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Abstract
Objectives and Background: Objectives and Background: Hysterectomy is one of the most com-

monly performed major gynecological procedures required for the treat-
ment of a number of gynecological disorders. The use of laparoscopic
techniques now permits combination of benefits of both abdominal and
vaginal routes of hysterectomy. Hand assisted laparoscopic surgery was
first described in the early 1990s as a surgical method designed to facil-
itate the performance of challenging laparoscopic procedures while
maintaining the advantages of a minimally invasive approach.

Our present study aims to: Our present study aims to: (1) Evaluate laparoscopic assisted vagi-
nal hysterectomy as regard operative time, blood loss, flatulence relief
time, postoperative pain, analgesic requirement, early and late operative
complications. (2) Compare short and long term clinical results of lapar-
oscopic assisted vaginal hysterectomy and hand assisted laparoscopic
hysterectomy. (3) Evaluate the value of hand piece in laparoscopic hys-
terectomy.

Materials  and  Methods:Materials and Methods: This randomized prospective study was
held at Oncology Center, Mansoura University (OCMU) included sixty
one sequential patients scheduled for hysterectomy at Oncology Center,
Mansoura University (OCMU) were divided randomizally (patient by pa-
tient) into three groups; group 1(control) included 20 patients who un-
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derwent open hysterectomy, group 2 included 21 patients underwent
laparoscopic assisted vaginal hysterectomy (LAVH) and group 3 includ-
ed 20 patients who underwent hand assisted laparoscopic hysterectomy
(HALH) From August 2010 to March 2013. Patients were excluded from
this study if they had contraindications to either vaginal hysterectomy,
such as several priorabdominal surgeries, vaginalstenosis or severe en-
dometriosis, or to laparoscopy,including underlying medical conditions
that could be worsened by pneumoperitoneum or the Trendelenburg po-
sition. Body mass index (BMI) was not a limiting factor forpatient inclu-
sion in the study.

Results:Results: The clinical characteristics of the 61 patients were similar
as regard follow up duration, age, parity and uterine size.The indica-
tions for hysterectomy among the study groups were nearly similar. No
statistically significant difference between the two laparoscopic groups
in the operative time. Operative time decreased progressively for both
laparoscopic groups but more in the HALH group. Operative blood loss
was higher in the LAVH group. Two cases in the LAVH group were con-
verted to laparotomy to control bleeding and to repair a urinary bladder
tear. The HALH group showed less analgesic consumption, earlier am-
bulation, shorter hospital stay and earlier regain of daily and coital ac-
tivities. On the contrary, much more direct costs.

Conclusion:Conclusion: According to our study; much more scope should be
concentrated in the future towards HALH as our results had shown that
the HALH group had less analgesic consumption, earlier ambulation,
shorter hospital stay and earlier regain of daily and coital activities. On
the contrary, much more direct costs; which requires much effort to be
directed towards this fruitful technique and more training programmes
to our surgeons to increase their experience enriching hand skills in
that emerging technique.

Key  words:Key words: Hand-assisted laparoscopy surgery (HALS), Hysterecto-
my, Laparoscopic assisted vaginal hysterectomy (LAVH).
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Introduction
Hysterectomy is a procedure in

which the uterus is removed sur-

gically for the treatment of a num-

ber of gynecological disorders and

is one of the most commonly per-

formed major gynecological proce-

dures.(1)

Approximately 494,000 hyster-

ectomies are performed annually

in the United States, making this

procedure one of the most com-

monly performed in women of re-

productive age.(2)

The optimum approach to

hysterectomy would retain the ad-

vantage of abdominal route which

include clear visualization and

ease of manipulation of the ade-

nexial structures, and to combine

these features with principle ad-

vantage of vaginal hysterectomy

namely avoidance of a large ab-

dominal incision. The use of lapar-

oscopic techniques now permits

combination of these benefits.

But, Laparoscopic hysterectomy

has been associated with a higher

risk of urinary tract injury com-

pared with abdominal and vaginal

procedures, and the risks of these

minimally invasive approaches

must be balanced with the bene-

fits.(3)

Currently, there are several

methods of laparoscopic hysterec-

tomy including laparoscopically

assisted vaginal hysterectomy

(LAVH), hand assisted laparoscop-

ic hysterectomy (HALH), total la-

paroscopic hysterectomy (TLH),

and more recently, robotic hyster-

ectomy. Three main types of hys-

terectomy are now used: abdomi-

nal, vaginal, and laparoscopic.

Laparoscopic assisted vaginal hys-

terectomy (LAVH) has already

gained widespread acceptance

since it was first reported by Reich

et al in 1989.(4)

Laparoscopic assisted vaginal

hysterectomy has become a popu-

lar alternative to abdominal hys-

terectomy in cases difficult to

manage via vaginal route alone.(5)

LAVH is now regarded as a safe

and feasible technique for manag-

ing  uterine diseases, because it

offers minimal postoperative dis-

comfort, less blood loss, shorter

hospital stay, rapid convales-

cence, and an early return to the

activities of daily living.(6)
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Hand assisted laparoscopic

surgery was first described in the

early 1990s to facilitate the perfor-

mance of challenging laparoscopic

procedures while maintaining the

advantages of a minimally inva-

sive approach.(7)

In this technique, the surgeon’s

non-dominant hand is introduced

into the abdominal cavity by

means of a hand-port device while

maintaining pneumoperitoneum.

The dominant hand is then used

to manipulate instruments in con-

cert with a surgical assistant.

Hand-assisted laparoscopy com-

bines the benefits of laparoscopy

with advantages of a conventional

laparotomy, allowing for improved

exposure, manual exploration,

blunt dissection, and immediate

control of hemostasis.(8)

Materials And MethodsMaterials And Methods
This randomized controlled

prospective study was held at On-

cology Center, Mansoura Universi-

ty (OCMU) in which 41 patients

with uterine tumours in addition

to 20 patients control; matching

with age were classified into three

groups: Group 1:  control group,

open hysterectomy was done for

them(20). Group 2: laparoscopic

assisted vaginal hysterectomy

(LAVH) was done for them; (21 pa-

tients). Group 3: hand assisted la-

paroscopic hysterectomy (HALH)

was done for them; (20 patients).

Patients were excluded from

this study if they had contraindic-

ationsto either vaginal hysterecto-

my, such as several priorabdomi-

nal surgeries, vaginalstenosis or

severe endometriosis, or to lapa-

roscopy,including underlying med-

ical conditions that could be wors-

ened by pneumoperitoneum or the

Trendelenburg position. Body

mass index (BMI) was not a limit-

ing factor forpatient inclusion in

the study.

Full history,general,abdominal

and vaginal examinationswere

conducted for every patient. Com-

plete blood count,liver and renal

functions and electrocardiography

were ordered too. An informed

consent for every patient was ob-

tained. All patients underwent the

same standard preparation prior

tosurgery, including antibiotic

prophylaxis and administration of

low molecular weightheparin

(LMWH).
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Group 2 (LAVH) A peritoneal

access is performed with a 10-mm

sheath placed supraumbilically

using closed (Veress needle) or

open (Hasson trocar) technique.

CO2 is insufflated with a high-flow

(>3 L/min) insufflator at pressures

<15 mm Hg. The laparoscope is

inserted and upper abdominal

contents are visualized. The pa-

tient is placed in 20o to 30o Tren-

delenburg  position for visualiza-

tion of the pelvic structures.

Additional sheaths are placed un-

der laparoscopic guidance with

transabdominal illumination and

avoidance of the major vessels.

Two 5-mm sheaths are placed ap-

proximately 3 to 4 cm medial to

and slightly above the level of the

anterior superior iliac spines. The

inferior epigastric vessels should

be avoided when these sheaths

are being placed. Additional 10-

mm sheath is  placed in the su-

prapubic location.

The bowel is manipulated out

of the pelvis with atraumatic for-

ceps to visualize the anatomical

landmarks.The course of every

pelvic urerter is visualized

through the medial leaf of the

broad ligament, and its position is

verified during each portion of the

procedure.

The uterus is placed on lateral

traction (with the help of uterine

manipulator), and the round liga-

ment and infundibulopelvic on

each side is elevated and divided

with the endoscopic scissors using

monopolar electrocautery. The

vaginal phase consists of posterior

colpotomy, followed by clamping,

cutting,and suture-ligating the re-

maining paracervicaltissues. The

uterine vessels are sought and

controlled. After completing the

vaginal phase of LAVH, the uterus

is removed vaginally and the

stump is closed vaginally.

Group 3 (HALH) The procedure

is like group 2, but the intra-

abdominal hand does most of the

retracting action and also tactile

sensation of the ureters.After

freeying the whole uterus the

hand device is removed and the

vagina is opened and the speci-

men is retrieved through the ab-

domen .the vaginal stump is

closed  with continuous vicryl su-

tures. Closure of  LAP DISC®

wound in two layers first the rec-

tus sheath by vicryl 1-0 then skin
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anda pneumoperitoneum is re-

created to confirmhomeostasis

and re-check for peristalsis of

theureters.

Both umbilical and supra-

pubic ports are closed in two

layers first the rectus sheath by

vicryl 1-0 then skin, while the oth-

er ports are closed only by skin

stitches.

ResultsResults
During the period between Au-

gust, 2010 and March, 2013 (a to-

tal of 31 months), 61 patients

were enrolled in the study, of

these; 21 patients were treated

with laparoscopic assisted vaginal

hysterectomy (LAVH) and 20 pa-

tients were treated with hand as-

sisted laparoscopic hysterectomy

(HALH). Together with 20 patients

were treated with open hysterecto-

my(control group). 

In our study the clinical char-

acteristics of the 61 patients were

similar as regard follow up dura-

tion, age, parity and uterine size,

the indications for hysterectomy

among the study groups were

nearly similar Uterine fibroids and

endometrial carcinoma had the

highest percentage comprising

82% of indications in all groups.

The operative time: (from the

insertion of the Veress needle in

LAVH group or making the ab-

dominal incision for the hand

piece in HALH group to skin clo-

sure at the last trocar incision

site). The mean operative time of

HALH was shorter than that of

LAVH, (123.50 min and 131.67

min respectively) but this varia-

tion was not statistically signifi-

cant.

A very important observation

was that for both procedures,

there was a decline of the opera-

tive time with progress of the

study (160 min to 105 min in first

group and 190 min to 95 min in

second group). We compared the

operative time between the first

half of cases and the second half

in both groups. The second group

(HALH) showed a statistically sig-

nificant more decrease in the op-

erative time.

Estimated blood loss, the need

for  blood transfusion, and hae-

moglopin reduction were higher in

LAVH group, but the difference is
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not statistically significant.

Two cases (9.5%) of LAVH

group needed laparotomy to con-

trol bleeding in one case and blad-

der injury was detected intra oper-

atively during bladder dissection

in one case of LAVH group.No dif-

ficulty was met in delivering the

uterus in any case in both groups.

We did not do any morcellation for

the specimens. No bowel or ure-

teric injuries occurred.No conver-

sion was need in the HALH group.

Hospital stay in the HALH

group was shorter (3.45 days)

than the LAVH group (4.57). This

difference was statistically signifi-

cant (p=0.007). Five cases (12.2%)

had fever: four in the LAVH due to

urinary tract infection (three cas-

es) and wound infection (one case,

this case was that one who had

laparotomy to control bleeding)

and one case in the HALH group

due to wound infection.

No statistically significant dif-

ference was found between both

groups as regard resumption of

ordinary daily activities. But the

mean duration of resumption of

coital activities (if there were) was

significantly lower in the HALH

group (47.67 days) versus the

LAVH group (58.00 days).

We found no statistically signif-

icant relation between uterine size

and operative time and estimated

blood loss. On the other hand,

both time to begin ambulation and

to regain daily activities are

strongly related to operative time

(p=0.001, p=0.006 respectively).

DiscussionDiscussion
In most studies about laparos-

copic hysterectomy, dysfunctional

uterine bleeding is a major indica-

tion. This is different from our

study which is restricted to cases

with tumors.In our study, the in-

dications for hysterectomy among

the study groups were nearly simi-

lar with uterine fibroids and endo-

metrial carcinoma had highest

percentage comprising 78% of in-

dications in both groups with no

statistically significant difference.

Our series of laparoscopically

assisted vaginal hysterectomy

with mean operative time of 131.5

minutes is comparable to other

studie:178.0 min(9), 253.8 min(10),

270min(11),  120min(12),  144 min
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(13), 12.5min(14), and102 min(15).

Estimated blood loss, the need

for blood transfusion, and hae-

moglopin reduction were higher in

LAVH group, but the difference is

not statistically significant. Mean

estimated blood loss in the LAVH

group was 532.2 ml which is high-

er than other studies: 105.13 ml
(9), 433.6ml(10), 500ml(11), 200

ml(12), 457ml(13) and  314ml(15).

In our study, there were no re-

lations between the uterine size

and the operative time or the rate

of complications. But our study

cannot efficiently address this is-

sue because from the start the pa-

tient group is selected with

avoidance of relatively large uterei.

At our institution, we are not

familiar with morcellation because

most of our patients have

malignant or potentially malignant

conditions.

Shiota et al. compared the sur-

gical results (blood loss, operative

time, rates of conversion to lapa-

rotomy, and intraand postopera-

tive complications) among 9

groups classified by uterine

weight. Statistically significant dif-

ferences in surgical outcomes

were found between the group

with a uterine Weight ≥ 800g and

the other groups.So when the ute-

rine weight was ≥ 800g, TAH was

more appropriate because signifi-

cant blood loss and/or complica-

tions would be expected during

LAVH. A removed uterus weighing

800g is reportedly equivalent to a

preoperative uterine size of ap-

proximately 12cm. Therefore,

LAVH may be safely indicated for

patients with a uterine size ≤12cm

(approximately equivalentto the

uterine size at 16-weeks' gesta-

tion).(16)

Strategic considerations are in

the majority of cases (69%) the

reason for converting laparoscopic

hysterectomy to the conventional

abdominal approach. Visibility

and/or mobility problems are the

main reason for this type of con-

version, while uncontrollable

bleeding is the main adverse event

leading to a reactive conversion.

As reported in other studies, BMI

and uterus weight are confirmed

to be independent risk factors for

conversion.(13)

Hospital stay in the HALH
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group was shorter (3.45 days)

than the LAVH group (4.57 days).

This difference was statistically

significant (p=0.007). Duration of

hospital stay in our study is com-

parable to other studies  5 days
(12), 4.5 days(17) and 3.79 days
(14). Asian, especially, Korean

studies reported longer durations

of hospital stay: 7 days(10) and 10

days(11).

We also found no statistically

significant difference between both

groups as regard resumption of

ordinary daily activities (mean

time is 24 days). But the mean

duration of resumption of coital

activities (if there were) was signif-

icantly lower in the HALH group

(47.67 days) versus the LAVH

group (58.00 days). Yi et al., in a

meta-analysis,found this period to

vary between 21 to 30 days (mean

is 25 days).(18)

For all malignant cases in the

study, there were no residual or

recurrent tumors. The relatively

small number and the short inter-

val of follow up make this study

inappropriate to discuss the effect

of various laparoscopic approach-

es on the oncologic aspects.

Key Messages:Key Messages:

The hand assisted laparoscopic

technique was successfully devel-

oped and manual access to the la-

paroscopic field facilitated comple-

tion of anotherwise minimally

invasive procedure.

We demonstrated that hand as-

sisted laparoscopic  hysterectom-

yis technicallyfeasible, and in se-

lected cases may provide an

alternative to conventional tech-

niques of hysterectomy.

Fewer complications were at-

tributable directly to the HALH

technique.

We feel that modifications in

the technique that reduce surgical

time would be beneficialand that

careful case selection and prepar-

ation is important for a successful

outcome.

We anticipate that the HALS

technique could be readily modi-

fied for development of other mini-

mally invasive procedures of thees-

tablished laparoscopic procedures.

In our study the direct cost of

hand assisted laparoscopic hyster-
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ectomy was much more than la-

paroscopic hysterectomy, because

the LAP DISC® alone costs about

850 bounds. So we recommend its

usage in patients with large uterie

as the indirect costs of conventional

laparotomy may exceed the direct

costs of hand assisted surgery.
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Introduction
Burnout is a professional psy-

chological stress-induced syn-

drome defined by the three dimen-

sions: emotional exhaustion,

depersonalisation and low person-

al accomplishment.1–3 

Its prevalence is high amongst

physicians. Whippen and Canellos

randomly surveyed 1000 oncolo-

gists and showed that 56% of

them reported being burnt out.4

In a recent meta-analysis of 10

PREVALENCE OF OCCUPATIONAL BURNOUTPREVALENCE OF OCCUPATIONAL BURNOUT
AMONG MANSOURA UNIVERSITY HOSPITALS’AMONG MANSOURA UNIVERSITY HOSPITALS’

RESIDENTS AND ASSISTANT LECTURERSRESIDENTS AND ASSISTANT LECTURERS

Ahmed A. Albadry M.Sc, Ahmed N. Sleem MD, Nadia A.Ahmed A. Albadry M.Sc, Ahmed N. Sleem MD, Nadia A.
Montasser MD and EL-Sayed A. El-Naggar MDMontasser MD and EL-Sayed A. El-Naggar MD
Departments of Community Medicine & Physchity, Faculty of Medicine,

Mansoura University

Abstract
Background:Background: Burnout syndrome occurs frequently amongst health-

care workers. It has a detrimental effect on the patient–physician rela-
tionship. Little is known about the prevalence and causes of burnout
amongst Mansoura university hospitals’ residents and assistant lectur-
ers. 

Methods:Methods: An anonymous questionnaire was distributed to a repre-
sentative sample of Mansoura university hospitals’ residents and assist-
ant lecturers (n = 182). It included demographical data, burnout level
(Maslach Burnout Inventory). Validated scales were used when availa-
ble.

Results:Results: The response rate was 77% (140/182). Emotional exhaus-
tion (EE) and Depersonalisation (DP), the major components of burnout,
were reported, respectively, by 80 % (n = 112) and 45.7 % (n = 64) of the
residents and assistant lecturers.

Conclusion:Conclusion: The burnout level is high amongst Mansoura university
hospitals assistant lecturers and residents. Interventions are needed
and could include support groups, more intense coaching by senior
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observational studies in oncology,

the overall prevalence of high emo-

tional exhaustion, depersonaliza-

tion and low personal accomplish-

ment were, respectively, 36% (95%

confidence interval (CI): 31 41),

34% (95% CI: 30–39) and 25%

(95% CI: 16–34).5

Burnout has a detrimental ef-

fect on the physician’s quality of

life and is associated with an in-

creased risk of suicidal ideation.6

It has also been linked to poorer

quality of care, increased medical

errors and lawsuits, decreased

empathy6,7, job withdrawal and

absenteeism.8

Some medical specialties are at

higher risk of burnout. Although a

study comparing burnout

amongst residents in various med-

ical specialties in the United

States reported no significant dif-

ferences between specialties9, two

Finnish studies.10,11

Reported more burnout

amongst doctors who more often

treat chronically ill, incurable or

dying patients. Oncology was one

of these specialties. The factors

associated with stress and burn-

out in Oncology are insufficient

personal or vacation time, a sense

of failure, unrealistic expectations

of patients, cognitive or ethical

dissonance, repeated losses and

grieving or problems concerning

managed care.12

Burnout is highly prevalent

amongst medical residents. Re-

ported levels of burnout attained

76% amongst the residents in an

internal Medicine programme7

and 49.6% amongst US medical

students.6 However, the preva-

lence and causes of burnout

amongst oncology residents have

never been properly studied.

The aims of this study were to

quantify the frequency of burnout

amongst oncology residents and

assistant lecturers, to determine

demographical and psychological

factors associated with burnout.

Methods
A descriptive cross sectional

study carried out targeting resi-

dent physicians and assistant lec-

tures at Mansoura university hos-

pitals to estimate the prevalence

of burnout syndrome among resi-

dents in the hospital.
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1. Sampling and Sample Size:1. Sampling and Sample Size:

A stratified proportional sam-

pling technique was used to with-

draw the estimated sample 182

residents and assistant lecturers

from different departments in dif-

ferent Mansoura university hospi-

tals in the first phase of the study.

The number of the responders was

140 (77%) residents and assistant

lecturers.

2. Measurement Instrument:2. Measurement Instrument:

The survey included eight dem-

ographic questions before the

Maslach Burnout Inventory-

Human Services Survey MBI-HSS.

The survey was designed by the

researcher to collect specific dem-

ographic information from the Res-

idents and Assistant Lecturers. 

The items on the demographic

portion of the survey consisted of

personal and professional infor-

mation such as age, gender, clini-

cal department, number of Experi-

ence years, number of working

hours per week, monthly income

and Residence. The demographic

portion of the survey contained a

small number of questions (eight).

This survey intentionally collected

only minimal personal information

about the participants to avoid

identifying the participant and to

maintain strict confidentiality.

3. Procedure:3. Procedure:

The Maslach Burnout Invento-

ry-Human Services Survey pencil,

self-report measure designed to

assess the three components of

the burnout syndrome: emotional

exhaustion, depersonalization,

and reduced personal accomplish-

ment (Maslach & Jackson, 1986).

There are 22 items which are di-

vided into three subscales and the

items are written in the form of

statements about personal feel-

ings or attitudes such as “I feel

burned out from my work,” “I

don’t really care what et al.,

1996). Respondents answer using

a seven-point Likert-type scale,

with the two extremes of “never

feel the effects” (0) and “feel the ef-

fects every day” (6). Scores are

generated for each subscale by

adding the numeric responses for

the items corresponding with each

scale. Subscale scores range from

a low of 0 to a high of 54 on the

EE subscale, from 0 to 30 on the

DP subscale, and from 0 to 48 on

the PA subscale (Maslach & Jack-

son, 1986). A high degree of burn-
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out is reflected by high scores on

the Emotional Exhaustion and De-

personalization subscales and a

low score on the Personal Accom-

plishment subscale. The scores for

each subscale are considered sep-

arately and are not combined into

a single, unitary score, and subse-

quently the three scores are com-

puted for each respondent (Mas-

lach et al., 1996).

The specific categorization of

low, Moderate, or high burnout for

medical occupations is shown in

Table 1 below and by definition a

high degree of burnout is reflected

by high scores on the Emotional

Exhaustion and Depersonalization

subscales and a low score on the

Personal Accomplishment scale

(Maslach et al., 1996).

4. Data Collection:4. Data Collection:

The research for this study was

conducted at Mansoura University

Hospitals. To garner support for

this study the researcher first en-

gaged in a series of requests and

approvals. 

The survey was distributed to the

Residents and Assistant Lecturers

in Mansoura University Hospitals

for 182 Participants. The researcher

provided the needed information

about the survey to all participants

so that they would have a clear

understanding of the study and

would understand their voluntary

participation in this study. Each

participant completed the survey

in paper and pen format. The sur-

vey was expected to take approxi-

mately 10 minutes to complete.

The participants were informed

that the information provided in

the instrument would be kept con-

fidential.

Results
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Discussion
This study demonstrated that

the prevalence of burnout are high

amongst Mansoura University

Hospitals residents and Assistant

Lecturers. An excessive workload,

psychosomatic disorders or anxio-

lytics intake were independently

associated with increasing emo-

tional exhaustion scores.

Although this study provides a

number of important contribu-

tions, it is important to point out

its limitations. First, as the design

of the study was cross-sectional, it

does not allow causal interpreta-

tions between job characteristics

and health-related variables. Re-

spondents with poor psychological

well-being, i.e. high burnout, may

have reported a negative work en-

vironment. Nevertheless, longitu-

dinal studies have shown that per-

ceived work characteristics were

predictive of psychological distress

and not the reverse.22,23 

Second, the present study, like

most burnout and stress studies,

is based on self-reported meas-

ures.24 

Which could influence the sta-

tistical analysis. Indeed, the inde-

pendent and dependent variables

are based upon a single source of

information, the participants.25 

This can result in an overesti-

mation of the main effects by in-

flating the association between

perceived work environment fac-

tors and strain indicators. Howev-

er, as pointed out by Spector,26

there is a high consistency be-

tween objective and subjective rat-

ings of variables such as those

used in our study. 

Despite the limitations dis-

cussed above, this study has

many strengths. Firstly, it is the

first multi-institutional study on

the subject. Secondly, the re-

sponse rate is high, somewhat

higher than those usually found

in studies on medical students.27

thirdly; the study included resi-

dents and assistant lecturers in

medical, surgical and pediatric

fields, and thus evaluated the

three clinical specialties of health-

care service.

The prevalence of burnout in

this study is consistent with the

levels reported in other studies
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amongst healthcare workers5 or

amongst residents and medical

students6,8 or with levels expect-

ed due to the internal validity of

EE or DP scores.2 However, there

is a lot of heterogeneity between

burnout levels reported by these

studies. Indeed, virtually all the

studies used the MBI to quantify

burnout levels, but the cut-offs

applied were usually those pub-

lished in the initial study,2 which

are probably not relevant for all of

these populations. Cut-offs should

be adapted to take into account

social and cultural differences.1 

Factors associated with burn-

out have previously been studied

in oncology12,28 and reported in a

meta-analysis.5

The most important ones are

related to workload, insufficient

personal or vacation time, feeling

of being fallible as a doctor, exces-

sive number of deaths, emotions

and particularly emotional disso-

nance and problems related to the

working environment (excessive

paperwork team communication-

Difficulties...). 

As residents are the future on-

cology physicians, their needs and

aspirations should be taken into

account, especially these days

when cancer incidence is on the

increase29,30 and the crude num-

ber of oncologists may become too

low in some countries. Indeed,

some countries are facing a de-

mography crisis in oncology and

should take notice of the fact that,

as shown in our study, burnout is

strongly associated with a desire

to change specialty, or even to

quit Medicine.

In other studies, burnout was

associated with job absenteeism,

intention to leave the organization

and job turnover.8

Fatigue and depression have

been associated with increased

perceived medical errors.31,32 In-

terestingly, burnout was not al-

ways associated with higher rates

of medical errors.32,33

Burnout is detrimental to the

patient–physician relationship in

general Medicine.34 As such, they

should be taken into account by

university hospitals to improve

both student wellness and patient

care. To limit the incidence of
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stress and burnout, Shanafelt et

al have proposed a multistep pro-

cess including the identification of

professional goals, the choice of

the most fitting type of practice

and the management of the

stressors specific to that practice

type. This process allows to

determine how to balance compet-

ing personal and professional

goals.35

Intervention studies are

needed, e.g. support groups, more

intense coaching by senior

physicians, training programs on

‘breaking bad news’ and teaching

of stress management skills to

study how to prevent or reverse

burnout. Such courses are

feasible and have proven their

ability to reduce the levels of

burnout in the short and long

term, to improve physicians’

well-being and attitudes

associated with patient-centered

care.37 

Recovery from burnout is possi-

ble and was associated with a re-

duction of suicidal ideation in a

population of U.S. medical stu-

dents, confirming that burnout is

a reversible phenomenon.6 

In brief, this study shows that

the prevalence of burnout is high

amongst Mansoura University

Hospitals Assistant Lecturers and

residents and is associated with a

poorer perceived health status

and the will to quit Medicine or

change specialty. 

Medical schools and University

hospitals should consider this a

cause for concern and develop

screening strategies and interven-

tion programs to improve resi-

dents’ wellness. The results of our

study need to be confirmed and

confronted  other major western

countries. Nevertheless, a close

and confident relationship be-

tween teachers and junior doctors

needs to be maintained and en-

hanced during this intense period

of training. Comparisons with sen-

ior oncologists or residents of oth-

er specialties are ongoing to evalu-

ate factors related to burnout that

could be specific to oncology or to

residents.
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Abstract
Background: Background: Glypican-3 (GPC-3) is an oncofetal protein normally ex-

pressed in fetal liver and placenta but is not found in normal adult liv-
er. GPC-3 expression has been reported in 75–100% of hepatocellular
carcinoma (HCC). It has also been suggested that poorly differentiated
hepatocellular carcinomas are more likely to express GPC3. The aim of
this study was to assess the diagnostic value of GPC-3 immunostaining
in HCCs and to analyze its expression profile in relation to the grade of
differentiation.

Material and methods: Material and methods: This study was performed on 58 cases of for-
malin-fixed, paraffin-embedded cases of HCC obtained from the files of
pathology laboratory of GastroEnterology Center, Mansoura University
from 2009 to 2012.  The H&E slides were reviewed to confirm the diag-
nosis and assess the grade of differentiation. The following cases were
studied: well differentiated- HCC (WD-HCC) (n=16), moderately differen-
tiated HCC (MD-HCC) (n=22), and poorly differentiated HCC (PD-HCC)
(n=20)

All cases were immunostained with GPC-3.
Results: Results: Among the 58 cases of primary HCC, GPC-3 expression was

observed in 84.4% of cases. The staining was diffuse in 62% of cases
and focal in 22.4 % of cases. GPC3 expression was significantly higher
in PD-HCC than in WD- and MD-HCC (P value, 0.017).  

Conclusion:Conclusion: Our data demonstrate that GPC-3 has high sensitivity
to HCC and is more expressed in poorly differentiated tumors. As such,
we recommend that this marker should be included in any antibody
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Introduction
Hepatocellular carcinoma

(HCC) is the most common malig-

nant primary tumor of the liver(1).

HCC affects about a million people

every year worldwide(2). In Egypt

the incidence of HCC has doubled

in the past 10 years, thus becom-

ing the second most incident and

lethal cancer in men(3). 

Accurate diagnosis is critically

important to appropriate clinical

management of the patients and

assessment of the prognosis. The

histologic diagnosis of HCC is rel-

atively straightforward when the

tumor recapitulates the cytoarchi-

tectural appearance of the normal

liver. However, HCC exhibiting a

pseudoglandular or poorly differ-

entiated morphology may be diffi-

cult to distinguish from cholangio-

carcinoma or metastatic

adenocarcinoma involving the liver
(4). 

The presently employed immu-

nohistochemical panels have

greatly facilitated the diagnosis of

HCC. However, there are several

situations where these markers

are of limited use. Hep Par 1 is a

highly sensitive and specific mark-

er of benign and malignant hepa-

tocytes (80%–90% sensitivity,

nearly 100% specificity). However,

expression is decreased in poorly

differentiated HCC and in the scle-

rosing variant of HCC, which can

show immunoreactivity in only

50% of cases. Similarly, polyclonal

CEA have low sensitivity (~50%)

for the diagnosis of poorly differ-

entiated hepatocellular carcinoma
(4,5). Hence, Hep Par 1 and poly-

clonal CEA may be less helpful in

the setting of a poorly differentiat-

ed hepatic neoplasm in distin-

guishing hepatocellular carcinoma

and metastatic adenocarcinoma. 

Glypican-3 (GPC-3) is an oncof-

etal protein and is a member of

the membrane-bound heparin sul-

fate proteoglycans. This protein is

normally expressed in fetal liver

and placenta but is not found in

normal adult liver. It plays a role

in cell growth, differentiation, and

migration(6). GPC-3 is highly ex-

pressed, both at the mRNA and

panel used to distinguish HCC from cholangiocarcinoma and metastatic
carcinoma to increase diagnostic accuracy.  



35

Benha M. J.

Vol. 30  No 3  Sept. 2013

protein level, in HCCs. It has also

been suggested that poorly differ-

entiated hepatocellular carcino-

mas are more likely to express

GPC-3(7).  The aim of this study is

to assess the diagnostic value of

GPC3 immunostaining in hepato-

cellular carcinomas and to analyze

its expression profile in relation to

the grade of differentiation.

Materials and Methods
CasesCases

This study was performed on

58 cases of formalin-fixed, paraf-

fin-embedded cases of HCC ob-

tained from the files of pathology

laboratory of GastroEnterology

Center, Mansoura University from

2009 to 2012. Twelve specimens

were trucut needle biopsy, and 46

were from partial hepatectomy

specimens. The available paraffin

blocks were sectioned at 4-5 mi-

crons and stained with haematox-

ylin and eosin.  The slides were re-

viewed to confirm the diagnosis

according to the guidelines of the

WHO(8). The studied tumors in-

cluded: Well differentiated- HCC

(WD-HCC) (n=16), moderately dif-

ferentiated HCC (MD-HCC) (n=22),

and poorly differentiated HCC

(PD-HCC) (n=20).

ImmunohistochemistryImmunohistochemistry

Monoclonal antibody to GPC-3

(Clone 1G12, 1:300, Biocare, Con-

cord, CA), was used for staining

all cases of the study. Previously

validated slides were used as posi-

tive control samples. Slides using

phosphate-buffered saline instead

of primary monoclonal antibody

were regarded as negative control

samples. The sections were depa-

raffinized and rehydrated in grad-

ed alcohol. Endogenous peroxide

was blocked by 3% hydrogen per-

oxide treatment, and the antigen

was retrieved using sodium citrate

treatment in a microwave oven at

98°C for 10 minutes. Following

peroxidase block and incubation

with primary antibody for 30 min

at room temperature, the sections

were incubated with horse-radish

peroxidase-labeled secondary anti-

body (UltraVision ONE HRP Poly-

mer; Catalog no.TL-015-HDJ;

Thermo, Fermont, CA) for 30 min-

utes at room temperature, DAB

Plus substrate chromagen for 15

min, and counterstained with

hematoxylin. 

Staining was considered posi-

tive when immunoreactivity was

present in at least 5% of lesional
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hepatocytes and located in the cy-

toplasm and/or membrane. The

results of immunohistochemical

staining with GPC-3 in hepatocel-

lular lesions were recorded as neg-

ative (0–4% of tumor cells), focal

positive + (5–50% of tumor cells)

and diffuse positive ++ (>50% of

tumor cells) based on visual esti-

mation of the entire tumor on the

slide(9).

Statistical Analysis
Data were described as number

and percentage. Categorical data

were compared with the chi-

square test or Fisher exact test

when appropriate. P values <0.05

were considered statistically sig-

nificant. Statistical analyses were

performed with SPSS 16.0 soft-

ware.

Results
Among the 58 cases of primary

HCC, GPC-3 expression was ob-

served in 49 cases (84.4%). All

positive cases showed cytoplasmic

pattern of staining, with addition-

al membranous accentuation in

10 cases. Three cases expressed

prominent staining adjacent to ca-

naliculi. The staining was diffuse

in 36 cases (62%) and focal in 13

cases (22.4%).GPC3 expression

was significantly higher in PD-

HCC than in WD- and MD-HCC

(P=0.017) whereas growth pattern

was not significantly related to

GPC-3 expression (Table 1).
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Discussion
The differential diagnosis of

HCC varies, depending on the de-

gree of tumor differentiation.

Work-up often requires immuno-

histochemical stains, which

should be judiciously selected

based on the H&E morphological

pattern and the differential diag-

nosis.

Several studies have demon-

strated the efficacy of GPC-3 as a

diagnostic tool in HCC. The re-

ported sensitivity ranges from 75-

100%, with figures of 75-5% in

larger series(10,11,12,13). Our re-

sults are similar to the literature,

with 84.4% of hepatocellular car-

cinoma being positive for GPC-3.

The staining was diffuse in 62% of

cases and focal in about 22%; in-

dicating that the focal staining de-

tectable in a fraction of HCCs

might cause false negative results

in tiny liver biopsies, a finding

that was previously reported by

Shafizadeh et al(7).

Poorly differentiated hepatocel-

FIG.1: A): FIG.1: A): WD-HCC showing focal positive GPC-3 immunostaining (GPC-3 100x),
B):B): diffuse positive GPC3 with prominent staining adjacent to canaliculi
(GPC-3 100x), C)C) PD-HCC showing diffuse cytoplasmic GPC-3 staining
(GPC-3 200x), D):D): MD-HCC showing negative GPC3immunostaining (GPC3
100x). 



38

Eman Tawfik Enan, et al....

lular carcinomas pose a diagnostic

problem as they can mimic meta-

static neoplasms. As mentioned

previously, many earlier studies

have demonstrated that the com-

monly used hepatocellular mark-

ers like Hep- Par 1 and pCEA have

low sensitivity for poorly differen-

tiated hepatocellular carcinoma
(4,14,15). 

The results of the current study

showed that the extent of GPC-3

immunoreactivity was significantly

related to the tumor grading, be-

cause less differentiated HCCs

had a greater immunoreactivity.

This finding is consistent with

that reported by Di Tommaso et al
(16) and Shirakawa et al(11). In

other studies, the opposite was

described(12), or there was no as-

sociation with grade(7,10&13).

This discrepancy may be related

to variation in number of studied

cases, different cutoff point of

GPC-3 positivity (5% vs. 10%), or

to the type of sample (whole sec-

tions vs. Tissue microarray). 

In conclusion, our data confirm

previous observations regarding

the high rate of expression of

GPC-3 in HCC, particularly poorly

differentiated tumors. As such, we

recommend that this marker

should be included in any anti-

body panel used to distinguish

HCC from cholangiocarcinoma

and metastatic carcinoma to in-

crease diagnostic accuracy.  
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Abstract
Background  &  Objective:  Background & Objective: The risk of cardiovascular mortality in-

creases dramatically in women after menopause because of lipid-
metabolism alterations that are attributed to estrogen deprivation. Ta-
moxifen is the usual endocrine (anti-estrogen) therapy for hormone re-
ceptor-positive breast cancer in pre-menopausal women, and is also a
standard in post-menopausal women although aromatase inhibitors are
frequently used in that setting. The long-term use of anti-estrogen
agents showed a potential to improve lipid profiles in post-menopausal
breast cancer patients. The present study has been undertaken to as-
sess the effect of tamoxifen therapy on plasma lipid profile in postmeno-
pausal breast cancer patients.

Patients & Methods:Patients & Methods: The study population consisted of 36 postmen-
opausal, primary operable breast cancer patients treated with surgery
in the form of a total mastectomy or a breast-conserving resection with
axillary dissection. The patients were adjusted for adjuvant chemothera-
py and or radiation therapy and allocated to tamoxifen 20 mg daily .
Serum lipid profiles evaluated were total cholesterol (TC), low-density
lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol
(HDL-C) and triglycerides (TG). Time points for blood collection were be-
fore the start of administration of tamoxifen, 3 and 6 months after the
start of its administration.

Results:Results: The mean level of plasma total cholesterol was significantly
decreased (P<0.001) after 3 and 6 months of tamoxifen treatment com-
pared with mean baseline levels. Also , significant decreases were ob-
served in mean LDL-C (P<0.001). At 3 and 6 months’ evaluation, a
trend toward increase of plasma triglycerides and HDL cholesterol levels
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Introduction
Breast cancer is the most fre-

quently diagnosed invasive cancer

in women, with more than 1.3 mil-

lion women worldwide are diag-

nosed with breast cancer each

year, making it the second most

common form of cancer behind

lung cancer[1]. The increased

number of breast cancer diagnos-

es along with improvements in ini-

tial treatments, have led to an in-

crease in the number of breast

cancer survivors[2].

In postmenopausal women with

endocrine-responsive early breast

cancer, adjuvant hormonal thera-

py is the established standard of

care. In postmenopausal women,

the two most commonly used

strategies of endocrine treatment

are either the interference with

estrogen signaling by binding to

the estrogen receptor protein with

a selective estrogen-receptor

modulator(SERM), such as

tamoxifen, or the inhibition of

endogenous estrogen production

by using an aromatase inhibitor

(AI)[3]. 

Tamoxifen is the usual endo-

crine (anti-estrogen) therapy for

hormone receptor-positive breast

cancer in pre-menopausal women,

and is also a standard in post-

menopausal women although

aromatase inhibitors are also fre-

quently used in that setting[4].

The long-term use of anti-

estrogen agents showed a poten-

tial to improve lipid profiles of

post-menopausal breast cancer

patients ,which  attracted atten-

tion in both research and clinical

settings[5].

The risk of cardiovascular mor-

tality increases dramatically in

women after menopause because

of lipid-metabolism alterations

that are attributed to estrogen

deprivation[6]. Levi etal. suggested

that the greatest cause of death in

women with early-stage breast

cancer is heart disease[7].

were observed but, it didn't reach statistical significance.
Conclusion:Conclusion: In conclusion, favorable changes of lipid profiles were

detected in postmenopausal patients with breast cancer  treated with
tamoxifen.

Keywords:Keywords: Tamoxifen, lipid profiles, post-menopause, breast cancer.
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The role of low-density lipopro-

tein cholesterol (LDL) in the path-

ogenesis of atherosclerosis and

subsequently in coronary heart

disease is well known. Evidence

suggests that increased levels of

LDL are highly correlated with in-

creased risk of heart disease, even

while total cholesterol remains

within normal range[8]. At the

same time, high-density lipopro-

tein (HDL) cholesterol is known to

have a protective effect against

coronary heart disease[9]. The role

of triglycerides is less clear, but

increased levels have been asso-

ciated with risk of cardiovascular

diseases  in  both  women  and

men[6].

Some trials demonstrated that

tamoxifen shares the beneficial ef-

fects of estrogens on cardiovascu-

lar risk factors by decreasing total

cholesterol (TC) and low-density

lipoprotein cholesterol (LDL-C)

both in pre-menopausal and post-

menopausal women[10]. It produc-

es no significant change in trigly-

cerides (TGs), high density

lipoprotein cholesterol (HDL-C)

and very low-density lipoprotein

cholesterol (VLDL-C) levels in pre-

menopausal and postmenopausal

women[11].

Cholesterol also is the precur-

sor to steroid hormone synthesis

and endogenous sex steroid hor-

mones which are directly related

to breast cancer risk[12]. On the

other hand, an inverse association

was observed between high-

density lipoprotein cholesterol

(HDL-C) level and breast cancer
[13].

The present study has been un-

dertaken to assess the effect of ta-

moxifen therapy on plasma lipid

profile in a sample of egyptian

postmenopausal breast cancer pa-

tients.

Materials and Methods
This prospective, study was

conducted from June 2010 to De-

cember 2012 at the Clinical On-

cology and Nuclear Medicine De-

partment and the Clinical

Pathology Department, Mansoura

University Hospital.

A total of 36 postmenopausal

patients with primary operable

breast cancer between 48 and 70

years of age were included in this

study.
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Patients included in the trial

satisfied the following entry

criteria: (1) all demonstrated a

postmenopausal status (defined

as either no menses for more than

1 year or shorter duration of

amenorrhea with follicle-

stimulating hormone [FSH] levels

in the postmenopausal range); (2)

all had undergone breast surgery

(either lumpectomy or

mastectomy) and were considered

to be potentially curable; (3) none

had received either radiation or

chemotherapy before breast sur-

gery; (4)estrogen receptor ER posi-

tivity was confirmed by histopa-

thology; (5) none had either

diabetes mellitus, renal or hepatic

disease; (6) none had received

drugs known to affect the lipid

and lipoprotein levels; and (7) all

were instructed to follow their

usual diet and maintain weight

during the study period. 

All patients underwent surgery

in the form of a total mastectomy

or a breast-conserving resection

with axillary dissection. The pa-

tients were adjusted for adjuvant

chemotherapy and or radiation

therapy and allocated to tamoxifen

20 mg daily .

Serum samples were collected

after overnight fasting (12-14

hours). Time points for blood col-

lection were before the start of ad-

ministration of tamoxifen, 3 and 6

months after the start of its ad-

ministration. Serum lipid profiles

evaluated were total cholesterol

(TC), low-density lipoprotein cho-

lesterol (LDL-C), high-density lipo-

protein cholesterol (HDL-C) and

triglycerides (TG). Lipid profile as-

say was measured by standard

enzymatic methods (Human

GmbH Germany). LDL-C values

were calculated using the equa-

tion of Friedewald[14]. Diagnostic

criteria for lipid abnormalities are

as follows: hyper-LDL-

cholesterolemia, ≥140 mg/dl;

hypo-HDL-cholesterolemia, <40

mg/dl; and hypertriglyceridemia,

≥150 mg/dl. 

Statistical Methods
Basic descriptive statistics, in-

cluding means, standard devia-

tions (SD), ranges, and percentag-

es, were used to characterize the

study participants. Changes in lip-

id profiles were analyzed using

Student's paired t-test based on

differences between mean values

before administration of tamoxifen
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(baseline) and mean values of 3

and 6 months after administration

(significance level ≤ 0.05). Statisti-

cal analysis was done using Sta-

tistical Program for Social Scienc-

es (SPSS 17.0).

Results
Patient characteristics, includ-

ing age, weight, stage, prior adju-

vant chemotherapy or radiothera-

py, and ECOG performance status

are presented in Table 1.

A total of 36 patients under-

went lipid profile evaluation at

baseline, but decreased to 32 and

31 patients at 3 and 6 months

evaluation, respectively.

Table 2 shows the mean lipo-

protein levels at baseline, 3

months, and 6 months in patients

receiving tamoxifen.

The mean level of plasma total

cholesterol was significantly de-

creased (P<0.001) after 3 and 6

months of tamoxifen treatment

compared with mean baseline lev-

els. Also, similar decreases were

observed in mean LDL-C

(P<0.001).

At 3 and 6 months’ evaluation,

a trend toward increase levels of

HDL cholesterol was observed, but

these values were statistically non

significant in comparison to pre

tamoxifen treatment (P =0.32), (P

=0.06) respectively.

Similarly, a trend toward in-

crease levels of plasma triglyce-

rides were detected at 3 and 6

months’ evaluation but ,  it didn’t

reach statistical significance(P

=0.14), (P =0.09) respectively.

Tamoxifen significantly de-

creased T-C by  8.06 mg/dl at 3

months and by 21.45 mg/dl at 6

months   (p< 0.001) and  also de-

creased LDL-C by  10.89 mg/dl at

3 months and by 22.45 mg/dl at 6

months   (p< 0.001) (Table 2).
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Discussion
Epidemiologic studies have pro-

vided data to support the finding

that elevated LDL-C and triglyce-

rides levels, and reduced HDL-C

levels are important risk factors

for developing cardiovascular dis-

ease[15]. Overall, a 1 mg/dL

increase in HDL cholesterol

decreases the risk of CHD by

2-3%[16]. A 10 mg/dL increase in

LDL cholesterol increases the risk

of cardiovascular disease by 12%
[17].
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Hypercholesterolemia and hy-

pertriglyceridemia are more com-

mon in post-menopausal women

compared with pre-menopausal

women, and the primary cause is

thought to be decreased blood es-

trogen concentrations[18].

It is generally accepted that ad-

juvant hormonal treatment with

tamoxifen has a beneficial effect

on serum lipids of postmenopau-

sal breast cancer patients, by de-

creasing plasma total cholesterol

and low density lipoprotein (LDL)

cholesterol levels[19]. Tamoxifen

also may increase plasma triglyce-

ride (TG) levels [20].

In the present study,  we evalu-

ated the effects of tamoxifen on

plasma lipid profile in postmeno-

pausal patients with breast can-

cer. Tamoxifen was found to cause

significant reduction in TC and

LDL-C, while non significant  in-

creased levels of plasma triglyce-

rides and HDL cholesterol were

observed. These results are in ac-

cordance with those of Sawada et

al., who demonstrated that tamox-

ifen significantly decreased T-C by

13.4% (p=0.001) and LDL-C by

23.5% (p<0.001)[21].

Our results agree also with

those previously reported by  Gup-

ta et al where postmenopausal pa-

tients after tamoxifen therapy

showed significant reduction in to-

tal cholesterol levels by 10.42 mg/

dl at 3 months (P<0.001) and by

16.42 mg/dl (P<0.001) at 6

months.  LDL-c also significantly

decreased by 12.5 mg/ dl at 3

months (P<0.001) and by 21.26

mg/dl at 6 months (P<0.001), with

the peak decrease in the LDL-c at

6 months. Triglycerides levels in-

creased by 1.00 mg/dl at 3

months and by 2.6 mg/dl at 6

months but these values were sta-

tistically non significant in com-

parison to pre drug treatment.

Similar increase in HDL-c levels

from baseline value was observed

after 3 and 6 months respectively,

but it was statistically non signifi-

cant[19].

Final findings from another

study confirm the protective effect

of tamoxifen on the lipid profile

and indicate an overall trend for

increasing cholesterol levels after

cessation of tamoxifen[22].

In a study comparing the effect

of toremefine and tamoxifen on
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lipid profile  of postmenopausal

breast cancer patients ,Tominaga

et al showed the beneficial effect

of tamoxifen  to lower TC and

LDL-C, where the tamoxifen group

(n=120) showed significantly de-

creased total cholesterol (P<0.001)

and low-density lipoprotein cho-

lesterol levels (P<0.001); no signifi-

cant changes occurred in high-

density lipoprotein cholesterol

(P=0.297) or triglyceride levels

(P=0.120)[23].

In a study by Patil et al,

postmenopausal breast cancer

patients, after tamoxifen therapy

expressed a highly-significant

reduction in TC and LDL-C levels,

there  was  no  significant

increase in TGs  and HDL-C levels

in  comparison  to  baseline

values[24].

Tamoxifen has been associated

with a cardioprotective effect as

confirmed by data from a meta-

analysis of 32 studies in more

than 50.000 patients, and was

also associated with a significant

reduction in myocardial infarc-

tion-linked deaths and a trend to-

ward decreased incidence of myo-

cardial infarction[25]. 

In general, our present results

are consistent with other previous

reports.

While tamoxifen remains an

important endocrine therapy for

breast cancer, third generation AIs

[anastrozole, letrozole, and exe-

mestane] are increasingly replac-

ing tamoxifen as the preferred

treatment agent for endocrine-

responsive early breast cancer in

postmenopausal women[26].

Hozumi et al  studied the effect

of tamoxifen, exemestane and

anastazole on lipid profile  of post-

menopausal breast cancer pa-

tients ,he found that TC and LDL-

C rapidly decreased in patients

treated with tamoxifen at 3

months. Compared with anastro-

zole and exemestane patients, TC

and LDL-C were significantly low-

er at all assessment time points in

tamoxifen patients (P<0.05). HDL-

C did not change significantly in

tamoxifen patients and slightly de-

creased in exemestane patients.

Compared with anastrozole pa-

tients, HDL-C was significantly

lower in exemestane patients at 3

months and 1 year (P = 0.0179

and 0.0013, respectively)[27]. Ta-
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moxifen also has  experienced lipid-

lowering and cardioprotective effect

which are not evident with AI[28].

By taking these documented

positive effects of tamoxifen on lip-

ids and cardiovascular outcomes

into account ,we can 't ignore an

effective and cheap hormonal

treatment like tamoxifen specially

in our developing country.

Conclusion
The results of the present study

confirmed the beneficial effects of

tamoxifen on lipid profiles of post-

menopausal women with breast

cancer. The favorable effects of ta-

moxifen might offer benefits for

patients with dyslipidemias or

with histories of atherosclerosis

and ischemic heart disease .
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Abstract
Background: Background: Uncontrolled diabetes is associated with increased risk

of the central nervous system complications. Poorly uncontrolled dia-
betes leads to cellular changes in the cerebellum particularly for astro-
cytes and Bergmann cells, the alterations in activity of these cells could
contribute to diabetes-related disturbances and affect neurons.

Material  and  methods:  Material and methods: 60 adult male rats were divided into 5
groups (12 rat each): -ve control, Streptozotocin (STZ) induced diabetic,
diabetic treated with insulin, diabetic treated with vitamin E and diabet-
ic treated with both insulin and vitamin E groups. Animals were sacri-
ficed after 8 weeks of induction. Cerebellum was removed and pro-
cessed for measurement of oxidative stress markers and stained with
cresyl violet and GFAP immunohistochemical stain.

Results:Results: There was a significant decrease in the GFAP expression in
the cerebellum of the diabetic rats with minimal dystrophic changes in
the cerebellar neurons associated with significant elevation of the mal-
ondialdehyde (MDA) and significant decrease in the superoxide dismu-
tase (SOD). Treatment with insulin significantly improved GFAP expres-
sion and decreased the alterations in MDA and SOD and the dystrophic
neuronal changes. The treatment with vitamin E Improved the GFAP ex-
pression and decreased the changes in MDA and SOD and the dys-
trophic neuronal changes but less than insulin. The effects of the com-
bined treatment with both insulin and vitamin E were better than
treatment with any of them. 
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Introduction
Diabetes mellitus (DM) is one of

the most common endocrine dis-

orders affecting almost 6% of the

world's population[1]. Uncon-

trolled (DM) led to CNS complica-

tions concerning with neurotrans-

mitter metabolism, cerebral blood

flow, the blood–brain barrier

(BBB) and microvascular function.

These changes most likely under-

lie the increased risk of stroke,

seizures and dementia, learning

and memory alterations and in-

creased neuronal apoptosis in the

cerebellum of diabetic rats[2]. The

cerebellum is important for a

number of motor and cognitive

functions, including motor learn-

ing, time perception and precise

movement[3,4,5].

Astrocytes play critical roles in

a number of CNS activities includ-

ing production of growth factors[6],

maintenance of the extracellular

environment[7], regulation of syn-

aptic activity and synaptogenesis[8],

formation of the BBB[9,10], neuro-

nal transmission and metabolism
[11], protection from reactive oxy-

gen species[12], regulation of the

cerebral microcirculation[13]. As-

trocytes are particularly important in

glutamate uptake and metabolism
[7]. The alterations of astrocytes

number are possibly due to oxida-

tive stress and free radical forma-

tion. Hyperglycemia causes a re-

duction in levels of protective

endogenous antioxidants and in-

creases generation of free radicals
[14].

Glial fibrillary acidic protein

(GFAP)—is an intermediate cytos-

keletal filament protein specific for

astrocytes. The alteration in the

expression of GFAP is a key indi-

cator of astrocyte activity[15,16]. It

was proved that the number of

GFAP +ve astrocytes increased in

Conclusion:Conclusion: Insulin and vitamin E had protective roles on astrocytes
in diabetic status by normalizing the hyperglycaemic state and decreas-
ing the oxidative stress. 

Key  words:Key words: Astrocytes; glial fibrillary acidic protein; diabetes; cere-
bellum; oxidative stress

* Corresponding author:* Corresponding author:  Hany M. Sonpol, Department of Anatomy
and Embryology, Faculty of Medicine, Mansoura University.
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the hippocampus of STZ-diabetic

mice and rats[17,18].

This study aimed to investigate

the effect of diabetes mellitus on

the expression of GFAP, Lipid per-

oxidation and the neuronal insults

in the cerebellum of STZ induced

diabetic rats after 8 weeks of in-

duction. It also aimed to elucidate

the protective effect of insulin and

vitamin E.

Material and Methods
Animals Model:Animals Model:

Sixty adult male albino rats

(Sprague Dawly), weighting 175-

185 gm aging 10-12 weeks were

purchased from Mansoura experi-

mental research center (MERC),

Egypt. They were housed in stain-

less steel mesh cages under con-

trol condition of temperature

(23ºC±3), and relative humidity

throughout acclimatization and

experimental periods, with ad lib-

itum access to food and water and

fixed 12:12-hours light/dark cy-

cle. All rats were maintained un-

der specific pathogen-free condi-

tions in the animal house. All the

experiments were carried out ac-

cording to the rules and regula-

tions lay down by the committee

on animals’ experimentation of

Mansoura University. 

Induction of diabetes:Induction of diabetes:

To induce experimental dia-

betes, streptozotocin (Sigma

Chemical Co.) was dissolved in

0.9% NaCl (normal saline) (pH:

7.4) and injected intrapetinoneally

(IP) in a dose of 55 mg/kg, within

15 min of preparation[19]. At 24h

after the STZ injection, the blood

glucose level was determined by

Accu-Chek blood glucose meter

(Roche Diagnostic, Germany) and

animals with blood glucose level

measured >350 mg/dl were con-

sidered as diabetic[20].

Experimental design:Experimental design:

After one week of acclimatiza-

tion, the rats were randomly divid-

ed into 5 groups (one control and 4

experimental groups), 12 rats each:

1.1. Group  I  (-ve  controlGroup I (-ve control

group):group): received a single intra-

peritoneal injection of one ml 0.9%

NaCl (normal saline) (pH: 7.4).

2.2. Group  2  (diabetic  group):Group 2 (diabetic group):

STZ induced diabetic animals.

3.3. Group  3  (insulin  group):Group 3 (insulin group):

diabetic animals received subcuta-
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neous injection of 4U/Kg/day of

Mixtard 30/70 insulin (Novo Nor-

disk Co.) in 2 divided doses at 8

am and 6 pm throughout the du-

ration of the study. 

4.4. Group  4  (vitamin  EGroup 4 (vitamin E

group):group): diabetic animals received

vitamin E in a dose of 125 mg/kg/

day[14]. Vitamin E was dissolved

in olive oil and administrated by

oral gavage[21].

5.5. Group  5  (vitamin  E  andGroup 5 (vitamin E and

Insulin):Insulin): diabetic animals received

SC injection of 4U/Kg/day of Mix-

tard 30/70 insulin in 2 divided

doses at 8 am and 6pm and vita-

min E by oral gavage in a dose of

125 mg/kg/day.

Monitoring  Blood  GlucoseMonitoring Blood Glucose

Level: Level: 

A drop of blood from the tail

vein was obtained once per week

and the glucose level was checked

by using ACCU-CHEK glucose test

strip and evaluated with the

ACCU-CHEK glucose meter, (Roche

Diagnostic Co., Germany)[22].

Specimens collection: Specimens collection: 

At the assigned time (8 weeks

after induction of diabetes), the

rats of each group were weighted,

anaesthetized with ether inhala-

tion, decapitated and cerebellar

hemispheres were carefully dis-

sected out of the skull. The cere-

bellar samples were divided into

two subgroups; 6 specimens each.

In the first subgroup, mid sag-

ittal sections from the cerebellum

were fixed in 10% neutral buffered

formalin for 2-3 days and used to

prepare paraffin sections for cresyl

violet and GFAP immunohisto-

chemical stains, the rats in this

subgroup subjected to intracardi-

ac fixation after anesthesia and

before dissection of the cerebel-

lum. 

The other subgroup was used

to obtain fresh cerebellar speci-

mens for colorimetric assessment

of oxidative stress markers MDA [23]

and SOD[24].

Cresyl violet staining for NisslCresyl violet staining for Nissl

bodies:bodies:

The cerebellar samples were

stained for Nissl bodies [25] to

evaluate the viability of the neu-

rons. The tissues were deparaffi-

nized by keeping the slides in a
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60º C oven for 30 min then im-

mersed in xylene and rehydrated

through a grading serial of alcohol

concentrations. Tissues were cov-

ered with filtered 1% cresyl fast vi-

olet diluted in distilled water (Flu-

ka Chemika, Switzerland), kept for

15 min., rinsed in distilled water

and passed through the alcohol

series for dehydration. Finally, tis-

sues were rinsed in xylene and

mounted in DPX. 

Immunostaining  for  GFAPImmunostaining for GFAP

protein:protein:

Mounted tissue sections were

deparaffinized and hydrated to

distilled water followed by expo-

sure of to 0.9% hydrogen peroxide

for 20 min at room temperature to

abolish endogenous peroxidase-

like activity.  Sections were placed

in 10 mm sodium citrate pH 6.0,

and were heated to boiling for 10

min. Sections were then incubated

for 20 min in 5% normal serum of

the species in which the secon-

dary antibody was made and 2.5%

bovine serum albumin (BSA) in

PBS. GFAP antibody (Abcam co.)

was applied in a dilution 1/1000,

and the tissue sections were incu-

bated overnight at room tempera-

ture. Sections were treated with bio-

tinylated secondary antibodies, then

with horseradish peroxidase enzyme

(HRP), and chromogen 3,3'- Diamin-

obenzidine (DAB). Lastly, sections

were stained with hematoxylin[26]. 

Quantitation of GFAP positive

immunostained astrocytes: The

tissue sections from the cerebel-

lum were examined under the

light microscope (Zeiss) at magnif-

cations. X100 For morphometric

analysis, the percentage area ratio

of the positively stained astrocytes

were done using program NIH Im-

age J program (National Institutes

of Health, Bethesda, MD, USA).[18].

Statistical Analysis
Data were analyzed by one-way

Analysis of Variance (ANOVA) us-

ing the statistical program Graph

Pad Prism version 6 for Windows

(Graph Pad Software, San Diego,

CA). Differences between treat-

ment groups within a given time

period were assessed by the Tu-

key–Kramer Multiple comparison

test (Graph Pad Software, San

Diego, CA). Data were reported as

means ±SEM. 

Results
1. Effects of Diabetes on Body1. Effects of Diabetes on Body
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Weight (table 1):-Weight (table 1):-

The initial body weight was

181±2.25 gm at the start of the ex-

periment. The body weight of the

control group was 345±2.07 gm

after 8 weeks from the start of the

experiment. Diabetes resulted in a

significant decrease in body

weight (P<0.05) after 8 weeks in

the diabetic groups, as compared

with the control group. The body

weight in the STZ induced diabetic

groups was 249±2.1gm at 8 weeks.

Treatment of the diabetic ani-

mals with insulin only prevented

the marked decrease in the body

weight with a significant difference

compared to the diabetic group,

but still significantly different

from the control groups (P<0.05),

while In treatment of the diabetic

animals with vitamin E only, there

was a significant decrease in the

body weight compared to the con-

trol group with no significant dif-

ference compared to the diabetic

groups at 8 weeks (P<0.05). The

combined treatment with insulin

and vitamin E improved the de-

crease in the body weight more

than insulin or vitamin E treat-

ment alone. There was no signifi-

cant difference between the –ve

control group and group treated

with both insulin and vitamin E at

8 weeks.

2.  Blood  Glucose  Level  (table2. Blood Glucose Level (table

1): 1): 

During the eight weeks of the

experiment, Streptozotocin admin-

istration caused a significant in-

crease of the blood glucose level

(596.3±9.681 mg/dl)  compared to

the –ve control group (P<0.05).

The blood glucose level of the –ve

control group was (125±8.7 mg/

dl). Treatment with insulin signifi-

cantly prevented the increase in

the blood glucose level

(231.5±11.5). Vitamin E treatment

alone did not protect against the

elevation in the blood glucose lev-

el. The mean blood glucose level of

this group was 536±23 mg/dl.

Treatment with both insulin and

vitamin E prevented the marked

elevation in the blood glucose lev-

el. The mean blood glucose level of

this group was 188±5.2 mg/dl.

These levels were significantly low-

er than that of the diabetic group

and not significantly different from

that of the control group.

3.  Measurement  of  oxidative3. Measurement of oxidative

stress  markers  SOD  and  MDAstress markers SOD and MDA
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(tables 2):(tables 2):

The levels of MDA and SOD in

the -ve control group of the cere-

bellum were 0.154 nmol/gm tis-

sue and 28.7 U/gm tissue at 8

weeks respectively. Diabetes re-

sulted in a significant increase in

tissue MDA and significant de-

crease in SOD in cerebellum at 8

weeks versus the –ve control

groups at the same time.  Treat-

ment with insulin or vitamin E

significantly improved the changes

of both MDA and SOD after 8

weeks versus the diabetic groups.

The combined treatment with in-

sulin and vitamin E significantly

improved the changes in the levels

of MDA and SOD after 8 weeks

versus the diabetic groups in a

way better than insulin or vitamin

E alone.

4.  Cresyl  violet  staining  for4. Cresyl violet staining for

Nissl bodies in neurons:Nissl bodies in neurons:

In the cresyl violet staining of

the -ve control cerebellum, the

cerebellar cortex was formed of

superficial molecular layer and

deeper granular layer with the

purkinje cells layer clearly visible

in between the two layers. Nissl

granules appeared within the cell

body cytoplasm of the Purkinje

cells surrounding the large promi-

nent centrally located nuclei indi-

cating viability of the neurons (Fig.

1 A&B). Some degenerating and

dystrohic changes had been no-

ticed in a few numbers of neurons

in the STZ induced diabetic

groups after 8 weeks including

neuronal hypoplasia (shrunken

hyperchromatic dark stained neu-

rons). Few neurons were hyper-

trophic with abnormal distribution

of Nissl granules (Fig. 1 C&D).

These dystrophic changes were

less visible in vitamin E group af-

ter 8 weeks (Fig. 2 F) and minimal

in insulin group (Fig. 2 E). In the

combined vitamin E and insulin

group, almost all the cells ap-

peared normal and viable (Fig. 2

G).

5. Immunohistochemical stain-5. Immunohistochemical stain-

ing for GFAP protein: ing for GFAP protein: 

Immunohistochemistry  for the

expression of the GFAP in the cer-

ebellum of the –ve control rats

showed GFAP +ve immunostained

Bergmann cells radiating into the

molecular layer of the cerebellum

and immunostained astrocytes in

the granular layer, purkinje cell

layer, around the blood vessels

and forming the glia limitans
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membrane (Fig. 3 A). In STZ in-

duced diabetic group there was

significant decrease in GFAP +ve

immunostained Bergmann cells

and astrocytes in both molecular

and granular layer respectively

compared versus the –ve control

(Fig. 3 B). Treatment of diabetic

rats with insulin resulted in signif-

icant increase in GFAP +ve immu-

nostained Bergmann cells and as-

trocytes compared versus the

diabetic group (Fig. 3 C). While

treatment of diabetic rats with vi-

tamin E only didn’t change signifi-

cantly the amount of GFAP ex-

pression by Bergmann cells and

astrocytes versus the diabetic

group (Fig. 3 D). Treatment of dia-

betic rats with insulin and vitamin

E resulted in significant increase

in +ve GFAP immunostained Berg-

mann cells and astrocytes versus

the diabetic group (Fig no. 4). 

The area ratio % of the GFAP

expression was measured in dif-

ferent regions of cerebellum (su-

perior vermis and inferior vermis)

in both molecular layer and gran-

ular layer (table 3). There was sig-

nificant difference in this ratio of

the diabetic group and vitamin E

group compared to the –ve control

group. The ratio % of the expressed

GFAP protein in the insulin group

and the combined insulin and vi-

tamin E group was significantly

different compared to the diabetic

group while there is no significant

difference compared to the -ve

control group  (Graph no. 1).
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Graph (1):Graph (1): area ratio % of the GFAP expression in cerebellum of the experimental rats
* Indicates a significant difference compared to the –ve control group (P value < 0.05).
# Indicates a significant difference compared to the diabetic group (P value < 0.05). 
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Fig. (1):Fig. (1): A photomicrograph for cresyl violet staining of a sagittal section in a rat
cerebellum showing: A:A: -ve control rat cerebellum showing molecular
layer (M.L), Purkinje cell layer (thin arrows), granular layer (G.L) and
medulla. B:B: -ve control rat cerebellum showing molecular layer (M.L),
granular layer (G.L) and Purkinje cell layer (thin arrows) with normally
appearing neuron with big central nucleus and peripheral dark stained
Nissl granules, C:  C: abnormally shaped, hypertrophied Purkinje cells in
diabetic cerebellum. D:  : neuronal hypoplasia with hyperchramatic
shrunken Purkinje cells in diabetic group, Magnification in A; 100x, in
B, C, D; 400x.
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Fig. (2):Fig. (2): A photomicrograph for cresyl violet staining of a sagittal section in a rat
cerebellum showing molecular layer (M.L), Purkinje cell layer (thin ar-
rows) and granular layer (G.L) E:E: insulin treated diabetic rat showing
minimal changes with multiple pattern purkinje cells; dark stained
cells (thin arrows) and normally appearing purkinje (arrow heads). F:F:
vitamin E treated group, showing dark stained shrunken neuron (thin
arrows) and normally appearing neurons with rounded with central nu-
cleus and peripheral Nissl granules (arrows heads). G: G: combined insu-
lin and vitamin E treatment showing normally appearing Purkinje cells
with normal pattern of Nissl granules and large central nucleus. Magni-
fication 400x.
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Fig. (3):Fig. (3): Photomicrograph of sagittal section in the rat cerebellum of A: -ve con-
trol group showing: +ve GFAP stained Bergmann cells in the molecular
layer (M.L) (arrow heads) and astrocytes in the granular (G.L) and Pur-
kinje cell (P) layers (broad arrows). Astrocytes form the glia limitans
membrane just below the Pia mater on the surface of the cerebellum
(asterisks). +ve GFAP stained astrocytes around the blood vessels (thin
arrows). B: STZ induced diabetes showing a significant attenuation of
the GFAP expression in astrocytes in the granular layer and in Berg-
mann glial processes in the molecular layer. C: Insulin treatment
caused apparent increase in the expression of GFAP in astrocytes in
the granular and Purkinje cell layer (broad arrows) and Bergmann glial
cells processes in molecular layer (arrows heads). D: Treatment of dia-
betic rat with vitamin E only slightly improved the decrease in the
GFAP expression.  GFAP immunoperoxidase; *100.
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Discussion
Following the STZ induction of

diabetes, the diabetic animals lost

weight throughtout the 8 weeks

duration of the experiment and

had a significant increase in the

blood glucose levels compared to -

ve control animals. These changes

had been observed for 8 weeks fol-

lowing STZ induction of diabetes.

Insulin treatment prevented the

marked diabetes-induced body

weight decrease and blocked the

blood glucose increase during the

8 weeks of the experiment to a lev-

el which is considered non diabet-

ic (below 350 mg/dl). These re-

sults are in agreement with

insulin therapy's overall ameliora-

tion of complications associated

with diabetes and effect of insulin

on the expression of GFAP[27-22].

Treatment of the diabetic ani-

mals with vitamin E alone didn't

protect neither against the body

weight loss nor the increase in the

blood glucose level, which were

not significantly different from the

diabetic animals, these results are

in agreement with previous stud-

ies[28,29]. While combined treat-

ment with insulin and vitamin E

significantly improved the body

weight and the blood glucose level

with no significant difference com-

pared to the -ve control group,

this had been previously reported

in previous study[30].

The pathophysiology of the

CNS complications in diabetes is

very complex. Astrocytes play a vi-

tal role for maintaining normal

neuronal activity, metabolism and

survival through a variety of

mechanisms, yet their functional

role in diabetes has not been

Fig.  (4):Fig. (4): Photomicrograph of sagittal sec-
tion in the rat cerebellum of diabetic
group treated with insulin and vita-
min E showing: marked increase of
+ve GFAP Bergmann cells in the mo-
lecular (M.L) (arrows heads) and as-
trocytes in the granular (G.L) and
Purkinje cell (P) layers (broad arrows)
versus the diabetic group. Astrocytes
glia limitans membrane (asterisks).
GFAP immunoperoxidase; *100.
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clearly defined[31].

In this study, neuronal degen-

eration could be seen in the cere-

bellum of STZ induced diabetic

animals, these changes were in

the form of neuronal hypoplasia

(hyperchromatic shrunken neu-

rons) or abnormal pattern of dis-

tribution of Nissl granule with

large hypertrophied vacuolated

neurons. These results are in

agreement with[32] who reported

that neurons tend to degenerate

and show a relative inability to

grow and proliferate in diabetes.

Changes in the dentritic process

of neurons in frontal lobe and hip-

pocampus have been reported in

diabetes[33]. Studies showed that

neurons suffer oxidative damage

and undergo apoptosis in dia-

betes[34]. These changes are mini-

mal with insulin treatment but

more visible in groups treated

with vitamin E only. This neuronal

degeneration was prevented by the

combined treatment with insulin

and Vitamin E.[35] proposed that

vitamin E is especially potent as

neuroprotective agent.

The change in astrocyte num-

ber and morphology could be the

consequence of unviable extracel-

lular conditions such as hyperos-

molarity, low nutrient availability,

or increased oxidative stress. The

lack of insulin could be involved

because insulin influences astro-

cyte morphology, differentiation,

and GFAP expression[36]. Glial

cells are widely exceeding in num-

ber the neurons in the adult brain

representing about 90% of human

brain cells [37]. Astrocytes are the

most numerous cells in the CNS
[38], which occupy up to 50% of

the total brain volume[39]. One of

the subfamily of the astrocytes is

the Bergmann cells of the cerebel-

lum[40]. 

There are many discrepancies

concerning changes in GFAP lev-

els in diabetic animals in the pre-

vious studies due different re-

sponse of astrocytes and its

subtype Bergmann glial cells to di-

abetes after variables periods
[41,17,14,18]. A second possibility

that may account for the differ-

ence is that not all astrocytes are

identical[42] and astrocytes in dif-

ferent brain regions respond dif-

ferently to diabetes[22].

In the present study STZ dia-
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betes led to a significant decrease

in the expression of GFAP protein

by astrocytes in the granular layer

of cerebellum and the processes of

Bergmann glial cells in the molec-

ular layer of the cerebellum. This

decrease in GFAP expression

could be due to changes in the

amount of this structural protein

per cell and/or decrease in the

number of GFAP-positive cells.

These observations are consistent

with the results of [18,22,2]. On

contrary Baydas et al.,[14] stated

that diabetes induced a glial reac-

tivity by increasing the expression

of GFAP protein in many parts of

the brain. On the other hand Lu-

chuga-Sancho[2] reported that

Bergmann glial cells were not af-

fected by diabetes, however, in the

current study Bermann Glial pro-

cesses had been apparently affect-

ed as GFAP expression was signifi-

cant decrease after 8 weeks

diabetes. Penky and Nelson[43] re-

ported that there the increase in

the GFAP immunoreactivity and

proliferation of astrocytes is a gen-

eral response to neuronal injury.

Luchuga-Sancho[2] had stated

that there is initial increase in

GFAP expression after one week of

diabetes induction which pointing

to active astrogliosis associated

with induced diabetic cerebellar

injury, followed by significant de-

crease in the expression of GFAP

probably as a result of both de-

creased cell proliferation and in-

creased cell death.

The decrease in the GFAP ex-

pression in the cerebellum was

improved by the treatment with ei-

ther insulin or vitamin E but still

significantly lower than that of the

-ve control group.  The combined

treatment with insulin and vita-

min E prevented this decrease and

almost restore the GFAP expres-

sion up to the -ve control level at 8

weeks. This is in agreement with

previous study of[22]. The re-

sponse of the cerebellar astrocytes

and its subfamily Bergmann cell

may vary according to the severity

of the diabetes[31]. 

In many neurodegenerative dis-

eases, oxidative stress both ini-

tiates and drives the progression

of the pathogenic process[44] and

many of the diabetic complica-

tions such as diabetic neuropathy

are believed to be a result of ex-

cessive accumulation of reactive

oxygen species and of a decreased
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antioxidant defense system[45].

Excessive production of free radi-

cals is believed to be involved in

many diabetic complications, in-

cluding diabetic neuropathy in di-

abetes mellitus[46]. In the current

study STZ induced diabetes

caused oxidative stress as it sig-

nificantly elevated the MDA mark-

er and decreased the SOD marker

of the lipid peroxidation in the cer-

ebellum after 8 weeks of diabetes

induction. These finding are in

agreement with previous results of
[47,48,49,14]. It is known that as-

trocytes have more antioxidant ca-

pacity than do neurones
[50,51,52].  The glial cells protect

neurones against oxidative stress

and promote neuronal survival as

they express a variety of neuro-

trophic factors and cytokines[14].

The current study demonstrat-

ed that STZ induced diabetes

leads to a decrease in GFAP levels

in astrocytes and its subtype

Bergmann glial cells of the cere-

bellum at 8 weeks of diabetes to-

gether with increased oxidative

stress. These might contribute to

the underlying patho-physiology of

diabetes-induced CNS disorders

and neuronal changes that had

noticed in Purkinje cell layer of

the cerebellum at 8 weeks. These

changes were prevented by treat-

ment with both insulin and vita-

min E.

Astrocytes have an expanding

list of functions in supporting the

neurons and maintain the neuro-

nal environment, the role of astro-

cytes in diabetes-induced CNS

disorders clearly warrants further

investigations and studies to eval-

uate the effects of diabetes on the

functionality of the astrocyte, glu-

tamate transporters, insulin re-

ceptors in astrocytes and neurons,

the effect of diabetes and insulin

treatment for longer periods on

neurons and the molecular chang-

es to assess the effects of insulin

therapy on diabetes-related astro-

cyte alterations.
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Abstract
Background:  Background: Breast cancer is a common worldwide malignancy

among women. De-regulation of Wnt/β-catenin signalling is increasing-
ly being implicated in both experimental and human carcinogenesis;
however, its role in breast cancer is unclear. 

Aim of work:Aim of work: The goal of this study was to elucidate the role of Wnt/
β-catenin signaling in breast carcinogenesis, and to test for a potential
relationship between Wnt/β-catenin pathway activation and expression
of Glioma-associated oncogene homolog 1 (GLi1), a marker of Hedgehog
pathway activation. 

Material  &  Method:Material & Method: We used a methyl-nitrosourea (MNU)-induced
rat breast carcinogenesis model that mimics many essential elements of
human breast cancer to investigate the expression pattern of  two of the
main key players in Wnt signaling (β-catenin and Axin2) by semiquanti-
tative reverse transcription polymerase chain reaction (RT-PCR) analy-
sis. Also, Gli1 mRNA was analyzed in relation to both genes in order to
reveal any possible crosstalk.

Results:Results: The expressions of target genes were significantly upregu-
lated in the diseased groups than in control group. There was no signifi-
cant correlation between the expression of β-catenin, Axin2, and Gli1. 

Conclusion:Conclusion: These results indicate that overexpression of β-catenin,
Axin2, and Gli1 may be associated with the malignant transformation of
mammary cells, suggesting a new target for breast chemoprevention.

Key  words:Key words: Breast cancer; Wnt signaling; β-catenin; Axin2; Gli1;
rats.
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Introduction
Breast cancer is one of the

most common cancers around the

world with approximately 1.6 mil-

lion new cases and 425 thousand

deaths from the disease in 2010
(1). It is a highly heterogeneous

disease represented by tumors

that have a diverse natural histo-

ry, complex histology and a vari-

able response to therapy. Al-

though the molecular events that

trigger breast cancer progression,

including its initiation, promotion

and progression to a fully malig-

nant state, are not fully under-

stood(2). The role of Wnt/ß-

catenin signaling in human breast

cancer has been subject to much

debate(3,4). Although, the first

mammalian Wnt gene, Wnt1, was

originally identified as a locus ac-

tivated by retroviral insertion of

mouse mammary tumor virus

(MMTV), and transgenic Wnt1

overexpression was subsequently

shown to drive mammary tumor

formation in mice(5,6). The defini-

tive evidence linking Wnt signaling

to human breast cancer has been

slow to emerge(7). Moreover, his-

torical failure to identify substan-

tial frequencies of Wnt ligand

overexpression in human breast

tumors hindered appreciation of

the relevance of Wnt signaling to

the human disease. In contrast,

there is abundent evidence that

hyperactive Wnt signaling contrib-

utes to the genesis of a wide range

of other human cancers. Striking

frequencies of aberrant nucleocy-

toplasmic β-catenin accumulation

have now been recorded in multi-

ple human neoplastic conditions,

most notably in colorectal cancers
(8). However, mutation of pathway

components, including the APC,

Axin, and CTNNB1 genes (encod-

ing β-catenin), leading to β-catenin

stabilization, and hence activation

of the Wnt/β-catenin pathway, is

now recognized as a common

event in human tumorigenesis
(9,10). Because such mutations

are comparatively rare in human

breast carcinomas, excepting fi-

bromatoses and metaplastic tu-

mors(11).

Aberrant reactivation of Hh sig-

naling has also been reported in

breast cancer(12,13). Hh signaling

is also thought to contribute to in-

vasiveness(14). Glioma-associated

oncogene homolog 1 (GLi1) is

thought to be a marker of Hh

pathway activation(15). Although
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the Hh and Wnt pathways can be

activated concurrently during

breast tumorigenesis, the func-

tional significance of signaling

crosstalk in tumor initiation and

progression has not been estab-

lished(16).

Our goal in the present study

was to further investigate the fre-

quency of Wnt/β-catenin signaling

pathway activation in breast neo-

plasia using means of semiquanti-

tative reverse transcription poly-

merase chain reaction (RT-PCR) of

both mRNA of β-catenin and

Axin2, a specific target gene. An

additional goal was to assess the

relationship between canonical

Wnt pathway activation and Gli

overexpression based on several

lines of evidence indicating that

Wnt and Hedgehog (Hh) signaling

pathways can interact(16-18).

Materials and Methods
* Animals* Animals

A total of 55 female Sprague-

Dawley rats, aged 14 days and

weighing (35±5g) were obtained

from and housed in Medical Ex-

perimental Research Centre

(MERC). The animals were housed

4-5 per cage and maintained at

23±2ºC and 12 h light:dark cycle.

They were fed a purified diet (AIN-

76A) and had access to water ad

libitum.

* Experimental Design* Experimental Design

After a 7 days acclimatization

period, the animals were randomly

divided into two groups (experi-

mental and control group). For in-

duction of breast cancer in the ex-

perimental group (n=43), MNU

(Sigma-Aldrich, St. Louis, USA),

(50 mg/kg body weight) was in-

jected i.p. on the day 21 and 65 of

age. The MNU was always dis-

solved immediately before use in

0.9% NaCl adjusted to pH 4 with

acetic acid. The solubility of MNU

in water at room temperature was

1.4 % (w/v)(19). The animals were

weighed once a week. Ten rats of

the experimental group died dur-

ing the experiments. Sex and age

matched control rats (n=12) were

maintained free access to tap wa-

ter and basal diet without any

treatment until scarification. The

experiment was terminated on the

130 th day of the animals age.

* Tissue sampling* Tissue sampling

The abdominal-inguinal mam-

mary glands (AIMG) on both sides,



78

Amina Ahmad Baiomy, et al....

left and right were evaluated for

the presence of grossly detectable

mammary tumours and the dis-

sected animals with tumours were

photographed to provide identifi-

cation record on the location and

gross morphology of lesions (Fig-

ure.1.b). The mammary tissues

were excised from the subcutane-

ous tissue with scissors along

with the fat pads (Figure.1.a), then

cut into 2 pieces, the proximal re-

gion including a lymph node (ab-

dominal gland) and the distal re-

gion (injuinal gland). For

histopathological study, specimen

of the breast (tumour and tumour

adjacent) tissues were fixed in

10% neutral buffered formalin,

embedded in paraffin wax, cut at

5ml thickness and stained with

hematoxylin and eosin (H&E) after

processing. The rest of the breast

tissues were snap frozen in liquid

nitrogen for subsequent molecular

analysis. Mammary tumors were

classified based on the criteria de-

scribed by Russo(20) into hyper-

plasia, carcinoma insitu (CIS) and

adenocarcinoma which shows ob-

vious invasion. Also, The normal

non tumored mammary gland

from rats bearing tumor were col-

lected and analyzed.

*  Molecular Biology Assays in* Molecular Biology Assays in

the Breast:   the Breast:   

RNA Isolation  and Semiquan-RNA Isolation and Semiquan-

titative  Reverse  Transcriptiontitative Reverse Transcription

Polymerase  Chain  Reaction  (RT-Polymerase Chain Reaction (RT-

PCR) Analysis:PCR) Analysis:

Total RNA was extracted from

breast tissue specimen using both

Trifast Reagent (Peqlab, Germany)

followed by GeneJET RNA Purifi-

cation Kit (Fermentas Lifesciences,

U.S.A.). Purity and concentration

of extracted RNA was assessed by

measuring the optical density at

wave lengths of 260, and 280 nm.

Absorbance ratio at 260/280 was

used to determine the purity of

the RNA samples. DNA contami-

nation was assessed using formal-

dehyde agarose gel electrophore-

sis. The RNA is then was

converted into cDNA using Maxi-

ma First Strand cDNA Synthesis

Kit (Thermo Scientific, U.S.A). Two

micrograms of total RNA were re-

verse transcribed into first strand

cDNA in a volume of 20 µl at 10

min at 25°C followed by 15 min at

50°C and heated at 85ºC for 5 min

to terminate the reverse transcrip-

tion reaction. β-catenin, Axin2,

Gli1 and GAPD (housekeeping

gene) genes were amplified from 2

µl cDNA mixtures in a final vol-
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ume of 20 µl PCR reaction mixture

by adding 18 µl of DreamTaq™

Green PCR Master Mix (2X) (Fer-

mentas Lifesciences, U.S.A). Reac-

tion mixtures were first denatured

at 94ºC for 5 min, and amplifica-

tion was performed for 35 cycles,

at 95ºC for 45 s, annealing (57ºC

for β-catenin, Gli1 and GAPD,

while 62ºC for Axin2) for 1 min,

and at 72ºC for 2 min, followed by

an extension for 10 min at 72ºC.

The PCR primer pairs used were

enlisted in Table 1.

After amplification, the PCR

products were electrophoresed on

agarose gel. The marker used was

50 bp DNA Ladder (GeneRuler™,

Fermentas, Canada) ranging from

1000-50 bp with two reference

bands at 500 and 250 bp. The re-

sulted photos were analyzed with

scion image® release Alpha

4.0.3.2 software for windows®

(Scion image, Scion corporation,

USA) which performs bands detec-

tion and conversion to peaks. Are-

as under each peak were calculat-

ed in square pixels and used in

quantification. Semiquantitative

gene expression was determined

by calculating the ratio between

the square pixel value of the target

genes in relation to the house-

keeping gene. Each target gene ex-

pression was evaluated by com-

parison of the results at each

experimental stage with those of

the normal control.

Results
Expression  of  Expression of β-catenin-catenin

mRNA,  Axin2  mRNA  and  Gli1mRNA, Axin2 mRNA and Gli1

mRNA:mRNA:

Comparative analysis of

β-catenin expression (post hoc

test) showed a significant increase

in β-catenin expression in the

different histopathological stages

of MNU-induced breast cancer

(hyperplasia, CIS & adenocarcino-

ma) when compared with the

control group (P<0.01). There was

no statistically significant

difference between these 3 groups.

Also, there was a highly

significant increase in β-catenin

expression in normal mammary

tissue from tumor- bearing rats

when compared with control

(P<0.001).

Comparative analysis of Axin2

expression (post hoc test) showed

a significant increase in Axin2 ex-

pression in the three pathological

groups when compared with the
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control group (P<0.01). There was

no statistically significant differ-

ence between these 3 groups.

Also, there was a significant in-

crease in Axin2 expression in nor-

mal mammary tissue from tumor-

bearing rats when compared with

control (P<0.001).

Comparative analysis of Gli1

expression (post hoc test): shows a

high significant increase in Gli1

expression in hyperplasia, CIS

and adenocarcinoma groups when

compared with the control group

(P<0.001). There was significant

difference between these 3 groups.

Also, there was a significant in-

crease in Gli1 expression in nor-

mal mammary tissue from tumor-

bearing rats when compared with

control (P=0.01).

Correlation between expression

of β-catenin, Axin2 and Gli1

mRNA: Pearson correlation coeffi-

cient testing revealed a significant

positive correlation between the

expression of β-catenin and Axin2

in adenocarcinoma group (r=0.6).

It revealed no significant correla-

tion between neither β-catenin nor

Axin2 and Gli1 expression in the

different groups.
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Fig. (1):Fig. (1): A:A: Dissection  of  the  right  AIMG  from  the  abdominal  skin  of  a normal rat.
B:: palpable adenocarcinoma in a 130 day old rat.

A B

Fig.  (2):Fig. (2): Representative agarose
gel electrophoresis pro-
files of mRNA amplifica-
tion of β-catenin, Axin
2, Gli1 and GAPD ob-
tained by RT-PCR of
breast tissues from 1
normal (n=11), 2 hyper-
plasia (n=15), 3 CIS
(n=12), 4 adenocarcino-
ma (n=11),and 5 NTMG
(n=10).
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Discusssion
Breast cancer is the most fre-

quent malignancy among women

worldwide(1). Experimental models

mimicking this disease in rodents,

such as methylnitrosourea (MNU)-

induced carcinogenesis, provide a

tool for the understanding of the

molecular alterations arising in

human breast cancer(2). Disregu-

lation of Wnt pathway via genetic

mutations of certain components

of this pathway are rare in human

breast cancer, yet activation of the

pathway is evident from the mislo-

calization of β-catenin(21). Instead,

Wnt activation seems to occur at

the level of Wnt ligand-receptor in-

teraction, through their upregula-

tion and/or downregulation of se-

creted inhibtors(22). In our study

we tried to investigate the altered

Wnt signalling at two main levels:

the cytosol (β-catenin) and the nu-

cleus (axin2). 

β-catenin is a transcriptional

cofactor and is also an essential

component of E-cadherin mediat-

ed cell–cell adhesion complexes. β-

catenin is the central player of the

Wnt signalling pathway(9). The de-

fining feature of activated canoni-

cal Wnt pathway is the stabiliza-

tion and accumulation of cytosolic

β-catenin, which enters the nucle-

us and binds to transcription fac-

tors of the TCF/LEF family. This

binding activates Wnt target genes

that encode for proteins associat-

ed with cellular transformation(23).

Accordingly, our study evaluated

Fig. (3): Fig. (3): mRNA expressions of β-catenin, Axin2 and Gli1in different stud-
ied groups. Data are represented as means±SEM.
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the mRNA expression of β-catenin

in the different histopathological

stages of MNU-induced breast

cancer (hyperplasia, CIS & adeno-

carcinoma), showing significant

increase when compared to the

control normal rat tissue. This

overexpression of β-catenin mRNA

indicates mostly transcriptional

activation occurring during breast

cancer initiation and progression.

Little is known about regulation of

β-catenin gene expression. Howev-

er, TCF/LEF and AP1 transcrip-

tion factors were found in the pro-

moter region, suggesting possible

direct feedback mechanism for

augmenting β-catenin expression

by β-catenin /TCF/LEF pathway

and one of its downstream targets,

c-Jun(24). 

Also, the upregulation of β-

catenin in this study is suggesting

that transcriptional deregulation

of the β-catenin gene itself might

be important during tumor devel-

opment. This suggestion is sup-

ported by other studies. One

study demonstrated the β-catenin

oncogenic effect, as transgenic

mutant β-catenin expressed in

mouse mammary glands leads to

carcinoma(25). Also, Ryo et al.,(26)

and Johnnson et al.,(27) confirmed

elevated β-catenin levels by West-

ern blotting of tumor lysates.

Meanwhile, several studies ob-

served elevated levels of nuclear

and/or cytoplasmic β-catenin de-

tected by immunohistochemical

staining in the majority breast tu-

mor tissue samples, and even that

high β-catenin activity was signifi-

cantly correlated with poor prog-

nosis of  breast cancer(28-30).

Axin2 is a direct and specific

transcriptional target of the Wnt/

β-catenin signaling pathway. It is

well recognized that the expres-

sion level of Axin2 is the signature

of the activation of Wnt/β- catenin

signaling(31). Our study revealed

upregulation of Axin2 mRNA ex-

pression in the different histo-

pathological  stages of breast can-

cer when compared with the

control group. The overexpression

of Axin2 mRNA could be explained

by activation of Axin2 gene tran-

scription. The effectors of the

Wnt/βcatenin pathway (TCF/LEF)

and E2F1 have shown to be in-

volved in regulation of Axin2 gene

activity(32,33). Beside this, chroma-

tin immunoprecipitation/microarray

analysis of many genes coding for
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Wnt inhibitors, including Axin2

showed that they were occupied

by EZH2, a subunit of the poly-

comb repressor complex 2 (PRC2).

EZH2 is a methyl transferase  that

deposits the repressive H3K27me3

marks on chromatin(34).

The increased expression of

Axin2 in this study is in agree-

ment with other studies who con-

firmed that Axin2 was markedly

upregulated upon mRNA analysis

of high-grade breast tumours
(35,36). The oncogenic effect of

Axin2 was a point of question

since Axin2 is known as a nega-

tive regulator of canonical Wnt

signaling in normal cells. Howev-

er, rather than functioning as a

tumor suppressor, Axin2 was

found  acting  as a potent promot-

er of carcinoma behavior by up-

regulating the activity of the tran-

scriptional repressor, Snail1, in-

ducing a functional epithelial-

mesenchymal transition (EMT)

program and driving metastatic

activity(37). Also, Axin2 induced

chromosomal instability in CRC

has been reported(38).

Nevertheless, it’s worthwhile to

note that our findings involving

the increased Axin2 mRNA expres-

sion in the normal tissue from the

tumored rats are supported by the

recent study of khalil et al.,(39),

that demonstrated a finite fre-

quency of positive nucleocytoplas-

mic staining in normal human

breast tissues, indicating an ac-

tive wnt/ β-catenin signaling path-

way in these tissues. Accordingly ,

We hypothesized that Wnt/β-

catenin pathway activation ob-

served in benign breast tissue

could result from precancerous

changes in morphologically nor-

mal breast, and further reasoned

that breast tissue adjacent to in-

vasive tumors would be more like-

ly to contain such protumorigenic

molecular alterations.

Gli1 has been reported exten-

sively as a universal marker for

Hh-pathway activation. Elevated

Gli1 expression and its role in a

number of cancers has been wide-

ly reported, including a recent

study that the conditional expres-

sion of Gli1 in mouse mammary

glands results in mammary tu-

mours(40). This is consistent with

our findings as the Gli mRNA ex-

pression showed significant in-

crease during the different histo-
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pathological stages of MNU-

induced breast cancer (hyperpla-

sia, CIS & adenocarcinoma), when

compared to the control normal

rat tissue. The elevated expression

of Gli1 mRNA could be due to

transcriptional activation via both

canonical Hh-pathway-dependent
(41,42) and non-canonical Hh-

independent activation of Gli1 in-

cluding TGF-β(43), PI3K/AKT(44),

Ras/Mek(45), and a Gli1-CDK2-

dependent mechanism(46). Our re-

sults revealed statistically signifi-

cant elevation of Gli1 expression

in the adenocarcinoma compared

to the other histopathological

stages of cancer, suggesting the

involvement of Gli1 in cancer pro-

gression. This is consistent with

other studies which reported that

deregulated Hh supports more ag-

gressive phenotypes of human

breast cancers, such as progres-

sion, metastasis, and therapeutic

resistance(47).

A cross talk between the Hh

and Wnt signaling in cancer was

reported in gastric, colon, endo-

metrial and skin cancer(16). De-

pending on the type of tissue Hh

and Wnt signalling pathways can

have cross talk as a positive feed-

back or negative feedback activity.

For example, Hh signalling has in-

hibitory effects on Wnt signalling

in stomach adenocarcinoma(17).

Meanwhile, it has a stimulatory ef-

fect in endometrial cancer(18). The

present study showed that Wnt/β-

catenin and Hh pathways are acti-

vated concurrently during breast

carcinogenesis, although in the

present study, Pearson correlation

coefficient testing revealed no sig-

nificant correlation between ex-

pression of β-catenin, Axin2 and

Gli1 mRNA in the histopathologi-

cal groups. This finding could be

explained by the wide variability

in the rate of increase of  the dif-

ferent assayed genes as well as

heterogeneity of expression of

genes between rat samples of the

same histopathological group. The

heterogeneity of gene expression

and interactions of the Wnt and

the Hh pathway activation is pos-

sibly one of the reasons for drug

resistance in breast cancer.

In summary, the Wnt signalling

pathway may be a logical focus for

novel chemopreventive and thera-

peutic strategies because of a like-

ly role as one of the ‘‘driver path-

ways’’ in breast tumourigenesis.
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Abstract
Background:Background: Uptake of vaccination services is dependent not only

on provision of these services but also on other factors including knowl-
edge and attitude of mothers. 

Aim:Aim: To determine the attitude of children below 2 years' caregivers
towards immunization in an Egyptian community and detection of the
underlying causes of vaccination delay, to evaluate the association be-
tween their attitude towards vaccines with both their beliefs and knowl-
edge and to determine their satisfaction regarding aspects of care.

Methods:Methods: This cross sectional study was carried out on caregivers
attending immunization setting in 5 urban and rural health facilities in
Mansoura center, Egypt. They fill the questionnaire that asks about, So-
cio-demographic characteristics and different factors related to their at-
titude towards immunization.

Results:Results: We included 1000 caregiver in the study. We found that no
caregiver refused to immunize his children and 10% only delayed their
immunization which was mainly due to deficient information about the
importance of vaccination. caregivers who delayed vaccines were less
likely to believe that vaccines are necessary to protect the health of chil-
dren, that their child might get a disease if they aren’t vaccinated, to
read and watch stories about health, to agree with the statement, “vac-
cines are safe”, to believe that they had a good relationship with their
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Introduction
Vaccination has been shown to

be one of the most effective public

health interventions worldwide,

through which a number of seri-

ous childhood diseases have been

successfully eradicated (WHO,

2009). 

The WHO recommends vaccina-

tion against a number of serious

infectious diseases, including

diphtheria, tetanus, pertussis,

HBV, measles, pneumococcal dis-

ease, yellow fever, and rotavirus

disease for children in some areas

as part of their EPI (Gentile et al,

2010).

Despite increase in global im-

munization coverage, many chil-

dren around the world especially

in developing countries are left

unimmunized. In 2007, approxi-

mately 27 million infants world-

wide were unimmunized against

common childhood diseases and

2-3 million children die of vaccine

preventable diseases (WHO,

2010). Globally, immunization

coverage has increased during the

past decade to levels of around

78% for diphtheria, tetanus and

pertussis, but in African Regions

including Nigeria, it is about 69%

(CDC, 2010).

Over the past years, the Egyp-

tian Ministry of Health and Popu-

lation (MOHP) has implemented a

national program for childhood

immunization. Health authorities

in Egypt have also taken impor-

tant steps to maintain high levels

of immunization coverage among

children through routine immuni-

zation and implementation of sup-

plementary immunization activi-

ties (DCD, 2005; MOHP, 2005).

child’s health-care provider, compared with caregivers who regularly
vaccinated their children. At the same time, they reported lower satis-
faction regarding different aspects of care except for insurances of prop-
er vaccine administration. 

Conclusion:Conclusion: Our results suggest that modifiable determinants for a
negative attitude could probably be based on a lack of specific knowl-
edge and this reflect the importance of health education programs to ex-
plain different vaccines related worry and improve different aspects of
care that enhances their satisfaction.
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Parental satisfaction with pedi-

atric care is an indicator of provid-

er quality that has been relatively

unexplored in relation to child-

hood immunization. Research on

parental health beliefs and atti-

tudes often assumes that parents

decline immunization or are sim-

ply less knowledgeable and persis-

tent in the health care setting

without also examining their ac-

cess and timely utilization of well-

child care (Ashley et al, 2007). 

The four psychosocial domains

that influence parents’ decisions

to vaccinate their children are:

susceptibility; seriousness; effica-

cy and safety & social pressures.

These factors soon became the ba-

sis for the celebrated Health Belief

Model that has been used

throughout public health to ex-

plain why people adopt behaviors

that lead to healthy lives ( Glanz

et al, 1997; Strecher et al, 1997). 

Our study was conducted to

determine the attitude of children

below 2 years' caregivers towards

immunization in an Egyptian com-

munity and detection of the un-

derlying causes of vaccination de-

lay, to evaluate the association

between their attitude towards

vaccines with both their beliefs

and knowledge and to determine

their satisfaction regarding as-

pects of care.

Subjects and Methods
This cross sectional study was

carried out on caregivers attend-

ing immunization setting in 5 ur-

ban and rural health facilities in

Mansoura center, Egypt during

three months from March 2012 to

May 2012. Sample size was calcu-

lated online (www.dssresearch.com).

A pilot study was done on 50 care-

givers in order to test the ques-

tionnaire, detect any difficulties

and also to give an idea about the

prevalence about delaying and re-

fusal of child immunization, from

which the percent of vaccination

delay was found to be 11.5 % and

by considering the worst accepta-

ble value as 8.5, the sample size

was 613 with 95% confidence level

and 80% study power. We in-

creased the sample to reach 1000.

The authors gave brief explana-

tions of the objectives of the ques-

tionnaire. Caregivers were also as-

sured of their anonymity and the

confidentiality of their responses.

Systematic random sample meth-
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od was used where every 10th was

included in the study in order to

study the problem of refusal and

delay of vaccination.

Study tools:Study tools:

The attendants asked to fill the

pre-constructed questionnaire af-

ter taking oral consent from the

director of the primary health cen-

ter and the caregivers. This ques-

tionnaire measures the different

factors   related to immunization

delay or refusal such as:

Personal historyPersonal history of the caregiv-

er which included; name, resi-

dence, marital status and child or-

der. 

Socioeconomic  status  Socioeconomic status accord-

ing to modified (Fahmy and El-

Sherbini, 1983) which included

Father education, Father occupa-

tion, Mother education, Mother

occupation, Percapita monthly in-

come in “Egyptian pounds”, and

the person that is responsible

about taking decision in immuni-

zation. 

Knowledge of caregivers Knowledge of caregivers about

vaccination such as importance of

vaccines to children’s health, side

effects can a child get after vacci-

nation and the severity of the ill-

nesses of diseases prevented by

vaccines.

Caregivers’  attitudes  and  be-Caregivers’ attitudes and be-

lief:  lief: On a scale of 0 to 5 with “0”

being “strongly disagree” and “5”

being “strongly agree,” how much

do caregivers disagree or agree

with the statements such as if

vaccines are necessary to protect

the health of children, children re-

ceive too many vaccines, if vac-

cines are safe and if they have a

good relationship with child’s

health care provider, these were fi-

nally coded into agree and disa-

gree only. 

Caregivers’  satisfactionCaregivers’ satisfaction about

different aspects of care as if they

were told about the benefits of

childhood vaccinations, told about

the possible side-effects of child-

hood vaccinations, if they feel that

they had given enough time to dis-

cuss issues that concerned  about

the vaccinations, wait long time

during vaccination session,  If

health worker tell them about vac-

cine schedule (time, dose, next

visit,  If the health worker confirm

that thier child swallowed the vac-

cine, and etc….).      
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The completed questionnaire

were subjected to revision and the

collected data were coded, pro-

cessed and analyzed through

SPSS (Statistical Package for So-

cial Sciences) (Standard version

release 16.0). A descriptive analy-

sis of the collected data was done

in the form of frequencies and per-

cent. Chi Square was used for

testing significance of discrete and

categorical data. The significance

level was considered at P < 0.05.

Results
Our studied group included

1000 children attending the im-

munization cession; the mean age

of the children was 9.21±6.06

months. About 53.4% of these

children were from urban areas

versus 46.6% from rural areas.

69.8% of the children came to

their immunization cession with

their mothers. In more than 80%

of the children, the mother is the

main caregiver (81.8%) and the fa-

ther is the responsible financially

(87.7%). Both father education

and mother education achieved

tertiary level in about half of the

studied group (47.1%, 47.0% re-

spectively), 63.6% of our group

had enough income with only

5.2% of the fathers and 48.3% of

the mother not working.

In this study, we found that no

one refused to immunize his chil-

dren and the frequency of delayed

vaccination was 10% only in

which more half of them reported

that the delay was for DPT (60%)

and the least percent was for

MMR (9%) (Figure 1). This delay

was mainly due to deficient infor-

mation about the importance of

vaccination at the timing of vacci-

nation (56%), child illness (52.5%),

negative knowledge about the vac-

cines (32%) and also about one

quarter due to vaccine deficiency

in the health offices (figure 2).

Regarding the relationship be-

tween vaccine related knowledge

and caregivers’ attitude towards

vaccination, it was found that sig-

nificant higher knowledge detected

between caregivers who regularly

vaccinated their children com-

pared with caregivers who delayed

vaccine regarding the great impor-

tance of the vaccines (87% vs.

79%, p<0.001) and the liability to

catch the diseases if the child not

immunized (83.3% vs.72%,

p<0.001) respectively. Also the
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same detected for the knowledge

about the severity of vaccine pre-

ventable diseases (76.7% vs 71%

respectively) but with no signifi-

cant difference.

The association between care-

givers’ delay and caregivers’ beliefs

and attitudes about vaccines,

showed that caregivers who de-

layed vaccines were significantly

less likely to believe that vaccines

are necessary to protect the health

of children compared with caregiv-

ers who regularly vaccinated their

children, (91% vs. 99.3%,

p<0.001); that their child might

get a disease if they aren’t vacci-

nated (76% vs.100%, p<0.001)

and also they were less likely to

read and watch stories about

health (93% vs.100%, p<0.001).

With respect to influences that

discourage caregivers from having

their child vaccinated, compared

with caregivers who regularly vac-

cinated their children,  caregivers

who delayed vaccination were sig-

nificantly less likely to agree with

the statement, “vaccines are safe”

(85% vs. 100%, p<0.001).  Also

caregivers who delayed vaccines

were significantly less likely to be-

lieve that they had a good relation-

ship with their child’s health-care

provider (85% vs. 100%, p<0.001)

and that medical professionals in

charge of vaccinations have their

child’s best interest at heart (82%

vs. 100%, p<0.001). Caregivers

who delayed vaccines were signifi-

cantly more likely to believe that if

they vaccinated their child, he/

she might have serious side effects

(100% vs. 78%, p<0.001) that chil-

dren receive too many vaccines

(100% vs. 92%, p<0.001); and that

vaccination should be delayed if a

child has a minor illness (100%

vs. 80%, p<0.001) (table 2).

Caregivers’ satisfaction about

perceived knowledge related to

vaccines from physician showed

that those who regularly immu-

nized their children reported sig-

nificant higher satisfaction com-

pared to those who delayed the

vaccination  regarding  vaccine

safety (53.1% vs 38%), fever devel-

opment (62.4% vs 59%), illustra-

tion time (30.4% vs 14%) vaccine

schedule (72% vs 60%), additional

vaccines (71% vs 55%). However

the reverse observed regarding in-

surances of proper vaccine admin-

istration where those with delayed
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vaccination showed significant

higher satisfaction than those

with regular vaccination (64% vs

51.9% respectively) (table 3).
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Fig. (1): Fig. (1): The percent distribution of different delayed vaccines.

Fig. (2): Fig. (2): The percent distribution of different causes of vaccine delay.
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Discussion 
Immunization is a proven tool

for controlling and eliminating life-

threatening infectious diseases

and is estimated to avert 2 to 3

million deaths each year. It is one

of the most cost-effective health

investments, with proven strate-

gies that make it accessible to

even the most hard-to-reach and

vulnerable populations (WHO,

2009). Despite this, vaccine pre-

ventable diseases remain the most

common cause of childhood mor-

tality with an estimated three mil-

lion deaths each year (Centre for

Global Development, 2005).

 

Uptake of vaccination services

is dependent not only on provision

of these services but also on other

factors including knowledge and

attitude of caregivers (Torun and

Bakirci, 2006), density of health

workers, accessibility to vaccina-

tion clinics and availability of safe

needles and syringes. Assessing

and evaluation of immunization

coverage helps to evaluate

progress in achieving program ob-

jectives and in improving service

delivery (Bonu et al, 2003).

Among the studied children,

90.0 % had their full scheduled

immunizations by the age of two

years. This rate is markedly high-

er than that reported by Odusan-

ya et al, (2008) and Jani et al,

(2008) who detected that the full

immunization coverage in children

below 2 years was only 61.9 %

and 71.8 % respectively. On the

other hand, the vaccination rate

reported by the present study is

lower than that reported in the

United States (94.8%) (Centers for

Disease Control and Prevention,

2012). This difference may be due

to different economic level be-

tween different countries that may

affect accessibility, availability of

vaccines and health care services. 

In the present study, caregiv-

ers' perception of vaccination im-

portance for child health was sig-

nificantly associated with full

vaccine uptake. This is in accor-

dance with Wilson et al, (2008)

who concluded that the parental

decision to vaccinate was due to

recognizing the importance of pre-

venting disease. 

We also found that, caregivers

who regularly immunized her

child had better knowledge than
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caregivers who delayed child im-

munization. This is in agreement

with Joseph et al, (2011) who

found that parents’ knowledge

about the disease and the vaccine

is a predictor of higher vaccination

compliance. Consistently, De

Courval et al, (2003) and Davis et

al, (2001) declared that lack of

knowledge about the importance

of vaccines has been identified as

a main barrier to immunization,

and the provision of information

about a disease, the adverse se-

quelae of the disease, and the ef-

fectiveness of the vaccine have

been shown to increase uptake, so

receiving vaccine-information ma-

terials during pregnancy or at a

well-child visit before the vaccina-

tion visit is very essential.

In our study, the delay vaccina-

tion was mainly due to deficient

information about the importance

of vaccination at time or the tim-

ing of vaccination, however there

were other causes of delayed vac-

cination as fear of child illness as

a side effect of vaccine. Consis-

tently, Ozkaya et al, (2010), de-

clared that some mothers refused

to complete child vaccination due

to high anxiety levels about vac-

cine side effect. This agreed with

Ritvo et al, (2003), who revealed

that fear of vaccination side-

effects may be a barrier for immu-

nization.  We also found that de-

layed vaccination may be due to

vaccine deficiency in the health of-

fices. In agreement with us, De

Serres et al, (2002) reported that

the unavailability of the vaccines

may be a cause of delayed immu-

nization.

We have declared that, caregiv-

ers who delayed vaccination were

significantly less likely to agree

with the statement, “vaccines are

safe” this matched with Freed et

al, (2010) who declared that, par-

ents who  delayed vaccine  were

significantly anxious about vac-

cines safety . They believed that if

they vaccinated their child, he/

she might have serious side ef-

fects.

Limitation of study:Limitation of study:

Nevertheless, potential biases

should be considered before gen-

eralizing these results to all care-

givers of Egyptian young children.

The most important possible bias

is that the caregivers who agreed

to participate in the study may be
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those who were most in favour of

vaccinations and therefore the

most inclined to vaccinate their

children with recommended vacci-

nations. 

Conclusion and recommenda-Conclusion and recommenda-

tion:tion:

Our results suggest that modi-

fiable determinants for a negative

attitude could probably be based

on a lack of specific knowledge. In

fact, there is still uncertainty sur-

rounding the safety of recom-

mended vaccines, so it is recom-

mended to minimize different

barriers to vaccinations by im-

proving health education of care-

givers in the vaccination programs

and stepping up awareness cam-

paigns using known and effective

communication channels to con-

vey messages to communities with

a large number of at-risk families.

Clearly, the Ministry of health

(MOH) needs to do more in inform-

ing people about the process of

immunization in order to allay

fears (e.g., information in the an-

tenatal period may enable caregiv-

ers to make more informed deci-

sions about recommended

vaccinations) and develop ways of

addressing common uncertainties

about immunization, including

the safety of combining antigens

and the need for boosters. Train-

ing of the physician about proper

communication with caregivers

and response to their needs and

concerns may increase caregivers’

satisfaction.
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Abstract
Aim: Aim: The objective of this study was to determine if focal liver mass-

es could be differentiated as benign or malignant on the basis of diffu-
sion-weighted MR imaging (DWMRI) and ADC maps.

Methods and Materials:Methods and Materials: Between June 2011 and December 2012, a
total of 60 consecutive patients (43 men, 17 women; age range 20-70,
mean age, 45 years) with 60 focal liver lesions were scanned using 1.5 T
magnetic resonance imaging (MRI). Respiratory-triggered single-shot
echo-planar diffusion weighted imaging (DWI) was performed with b 0, b
500 and b 1000 gradients with ADC measurements. Comparison of
mean ADC values between each benign and malignant lesion was done .
Reference standard of diagnosis was obtained by correlating DWI with
histopathologic findings, characteristic MR sequences and imaging fol-
low-up. The accuracies of DWI and ADC values in differentiating benign
and malignant focal liver lesions were assessed with the Student t test,
and cut-off values were determined with receiver operating characteris-
tic curve analysis (ROC). The analyzed lesions were hemangioma (n=8),
cysts (n=8), adenoma (n=5), focal nodular hyperplasia (FNH) (n=5), he-
patocellular cacinoma (HCC) (n=20), cholangiocarcinoma (n=5) and me-
tastases (n=9).

Results:  Results: The mean ADC value (at b1000) of malignant focal liver le-
sions was 0.858±0.18X 10-3mm2/sec and of benign focal lesions was
1.55±0.0.43X 10-3mm2/sec. There was statistically difference in mean
ADC values between malignant and benign focal liver lesions
(p<0.0001). When apparent diffusion coefficient value of 1.0 X 10-
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Introduction
The differential diagnosis be-

tween malignant and benign focal

liver lesions remains a diagnostic

challenge for every radiologist. For

detection and characterization of

focal liver lesions, many different

modalities have been proposed; in-

cluding multi-phase contrast-

enhanced CT[1] and MRI [2], CT

portography[3] and perfusion

studies using dedicated ultra-

sound or Computed tomography(

CT) or MRI contrast agents[4]. Of

these modalities, magnetic reso-

nance imaging is considered the

most accurate imaging technology

because it has high resolution for

soft tissue and has the potential

to characterize a lesion on various

data acquired, such as T1, T2,

and early and late post-

gadolinium images[5] and[6].

Magnetic resonance imaging

(MRI) has been used in both the

detection and characterization of

focal hepatic lesions. With the ad-

vent of the echo-planar MR imag-

ing technique, diffusion weighted

imaging (DWI) of the abdomen has

become possible with fast imaging

times which minimize the effect of

gross physiologic motion from res-

piration and cardiac movement[7].

Thus, DWI became a valuable

technique for evaluating focal he-

patic lesions in addition to con-

ventional MRI sequences[8]. More

recently, apparent diffusion coeffi-

3mm2/sec was used as a threshold value for differentiation of malig-
nant tumors from benign lesions, sensitivity was 90.3%, specificity
78.57%, accuracy 86.7%, positive predictive value 90.3% and negative
predictive value of 78.6%. The best result was obtained with the use of
ADC cut off value (at b500) of 1.5 x10-3mm2/sec and ADC cut off value
(at b1000) of 1.0 x10-3mm2/sec, with 90.3% sensitivity, 92.86% speci-
ficity, 91.1% accuracy, 96.6 % positive predictive value and 81.3 % neg-
ative predictive value. 

Conclusions:Conclusions: adding DWI to routine abdominal MRI and  ADC meas-
urements at least at 2 different gradients is a useful tool in differential
diagnosis of malignant from benign liver lesions and may be useful for
differentiation of different subtypes of either benign and malignant le-
sions. 
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cient (ADC) value has been intro-

duced in quantitative measure-

ments as an adjunct to DWMRI.

ADC is a quantitative parameter

measuring the rate of diffusion of

water molecules in biological tis-

sues. There are several reports re-

garding the use of ADC in diagno-

sis and characterization of focal

hepatic lesions[7,8,9], and[10].

However, the efficacy of ADC val-

ues in diagnosing and characteri-

zation of solid benign and solid

malignant lesions has not been

well described. Similarly, lesion

and diffusion gradient variabilities

were also limited in these studies
[8,9,10]. Usage of ADC measure-

ments in various types of focal he-

patic lesions at different diffusion

gradient values may define the

role of ADC values in radiological

evaluation of focal hepatic lesions
[11].

The expanding role of DWI in

evaluation of liver lesions can in-

crease confidence in differentia-

tion between benign and malig-

nant lesions. DW sequences can

be performed on most modern

MRI machines with relative ease,

in a short time period and without

the need for contrast medium[12]. 

Patients and Methods
1. Patients:1. Patients:

Between June 2011 and De-

cember 2012, a total of 60 focal

hepatic lesions in 60 consecutive

patients were evaluated by ab-

dominal MRI. Informed consent

was taken from all. Patients with

hepatic neoplasms who had un-

dergone chemotherapy or radia-

tion therapy within the last 3

months prior to the MR examina-

tion were excluded from our anal-

ysis in order to ensure that ADC

measurements were reflective of

the natural state of the liver le-

sions. In addition, patients with-

out sufficient confirmation of the

nature of the lesions were exclud-

ed. The final study population

consisted of 60 patients (43 men,

17 women; age range 20–70 years,

mean age 45 years).

There were 9 patients with his-

tory of an extra-hepatic primary

malignancy and suspected liver

metastases (colorectal cancer

[n=3], breast cancer [n=2], gastric

cancer [n=1], and pancreatic can-

cer [n=3]. There were 28 patients

with chronic liver disease (includ-

ing chronic hepatitis and cirrhosis

related to hepatitis C and old bil-



110

Mahmoud Abd El-Latif El-Shewail, et al....

harziasis) with suspected malig-

nancy. Finally, there were 23 pa-

tients with no history of malignan-

cy or chronic  liver disease who

underwent MR imaging for evalua-

tion of presumably benign or inde-

terminate, incidentally diagnosed

focal liver lesion( FLL). In patients

with multiple FLL, the largest

ones of each lesion type were ran-

domly selected for further analysis

by the study coordinator.

 

Thirty four lesions were malig-

nant tumors (20 hepatocellular

carcinoma (HCCs), 5 cholangiocar-

cinomas & 9 metastases). Benign

liver lesions were twenty six (8

cysts, 8 hemangiomas, 5 adeno-

mas and 5 focal nodular hyperple-

sia (FNH).

The standard of reference for

characterizing FLL was evaluated

by two radiologists (GE & MA),

with experience in MR imaging of

20 and 10 years respectively. Ma-

lignant nature of lesions was con-

firmed by pathologic findings fol-

lowing biopsy or surgery for 13

HCCs, 5 cholangiocarcinomas and

5 metastases. The diagnosis of the

remaining 7 HCCs lesions was

confirmed by using the estab-

lished imaging criteria and follow

up after chemoembolization.  The

remaining 4 metastatic lesions

were confirmed on the basis of

new occurrence of a lesion com-

pared to a prior MR study, follow

up of lesion size after the start of

chemotherapy in patients with

known extra-hepatic primary ma-

lignancies. Three FNHs and two

adenomas were confirmed patho-

logically. The remaining benign le-

sions were diagnosed by using es-

tablished imaging criteria[13,14,15]

in conjunction with stable appear-

ance and size at follow-up imaging

in equivocal cases with a mini-

mum follow-up interval of six

months ( range: 6-12 months). 

2. MR imaging & image analy-2. MR imaging & image analy-

sis:sis:

Magnetic resonance imaging

examinations were performed on

1.5 tesla (T) system (Philips,

Achieva) with a sixteen-channel

body coil. 

Before DWI, breath-hold T1-

weighted image, fat-saturated fast

spin echo T2 weighted image, dual

echo fast spoiled gradient-echo

(FSPGR) and single shot fast spin

echo (SSFSE) T2 weighted images



111

Benha M. J.

Vol. 30  No 3  Sept. 2013

were obtained in axial and coronal

images. Diffusion weighted images

were obtained before contrast ad-

ministration with b values of 0,

500, and 1000 s/mm2. Breath-

hold, dynamic 3D T1 weighted se-

quence was performed after DWIs

(bolus injection of 20 ml gadopen-

tetate dimeglumine 1.5 ml/s). All

DWIs were obtained in transverse

plane using single-shot echo-

planar spin echo sequences. Imag-

ing parameters for DWIs were:

Repetition time (TR): 1100 ms; TE:

67–91 ms; FOV: 35 Centimeter

(cm) x 35 cm (change according to

body size); number of excitation:

1; matrix size: 128 x 128; section

thickness: 5 mm; intersection gap:

none. DW sequences required a

total of 96 s to scan on MR. Array

spatial sensitivity encoding tech-

nique (ASSET) was used as paral-

lel imaging technique.

Imaging findings were evaluat-

ed carefully, then, ADC values of

different masses detected on con-

ventional MRI sequences and DWI

were measured through gray-scale

ADC maps from each lesion at b

500, and b 1000 s/mm2 gradient

values by using 3 circumferential

region of interests (ROIs) and the

average ADC values were record-

ed. ADCs were measured over the

largest mass detected in patients

with multiple liver lesions. Necrot-

ic portions of solid lesions detect-

ed on contrast enhanced MRI were

excluded. 

Mean ADC values of benign le-

sion group (FNH and other benign

liver masses) and  malignant le-

sion group (HCC, cholangiocarcin-

oma and metastasis) at 2 different

diffusion gradients were com-

pared. Similarly, mean ADC val-

ues of each benign and malignant

lesion at 2 different gradients were

also recorded and compared in or-

der to determine whether it would

be possible to define the charac-

teristic or type of individual be-

nign and malignant lesion.

To validate our system ADC

values of water was measured on

phantoms one week before the

ADC measurements. The ADC val-

ue for water was 2.21 x10-3 mm2/

s, in agreement with other studies

in the literature[16].

Statistical Analysis 
Statistical analysis was carried

out via Statistical package for so-
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cial Science (SPSS) version 17 pro-

gram on windows XP. Qualitative

data were represented in the form

of number and frequency, while

quantitative data were represented

in the form of mean ± standard

deviation (mean±SD). Kolmogrov-

smirnov test was used to test nor-

mality of quantitative data. Stu-

dent’s t test, Mann-Whitney U and

Kruskal-Wallis Test were used to

compare groups. Receiver operat-

ing characteristic (ROC) curve was

computed to determine the cutoff

value for the malignancy. All tests

were considered significant if P

value equals or less than 0.05.

 Results
Mean size of all 60 focal hepatic

lesions was 2.83±1.05 cm. Twenty

six of the 60 lesions were benign

and 34 were malignant. Benign le-

sions had a mean size of

2.96±0.77 cm (ranges 2–5 cm)

whereas mean size of malignant

lesions was 2.77±1.17 cm (ranges

1-6 cm) (table 1). 

Mean ADC values of 26 benign

lesions at b 500 and b 1000 gra-

dients were   2.09±0.50x10-3,

1.55±0.43x10-3-3 mm2/s, respec-

tively. Mean ADC values of malig-

nant lesions at b 500 and b 1000

gradients were 1.20±0.18 x 10-3

and 0.85±0.18 x 10-3 mm2/s, re-

spectively. Mean ADC values of

benign lesions were higher than

malignant lesions and these differ-

ences were statistically significant

for the 2 diffusion gradients (P<

0.0001 & P<0.0001, respectively)

(table 1).

Mean ADC values of all lesions

at b 500 and b 1000 gradients

and differentiation between sub-

types of benign and malignant le-

sions are summarized in table 2.

An ADC cut-off value of 1.0x

10-3 mm2/s at b 1000 diffusion

gradient resulted in 90.3 % sensi-

tivity, 78.6 % specificity and

86.7% accuracy for differentiation

of benign and malignant focal he-

patic lesion groups . The best re-

sult was obtained with the use of

ADC cut off value of 1.5x10-3

mm2/sec at b 500 and ADC cut

off value of 1.0x10-3 mm2/sec at

b 1000, with 90.3% sensitivity,

92.86% specificity, and 91.1% ac-

curacy. The results of ROC curve

analyses, ADC cut off values for

the differentiation between benign

and malignant lesions at both
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b500 and b1000 diffusion gra-

dients are shown in table 3 and 4.

Seventeen of the 26 benign le-

sions show low SI and 9 benign le-

sions show intermediate SI on

DWI. While 26 of the 34 malignant

lesions show high SI and 8 malig-

nant lesions show intermediate SI

on DWI. 

Cysts and hemangiomas

showed the highest mean ADC

values at b 500 and b 1000 gra-

dients in benign lesion group (fig-

ure 1). Hepatocellular carcinomas

showed highest mean ADC values

at b 500 and b1000  in malignant

lesion group (figure 2).

Comparison of ADC values re-

vealed that mean ADC value of all

benign hepatic focal lesions were

significantly higher than all malig-

nant focal lesions at b 500 and b

1000 gradients (P<0.0001) (figure

3 and 4).

Differentiation of benign and

malignant subtype lesions from

each other in their groups show

some promising results. There

was statistically significant differ-

ence between: the mean ADC val-

ues of cysts and adenoma at both

b 500 and b1000 (P value = 0.002,

< 0.001), the mean ADC values of

cysts and FNH at b 500 (P value

=0.001). However, there was no

significant difference between

mean ADC values of other benign

focal lesions from each others. 

At b 500 gradient, HCCs had

significant high ADC value than

metastases and  cholangiocarcino-

ma (P value = 0.034, 0.014 respec-

tively)  with difficult differentiation

between metastases and cholan-

giocarcinoma. At b 1000 gradient,

there was no significant difference

between HCCs, metastases and

cholangiocarcinomas.

There was statistically signifi-

cant difference between ADC val-

ues of solid benign (adenoma ,

FNH) and solid malignant subtype

lesions, as there was significant

difference between:  mean ADC

values of FNH and HCC at both

b500 and b1000 (P value =

<0.001, <0.001) (figure 5 and 6),

mean ADC values of FNH and me-

tastases at both b500 and b1000

(P value = <0.001, 0.004 ), mean

ADC values of FNH and cholangio-

carcinoma at both b500 and
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b1000 (P value = 0.005 , 0.015) re-

spectively. Also, significant differ-

ence found between: mean ADC

values of  adenoma and HCC at

both b500 and b1000 (P value =

<0.001, 0.008), mean ADC values

of adenoma and metastases at both

b500 and b1000 (P value = <0.001,

0.014),  mean ADC values of aden-

oma and cholangiocarcinoma at

both b500 and b1000 (P value =

<0.001, 0.023) respectively.
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Fig.  (1):Fig. (1): Diffusion weighted MR images of female patient, aged 35 years with
small focal hemangioma, DWI at b0 (A), b500 (B), b 1000 (C). ADC map
at b1000 (D) shows relative high SI with high mean ADC value = 1.7 x
10-3  mm2/s.

Fig.  (2):Fig. (2): Diffusion weighted MR images of 60 years old male patient with HCC ,
DWI at b0 (A) , DWI at b500 (B), DWI at b 1000 (C) and ADC map (D)
show restricted diffusion with mean ADC value at b1000 = 0.85 x 10-3

mm2/s.



118

Mahmoud Abd El-Latif El-Shewail, et al....

Fig. (3):Fig. (3): Diffusion weighted MR images of 42 years old male patient with heman-
gioma, DWI at b0 (A), DWI at b500 (B), DWI at b 1000 (C) and ADC
map (D) shows mixed high SI with high mean ADC value at b1000 = 2 x
10-3  mm2/s.

Fig.  (4):Fig. (4): Diffusion weighted MR images of 55 years old male patient with small
HCC, DWI at b0 (A), DWI at b500 (B), DWI at b 1000 (C) and ADC map
(D) shows isointense SI with restricted diffusion with mean ADC value
at b1000 = 0.9  x 10-3  mm2/s.
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Fig. (5):Fig. (5): Diffusion weighted MR images of 40 years old female patient with FNH,
DWI at b0  (A), DWI at b500 (B), DWI at b1000 (C). ROI is located pe-
ripherally in the lesion since central part represents vascular scar tis-
sue. Mean ADC value at b1000 (D) = 1.3 x 10-3  mm2/s. Though lesion
is hyperintense at DWMRI, it shows high ADC value. 

Fig.  (6):Fig. (6): Diffusion weighted MR images of 57 years old male patient with HCC,
DWI at b0 (A), DWI at b500 (B), DWI at b 1000 (C). The lesion shows
low SI on ADC map (D) with restricted diffusion and mean ADC value
at b1000 = 0.8  x 10-3  mm2/s.
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Discussion
Reliable detection and charac-

terization of focal liver lesions is

critical for optimal patient man-

agement. Magnetic resonance im-

aging (MRI) has an established

role in focal liver lesion detection

and characterization and tradi-

tionally includes a combination of

unenhanced T1 and T2-weighted

sequences, in and out-of-phase

T1-weighted sequences, and en-

hanced T1-weighted  sequences

after gadolinium administration or

other liver-specific contrast

agents. There is a good evidence

that diffusion-weighted (DW) MRI

has the potential to improve he-

patic lesion detection rates and

contribute to the differentiation of

benign from malignant hepatic le-

sions[12]. 

 

Appearance of focal hepatic le-

sions on DWI especially at high b

values was reported to be diagnos-

tic in several studies due to re-

stricted diffusion and increased

signal intensity on DW images [8]

and[17]. However this measure-

ment was a qualitative assess-

ment and represented a subjective

interpretation. On the contrary,

ADC value is a quantitative pa-

rameter of water diffusion. There

are several studies in the litera-

ture emphasizing diagnostic utility

of ADC measurement in the diffe-

rentiation of benign and malig-

nant focal hepatic lesions. Accord-

ing to these studies malignant

lesions had lower ADC values

compared to benign lesions which

was attributed to high cellularity

of malignant masses[7]. 

Chandarana and Taouli, 2010
[18], said that , there is no consen-

sus in the scientific community

about which b-values are optimal

for liver imaging and when per-

forming DW-MRI in the liver, it is

advantageous to perform imaging

with at least 3 b-values including

both lower and higher b-values

(e.g. using b = 0, b ≤ 100, and b ≥

500 s/mm2). Goshima et al. 2008,
[19] recommended DW-EPIs with

low and high b values as supple-

mentary sequences in the detec-

tion and characterization of be-

nign and malignant hepatic

lesions. In our study, DWI was

done with 3 diffusion gradients at

b0, b500 and b1000. 

Most of the studies[1,20,10], in-

dicated that a region of interest
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(ROI) should be placed within the

confines of the lesion in image

analysis and put away from prom-

inent vascular structures to avoid

motion artifact. However, some

authors[1,20]  placed ROI that cov-

ered entire lesions without separ-

ating component with various sig-

nal intensities for analysis of

heterogeneous lesions, whereas

Gourtsoyianni et al, 2008[10] put

the ROI in both sites in a lesion

with different signal behavior in

the periphery and center. In the

current study, ROI was placed

within the confines of the lesion

and put away from vascular and

necrotic portions of the lesion. 

Kandpal et al, 2009[21] found

that respiratory-triggered DWI was

superior to breath-hold DWI for

hepatic imaging because it pro-

vides higher SNR. In our study,

DWI was done with respiratory

triggered technique.  

Most of the studies included

hemangiomas and cysts in the be-

nign lesion group[7,22,23]. Thus it

was concluded that hypercellular

benign lesions like FNH should

also be studied in order to dis-

criminate benign and malignant

hepatic lesions more reliably[10].

While in the study of[11], solid

(high cellular) benign liver lesions

were included with exclusion of

cystic benign lesions. In our

study, cystic benign lesions as he-

mangiomas and cysts and solid

benign lesions as FNH and adeno-

ma were included in the benign le-

sion group.

 Our results revealed that ADC

measurements at b 500 and b

1000 diffusion gradients were use-

ful in differential diagnosis of be-

nign and malignant lesions and

adding ADC cut off values at b

500 and b 1000 diffusion gra-

dients increase sensitivity and

specificity for differentiation.

In the present study, compari-

son of ADC values for individual

benign and malignant lesions

showed that there were statistical-

ly significant differences between

lesions at different gradients.

Mean ADC values at b 500 and

b1000 of different benign lesions

were as follow: FNH (1.86 and

1.46 x 10-3 mm2/s), adenoma

(1.86 and 1.23 x 10-3 mm2/s), he-

mangioma (2.30 x 10-3 mm2 and

1.75 x 10-3 mm2/s) and cysts
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(2.60 x 10-3 mm2/s and 1.85 x

10-3 mm2/s). While, mean ADC

values at b 500 and b1000 of dif-

ferent malignant lesions were:

HCC (1.26 and 0.89 x 10-3 mm2),

metastases (1.11 and 0.80 x 10-3

mm2) and cholangiocarcinoma

(1.05 and 0.75 x 10-3 mm2).  

In the study of Onur et al, 2012
[11], FNH was easily differentiated

from malignant lesions except

HCC at b 100 gradient. Other be-

nign solid liver lesions also could

be differentiated from metastases

and cholangiocarcinomas at all

gradients. They concluded that

solid benign liver lesions  did not

show significant difference from

HCCs at all gradients. Also,[8,9]

said that The ADC values of these

solid benign lesions were similar

to ADC values of malignant le-

sions.  Yet, in our study, FNH and

other benign lesions could be dif-

ferentiated from malignant lesions

including HCC at both b500 and

b1000 diffusion gradients. 

Taouli et al, 2003[7], concluded

that some overlap is present be-

tween metastatic lesions and

FNHs, however, in our study, met-

astatic lesions had lower ADC val-

ues than FNH at both b500 and

b1000 diffusion gradients. This

matches with the results of Onur

et al, 2012[11], who observed that

ADC measurements were success-

ful in differentiating these lesions .

This may be due to exclusion of

necrotic components of metasta-

ses at ADC measurement which

may increased the ADC values of

metastases.

In the current study, the diffe-

rentiation between different sub-

types of malignant lesions with

mean ADC values showed some

difficulty at both gradients. At b

500 gradient, HCCs had signifi-

cant high ADC value than metas-

tases and cholangiocarcinoma

with difficult differentiation be-

tween metastases and cholangio-

carcinoma. At b 1000 gradient,

significant difference was only

found between HCCs and cholan-

giocarcinomas. This is similar to

the results of Gourtsoyianni et al,

2008, Kilickesmez et al, 2009
[10,24] and Onur et al, 2012[11],

who concluded that the differenti-

ation of malignant lesions with

mean ADC values was difficult at

all gradients and similarity of ADC

values was found between malig-
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nant hepatic lesions. Onur et al,

2012[11] said that, The reason for

highest mean ADC values meas-

ured in HCCs among all malig-

nant lesions may be due to rela-

tively increased perfusion of HCCs

than hypovascular metastases

and  cholangiocarcinomas and we

agree with that explanation.  

Results of our study showed

that cysts and hemangioms have

high ADC value than adenoma

and FNH, however, (cysts and he-

mangiomas) and also (adenoma

and FNH) couldn't be differentiat-

ed well from each other at both

diffusion gradients, This is similar

to the results of  Onur et al, 2012
[11], as ADC measurements were

not helpful in differential diagno-

sis of different types of solid be-

nign lesions. 

Sandrasegaran et al, 2009 and

Miller et al, 2010[25] and[26] sug-

gested that ADC values of solid

benign lesions (FNH and adeno-

ma) are similar to malignant le-

sions (metastasis and HCC) and

DW imaging is not helpful in dif-

ferentiating solid benign lesions

from solid malignant lesions. How-

ever, in our study, there was sig-

nificant difference between solid

benign ( adenoma, FNH) and  solid

malignant lesions. This is may be

due to diminished perfusion effect

due to high diffusion gradient as

we used b 0, b 500 and b 1000

and previous studies used b 0, b

50 and b 500 as diffusion gra-

dients.  

Different studies reported vari-

able ADC cut-off values for diffe-

rentiation of benign and malig-

nant focal hepatic lesions. Taouli

et al, 2003[7] offered a threshold

value as 1.5 x 10-3 at b 500 gradi-

ent with sensitivity of 84% and

specificity of 89%. Parikh et al,

2008[8] reported an ADC value of

1.6 x 10-3 as a cut off value with

sensitivity of 74.2% and specificity

of 77.3% at b 500 gradient. Onur

et al, 2012[11] concluded a cut-off

value of 1.23 x 10-3 at b 1000

with sensitivity of 83%  and speci-

ficity of 76% for differentiation be-

tween benign and malignant le-

sions.  In our study, using  1.0 x

10-3 mm2/s as an ADC cut-off

value at  b 1000 diffusion gradient

resulted in 90.3% sensitivity,

78.6% specificity and 86.7%

accuracy for differentiation of

benign and malignant focal
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hepatic lesion groups. The best

result was obtained with the use

of ADC cut off value (at b500) of

1.5 x 10-3mm2/sec and ADC cut

off value (at b1000) of 1.0 x 10-

3mm2/sec, with 90.3% sensitivity,

92.86% specificity, and 91.1% ac-

curacy.

To best of our knowledge, only

few studies in the literature meas-

uring ADC values of different sub-

types of either benign or malig-

nant lesions. Our results showed

that HCC had high ADC value

than metastases and cholangio-

carcinima in the malignant group

liver masses.  Cysts and heman-

giomas had high ADC values than

adenoma and FNH in the benign

group liver masses. 

Conclusion
So, adding DWI to routine ab-

dominal MRI and  ADC measure-

ments at least at 2 different gra-

dients is a useful tool in

differential diagnosis of malignant

from benign liver lesions and may

be useful for differentiation of dif-

ferent subtypes of either benign

and malignant lesions, further in-

vestigation in this point is recom-

mended. 

Limitation of the study: Limitation of the study: 

There was small number of cas-

es with FNHs and other benign liv-

er masses and as well as cholan-

giocarcinoma. However these

lesions were not seen as usually

as metastases or HCC and most of

these lesions (FNH, other benign

liver masses and cholangiocarcin-

oma) were rarely compared with

each other via ADC values in the

literature. 
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Abstract
Background: Background: ADHD is the most commonly diagnosed behavioral dis-

order of childhood, and that it occurs in 3 to 5 percent of school-age
children, this means that it affects a great part of the Egyptian popula-
tion. The etiology of ADHD is unknown. Therefore understanding the
etiology and pathogenesis of ADHD is a key and important challenge in
psychiatry.

Method:Method: To investigate the relationship between the dopamine trans-
porter gene (SLC6A3) 3'-UTR VNTR genotypes and Wisconsin Card Sort-
ing Test in children with ADHD versus control, 50 children diagnosed
with ADHD and 50 of control children were sequentially recruited, geno-
typed, and tested using neuropsychological tests .

Results:Results: There were significant differences in Total Category First
Completed (TCFC) and categories completed indices of WCST results be-
tween cases and control. No significant difference in genotype of DAT
3'UTR VNTR genotypes was found between cases and control. The most
common genotype among both ADHD cases and control was 9/10 while
the least genotype was 9/9 among both groups. No significant genetic
correlation and WCST indices in ADHD children.

Conclusion:Conclusion: There is impairment of set shifting domain of executive
function in ADHD children. No significant genetic correlation and WCST
indices in ADHD children.
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Introduction
ADHD, one of the most preva-

lent conditions in child psychiatry,

manifests as an unusually high

and chronic level of inattention

and/or impulsivity/hyperactivity.

ADHD is estimated to occur in

8–12% of children worldwide[1].

According to DSM-IV-TR, the

symptoms are categorized into ei-

ther inattention or hyperactivity-

impulsivity. The symptoms and

impairment of functioning should

be present in 2 or more settings.

The symptoms could be in either

categories, or in both, and so the

following subtypes are identified;

predominantly inattentive type,

predominantly hyperactive-

impulsive type, and combined

type[2].

The etiology of ADHD is un-

known. Therefore understanding

the etiology and pathogenesis of

ADHD is a key and important

challenge in psychiatry. A number

of recent studies, including family,

twin and adoption studies, have

provided various lines of evidences

that genetic factors play a sub-

stantial role in the etiology of

ADHD[3].

 Dopamine transporter gene

(DAT1) regulates dopamine (DA)

transmission by removing DA

from extracellular spaces and re-

cycling it back into DA neurons.

Several lines of evidence imply

that dysregulation in DA trans-

mission, particularly altered DAT1

function, is likely to be involved in

the pathophysiology of ADHD: (1)

Increased striatal DAT1 density

has been found in imaging studies

in both adults and in children with

ADHD. (2) Stimulants are effective

in the treatment of the core

symptoms of ADHD. (3) Complete

disruption of the DAT1 gene in

mice alters DA tone and signaling
[4]. 

The term executive functions

(EF) refer to a wide range of cen-

tral cognitive functions that play a

critical role for all individuals as

they manage multiple tasks of dai-

ly life. One model of EF includes

the following six clusters of cogni-

tive functions that tend to be im-

paired in individuals with ADHD

(activation, focus, effort, emotion,

memory, action)[5]. 

Finding an association between

executive function dysregulation
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and ADHD (with demonstration

that dopamine neurotransmission

is critical for normal executive

functions) would highlight the

plausibility of executive function

as an endophenotype in ADHD.

From a genetic standpoint, the

DAT1 gene is known to be prefe-

rentially expressed in the basal

ganglia and has been reported to

influence caudate volume and as-

pects of executive functioning in

normal subjects. Furthermore and

in keeping with the above, the

dopamine transporter has been

argued to play a critical role in

regulating cortical signal-to-noise

ratio during working memory via a

cortico- striato - thalamo - cortical

pathway[6].

Aim of the Work
1- To assess of degree of im-

pairment in WCST in   ADHD chil-

dren versus control.

2- Genetic correlation of WCST

in ADHD children.

Methodology:Methodology:

Assessment tools: Assessment tools: 

1- Clinical assessment:1- Clinical assessment:

A) Complete thorough physical

and neurological examination.

B) Diagnostic assesement of the

patient: using  Mini  International

Neuropsychiatric  Interview  for

children and adolescent (M.I.N.I

KID)[7]. Arabic version of M.I.N.I

KID was used in study[8].

2-  Psychometric  assessment,2- Psychometric assessment,

for all participants using the fol-

lowing tools:

a) Arabic version of Child be-

havior check list[9,10].

b) Arabic version of Conner’s

global index, parent version
[11,12]. 

c) Arabic version of Wechsler

Intelligence Scale for Children

(WISC)[13,14].

d) Executive function asses-

ment: By using Computerized

Wesconsin card sorting  tests[15]. 

3-Molecular genetics study:3-Molecular genetics study:

- After consent, a blood sample

will be taken from child with

ADHD and will be investigated for

polymorphism of gene (5p region).

- The blood samples were col-

lected regularly in clinical patholo-

gy laboratory in Mansoura faculty

of medicine.

- 3 untranslated region   VNTR

of dopamine transporter gene

(DAT) was chosen.

- Blood samples were undergo-
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ing the following steps:

1- DNA extraction.

2- PCR amplification (PCR).

3- Electrophoresis Gel.

4- Statistical Analysis:4- Statistical Analysis:

(B)- Control gruop:(B)- Control gruop:

This group will include 50 chil-

dren with the following criteria:    

• No Psychiatric manifestations.

• Age and sex matched with the

participants’ sample.

• They will be subjected to the

same scales and tools.

Results
Our results can be demonstrat-

ed in the following tables:

Table (1): showed that there

were no significant differences

among age, sex, education and

residence. The mean age of ADHD

cases was 8.18±1.48 and majority

were males.  In the control group,

the mean age was 8.62±1.68 and

the majority   were males too.

Table (2): There were significant

difference in Total Category First

Completed (TCFC) and categories

completed indices of WCST results

between cases and control.

Table (3): The most common

genotype among both ADHD cases

and control was 9/10 while the

least genotype was 9/9 among

both groups. No significant differ-

ence in genotype of DAT 3'UTR (9/

9,9/10,10/10) was found between

cases and control . 

    

Table (4): No significant genetic

correlation among (9/9,9/10.10/

10) genotypes and  WCST indices

in ADHD children.
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Discussion
To our knowledge, this is the

first study in Arab world to study

the correlation of 3'UTR DAT poly-

morphism and WCST in ADHD

children. 

It is observed in our study that

there is the lack of association of

DAT 3'UTR gene polymorphism

and ADHD. The most common

genotype was (9/10) and the least

genotype was (9/9). This is in

agreement with[16,17,18,19] due to

the relatively small frequency of

the 9/9 genotype in the general

population and to the consequent-

ly small sample sizes generally ac-

quired for this genotype, 10/10

genotype groups are usually com-

pared to a combined group of sub-

jects with the 9/9 and 9/10 geno-

types (as well as other very rare

genotypes)[6].
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The dopamine transporter gene

(DAT1) has been reported to be as-

sociated with attention-deficit hy-

peractivity disorder (ADHD) in a

number of studies[20,21,22,6].

That is finding in our study

may be due to the following rea-

sons. First  of all, small sample

size.  The second one is the poly-

morphism that we studied in this

sample is located in the 3' un-

translated region of the SLC6A3

gene and thus does not change

the structure of the DAT1 protein.

Nonetheless, it has been suggest-

ed that it may affect the level of

expression of the DAT1 gene, re-

sulting in variable dopamine

transporter phenotypes[6]. While

this may be the case, the issue

still remains controversial. Indeed,

it has been reported that DAT

binding availability is significantly

lower for subjects who are homo-

zygous for the SLC6A3 VNTR 10-

repeat allele compared to carriers

of at least one 9-repeat allele

[23]while the opposite association

[24])was reported in another study

and yet no association [25]was

found in a third. The third expla-

nation may be related to the me-

thodological differences. The

Fourth one is ethnicity as this is

first study to be done on Egyptian

population.

In our study, there were a sig-

nificant difference in TCFC and

categories completed indices of

WCST results between ADHD  cas-

es and control. On the other hand

no significant differences in total

errors, preservative errors and

non-preservative error raw score.

Concerning Wisconsin Card

Sorting Test, 17 out of 26 studies

using the WCST found significant

differences between ADHD and

normal controls[26]. Children with

ADHD complete fewer categories

than normal controls[27], and

showed more deficiency in flexibil-

ity and perseverative errors than

high functioning autistic and con-

trol groups[28].

Limitation  of  the  presentLimitation of the present

studystudy

First,First, the sample size might

have limited our ability to detect

more 3'UTR DAT gene polymor-

phism and its correlation to WCST

in ADHD children. Second,  Second, as-

sessment of executive functions

using WCST which represent one
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domain of executive function (set

shifting). Third,Third, the polymorphism

that we studied in this sample is

located in the 3' UTR DAT gene

polymophysism that doesn't

change structure of DAT protein.
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Abstract
Background:Background: Warfarin sodium (coumadin) is an anticoagulant that

acts by inhibiting vitamin-K-dependent coagulation factors but there is
no evidence that warfarin has a role in arterial blood pressure. People
who suffer from high blood pressure and who also take coumadin for
stroke prevention must always keep in mind that high blood pressure
increases the risk of strokes, or strokes caused by bleeding in the brain.

Aim of  the work:Aim of the work: is to clarify the effect of warfarin sodium (couma-
din)  on arterial blood pressure in animals. 

Material  &  Methods:Material & Methods: In our laboratories in Mansoura University
preliminary studies done to detect possible effect on blood pressure of
dog and it was surprising that this anticoagulant has antihypertensive
effect on the blood pressure, this directs our attention to study the pos-
sible site of action of warfarin sodium. Serial experiments were done on
blood pressure of dog using different agonists and antagonists, also on
isolated perfused hind limb of rat, also experiments were done on isolat-
ed perfused rabbit's heart. 

Results:Results: The study demonstrated that warfarin sodium has direct
vascular smooth muscle relaxant effect with no effect on the heart rate
or cardiac contractility.

Conclusion:Conclusion: warfarin sodium in need of further clinical studies to
formulate a related compound with both anticoagulant and antihyper-
tensive effect which is valuble in many diseases in which hypercoagula-
tion and hypertension occur concurrently. 
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Introduction
The oral anticoagulants are de-

rived from coumarin, which is

found in many plants. A promi-

nent member of this class is war-

farin(coumadin). It takes at least

48 to 72 hours for the anticoagu-

lant effect to develop. This antico-

agulants are used to treat patients

with deep-vein thrombosis (DVT),

pulmonary embolism (PE), atrial

fibrillation (AF), and mechanical

prosthetic heart valves(1).

Warfarin sodium was already

established experimentally to have

anticoagulant effect(2). Coumadin

(warfarin sodium) is an anticoagu-

lant that acts by inhibiting vita-

min K-dependent coagulation fac-

tors. Chemically, it is 3-(α-

acetonylbenzyl)-4 hydroxycoumar-

in and is a racemic mixture of the

R- and S-enantiomers. Crystalline

warfarin sodium is an isopropanol

clathrate. Its empirical formula is

C19H15NaO4(3).

Coumadin is a vitamin K antag-

onist indicated for prophylaxis

and treatment of venous thrombo-

sis and its extension, pulmonary

embolism. Prophylaxis and treat-

ment of thromboembolic complica-

tions associated with atrial fibril-

lation and/or cardiac valve re-

placement, reduction in the risk of

death, recurrent myocardial in-

farction, and thromboembolic

events such as stroke or systemic

embolization after myocardial in-

farction. Coumadin has no direct

effect on an established thrombus,

nor does it reverse ischemic tissue

damage. Once a thrombus has oc-

curred, however, the goals of anti-

coagulant treatment are to pre-

vent further extension of the

formed clot and to prevent secon-

dary thromboembolic complica-

tions that may result in serious

and possibly fatal sequelae(4).

As coumadin decreases the

body’s mechanisms which normal-

ly stop bleeding, people who take

coumadin must always keep their

blood pressure in check. In fact, a

study has shown that even small

reductions in systolic blood pres-

sure (as low as 12 points) can de-

crease the risk of bleeding in the

brain by almost 80%(5).

In humans, warfarin crosses

the placenta, and concentrations

in fetal plasma approach the ma-

ternal values(6). 
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Coumarins have shown some

evidence of many biological activi-

ties, although they are approved

for few medical uses as pharma-

ceuticals. The activity reported for

coumarin and coumarins includes

anti-HIV, anti-tumor, anti-

hypertension, anti-arrhythmia, anti-

inflammatory, anti-osteoporosis,

antiseptic, and analgesic (pain re-

lief). It is also used in the treat-

ment of asthma(4). Coumarin has

been used in the treatment of lym-

phedema(4).

Coumarins have acquired in-

creasing significance as coumarin

moiety is biologically and phar-

macologically important it occurs

in several natural products and

especially in some antibiotics(4,8).

3-substituted-4- hydroxyl coumar-

ins are useful anticoagulants of

low toxicity(4,7). Dicoumarol or 3,

3- ethylene-bis (4-hydroxycoumarin)

is an anticoagulant and responsi-

ble for haemorrhagic sweet clover

disease of cattle(9). Several other

bis-compounds are similar to di-

coumarol in its action(10). Ethyl

bis (-4-hydroxy-3 coumarin) ace-

tate is physiologically very active

and has certain advantages over

dicoumarol as it is an anticoagu-

lant of short duration. They are

used instead of dicoumarol for re-

ducing the prothrombin index of

the blood and for its inhibitory ef-

fect on cholinesterase(11). Cyclo-

coumarol is one of the most active

anticoagulant among 106 synthet-

ic compounds tested for their ac-

tivity. In rabbits, dogs and healthy

men cyclocoumarol induced and

intense hypoprothrombinemia in

minimal doses(12). Same coumar-

in derivatives show antihyperten-

sive effect(4). 

Many diseases have been found

to be associated with hypertension

and hypercoagulation. Hypercoa-

gulable state was found in pa-

tients with diabetes mellitus, preg-

nancy, induced hypertension and

glomerular disease especially in

those with uremia and nephritic

syndrome(13). Also erythrocyte

flexibility was impaired in diabetic

patients and was not influenced

by the duration of diabetes, its

type and treatment(7). Risk factors

as hypertension, arteriosclerosis

and smoking have an aggravating

effect.

The coagulation function were

studied in patients with myocar-
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dial infarction in relation to the

presence of essential hypertension,

hypercoagulation was founded to be

more pronounced in cases of asso-

ciated essential hypertension(14).

Also there is simultaneous ten-

dency to the decrease of blood

pressure  and  the  inhibition  of

the aggregation capacity of plate-

lets (15).

Aim of the Work
The present work is an experi-

mental trial to obtain an effective

drug for treatment of both hyper-

tension and hypecoagulability as

these disease are commonly present

concurrently in the same patient

and to detect its site of action as

antihypertensive if possible.

Material and Methods
i) Chemicals used:i) Chemicals used:

1- Warfarin sodium (Vial con-

taining 5 mg lyophilized powder).

Crystalline warfarin sodium oc-

curs as a white, odorless,

crystalline powder that is

discolored by light.It is very

soluble in water, freely soluble in

alcohol, and very slightly soluble

in chloroform and ether (Initial

U.S. Approval: 1954).

2- Atropine powder obtained

from Macfarian Smith Lt Edin-

burg.

3- Adrenaline powder obtained

from G.H.Boehringer Sohn Com-

pany (Germany).

4- Norepinephrine powder ob-

tained from Sigma Company.

5- Phenylephrine powder ob-

tained from Sigma Company.

6- Acetylcholine was obtained

from Sigma Company.

ii)  Animals  used  and  meth-ii) Animals used and meth-

ods:ods:

20 Mongerl dogs of both sex,

weighing 15-20 kg, were used

throughout this study they are

prepared for recording blood pres-

sure and assessment of drug ef-

fects on it according to method of

Ghosh(16).

30 albino rats of either sex

weighing 200-250 gm were used,

they were prepared for assessment

of the effect of the drug of the per-

fused hind limb of rat according to

the method of Burn(1).

10 rabbits of either sex weigh-

ing 2 kg were used and prepared

for recording the effect of the drug

on the isolated rabbit's the heart
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according to the method of Lan-

gendorff(17).

iii)  The  following  experimentsiii) The following experiments

were done:were done:

I.  Effect  of  warfarin  sodiumI. Effect of warfarin sodium

on blood pressure of dogs:on blood pressure of dogs:

1. Repeated doses of  warfarin

sodium were administered IV (eve-

ry dose was dissolved in 100 ul

distilled water starting from 5 ug/

kg to 320 ug/kg according to the

dose response cure to choose the

effective dose.

2. Warfarin sodium was inject-

ed IV in a dose of 50 ug/kg and

the same dose was repeated after

5 minutes followed by acetyl cho-

line (1 ug/kg) then atropine (0.2

mg/kg) followed by acetyl choline

(1 ug/kg) then warfarin sodium

(50 ug/kg).

3. Warfarin sodium was admin-

istered IV in a dose of 50 ug/kg

followed by phenylephrine (1ug/

kg) then  warfarin sodium (50 ug/

kg) followed by phenylephrine

(1ug/kg). The same steps were

done with adrenaline (1ug/k).

4. Induction of hypertension

was carried out according to the

method of EL-Tahir et al.,(3) using

norepinephrine (NE) infusion in

anaesthized dog over a period of

60 minutes in a dose of 4 ug/

minute. After initial elevation of

blood pressure (1 minute) NE

infusion then stopped and

warfarin sodium (50 ug/kg) IV,

then readministration of NE is

continued(3).

II.  Effect  of  warfarin  sodiumII. Effect of warfarin sodium

on  perfused  hind  limb  of  rats:on perfused hind limb of rats:

30 albino rats of either sex

weighing 200-250 gm were used,

they were prepared for assessment

of   the   effect   of   the   drug   of

the perfused hind limb of rat

according to the method of Burn
(1). Drugs were injected through

rubber part just proximal to the

canula. Control group composed

of  six  rats  were  given  1  cc

distilled water. The perfusate was

counted for five minutes. Warfarin

sodium was administered in

different doses ranging from

50-400 ug/kg, each dose was

administered in a separate

preparation and the perfusate was

collected every five minutes. The

maximum effect was obtained

after 1 hour and the mean was

determined. 
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III.  Effect  of  warfarin  sodiumIII. Effect of warfarin sodium

on  isolated  perfused  rabbit'son isolated perfused rabbit's

heart:heart: Isolated rabbit's heart was

prepared according to the method

of Langendorff(17). Warfarin sodi-

um was administered in different

doses ranging from 10 ug to 320

ug and every dose was dissolved

in 100 ul acetone.

The  statisticsThe statistics were calculated

by T-test(18) comparing the mean

obtained by different dose of war-

farin sodium compared to the mean

of control saline treated group.

Results
1.  Effect  of  warfarin  sodium1. Effect of warfarin sodium

on blood pressure of dog (figureson blood pressure of dog (figures

1  &  2):1 & 2): Warfarin sodium has hy-

potensive action on blood pres-

sure of dog.

2.  Effect  of  atropine  on  the2. Effect of atropine on the

hypotensive  action  of  warfarinhypotensive action of warfarin

sodium (Figure 3): sodium (Figure 3): Warfarin sodi-

um is administered IV , in a dose

of 50 ug/kg in the dog and the

same dose was repeated after 5

minutes, it produced a hypoten-

sive effect. Acetyl choline in a dose

of 1 ug/kg IV produced hypoten-

sion. Atropine IV, in a dose of 0.2

mg/kg produced hypotension due

to cutaneous vasodilatation. A test

dose of  acetyl choline 1 ug/kg

produced no hypotensive effect de-

noting full atropinization and

blockade of muscarinic receptors.

The same dose of warfarin sodi-

um produced the same control hy-

potensive effect after blockade of

muscarinic receptors denoting

that this compound is not a mus-

carinic receptor agonist.

3.  Effect  of  warfarin  sodium3. Effect of warfarin sodium

on  the  hypertensive  effect  ofon the hypertensive effect of

adrenaline  (figure  4):adrenaline (figure 4): Warfarin

sodium given IV to the dog in a

dose of 50 ug/kg produced hypo-

tension. Phenylephrine in a dose

of 1 ug/kg given IV, produced hy-

pertension indicating intact alpha

receptors in the dog. Warfarin so-

dium given IV to the dog in a dose

of 50 ug/kg given after phenyleph-

rine produced hypotension. Phen-

ylephrine in a dose of 1 ug/kg giv-

en IV, after warfarin sodium

produced the same hypertensive

effect denoting that warfarin sodi-

um has no alpha blocking effect.

Adrenaline in a dose of 1 ug/kg

after warfarin sodium injection

produced hypertensive effect due

to alpha and beta agonist effects.
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Warfarin sodium given IV to the

dog in a dose of 50 ug/kg after

adrenaline produced hypotension.

Adrenaline in a dose of 1 ug/kg

after warfarin sodium injection

produced the same hypertensive

effect in step before denoting that

warfarin sodium is neither alpha

nor beta blocker.

4.  Effect  of  warfarin  sodium4. Effect of warfarin sodium

on  sustained  hypertension  in-on sustained hypertension in-

duced  by  nor-adrenaline  infu-duced by nor-adrenaline infu-

sion  (figure  5):sion (figure 5): Warfarin sodium

produced antihypertensive effect

on sustained hypertension in-

duced by noradrenaline. 

5.  Effect  of  warfarin  sodium5. Effect of warfarin sodium

on  perfused  hind  limb  of  ratson perfused hind limb of rats

(table  1):  (table 1): Warfarin sodium pro-

duced a significant increase in the

rate of perfusion of hind limb of

rats.

6.  Effect  of  warfarin  sodium6. Effect of warfarin sodium

on  isolated  perfused  rabbit'son isolated perfused rabbit's

heart(figure  6):  heart(figure 6): Warfarin sodium

in different doses used has no ef-

fect on isolated rabbit's heart.

Fig. (1):Fig. (1): Effect of different doses of warfarin sodium on blood pressure in dog.

↑ ↑ ↑ ↑ ↑ ↑
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Fig.  (2):  Fig. (2): Dose response curve of warfarin sodium showing effect on blood pres-
sure in dog.

Fig. (3):Fig. (3): Effect of of warfarin sodium on blood pressure in dog after atropine and
acetyl choline.

Fig. (4):Fig. (4): Effect of phenylephrine & adrenaline on hypotensive effect of of warfarin
sodium.

Fig. (5):Fig. (5): Effect of of warfarin sodium on nor-adrenaline induced hypertension.

↑↑↑↑

↑ ↑ ↑ ↑ ↑ ↑

↑↑↑↑↑↑↑

↑↑↑↑↑↑↑
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Discussion
Coumadin, also known as war-

farin, is a medication originally ex-

tracted from coumarin, a chemical

found in some plants. It suppress-

es the body's ability to form blood

clots, by blocking the function of

vitamin K.(3).

Warfarin sodium was demon-

strated to have anticoagulant ef-

fect already(4), and in our labora-

tories in Mansoura University,

Faculty of Medicine an initial

study on experimental animals

was done (bood pressure of dog)

and this initial experiments were

promising and demonstrated that

warfarin sodium has lowering ef-

fect on blood pressure of dog. This

is in agreement with the results

obtained by Ivanov et al.(6), they

stated that some coumarine deriv-

atives show antihypertensive ef-

fect. This preliminary studies

forced us to do further experi-

ments to demonstrate the site of

action of warfarin sodium in a at-

tempt to formulate it in corpora-

tion of drug companies to provide

a new drug which is valuable in

both hypertension and hypercoa-

gulability as hypertension and hy-

percoagulation occurs concurrent-

ly in myocardial infarction, angina

due to hypertension, glomrular

disease especially in those with

uremia and nephritic syndrome

and in pregnant eclamptic pa-

tients also those females under

contraceptive pills who are predis-

posed to hypertension and hyper-

coagulation(2,12). Thus warfarin

sodium will solve many problems

need the use of a hypotensive

compound which has anticoagu-

lant effect. From these experi-

ments, it was found that this com-

pound has antihypertensive effect

due to direct vascular smooth

Fig. (6):Fig. (6): Effect of different doses of warfarin sodium on isolated rabbit's heart. 

↑ ↑ ↑ ↑ ↑
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muscle relaxant effect as demon-

strated from its effect on blood

pressure of dog (it has no musca-

rinic agonist effect and neither al-

pha adrenergic nor beta receptor

blocking effect), and isolated per-

fused hind limb of rat (it produced

significant increase in the perfu-

sion of hind limb of rat). At the

same time this compound ws

found to have an effective antihy-

pertensive effect on sustained hy-

pertension induced by noradrena-

line infusion which arise the

beneficial use of it in essential hy-

pertension and hypertensive emer-

gencies. Also the absence of inhib-

itory effect on the heart is

advantageous as it will provide us

with antihypertensive compound

without deleterious effect on the

heart. Our finding not run with

García-Beltrán at al.(19,20) who

pooved that there is interaction

between warfarin sodium  and

beta blockers ( propranolol) and

calcium channel blocker ( verapa-

mil) through CYP450 interactions

putting in mind that this interac-

tion prevent action of warfarin not

antihypertensive effect. Lastly

warfarin sodium is in need to fur-

ther special clinical assessment

trials.
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IntroductionIntroduction
Typhoid fever is widely recog-

nized as a major public health

problem in developing countries.

It is a severe systemic infection

caused by Salmonella typhi. The

disease is endemic in the Indian

sub-continent, South- East Asia,

Africa, the Middle-East, South and

Central America, where provision

of pure water supplies and sewage

control are inadequate (Gillespie

BIOLOGICAL AND SEROLOGICAL STUDIES INBIOLOGICAL AND SEROLOGICAL STUDIES IN
SCHOOL CHILDREN TO EVALUATE WIDALSCHOOL CHILDREN TO EVALUATE WIDAL
TEST AS A SINGLE DIAGNOSTIC ONE INTEST AS A SINGLE DIAGNOSTIC ONE IN

TYPHOID FEVERTYPHOID FEVER
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AbstractAbstract
Background:Background: The value of the Widal test for the diagnosis of typhoid

fever has been debated for as many years as it has been available. TheThe
aimaim of this study was to to spot light on the typhoid fever problems as
endemic disease and to detect the base line of Widal test in school chil-
dren in Banha region. Materials  and  Methods:Materials and Methods: This study was con-
ducted on children in Benha region during the period from January
2013 to October 2013. The children were 250 Healthy child & 50 child
with typhoid symptoms with and without positive blood culture & 50
child with fever (non typhoidal). Results: Results: In our study 23.7% gave posi-
tive widal test, but 0% gave positive blood culture because of their anti-
biotics intake& we found that the control group gave (13.2%) positive
widal test with titre (1/80) typhoidal group, (100%) gave positive widal
test with titre ranges from (1/80: 1/320).

Keywords:Keywords: Typhoid fever, Widal test, Agglutination test, Serologic
tests.
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S. et al., (2003). It is less common

under 3 years of age. Every sys-

tem of our body bears the on-

slaught of typhoid fever. Typhoid

fever is atypical in nature in pre-

school children (Dr. K Jagdish Ku-

mar et al., (2010). Early symptoms

include fever, general ill-feeling,

and abdominal pain. A high (typi-

cally over 39.44 degrees) fever and

severe diarrhea occur as the dis-

ease gets worse. Some people with

typhoid fever develop a rash called

"rose spots," which are small red

spots on the abdomen and chest.

Other symptoms that occur include

Abdominal tenderness, Agitation,

Bloody stools, Chills, Confusion,

Difficulty paying attention (attention

deficit), Delirium, Fluctuating mood,

Hallucinations, Nosebleeds, Severe

fatigue, Slow, sluggish, lethargic

feeling, Weakness (Giannella Ra.

Et al., (2010). The infection is

transmitted by ingestion of food or

water contaminated with faeces.

Epidemiological data suggest that

water borne transmission of S.Typhi

usually involves small inocula,

whereas food borne transmission

is associated with large inocula

(Ivanoff B, et al., 1960). The defini-

tive diagnosis of typhoid fever de-

pends on the isolation of S. Typhi

from blood, bone marrow or a spe-

cific anatomical lesion. (Gasem

MH, et al., 1995; Hoffman SL, et

al., 1986; Soewandojo E, et al.,

1998; Wain J, et al., 1998). The

incubation period for Salmonella

gastroenteritis in humans is usu-

ally 12 hours to 3 days. Enteric fe-

ver usually appears after 10 to 14

days. (Isaza R, et al., 2000). The

diagnosis of typhoid fever on clini-

cal grounds is difficult, as the pre-

senting symptoms are diverse and

similar to those observed with oth-

er febrile illnesses. The definitive

diagnosis of typhoid fever requires

the isolation of Salmonella typhi

or paratyphi from the patient. Bac-

teria can be isolated from blood in

73 to 97% of cases before antibio-

tic use (Pearson RD, et al., 2000).

However, since patients often re-

ceive antibiotics prior to a medical

diagnosis, bacteria can be isolated

from the blood cultures in only 40

to 60% of the cases (Buke MG, et

al., 1987; Kalayci C, et al., 1987;

Willke ATH, et al., 1988). Table (1)

Laboratory diagnosis of typhoid

(Shirakawa T, et al., 2003).

Treatment of typhoid fever: The

incidence of typhoid fever can be

subsequently reduced by providing
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clean water and proper hygienic

conditions to the population. The

traditional treatment for typhoid

fever was obtained with Chloram-

phenicol, Ampicillin, Trimetho-

prim and Sulphamethoxazole, the

so-called first line antibiotics. Pre-

vention of typhoid feve: The major

routes of transmission of typhoid

fever are through drinking water

or eating food contaminated with

Salmonella typhi. Prevention is

based on ensuring access to safe

water and by promoting safe food

handling practices. Health educa-

tion is paramount to raise public

awareness and induce behaviour

change. (Acharya VI, et al., 1987).

Material and MethodsMaterial and Methods
This study was conducted on

children in Benha region during

the period from January 2013 to

October 2013. The children were:

- 250 Healthy child.

- 50 child with typhoid symp-

toms (high temperature, abdomi-

nal pain and headache) with and

without positive blood culture.

- 50 child with fever (non ty-

phoidal).

* Inclusion criteria:* Inclusion criteria:

1- Age from 5 years to 15 years.

2- School children.

3- The children were 179 males

and 171 female.

* Exclusion criteria:* Exclusion criteria:

1- Patients less than 5 years or

more than 15 years.

2- Children on antibiotics.

All patients were subjected to

the following:

A- Medical history:A- Medical history:

- Use of antibiotics.

- History about old infection.

- History of recurrent or pro-

longed hospitalization.

B-  Clinical  examination  forB- Clinical examination for

looking signs of infection:looking signs of infection:

1-General look: pallor, profuse,

headache, sweating.

2- Signs of respiratory distress

(eg. Cough and feeling upset).

3-Abdominal examination: ab-

dominal pain, diarrhea, hepato-

splenomegaly and spots appear on

the bottom of the chest and abdo-

men in the second weak.

4- High temperature.

C- Investigations:C- Investigations:

1- Widal test.

2- Complete blood count (CBC).

3- Blood culture.



154154

Soheir A. Abd El-Samie, et al....

4- The erythrocyte sedimenta-

tion rate (ESR).

D- Methodology:D- Methodology:

- Blood culture: used automatic

monitoring blood culture system,

Bactec 9050(in cases of blood

samples).

Used BD BACTEC Mycosis- IC/

F culture vials which are selective

media for bacteria; and it is de-

signed for use with BACTEC

brand fluorescent series instru-

ments.

* Widal Test:* Widal Test:

- Used BioMed-Febrile Antigen

Kit.

- INTENDED FOR USE:- INTENDED FOR USE:

Rapid Slide test for the qualita-

tive and semi-quantitative deter-

mination of specific antibodies

were presented in serum against

Salmonellae, Rickettsiae and Bru-

cellae pathogens.

- PRINCIPLE:- PRINCIPLE:

Febrile antigens were suitable

for both the rapid slide and tube

agglutination tests against human

sera for the detection of these ag-

glutinins.

- SPECIMEN COLLECTION:- SPECIMEN COLLECTION:

- Clear fresh serum sample was

required and not exposed to ele-

vated temperature.

- The serum specimen was

stored refrigerated. If testing is to

be prolonged in excess of 24hours,

serum was frozen.

- PROCEDURE:- PROCEDURE:

1. All reagents were brought

and serum samples to room tem-

perature.

2. Pipette was used, added (20

µl) of the patient serum onto 4

cells of the glass slide.

3. Antigen vials were shaked

gently, expelled contents of drop-

per and refilled, then placed one

drop (50 µl) of each antigens sus-

pension to respective cells of the

glass slide.

4. Both were mixed together

with the flat end of the dispensing

pipettes.

5. The slide was rocked gently

for two minute. A rotary shaker

may also be used for rocking.

6. Results were observed at the

end of one minute under high in-

tensity light.

- FEBRILE ANTIGEN Kit is also

suitable for titration purposes.
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1:2, 1:4, 1:8, were prepared as

needed dilutions of the specimen

using physiological saline.

Qualitative procedures were

carried-out on each dilution.

Final end point was determined

by the highest dilution, which was

positive.

Multiply the sensitivity of the

test by the highest dilution with

positive agglutination to calculate

the titer of the sample.

- FEBRILE antigens are specifi-

cally designed for use in detecting

febrile antibodies with increased

sensitivity, specificity and overall

readability. This new FEBRILE an-

tigen series employs a unique sys-

tem of dyes making the entire feb-

rile profile user friendly.

- Statistical analysis:- Statistical analysis:

The collected data were tabu-

lated and analyzed using SPSS

version 16 software (Spss Inc, Chi-

cago, ILL Company). Categorical

data were presented as number

and percentages while quantita-

tive data were expressed as mean

and standard deviation. Chi square

test (X2), student ‘t’ and ANOVA

were used as tests of significance,

when ANOVA is positive, it was

followed by Benferroni test for

multiple comparisons. The accept-

ed level of significance in this

work was stated at 0.05 (P<0.05

was considered significant).
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ResultsResults
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DiscussionDiscussion
The value of the Widal test for

the diagnosis of typhoid fever has

been debated for as many years as

it has been available. The defini-

tive diagnosis of typhoid fever re-

quires the isolation of Salmonella

enterica subspecies enterica sero-

var Typhi from the patient by cul-

tures of blood. Our study was con-

ducted on 350 children from 5 to

15 years in Benha region Qalubia

during the period from January

2013 to October 2013. In our

study 23.7% gave positive widal

test, but 0% gave positive blood

culture because of their antibio-

tics intake. We found that typhoid

fever is more common in male

(51.1%) than female (48.9%)

which shows high resistance fe-

males in addition to the behavior

of male students in exposure to

injury-causing factors compared

to females. In our study, we found

that the control group gave

(13.2%) positive widal test with ti-

tre (1/80) typhoidal group, (100%)

gave positive widal test with titre

ranges from (1/80: 1/320). In the

present study, number of platelets

and white blood cells decrease in

typhoidal cases, while ESR values

increase in typhoidal cases. The

Widal test can be used as a com-

plimentary serological diagnostic

tool as and when it is required.

However, the importance of the

blood culture in the typhoid cases

cannot be ignored, as the antibio-

tic susceptibility testing of the iso-

lated strains is equally important).
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AbstractAbstract
Abstract:Abstract: Acute appendicitis in elderly patients (ie. Patients above

the age of 50 years) is rare but often associated with complications, in-
creased morbidity and mortality.

Objective:Objective: The aim of our study is to review and analyze the diagnos-
tic challenges, treatment and outcome of cases of acute appendicitis in
elderly patients at Al Thowra Teaching hospital, El Beida, Libya between
1st January 2005 to 31st December 2009, over a period of 5 years.

Method:Method: 24 patients of acute appendicitis in elderly patients were re-
viewed in details about their presentation, treatment offered and out-
come. Out of them 66.6% were males and 33.3% females. Majority of
patients were in the age group of 50 to 70 years.

Results:Results: Clinical presentation varied. Specific investigations includ-
ing CBP, US Scan of abdomen, Plain X-Ray of the abdomen, were done
for all cases. CT Scan was done in 2 cases of confused diagnosis. Early
operation was performed in 29.16% cases and in 70.83% cases the sur-
gery was delayed for more than 24 hours.

The complications encountered in our study were Chest, Urinary
tract & wound infection, prolonged ileus, MI. fecal fistula, wound dehis-
cence, septicemia and death.

Conclusion:  Conclusion: Acute appendicitis is less common among elderly peo-
ple. Often elderly patients have associated co-morbid conditions. Com-
plications are comparatively more. Early diagnosis and surgical inter-
vention reduces the morbidity and mortality considerably.

Keywords:Keywords: Appendicitis in elderly, complications, management. 
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IntroductionIntroduction
Acute appendicitis occurs in

7%(1) of cases out of which 90%

cases are seen among children and

young adults, where as 10% cases

seen in elderly patients(2,26). The

presentation in elderly may be

atypical or confused, hence surgi-

cal treatment is often delayed(3,4).

Hence, complications of appendi-

citis specially perforation is more

commonly observed; which may

be due to delayed intervention, co-

morbid conditions, immunosup-

pression and poor defense mecha-

nism(3). Early diagnosis and

prompt surgical management can

reduce complications, morbidity

and mortality rate(5,6,7,8).

The aim of this study was to re-

view the diagnostic, therapeutic

management and outcome of acute

appendicitis in elderly patients.

Material and MethodsMaterial and Methods
We have reviewed medical

records of patients over 50 years

age, who underwent appendecto-

my at El Thowra Teaching Hospi-

tal during 5 years period from 1st

January 2004 to 31st December

2009. Total 24 cases were collect-

ed and analyzed retrospectively in-

cluding demographic data, symp-

toms & signs, onset and duration

of presentation, investigations,

timing of surgery, surgical ap-

proach, hospital stay, morbidity

and mortality.

ResultsResults
Out of 1160 appendectomies

performed during the period 1st

January 2005 to 31st December

2009; 24 cases were above the age

of 50 years, which constitutes

2.07%. The mean age was 58.87

years of which 50% cases in 6th

decade, 41.6%. In 7th decade,

8.3% in 8th decade. Male Female

ratio was 2:1. (Table 1).

Clinical presentation was typi-

cal abdominal pain with shift to

Rt.I.F. in 14(58.33%), atypical

presentation in 41.66%, anorexia

in 54.1%, nausea & vomiting in

50%, constipation in 25%, fever

with chills & rigor in 33.33% of

cases. Tenderness was elicited in

87.5%, rebound tenderness &

guarding in 41.66, features of gen-

eralized peritonitis in 16.6%, mass



163

Benha M. J.

Vol. 30  No 3  Sept. 2013

Rt.IF in 20.8% of cases. 

The interval between the onset

of symptoms and hospitalization

varied from few hours to one

week; where as 45.8% cases were

admitted within 24 hours.

On investigation, leukocytosis

(>11,000 cumm) was found in 50%

cases. Chest X-Ray was done in all

cases. Abdominal X-Ray was done

in 41.66% cases. US Scan of ab-

domen was done in 66.6% cases

but was informative only in 50% of

them. CT Scan of abdomen was done

in 8.3% cases, and the diagnosis

was 100% accurate. (Table 2).

54.1% cases had associated co-

morbid conditions like Diabetes

mellitus in 29.1%, Hypertension

in 16.6% and Cardiac disease in

12.5% of cases. Only 7(29.16%)

cases were operated early. In rest,

the surgery was delayed due to

difficulty in diagnosis.

The morbidity rate was 37.5%.

The complications encountered

were appendicular mass and/or

abscess in 33.33%, perforation in

29.16%, localized peritonitis in

nearly 33.33%, generalized perito-

nitis in nearly 30% of cases. Nor-

mal appendix with mass in termi-

nal ileum (Crohn's disease) was

found in 1 case (4.16%); which

was also operated.

Post operative complications

encountered were wound infection

in 4(16.6%), chest infection in 4

(1606%), urinary tract infection in

2(8.3%), prolonged paralytic ileus

in  5(20.8%), MI in 1(4.16%), fecal

fistula in 1(4.16%), wound dehis-

cence in 1(4.16%).

Hospital stay varied from 5-15

days. 37.5% of cases over stayed,

more than one week. One patient

(4.1%) died following septicemia,

which got worsened due to asso-

ciated co-morbid conditions.  
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DiscussionDiscussion
Acute appendicitis is the most

common acute abdominal condi-

tion encountered(7). The incidence

of acute appendicitis is less com-

mon in elderly age group. Various

factors like atypical & varied pres-

entation, low immunity, poor de-

fense mechanism, associated co-

morbid conditions like diabetes,

hypertension, malnutrition, de-

mentia, more prone for malignant

diseases; are responsible for de-

layed diagnosis, increased rate of

complications, morbidity and mor-

tality.

Abdominal pain is the most
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common symptom of appendicitis
(9). Classical history of shifting of

pain from umbilical region to Rt.IF

was seen in 50% of cases(7) and

20% of elderly patients presented

with anorexia, fever, right lower

quadrant pain and leukocytosis(8).

Abdominal tenderness is less lo-

calized in case of elderly patients
(3). Elderly patients with acute ap-

pendicitis with peritonitis may not

have classical findings of  rebound

tenderness and rigidity(5). In eld-

erly patients, the picture may be

confusing and may not have typi-

cal signs, symptoms and leukocy-

tosis in nearly 50% of cases(8).

Leukocytosis is also seen in 70%

of other abdominal conditions(10),

but serial repetition of leucocyte

count may help and increase

specificity. But there may be a ini-

tial fall of in leucocyte count in

case of perforation(11). Chest X-

Ray and abdominal X-Ray may

help to exclude other emergency

conditions. US Scan and CT Scan

specially Helical CT is more help-

ful to diagnose the confused and

difficult cases. CT Scan can ex-

clude other causes and more spe-

cific than US Scan of abdomen

(4,12,13,14,15). But routine use of

CT Scan in all cases in developing

countries is not cost effective, may

further delay the management

and thus increase the operative

risk(16,17,18).

Laparoscopic appendectomy is

associated with less pain, wound

infection and rapid recovery
(19,20), variable results seen with

some surgeons(21,22). Patients

whose appendectomy was com-

pleted laparoscopically were

younger and less likely to have

perforation and abscess. The post

operative hospitalization of these

patients was shorter, reflecting

the selection of less complicated

cases for this subgroup(23). Late

presentation of patients to hospi-

tal, may be due to family negligence,

psychological factors, taking na-

tive treatment initially, consider-

ing other common diseases like

malignancy, pancreatitis, biliary

diseases, inflammatory bowel dis-

eases, bowel obstruction etc; may

delay in surgical management(24).

Local & generalized peritonitis

were seen in 2/3rd of our patients;
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mainly following perforation and

neglected appendicitis. The inci-

dence of perforation in elderly pa-

tients is progressively higher with

age and mainly due to delayed

presentation,  extreme age, abnor-

mal location of appendix etc
(1,24,25,26).

The morbidity rate in acute ab-

dominal conditions increases with

age, as was seen in 15% over the

age of 50 years and more than

70% over the age of 80 years(27).

Similarly is also 5% higher in eld-

erly patients, usually due to de-

layed diagnosis(1).

ConclusionConclusion
Acute appendicitis is less com-

mon in elderly patients but often

associated with high morbidity and

mortality. All efforts should be

made for early and correct diagno-

sis, so that early surgical interven-

tion shall improve the out come.
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AbstractAbstract
Background:  Background: Intimate partner violence (IPV) is an important public

health issue with severe adverse consequences. In Egypt, it is difficult to
make precise comparisons between the prevalence rates of IPV due to differ-
ent data collections methods; sampling methods; and different approaches
to asking the same questions. 

Aim: Aim: to determine the prevalence of physical IPV against women in Man-
soura centre and find out the predictors of exposure to violence and the im-
pact violence on women health.

Methods:Methods: An observational community-based study was conducted us-
ing a structured questionnaire developed by the WHO. Simple random sam-
ple was selected form primary health centers and included 758 ever married
women aged 15-49 years.

Results:Results: Self-reported past-year and lifetime prevalence of physical vio-
lence was 28.8% and 34.3%, respectively. Female risk factors for physical
IPV included  low socioeconomic standard, low income, justifying wife beat-
ing, and exposure to IPV in childhood while husbands risk factors were ex-
posure to IPV in childhood, low education, physical fighting with other peo-
ple, alcohol and drug abuse. Physical IPV has poor physical (p≤ 0.001) and
mental (p≤ 0.001) health oucome.

Conclusion:Conclusion: physical IPV is a common phenomenon in Mansoura dis-
trict and it has poor consequences on women health and this requires im-
mediate attention of policymakers.

Keywords:Keywords: intimate partner violence, domestic violence, Mansoura, gen-
der inequality.



172172

Nesrine Saad Farrag, et al...

IntroductionIntroduction
A report of WHO highlights vio-

lence against women as a ‘global

health problem of epidemic pro-

portions’. The study finds that in-

timate partner violence is the

most common type of violence

against women, affecting 30% of

women worldwide(1). The reality

and threat of violence exists in

women’s everyday lives, affecting

their ability to participate in their

societies, affecting their potential

to engage fully in the affairs of

their communities. It limits wom-

en’s choices directly by destroying

women’s health, disrupting their

lives and constricting the scope of

their activity, and indirectly by

eroding their self confidence and

self-esteem. The recognition of vio-

lence as a major risk factor for

women’s ill-mental health must be

fully integrated into mental health

policy. Resources must be allocat-

ed for preventing violence against

women and mitigating its conse-

quences in order for the mental

health needs of women to be effec-

tively addressed(2,3). In Egypt, it

is difficult to make precise com-

parisons between the prevalence

rates reported in the studies con-

ducted for a number of reasons.

Depending on how survey ques-

tions are formulated, women may

give different responses as to

whether they have experienced

physical assault perpetrated by

their partners. Interpretations of

physical or other forms of abuse

may also differ across sociocultu-

ral contexts. There is considerable

variation in how abuse is defined

across these studies(4,5).

 

Subjects and MethodsSubjects and Methods
Study locality: Mansoura cen-

ter is one of 18 centers in Dakah-

lia governorate. The estimated

population number in Mansoura

in 2011 was 973152 according to

information center in Dakahlia

health administration. Mansoura

center comprises Mansoura city

and its suburbs which are 39 vil-

lages.  Four urban primary health

care centers were randomly select-

ed, two were selected from East

Mansoura district and two were

selected from West Mansoura dis-

trict. Eight rural family health

centers were randomly selected.

The selected centers of mansoura

city serve attendants of different

socioeconomic standards and pro-

vide different preventive and cura-

tive services. 
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Study  design:Study design: A observational

descriptive and analytic study was

conducted using a standard ques-

tionnaire designed by WHO for

studying violence against women

(questionnaire version 10, 2003).

Operational definitions of violence

used in the WHO Multi-country

Study on Women’s Health and Do-

mestic Violence against Women

were used. All women in the child

bearing period from 15 to 49 years

attending the selected health cen-

ters for any reason were eligible

except women who are too ill to

participate. The females in the age

group (15-49) represent about

26% of the population in Dakahlia

governorate. So, the size of the

population is (253019 females).

Prevalence of physical IPV during

the past 12 months was 20.4%.

Sample size was calculated using

EpiInfo verion6 and the minimum

required sample is 691. Our sam-

ple included 785 women.  Women

were interviewed using the ques-

tionnaire after giving verbal con-

sent to participate in the study.

The interview was conducted with

each woman separately to ensure

privacy. The women decisions and

choices was be respected. For so-

cioeconomic standard assessment,

social score modified after Fahmy

& El-Sherbini, 1983 was used.

Mental health was assessed by

use of a self-reporting question-

naire of 20 questions (SRQ-20),

developed by WHO to screen for

emotional distress and validated

in many settings (WHO, 1994).

Chi square test and Fisher’s Exact

tests were used were used for

comparing qualitative data. Statis-

tically significant variables in the

bivariate  analyses were entered

into the multivariate model, one at

a time. Final models are dis-

played. 

ResultsResults
Table (1) showed that the study

included 758 ever married fe-

males, 47.9% of them were in ur-

ban residence and 21.5% were (il-

literate, read and write) while

6.6% received basic education,

40.8% received secondary

education, and 31.1% received

higher education. The working

females represented 41.6% of the

sample and 29.7%, 54.7%, 15.6%

of females had insufficient,

sufficient income, and can save

money respectively. The study

found that (260) 34.3% and (218)

28.8% of women included in the
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study, reported that they had

been exposed to some form of

physical IPV since marriage and

during the past year respectively.

The women who ever exposed to

sever violence were (141) 18.6%.

The prevalence of physical vio-

lence during pregnancy was

22.3%. The prevalence of specific

form of this violence which is

punching or kicking in abdomen

while pregnant is 13.5%. The most

prevalent forms of physical IPV

was slapping (85%) followed by

being pushing or shoving (66%).

The severe acts of violence, such

as being kicked, dragged (26%),

choked, burned (11.2%), or threat-

ened  by  a  weapon  (7.7%)  were

less common (data not shown in

table).  

We compared women exposed

to current violence (216 women)

with those not exposed to any type

of IPV (242 women) to find predic-

tors of violence. Table (2) shows

Logistic regression analysis of

women related predictors of physi-

cal IPV. On logistic regression, it

was found that only socioeconom-

ic standard, attitude toward wife

beating, residence, income, and

exposure to IPV in childhood are

the most significant predictors of

physical IPV. It was found that fe-

males with very low socioeconomic

are 4.7 times more likely to be

abused (P=0.001), Females with

attitude justifying wife beating are

2.7 times more likely to be abused

(P=0.001), also rural residence

made females 2 times more liable

to be abused (P=0.001). On the

other hand, females who were not

exposed to IPV in childhood and

those with sufficient income are

0.15, 0.3 times less likely to be

abused (P≤0.001). Table (3) shows

Logistic regression analysis of

husband related predictors of

physical IPV. On logistic regres-

sion, it was found that only expo-

sure to IPV in childhood, educa-

tion, history of physical fighting,

and alcohol and drug abuse are

the most significant predictors of

physical IPV. It was found that fe-

males whose husbands were not

exposed to IPV in childhood, with

higher education, and those with

no history of physical fighting with

other people are 0.1 times less

likely to be abused (P≤0.001), and

females whose husbands were not

alcohol or drug abuser are 0.2

times less likely to be abused

(P=0.001).
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Table (4) illustrated self-

reported physical health status of

women exposed to current physi-

cal IPV and non abused women.

Poor health was reported by

29.8% of abused women while this

was reported by 14.5% of non

abused women (p≤0.001).  Acute

pain was reported by 23.9% of

abused women while 11.6% of non

abused women reported acute

pain (p≤0.001). Among abused

group, 29.4% of women reported

many problems that may prevent

them from performing usual activ-

ities while 11.6% of non abused

women reported so (p≤0.001). Diz-

ziness was reported by 54.6% of

abused women in the last 4

months compared to 45.5% of non

abused women (p=.05). Vaginal

discharge was reported by 48.2%

of abused women in the last 4

weeks compared to 30.6% of non

abused women (p≤0.001). About

two thirds of abused women said

they had medical consultation in

past 4 weeks compared to 56.2%

of non abused women (p=.031).

Among abused group, 16.1% of

women were hospitalized for at

least one night compared to 6.6%

of non abused group (p=.001).

There was more emotional distress

in abused group compared to the

other group and this was estimat-

ed using self reported question-

naire (SRQ20). In the abused

group 45.4% of women reported

score (0-10), 54.6% reported score

(11-20), while in the non abused

group 77.3% of women reported

score (0-10), and 22.8% of women

reported score (11-20) (p≤0.001).

Among abused group, 24.3% of

women reported many problems

with memory while 15.7% of non

abused women reported many

problems (p≤0.001). Among

abused group, 10.6% of women

had thought of committing suicide

in the previous 4 weeks while only

.4% of non abused women report-

ed so (p≤0.001) and 12.8% of

women in abused group ever at-

tempted suicide compared to only

.4% of non abused women (p≤

0.001).
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DiscussionDiscussion
EDHS-95 indicated that 34% of

women in this sample have ever

been beaten by their current hus-

band(6) while EDHS (2005) found

also that life time physical IPV

prevalence was 33.2%. both figure

are very proximate to our prevalence.

Our prevalence is higher than that

found by other studies(7,8,9)

which are only (11.1%), (29.9%)

and (20.5%) respectively for a life-

time prevalence of physical abuse.

Also our prevalence is higher than

that found by another study(10)

which found that physical IPV was

(40%) but the cause may be using

different questionnaire and the

sample that was taken from

Health Insurance Clinics in Alex-

andria that may over estimate the

problem.  EDHS (2005) found that

the prevalence of physical violence

during pregnancy was 6.6% and

this figure is much lower than

that obtained by our result. Our

figures are higher than results of

population-based studies from

Canada, Chile and Nicaragua that

have found that 6-15% of ever-

partnered women have been phys-

ically abused during pregnancy,

usually by their partners(11,12).

Regarding the forms of violence,

our results are consistent with WHO

multicountry study which showed

that the  most  commonly  experi-

enced  acts  of  physical  aggression

in  most countries include being

slapped, having arms  twisted, or

hair pulled. The more severe acts

of violence were less common(13).

The findings of this research as

well as many other studies sup-

port the view that poverty and its

associated stress are key contrib-

utors to intimate partner violence.

High levels of female empower-

ment seem to be protective against

intimate partner violence, but power

can be derived from many sources

such as education, income, and

community roles and not all of

these convey equal protection or

do so in a direct manner(14). Rural

women represented the larger part

of the women abused by any type

of violence. This could be ex-

plained through community-level

gender inequality (operationalized

as women’s autonomy, women’s

status, male patriarchal control,

and intimate partner violence).

Community-level gender inequali-

ty is associated with women’s own

experience of  IPV(15). Women’s at-

titude to male dominance affects
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the level of their acceptance or tol-

erance of violence from their hus-

bands. Nearly  all  studies  that

have  included  a  variable  on

witnessing  interparental  violence

have  found  this  experience  to  be

a  risk  factor  for  women  experi-

encing violence and men perpe-

trating physical IPV(16,17,18,20).  

Husbands of abused women

were less educated. These finding

is in line with other studies which-

found that men with a higher edu-

cation were less likely to abuse their

wives physically(21,22). Alcohol

consumption has been positively as-

sociated with domestic violence in

several communities(19,23,24,25).

Findings from the WHO multi-

country study on women’s health

and domestic violence showed

also women whose partners were

involved in a fight with another

man in the past year experienced

higher levels of IPV than those

with partners who did not fight
(25). A history of antisocial person-

ality and alcohol abuse among

men, may account for all or part

of this association(26).

Vives-Cases et al. found that

physical IPV is associated with a

greater likelihood of poor self-

perceived health(27). These results

are in agreement with the results

of WHO multicountry study. For

most specific health problems, in

most places, significant associa-

tions existed between reported vio-

lence and self-reported specific

health problems as women with

lifetime experiences of physical

IPV were significantly more likely

to report poor health, and that

within the past 4 weeks they had

experienced difficulties with daily

activities, pain, memory loss, diz-

ziness, and vaginal discharge(2). 

The current study showed sig-

nificant association between IPV

and poor mental health. The study

showed that women who experi-

enced current IPV were more likely

to report emotional distress in the

past 4 weeks than non abused

women and this was measured by

SRQ20. Also IPV was significantly

associated with memory problems,

suicidal thoughts in the past 4

weeks, and suicidal attempts.

Physical IPV was associated with a

greater likelihood of psychological

distress(27). Another study found

that 10.4% of the physically abused

women had attempted suicide at least
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once(19). Intimate partner violence

was among the most consistent

risk factors for suicide attempts

among women who participated in

WHO multicountry study(3). 

ConclusionConclusion
and Recommendationsand Recommendations
Physical IPV is a common hid-

den problem. Those having the

least resources are most affected.

This  situation  requires  rapid  at-

tention at  all  levels  of  societal

organization,  by  policymakers,

political stakeholders, and profes-

sionals. Policy initiatives are need-

ed, as are legal actions, to crimi-

nalize men’s violence against

women. Basic education needs to

be made available for both girls

and boys, with special attention

placed on female education. Gen-

der equality teaching and training

should be included at different

levels in the school curriculum.

Mass media involvement is neces-

sary to create a debate on such

gender discrimination practices

and to encourage women’s em-

powerment in society. 
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IntroductionIntroduction
Liver tumours represent about

11.75% of gastrointestinal malig-

nancies and about 1.68% of total

malignancies. Liver tumors in-

clude HCC represent about

70.48%, hepatoblastoma 10.24%,

non-Hodgkin’s lymphoma 4.21%

while unspecified adenocarcinoma

constitute 9.03% according to

INDUCTION OF CANCER STEM CELL ININDUCTION OF CANCER STEM CELL IN
HEPATOCELLULAR CARINOMA:HEPATOCELLULAR CARINOMA:

THIOACETAMIDE MODELTHIOACETAMIDE MODEL

Huda El-Tahry Ph.D, Omar Gabr Ph.D, Farha El-ChennawiHuda El-Tahry Ph.D, Omar Gabr Ph.D, Farha El-Chennawi
Ph.D*, Dalia Saleh Ph.D and Amira Othman M.ScPh.D*, Dalia Saleh Ph.D and Amira Othman M.Sc

Department of Anatomy and Clinical pathology*,

Mansoura Faculty of Medicine

AbstractAbstract
Introduction:Introduction: Hepatocellular carcinoma (HCC) is one of the most com-

mon tumours worldwide, and about 600,000 patients suffer from HCC year-
ly, beside it is the third leading cause of cancer-related death worldwide and
now it represents the leading cause of death among most of the cirrhotic pa-
tients. The term cancer stem cell (CSC) is used to define cancer cells that
possess the same characters as normal stem cells, especially the ability of
differentiation to all cell types found in a particular tumor, which are
thought to be associated with chemo-resistance and radio-resistance that
complicate the traditional therapy and leads to its failure. Identification crite-
ria of CSC can be a valuable tool in early detection of the disease.

Aim: Aim: To establish a model for induction of CSC in albino rat.
Material  and Methods:Material and Methods: Thioacetamide (TAA) was used to induce HCC.

Immunoflourscent staining of CSC markers: CD133, CD90, CD44 were per-
formed in control rats and in cancer stage to detect their progression.

Result:Result: CSCs were successfully induced in this model; three markers
CD133, CD90, CD44, were used to identify CSCs, which were found to in-
crease in number and percentage in the cancer stage.

Conclusion:Conclusion: HCC induced by TAA is a good model to study CSC.



186186

Huda El-Tahry, et al....

cancer institute pathology registry
(1).

HCC is prevalent more between

rural resident and farmers espe-

cially those infected with hepatitis

C virus. The rate of liver cancer in

men is typically two to four times

higher than in women, but is

equal with women after meno-

pause(2,3).

The combined effects of hepati-

tis B and C virus infections ac-

count for more than 80% of liver

cancer cases worldwide(3).

The concept of tumor cells and

the stem cell origin of tumors are

closely linked. If tumors develop

from undifferentiated stem cells,

then the cancer stem cells are

probably the direct descendant of

the initiated population. It was hy-

pothesized that tumors may arise

from embryonic cells that stay

dormant throughout the whole

life, embryonic and neoplastic tis-

sue shared similar morphologic

and functional characteristics,

and a certain relationship may ex-

ist between both(4).

Various researches investigated

variations of the stem cell origin

hypothesis, however, no histologi-

cal evidence was found for "Em-

bryonic rests". With the technolog-

ical advances in immunophenotypic

characterization of cell lineages

and the tracking of transplanted

cells ultimately enabled the dis-

covery of stem cells within nearly

every adult tissue, which reopened

possibility of a stem cell origin of

tumors(5).

1.1. Cancer Stem Cell:1.1. Cancer Stem Cell:

Cancer stem cells (CSCs) are

defined as cancer cells that possess

the same characters as normal stem

cells, especially the ability of diffe-

rentiation to all cell types found in

a particular tumor. CSCs are

thought to be associated with

chemo-resistance and radio-

resistance that complicate the tra-

ditional therapy and leads to its

failure(6). 

The cancer stem cell hypothesis

states that the origin of cancer

cells could be mutated normal

stem cells. Also there are subsets

of cancer cells which posses stem

cell criteria, and can give rise to a

cell linage having highly prolifera-

tive tumor cells, leading to tumor
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initiation, progression, and recur-

rence(7).

1.2.  Criteria  Of  Cancer  Stem1.2. Criteria Of Cancer Stem

cell:cell:

Normal stem cell (SC) and can-

cer stem cell share common crite-

ria that are targeted by the re-

searchers; one of these criteria is

their mode of proliferation. In

stem cell, scientists focus is on

certain type of cell proliferation

which is self-renewal type that

characterizes the stem cells. Self-

renewal indicated that the cells

have the ability to give rise to

daughter cells with the same de-

velopmental potential. They ob-

served that there is a link between

carcinogenesis and genetic dere-

gulation of cancer stem cells as

some of genes that regulate self-

renewal are oncogenes and on the

other hand some of the genes,

which inhibit self-renewal are tu-

mor suppressor genes(8,9).

These observations led to the

hypothesis that some cancers can

originate from cells that have in-

trinsic self-renewal activity (i.e.

stem cells) or in non-stem cells,

which acquire self-renewal criteria

by genetic mutations(10).

Progressive genetic instability

and/or environmental factors are

believed to result in sequential

mutations that lead to the malig-

nant tumors. Since the early

1990s, and scientists are trying to

find the link between stem cell

and CSCs; many clinical observa-

tions and genetic studies were

performed on variety of tumors

leading to evolution of a hypothe-

sis that six genetic mutations are

essential to convert a normal

somatic cell into a cancer cell,

which are (a) self-sufficiency for

growth signals, (b) insensitivity to

antigrowth signals, (c) evasion of

apoptosis, (d) limitless ability to

replicate, (e) sustained angiogene-

sis, and (f) tissue invasion and

metastasis(11).

1.3.  Potential  Markers  Of  He-1.3. Potential Markers Of He-

patocellular Carcinoma:patocellular Carcinoma:

1.3.1. CD133:1.3.1. CD133:

CD133 was first recognized as

a human hematopoietic stem cell

marker, and has since been

shown to distinguish stem cells

and tumors from several tissues
(5). Investigation of liver cancer

cell lines denoted that they con-

tained a subpopulation of cells

that expressed CD133(12). 
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1.3.2.CD90:1.3.2.CD90:

CD90 has emerged as a very

hopeful marker for isolation of hu-

man liver cancer stem cells. CD90

positive cells isolated from liver

cancer easily established tumors

in immunocompromised mice;

CD90 positive cells isolated from

these tumors were serially trans-

plantable into secondary and ter-

tiary recipients(5).

1.3.3.CD44:1.3.3.CD44:

CD44 is an adhesion molecule

that was proved to contribute to

tumor invasiveness, was also

shown to be greatly expressed by

the CD90 positive cells. Blockage

of this CD44 by neutralizing anti-

body meaningfully induced apop-

tosis of the CD90 positive cells in

vitro. The most interesting aspect

of these studies was the discovery

that the blood of hepatocellular

carcinoma patients contained a

population of CD44 negative,

CD90 positive cells(5).

This powerfully suggests that

CD90 positive cells may be blama-

ble for establishment of metasta-

sis, and the metastatic potential of

these cells, which is partially de-

pendent on functional CD44. Tak-

en these data together, it is con-

sidered that CD90 may potentially

be used clinically as a prognostic

marker, and CD44 as a therapeu-

tic target(5).

Understanding the criteria of

CSC will help to develop novel

therapies through targeting of

cancer stem cells in tumor bulk

which can be a promising cure for

the resistant and recurrent tu-

mors.

Material and methodsMaterial and methods
2.1. Animal Used:2.1. Animal Used:

Twenty male albino rats were

used in this study, weighting

200-250 grams, they were housed

in stainless steel mesh cages un-

der temperature control (23 C ±

2), and fixed 12:12-hours light/

dark cycle. All the experiments

were carried out according to the

rules and regulations of Mansoura

University.

2.2. Induction of Hepatocellu-2.2. Induction of Hepatocellu-

lar carcinoma:lar carcinoma:

HCC was induced using Thioa-

cetamide (TAA) (Sigma -Aldrich, St

Louis, MO Lot # 163678) by being

added to drinking water at concen-

tration of 300 mg/L for 20 weeks.
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Animals were divided into two

groups; negative control, ten male

rats were maintained on standard

laboratory diet and tape water

then sacrificed after 16-20 weeks,

cancer group ten rats were sacrificed

16-20 weeks after administration

of TAA. Specimens were collected

at 8,12,16,20 weeks. HCC was

confirmed with by histopathologi-

cal evaluation by Heamtoxylin and

Eosin stain and biochemical eval-

uation by  high level of Alfa Feto

protein (AFP) if > 400ng/ml.

At the above assigned times, 5

rats from each group were weight-

ed, SGOT and SGPT levels were

measured and groups were compared

together for biochemichal confir-

mation. Each rat was anesthetized

with ether, the thoracic cage was

opened, the heart was exposed

and the right atrium was incised

followed immediately by intracar-

diac perfusion with 200 ml freshly

prepared solution of 4% formalde-

hyde in phosphate-buffered saline

(PBS, PH 7.4). The liver were re-

moved and weighted and sections

were collected from each lobe and

preserved in 10% formalin.

The specimens were processed

for paraffin sectioning by gradual

dehydration using graded concen-

trations of alcohol, cleared in xy-

lene and embedded in soft then

hard paraffin wax. Sections were

cut using microtome at thickness

3-5 µm and stained with Hema-

toxylin and Eosin to confirm the

pathology and immunoflourescent

to detect CSC.

2.2.Immunoflourescent  stain-2.2.Immunoflourescent stain-

ing:ing:

For immunoflourescent stain-

ing deparafanization was done,

antigen retrieval using 10mmol

soduim citrate in microwave on

high for 5 min.

 

Reagents: Goat serum  (Abcam

-Cambridge, MA), CD133 Fitc con-

jugated (green),  rat anti-rat mon-

oclonal antibody (Bioss inc -

Woburn, MA).CD90 Fitc conjugat-

ed (green)  human anti-rat  mono-

clonal antibody (Milteny Biotec -

Germany). CD44 PE-Cy5 conju-

gated (red), rat anti-rat monoclo-

nal antibody (Bioss inc Woburn,

MA).Mounting media with DAPI

(blue) as a counter stain (Abcam,

Cambridge, MA).

Slides were marked with hydro-
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phobic PAP-pen then incubated

with 1% goat serum in 1x buffered

PBS, PH=7.4 at room temperature

then incubated with the conjugat-

ed antibodies either CD (133+44)

or CD (90+44) 1:100  for 4 hours

in room temperature in dark. T

slides were washed for 3 times 5

min each on shaker in room tem-

perature in dark and left to dry

before adding the mounting media

with DAPI then slides were kept in

dark. Imaging was done in Man-

soura Urology center, using Olym-

bus microscope installed with cell-

Sens (Ver.1.3) imaging software.

Image analysis was done using

Image -J software and according

to the NIH user guide manual.

ResultsResults
3.1.  General  and  biochemical3.1. General and biochemical

findings:findings:

3.1.1.  Body weight:3.1.1.  Body weight:

The animals showed general

weakness, cachexia, limited activity

and  a significant  decrease in the

body weight. There was a significant

decrease in body weight between

the control and the cancer group.

3.1.2.  Biochemical  assess-3.1.2. Biochemical assess-

ment:ment:

There was a significant in-

crease in the level of  Serum glu-

tamic oxaloacetate transe aminase

(SGOT) and serum glutamic Pyru-

vate transe aminase (SGPT) in the

cancer group comparing to the

control group.

3.2.  Histopathological  find-3.2. Histopathological find-

ings:ings:

3.2.1.  Hematoylin  and  Eosin3.2.1. Hematoylin and Eosin

stain:stain:

Sections from rat liver stained

with Hematoxylin and Eosin stain

showed intact liver architecture

with preservation of its lobular

pattern. The lobules shows normal

portal triads at the periphery and

a central veins in the middle,

while the sections in HCC showed

loss of normal hepatic architec-

ture with malignant transforma-

tion in the hepatocyte pattern in

which they are arranged in sinu-

soidal pattern with thick cord for-

mation more than 2 cell thickness

(Figure 1).

3.2.2.Immunoflourescent stain-3.2.2.Immunoflourescent stain-

ing:ing:

3.2.2.1.  Single  marker  analy-3.2.2.1. Single marker analy-

sis:sis:

All Sections stained with the

three markers, two markers in

each set; 90/44 and 133/44. The
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control group showed almost no

reaction to the three markers,

while the HCC group showed a

highly significant increase in the

color intensity of cancer stem cell

in comparison to control (Figure 2).

3.2.2.2. Double marker analy-3.2.2.2. Double marker analy-

sis:sis:

The percentage of cancer stem

cell was calculated in both groups

CD90/CD44, and CD133/CD44

by manual counting in 20X and

40X field. The control group

showed very small percentage to

the three markers, while the HCC

group showed a highly significant

increase in the percentage of can-

cer stem cell in comparison to

control (Figure 3).

Fig. 1: Fig. 1: Sections in rat liver stained with Hematoxylin and Eosin 4X magnification:
1- Control rat shows normal architecture with portal triad at the periphery and cen-

tral vein in the middle.
2- HCC shows loss of normal hepatic architecture and malignant transformation of

hepatocytes.

Fig. 2: Fig. 2: Left:Left: 10X magnification section showing malignant hepatocytes showing pleomor-
phic cells with increased nuclear cytoplasmic ratio, the nucleus is large and vesic-
ular with eosinophilic nucleoli and abundant eosinophilic cytoplasm.
Right:Right: 400X magnification section showing malignant hepatocytes with multiple
nuclei with prominent nucleoli.
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DiscussionDiscussion
The main finding of this study

was that there was a significant

increase in the number and the

distribution of CSC was a dramatic

increase in the number of the CSC in

the hepatocellular carcinoma stage.

Thioacetamide was added to

drinking water in the dose of

300mg/L as mentioned(13). TAA at

this dose causes cirrhosis by in-

duction of chronic inflammation

through increase the oxidative

stress and up regulate the radioac-

tive oxygen species (ROS) which in

turn recruit large number of mac-

rophages and Kuffer cells leading

to fibrosis then cirrhosis(14).

The relation between inflamma-

tion and recruitment of CSC was

previously investigated(15), through

increasing the (ROS) which in-

Fig.  3:  Fig. 3: Representative images for Immunoflourescnet staining of sections in rat liver
comparing for the percentage of CSC double marked with CD90/CD44, in control
(left) and cancer (right), yellow cells are the CSC.

Fig. 4: Fig. 4: Immunoflourscent  staining  in  sections  of  rat  liver  comparing between control
(left) and  cancer (right), sectioned is double marked with CD133/CD44 the yellow
color indicates the intensity of the reaction 4X magnification.
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creased in response to the inflam-

matory reactions mediated by cy-

tokines and growth factors.

Based on the above mention in-

formation TAA was found to be a

perfect model to start the cirrhosis

and ending by cancer which al-

lowed us to track the progression

of CSC in the HCC stage which

was the main aim of the study.

The selection of these specific

surface markers for identifying

CSC was based on number of

some studies such(16,17,18).

The cell surface marker CD133

is now accepted as a cancer stem

cell marker for various solid tu-

mors, but its function in cancer

stem cell biology is not yet fully

understood, several studies stated

that its important role specifically

in the HCC, CD133-positive cells

in liver tumors were found to have

extensive proliferative and self-

renewal abilities and was identi-

fied as CSCs in many HCC cell

lines, and was proven to contrib-

ute to the initiation and growth of

HCC supporting the CSC hypothe-

sis. Besides re-expression of

CD133 was reported to be found

extensively in regenerating rat liv-

er indicating that CD133 positive

cells are associated with liver cell

proliferation, and could be a pos-

sible link to hepatocellular carci-

noma(19).

CD133+CD44+ was shown to

play a key role in hematogenous

metastasis of liver cancers, in

which CD133 is blamable for tu-

mor growth and CD44 is responsi-

ble for tumor invasion, two impor-

tant factors in tumor metastasis
(20). Their result suggested that

CD133+ cells act as tumor initiat-

ing cells (TIC) as they showed

higher abilities in colony forma-

tion and tumorigenicity. 

The CD44/CD90 positive cells

were reported to be highly invasive,

although both CD133 and CD90

were suggested as markers of liver

progenitor cells, they might repre-

sent different populations. For ex-

ample, CD90 and CD133 mark for

mesenchymal and hematopoietic

origin, respectively(20).

Chronic inflammatory condi-

tions may affect both carcinogene-

sis and normal stem cell function,

and it is possible that the conver-
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gence of these behavior contrib-

utes to the formation or regulation

or both of CSCs. Increased intra-

cellular production of ROS pro-

duced by immune response or in-

flammatory cytokines are a

common feature of chronically in-

flamed tissues and may have mul-

tiple effects on CSCs(21).

Our finding agrees with the

above literature and can explain

the significant increase in the

number of the CSC in the active

stage of the cirrhosis where there

is a lot of inflammation and re-

placement by regenerating nod-

ules and increase in the cell divi-

sion.

In the late stage of the cirrhosis

the sections showed decrease in

the number of mononuclear cells

in filtrate which indicates that

there is no active inflammation,

and this explains the decrease in

the number of the CSC and that it

is strongly correlated to the in-

flammation.

Findings made in the CSC field

will feed back into other zones of

stem cell research because many

marker gene products found in

CSCs also share with the normal

stem cell population. It is also pre-

dictable that a better understand-

ing of the processes that control

autonomous growth, differentia-

tion and cell migration will con-

tribute to novel regenerative-

medicine-based treatments that

will transform therapeutic strate-

gies and bring renewed hope to

cancer patients.
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AbstractAbstract
Background:Background: Axillary lymph node dissection (ALND) performed after a

positive sentinel lymph node biopsy (SLNB) in breast cancer patients, often
results in no additional positive nodes. Scoring systems have been published
to aid in the prediction of non sentinel lymph node (NSLN) metastasis. Our
aim was to assess the validity of these scoring systems in our patients.

Methods:Methods: This prospective study conducted on 48 patients who under-
went ALND after a positive SLNB in Mansoura University Hospital from
March 2009 to December 2012. The accuracy of the Memorial Sloan-
Kettering Cancer Center (MSKCC) nomogram, the MD Anderson scoring sys-
tem and the Tenon scoring system were tested for the prediction of NSLN
status. Receiver operating characteristics (ROC) curves were drawn, and the
areas under the curves were calculated to assess the discriminative power of
each system. Univariate analysis was performed to assess the predictability
of individual patient and tumor characteristics.

Results:Results: Nonsentinel lymph nodes were positive in 38 (79%) patients.
The areas under the ROC curves were 0.84, 0.90, and 0.91, respectively.
The pathological tumor size was the only individual predictors of nonsentinel
node metastasis.

Conclusions:Conclusions: Scoring systems provide additional information regarding
the likelihood of metastasis in nonsentinel nodes, but their predictability re-
mains less than optimal. The use of scoring systems must be applied with
caution until future studies provide a more accurate assessment of risk for
patients with a positive SLNB. 

Key Words:Key Words: Scoring systems - Sentinel lymph node - Nonsentinel lymph
node - Breast cancer.
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IntroductionIntroduction
The introduction of SLNB for

nodal staging has revolutionized

the surgical approach for early

breast cancer. The goal of SLNB is

to reduce the morbidity of breast

cancer surgery by avoiding unnec-

essary ALND in patients with neg-

ative SLN. However, if a positive

SLN is found, it is currently rec-

ommended to continue with

ALND. In 40 - 70% of patients the

SLN is the only involved axillary

node, implying that these patients

undergo ALND unnecessarily
(1,2,3).

Several studies have investigat-

ed clinicopathologic factors that

may predict which patients have a

higher risk of non sentinel lymph

node involvement, none of which

are sufficiently predictive when

used alone(4,5).

Scoring systems have been de-

veloped using a combination of

several factors, such as tumor

size, histology, hormone receptors,

presence of lymphovascular inva-

sion, the number of sentinel nodes

removed, as a guide to determine

which patients may forego ALND,

if they had a positive SLN(6,7).

Three scoring systems were

identified in the existing medical

literature using a Medline-based

search engine. The first scoring

system (MSK) is a nomogram from

Memorial Sloan-Kettering Cancer

Center (MSKCC) in New York,

USA, that includes eight charac-

teristics (nuclear grade, lympho-

vascular invasion, multifocality,

estrogen receptor status, number

of positive and negative sentinel

nodes, tumor size, and method of

detection of sentinel node metas-

tasis) that ultimately generates a

total point value, which then cor-

responds to a percentage of risk
(8,9,10).

The second scoring system

[M.D. Anderson (MDA) score] was

developed at the M.D. Anderson

Cancer Center in Houston Texas,

USA and is based on four charac-

teristics (tumor size, number of

sentinel nodes, size of metastasis,

and lymphovascular invasion),

where a or    coefficient was deter-

mined for each, and the sum of

rounded coefficients results in a

score ranging from -2 to 4(5,6,7).

The third scoring system (Ten-

on score) was derived at the Hos-
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pital Tenon in Paris, France, and

includes three characteristics (

size of metastasis, tumor size, and

proportion of sentinel nodes in-

volved) which are assigned point

values that, when added, result in

a score between 0 and 7(11,12).

The aim of our study is to eval-

uate available three scoring sys-

tems for accurate prediction of

metastasis in nonsentinel lymph

nodes in breast cancer patients

with a positive sentinel lymph

nodes biopsy.

Patients and MethodsPatients and Methods
This prospective study was done

on all patients with invasive breast

cancer admitted to Mansoura Uni-

versity Hospital, from March 2009

to December 2012, where sentinel

lymph node biopsy will be chosen

as the procedure to deal with the

axillary lymph node status.

This study was carried on 58

patients with primary invasive

breast cancer with clinically nega-

tive axilla operated upon with

modified radical mastectomy in 53

cases (91%) or wide local excision

and axillary clearance in 5 cases

(9%).

Technique of SLNB:Technique of SLNB:

Sentinel lymph nodes were

mapped in the first 6 cases using

a subdermal injection of 0.5 mCi

of filtered 99mTc Sulfur Colloid in

5 ml of saline 2 hour before sur-

gery. In the next 52 cases sentinel

lymph nodes were mapped using

peritumeral injection of 5 ml of a

blue dye (Methylene blue in 50

cases and patent blue in 2 cases)

15 minutes before axillary dissec-

tion.

SLNs localization was under-

taken in the radioisotope group

using a hand held gamma probe

to determine radioactivity levels in

the axilla, looking for ‘hot’ nodes

(nodes with counts at least tenfold

those of the background), and in

the blue dye group as the most

proximal node the pathway of a

blue-stained lymphatic, or any

blue nodes.

After identification of SLNs,

complete axillary dissection was

done and all axillary lymph nodes

were taken as a separate speci-

men, with the breast tissue as the

third specimen and were fixed in

10% formalin saline. The three

specimens were sent for histo-
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pathological examination.

Pathological examination:Pathological examination:

Each primary tumor was evalu-

ated for size of the invasive com-

ponent, histological type, nuclear

grade, estrogen receptor status,

multifocality of the tumor, and

presence of lymphovascular inva-

sion.

Pathological SLN examination

includes routine hematoxylin and

eosin (HE), serial HE, or immuno-

histochemistry (IHC). Each half-

SN was sliced at 3-mm intervals.

All 58 cases were examined by

routine (HE) we found 38 cases

positive, (H&E) negative sections

(20 cases) were examined by serial

HE we found 10 cases positive,

and(serial H&E) negative sections

(10 cases) were examined by IHC

we found all 10 cases negative.

NSLN obtained from axillary

dissection specimen were analyzed

by HE staining only. The total

number and number of positive

NSLN were recorded.

All clinical data recorded in the

MSKCC, MD Anderson and Tenon

studies were prospectively collect-

ed as part of our clinical study

and then retrospectively reviewed.

All data were collected in a per-

formed sheet then entered into an

electronic spreadsheet (Microsoft

Excel) and transferred into SPSS

(Statistical Package for Social Sci-

ences).

Statistical AnalysisStatistical Analysis
Statistical analyses were per-

formed by using the SPSS (Statis-

tical Package for Social Sciences)

version 15, 2006. Qualitative data

was presented as number and

percent. Comparison between

groups was done by Chi-Square

test. Quantitative data was tested

for normality by Kolmogrov-

Smirnov test. Normally distributed

data was presented as means ±

standard deviations (SD).  Student

t-test was used to compare be-

tween two or more groups.

The discriminatory accuracies

of the three scoring systems were

compared by constructing receiver

operating characteristics (ROC)

curves and measuring areas un-

der these curves (AUC). A model

with a ROC of 0.5 is equal to the

toss of a coin. A model with a ROC
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of 0.7- 0.8 is considered good,

whereas a ROC of 0.81 - 0.9 has

excellent discrimination. Categori-

cal data are reported as percent-

ages with 95% confidence inter-

vals (95% CI).

ResultsResults
This prospective study compro-

mised of 58 patients underwent

SLNB, 10 (18%) of which had a

negative nodes, were excluded

from our study, leaving 48 (82%)

patients with positive SLNB, and

this group therefore comprised

our study sample.

All patients in the study were

female, with a mean age of 49

years (range, 30-74) years. The

mean pathological tumor size was

3.3 cm (range, 2-7 cm).

The mean pathological tumor

size was 3.35 cm (range, 2-7 cm).

There were no cases with tumor

size less than 2cm due to absence

of screening programs in Mansou-

ra University Hospital. There was

a statistical significance between

tumor size and NSLN status.

The mean total number of SLN

was 2.35 (range 1-4), the mean

number of positive SLN was 1.9

(range 1 - 4), and a median of 11

(range 5 - 24) nodes were dissect-

ed during ALND. Non sentinel

lymph nodes were positive in 38

(79.2%) patients and negative in

10 (20.8%) patients. There was no

statistical significance between to-

tal number of SLN, number of

positive SLN and NSLN status.

The MSKCC nomogram in our

patients shows all patients (4)

with score less than 20% have

negative NSLN (negative predictive

value=100%), and all patients (22)

with score more than 60% have

posative NSLN (posative predictive

value = 100%), so we can predict

the NSLN status in 55%of our pa-

tients. The areas under the curve

of MSKCC was 0.84 (exellent).

The MD Anderson score in our

patients shows all patients (6)

with score less than  0  have nega-

tive NSLN (negative predictive val-

ue = 100%), and  all patients (21)

with score more than  2  have po-

sative NSLN (posative predictive

value = 100%), so we can predict

the NSLN status in 57 % of our

patients. The areas under the

curve of the MD Anderson score
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was 0.90 (exellent).

The Tenon score in our patients

shows 11 patients with score  

3.5,  seven patients  have negative

NSLN (negative predictive value =

90%), and four patients have po-

sative NSLN (posative predictive

value = 30%). This is due the low-

est score in our study is 1.5 (the

smallest tumor size =2cm). All pa-

tients (26) with score more than  6

have posative NSLN (posative pre-

dictive value = 100%), so we can

predict the NSLN status in 55%of

our patients.. The areas under the

curve of Tenon score was 0.91 (ex-

ellent).
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Fig. 1: Fig. 1: The relation between MSKCC MSKCC score
and NSLN NSLN metastasis.

Fig.  2:Fig. 2: Receiver operating characteristics
curve for the MSKCC nomogram.
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DiscussionDiscussion
The introduction of SLNB has

decreased the need for axillary ad-

enectomy in nearly two-thirds of

patients with a clinically negative

axilla. With accurate risk stratifi-

cation, over half of the remaining

third, can also be spared ALND. It

is becoming apparent that per-

forming complete axillary dissec-

tion routinely on patients with a

positive SLNB is not likely to posi-

tively impact outcomes and may

add to morbidity(13).

Meanwhile, we suggest that

treatment of the axilla may not be

significantly different from the

treatment of breast cancer at the

primary site. Just as a patient re-

ceives counseling about her op-

tions for breast conservation, she

may now have the option for

‘‘axillary conservation’’ and limit

morbidity resulting from an axil-

lary dissection that is often un-

necessary(11).

In a majority of cases, the re-

Fig.  3:  Fig. 3: The relation between MD  Ander-MD Ander-
sonson score and NSLN NSLN metastasis.

Fig.  4:Fig. 4: Receiver operating characteristics
curve for the MD Anderson.

Fig.  5:  Fig. 5: The relation between Tenon score
and NSLN NSLN metastasis.

Fig.  6:Fig. 6: Receiver operating characteristics
curve for the Tenon Tenon score.
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mainder of nodes in the axilla on

ALND after a positive SLNB shows

no further metastatic disease (neg-

ative NSLN). Veronesi et al(14)

found 40% (32 from 81) of pa-

tients with negative NSLN, Hwang

et al(5) found 60% (78 from 131) of

patients with negative NSLN, Dau-

phine et al(7) found 41% (16 from

39) of patients with negative

NSLN, and in our study we found

20.8% (10 from 48) of patients

with negative NSLN.

We observed positive non senti-

nel nodes in 79% of our patients

with a positive SLNB, higher than

the 30-50% reported in the literature
(7,11,12). There are two likely ex-

planations for this finding: First,

as mentioned earlier, micrometa-

stasis is under represented in our

study sample. Secondly, the average

tumor size in our patients is larger

than that reported by others. For

example, in Alran et al(10) study

the mean pathological tumor size

was 1.55cm (range 0.2-6 cm), as-

sociated with a 35% rate of non

sentinel node metastasis, whereas

the average tumor size in our study

was 3.35 cm (range, 2-7 cm).

In this study the mean age of

our Egyptian patients was   49

years (ranging from 30 to74

years). There were 22 of our pa-

tients (45.8 %) older than 50 years

of age. There were 38 (80%) pa-

tients with positive NSLN with a

mean age of 48 years, and 10

(20%) patients with negative NSLN

with a mean age of54 years. In

Coutant et al(12) study the mean

age of French  patients was 57

years (ranging from 32 to78

years). In Dauphine et al(7)  study

the mean age of American patients

was 53 years (ranging from 45 to

62 years).

In our study the mean patho-

logical tumor size was 3.35 cm

(range, 2-7 cm). There were no

cases with tumor size less than

2cm. In Dauphine et al(11) study

the mean pathological tumor size

was 2.5cm (range 1.7 - 4 cm). In

Alran et al(10) study the mean

pathological tumor size was

1.55cm (range 0.2-6 cm). In Bar-

ranger et al(11) study the mean

pathological tumor size was

1.44cm (range 0.1-11.6 cm). In

our study there was a statistical

significance between tumor size

and NSLN status with P-value =

0.044.
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Evaluation of  the  MSKCC no-Evaluation of the MSKCC no-

mogram:mogram:

The MSKCC nomogram has

been validated by 23 studies

worldwide (table 3), and other vali-

dation series are certain to follow.

The nomogram had proved robust

despite differences in patient dem-

ographics, clinical characteristics,

surgical technique, and pathologic

processing. The AUC values range

from 0.63 to 0.86 and as one might

expect, the highest (0.86) and low-

est (0.63) values come from stud-

ies with fewer than 100 patients.

In our study done on 48 patients

in Mansoura, Egypt, the AUC of

MSKCC nomogram is 0.84. It was

an excellent prediction for additional

NSLN metastasis in SLN positive

patients. The MSKCC nomogram in

our patients shows all patients(4)

with score less than 20% have

negative NSLN (negative predictive

value = 100%), and  all patients(22)

with score more than 60% have po-

sative NSLN (posative predictive value

= 100%), so we can predict the NSLN

status in 55%of our patients.

Evaluation  of  the  MD  Ander-Evaluation of the MD Ander-

son scoreson score

Hwang et al(5) found 9 patients

with score 4, all of them have pos-

itive NSLN (positive predictive val-

ue was 100%), and 21 patients

with score less than zero, all of

them have negative NSLN (nega-

tive predictive value was 100%).

Ponzone et al(6) found the ma-

jority of the patients (85%) had a

score between 0 and 3. A score of

-2 was associated with no addi-

tional positive NSLNs identified at

ALND, but this group included

only 2 patients, whereas patients

with a score of 4 had about a 50%

chance of carrying other positive

node in the axilla. As a conse-

quence, sensitivity, specificity,

and positive and negative predic-

tive values associated with each

possible score were all well below

those reported by Hwang et al(5).

In Dauphine et al(7) study the

AUC of the M.D Anderson score

was 0.70 (good prediction), and he

found the proportion of sentinel

nodes that were positive and the

total number of sentinel nodes re-

trieved were the only individual

predictors of non sentinel node

metastasis. 

The MD Anderson score in our
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patients shows all patients(6) with

score less than  0  have negative

NSLN (negative predictive value =

100%), and  all patients(21) with

score more than  3  have posative

NSLN (posative predictive value =

100%), and only 45% of our pa-

tients  had a score between 0 and

3. The areas under the curve 0.90

(exellent).

Evaluation of the Tenon score:Evaluation of the Tenon score:

In Brranger et al(11) study all

patients with a score of 3.5 or less

had a 97.3% chance of being free

of NSLN involvement. The main

limitation of this score is that is

does not take into account extra-

capsular extension of SN metasta-

sis, which is a powerful predictor

of non-SN metastasis.

 In Coutant et al(12) study 120

(53.1%) of the 226 patients had a

Tenon score of 3.5 or less. Among

these patients, five had at least

one positive NSLN (negative pre-

dictive value was 95.8% and the

false-negative rate was 4.2%), with

an AUC of 0.82.

In Gur et al(16) study 115

(36.0%) of the 319 patients had a

score   3.5 according to the Tenon

model, and in this group, 20 had

at least 1 positive NSLN. With a

score cut-off of 3.5, the negative

predictive value was 72% and the

false negative rate was 17.3%,

with an AUC of 0.69.

In Hidar et al(30) study, 26

(30%) of the 87 cases were report-

ed with a Tenon score   3.5, and in

this subset of patients, 15 were

associated with a negative NSLN

(negative predictive value was 57%

and the false-negative rate was

43%), with an AUC of 0.75.

In our patients the Tenon score

shows 11 patients with score  

3.5,  seven patients  have negative

NSLN (negative predictive value =

90%), and four patients have po-

sative NSLN (posative predictive

value = 30%). This is due the low-

est score in our study is 1.5 (the

smallest tumor size =2cm).All pa-

tients(26) with score   6  have po-

sative NSLN (posative predictive

value = 100%), so we can predict

the NSLN status in 55%of our pa-

tients.. The areas under the curve

of Tenon score was 0.91 (exellent).

ConclusionConclusion
To our knowledge, the current
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study is the first to report, to com-

pare and to validate NSLN metas-

tases predictive tools in Egyptian

population. The three scoring sys-

tems (MSK, MD Anderson, Tenon)

were comparable, as determined

by their AUC, 0.84, 0.90, 0.91 re-

spectively with sufficient predicta-

bility to be called valid.

The MSKCC nomogram was

outperformed in our study popula-

tion because it presents as graph-

ic nomogram and as digital availa-

ble at Web site, www.mskcc.org/

nomograms, and appears to pro-

vide a useful quantitative estima-

tion on NSLN involvement when

discussing the indication to com-

pletion ALND with the patient.

The use of scoring systems

must be applied with caution until

future studies provide a more ac-

curate assessment of the risk

NSLN metastases for patients with

a positive SLNB.
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IntroductionIntroduction
Anemia is a condition in which

the number of red blood cells (and

consequently their oxygen-carrying

capacity) is insufficient to meet

the body’s physiologic needs (WHO,

2011). Normal range of hemoglo-

bin levels is defined by the World

Health Organization as a hemoglo-

bin concentration lower than 13

ANEMIA, PHYSICAL PERFORMANCEANEMIA, PHYSICAL PERFORMANCE
RELATIONSHIP AMONG ELDERY PATIENTSRELATIONSHIP AMONG ELDERY PATIENTS
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AbstractAbstract
Background:Background:  There is limited insight into the effect of anemia on func-

tional status of elderly person. Aim of work: Aim of work: To assess prevalence of anemia
and identify the effect of anemia on the physical performance of the elderly
patients   attending the geriatric outpatient clinics in Mansoura hospitals.
Method:Method: an observational study carried on 200 elderly patient's ageing≥ 60
years attending geriatric outpatient clinics at the specialized medical hospi-
tal and the general hospital in Mansoura city. Patients were interviewed indi-
vidually by the researcher to collect data. Results: Results: The prevalence of anemia
at baseline was 30% according to WHO criteria (Hb<13 g/dl in males and
<12 g/dl in females). Anemic elderly person had poorer performance and
more disability in activities of daily living, instrumental activity of daily living,
short physical performance battery and International Physical Activity than
person without anemia. Conclusion: Conclusion: Anemia in elderly persons appears to
be associated with disability and poorer physical performance. Recommen-Recommen-
dation:dation: Health education programs to elders about the disease process and
In- service training programs to all nurses and health care providers in hos-
pitals and outpatient clinics to update their knowledge, increase their ability
to care for elderly patients with anemia.
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g/dL in elderly men and lowers

than 12 g/dL in women(3,10).

Anemia is a common problem

among elderly and it’s causes are

divided into three broad groups:

nutrient-deficiency anemia, most

often iron deficiency anemia; and/

or anemia of chronic disease, per-

haps better termed as anemia of

chronic inflammation; and unex-

plained anemia(13,33).

Anemia has been associated

with loss of physical function; in-

dependent of underlying disease

status(9,23) but the exact pathway

through which anemia may nega-

tively affect physical function has

not been studied extensively. It

could be hypothesized that ane-

mia results in fatigue and dimin-

ished muscular oxygenation,

which may affect muscle strength,

quality and subsequently physical

performance. In addition, because

older persons with anemia have

been shown to have higher serum

levels of C-reactive protein (CRP),

a state of underlying chronic in-

flammation may have caused

greater physical decline(9).

In Egypt generally and Dakah-

lia particularly there is lacking in

studies assessing the prevalence

of anemia among elderly and its

impact on their physical perfor-

mance.

Aim of the StudyAim of the Study
This study was carried out to

assess the prevalence of anemia

and find the relationship between

presence of anemia and the physi-

cal performance of the elderly pa-

tients attending the outpatient

clinics hospital in Mansoura city.

Subjects and MethodSubjects and Method
Study design: Study design: It is an observa-

tional study.

Settings:  Settings: Carried out at geriat-

ric outpatient clinics at the spe-

cialized medical hospital and the

general hospital in Mansoura city

after taking the consent of the

managers.

Time  of  study:  Time of study: from March

2012 to September 2013.

Subjects:Subjects:

Using DDS research .com soft

ware, for sample size calculation

and using percentage of anemia

among males 66.4% in 1986 and

77.4% in 2000 and Alfa error 5%,

Beta error 20%. The sample size is
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105+20% =126. 

This study included 200 elderly

attendants of both sexes from the

geriatric outpatients clinics in the

above mentioned hospitals during

the time of study  fulfilling the fol-

lowing criteria: aged 60-95 years,

able to communicate, willing to

participate in the study and  avail-

able at the time of data collection.

Excluded elderly those who refuse

blood sample, who had blood

transfusions within12 weeks prior

to the beginning of the study, ac-

tive bleeding, severe cognitive im-

pairment, or subjects were over 95

years, elderly with neurological

disease and other neurodegenera-

tive diseases or severe organ in-

sufficiency (that limit the patient’s

autonomy) and elderly with termi-

nal illness.

Tools: Tools: six tools were used:

Tool  I:  A  questionnaire  aboutTool I: A questionnaire about

Socio  demographic  and  medicalSocio demographic and medical

data :data :

It was developed by the re-

searcher after literature review

and it included:-

1: Socio-demographic charac-

teristics of the patients such as

age, sex, residence and co-

inhabitance marital status, level of

education, occupation before re-

tirement and income.

2: Dietary habits, feeding pat-

tern, daily fluid intake and appe-

tite changes. 

3: Risk behaviors in the life

style such as smoking and caf-

feine consumption

4: Medical history of diseases (es-

pecially GIT, hepatic, renal, cardiac).

5: Medications and drugs used

& nutrient supplements, 

6: Previous hospitalization and

Surgery conduction.  

7: Medical history of anemia

(signs, symptoms and complica-

tions of anemia)

8: Family history of anemia.

Tool  II:  Mini  Nutritional  As-Tool II: Mini Nutritional As-

sessment  short  form  scalesessment short form scale

(MNA):(MNA):

The MNA was developed by Vel-

las et al (2006)(31) for elderly; the

total score is 14 points which cat-

egorized into three levels; normal

nutritional status (12 to 14 points),

at risk of malnutrition (8 to 11

points), and malnourished (Less

than 7 points).

Tool III:Tool III:

Katz and Akpom scale (1976)
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(20) was used to assess activities

of daily living. The total score of

the scale is 6-18. According to

Katz and Akpom scale elderly were

classified into three categories:

• Totally dependence: those who

scored 13 to 18.

• Partially dependence: score 7

to 12 points. 

• Independence: those with

score of 6 points.

Tool IV:Tool IV:

Lawton and Brady scale of in-

strumental activities of daily living

(1969)(21). The scale includes eight

items: ability to use the telephone,

go shopping, food preparation,

housekeeping, laundry, transpor-

tation, responsibility for own med-

ication and ability to handle financ-

es. The answers were given a score:

 Able (2)        Unable (1)

The maximum score was 16 for

females and 10 for males. Six

points from the maximum score

were subtracted for males for gen-

der-specific questions. The score

achieved by the elder was calcu-

lated as a percentage. The degree

of the elder’s performance of IADL

was categorized as follows: totally

dependent (0-<25%), partially de-

pendent (25-<75%), independent

(≥75%) (Translated into Arabic and

tested for its validity and reliabili-

ty by Fatma Hallaj 2007 (Hallaj,

2007)(18).

Tool  V:  The  short  physicalTool V: The short physical

performance battery: performance battery: 

It is developed by Guralnik, et

al (1999)(17) to assess walking

speed, standing balance, and abil-

ity to rise from a chair. Walking

speed was defined as the best per-

formance (time in seconds) of two

4-m walks along a corridor. For

standing balance, participants

were asked to stand in three pro-

gressively more-difficult positions

for 10 seconds each: a position

with the feet side by side, a semi-

tandem position, and a full-tandem

position. For the chair-stand test,

participants were asked to stand

up from and sit down in a chair

five times without using hands;

the performance was timed. Each

physical performance test was cat-

egorized into a five-level score,

with 0 representing inability to do

the test and 4 representing the

highest level of performance.

Tool  VI:  International  Physi-Tool VI: International Physi-

cal Activity Questionnaire (IPAQ)cal Activity Questionnaire (IPAQ)
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short form: short form: 

It is developed by Craig et al

(2003)(11). It was used to assess

the level of physical activity of the

elderly patients during the last

week. The tool include 7-items

that measure three specific types

of activity, namely walking such

as " How much time in total did

you usually spend walking on one

of those days?, moderate intensity

activity such as " How much time

in total did you usually spend on

one of those days doing moderate

physical activities, and vigorous-

intensity activity such as " How

much time in total did you usually

spend on one of those days doing

vigorous physical activities?

Method:Method:

1. Consent of the managers

was taken. Based on the schedule

of the outpatient clinics at special-

ized medical hospital and general

hospital. The researcher visited

each clinic twice/ week.

2. A verbal consent of every eld-

er included in the study was ob-

tained after explanation of the

purpose of the study. Patient's pri-

vacy & confidentiality was main-

tained. 

3. For every elderly the ques-

tionnaires were fulfilled and the

six tools of the study were com-

pleted (by the researcher) then

physically examined, weight and

height were measured to calculate

the body mass index (BMI) and

blood sample was obtained for he-

moglobin estimation.

4. A pilot study was carried out

on 20 ( 10% ) of elderly patients at

the specialized medical hospital

before starting the data collection

to test the feasibility of the tools

and to make the necessary modifi-

cations.

5. Data obtained from this study

were analyzed using PC with sta-

tistical package for social science

(SPSS) version 13. The mean and

percentage were used for descrip-

tive statistics While for Analytical

statistics Chi square (χ2), Fisher

Exact Test probability (FET),and

student t-test were used. The 0.05

level was used as the cut off value

for statistical significance. 

ResultsResults
Data analysis of the socio-

demographic characteristics of the
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studied subjects revealed that, the

age of the studied subjects ranged

from 60 to 85 years, (the mean

±SD = 65.74±5.57 years). Females

constituted 51.5% of the elders,

while 48.5% were males. 

In this study the prevalence of

anemia among elderly persons

who attended the geriatric outpa-

tient's clinics of Mansoura hospi-

tals was 30% (Fig.I). As regard se-

verity of anemia 20.5% had mild

anemia with hemoglobin level be-

tween 10-12mg/dl while 9.5% had

moderate anemia with hemoglobin

level between 7-9mg/dl and no

one had severe anemia (Fig. II). 

Comparison between anemic

and non anemic elderly as regard

personal Socio-demographic char-

acteristic, table(I)table(I) showed that the

mean age of  non anemic elderly

was 64.8±4.8 years and it was

67.9±6.6 among anemic (t=3.3,

P=0.001). Concerning occupation

of elders, it was observed that

there was a statistically signifi-

cance difference between anemic

and non anemic elderly (Chi

square (χ2) = 123.6, P=0.018).

On studying medical history

and use of medications. Table  (II)Table (II)

showed a statistical significant dif-

ference between the number of

chronic diseases affecting elders

and occurrence of anemia

(P=0.002). Also a significant rela-

tion was found between hyperten-

sion and diabetes mellitus to oc-

currence of anemia (P=0.035) and

(P=0.028) respectively. Moreover,

using antihypertensive drugs and

anti diabetic drugs affected signifi-

cantly anemia (P=0.010) and

(P=0.024) respectively. Not only

that but there were also a signifi-

cant difference between both

groups concerning smoking and

caffeine consumption (Chi square

(χ2)=8.3, p=0.015) and (χ2=4.4,

p=0.036) respectively.

Table  III:Table III: Shows the relation

between the number of meals con-

sumed by the elderly and occur-

rence of anemia. Differences be-

tween groups of anemia was

statistically significance (Fisher

Exact Test probability (FET)

=42.333, p=0.000). Concerning

the type of food consumed by the

elderly, the differences between

groups regarding consumption of

enough milk (FET=32.737,

P=0.000), enough meat, poultry or
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Fish (FET=96.801, P=0.000), enough

fruits or vegetables, (FET=28.315,

P=0.000). And in relation to fluid

intake (FET=13.363, P=0.000).

Table V:Table V: It appears from the ta-

ble that there was significant dif-

ference between anemic and non

anemic elders as regard past his-

tory of anemia (χ2=37.8, P=0.000),

family history of anemia (χ2=33.7,

P=0.000), previous hospitalization

(χ2=6.585, P=0.010), previous sur-

gery (χ2=8.747, p=0.003), mani-

festation of easy fatigability and

palpitation (P=0.039 and P=0.024)

respectively and periodic follow up

examination(χ2= 5.5, p=0.019).

Results of using the mini nutri-

tional assessment tool (MNA) are

shown in Table  VI:  Table VI: There was a

significant difference in health

status of anemic and non anemic

elders (χ2= 101.2, p=0.0008). Also

There was statistically significant

difference between both groups

concerning the (IPAQ) (χ2=86.8,

p=0.000), ADLS (FEP, p=0.000),

IADLS (χ2=41.8, p=0.000) and

PPB (χ2=114.5, p=0.000). 

After regression analysis TableTable

VII:VII: it appears that MNA score,

IADL score, physical function, age

and income were the most impor-

tant risk factors associated with

anemia. Regarding MNA score

(Odds Ratio=0.11;95% Confidence

interval:0.0-0.51),considering in-

come, those with insufficient in-

come had 12 times more risk for

having anemia than those with

sufficient income, for age (Odds

Ratio=0.70; 95% Confidence inter-

val: 0.5-0.90), Considering physi-

cal function (Odds Ratio= 0.15;

95% Confidenceinterval: 0.0-0.42)

and IADL score (Odds Ratio =0.70;

95% CI: 0.5-1.0).
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Discussion Discussion 
Anemia is a very common prob-

lem and is often overlooked in old-

er persons despite considerable

evidence that low hemoglobin lev-

els indicate physiologic decline in

these patients. Multiple studies

demonstrated that anemia is an

independent risk factor for in-

creased morbidity and mortality,

and decreased quality of life in

community-dwelling older persons
(5,27).

The present study revealed that

the prevalence rate of anemia in

elderly who attended outpatient's

clinics was 30% (based on the

WHO criteria for defining anemia).

This result is slightly higher than

the result of another study con-

ducted in geriatric clubs in Egypt

by Mortagy et al., (2008)(22),

which was 24%.The explanation of

this difference may be related to

the setting in which the study was

conducted, is the site of the study

as the first one is a hospital based

while the second is community

based. In Brazil the prevalence

Fig. I: Fig. I: The numbers of the elderly with anemia who attending the geriatric outpa-
tient clinics hospital at mansoura city.

Fig. II: Fig. II: The distribution of anemic elderly according to level of hemoglobin.
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rate of anemia was 25% in the

outpatient clinics and 21% in the

community-based cohort(4). In de-

veloped countries this rate is

much lower; it was 10.6% in USA
(16), 11% in Italy(2,14).

On classifying anemia accord-

ing to degrees or severity in this

study 20.5% of elderly patients

had mild anemia (Hb=10-12mg/

dl) and 9.5% had moderate ane-

mia (Hb=7-9mg/dl), while no par-

ticipant had severe anemia (Hb

<7mg/dl). The rate of mild anemia

is higher than that reported by

Tettamanti et al, (2010)(29) in Italy

which was11.8%.

The present study revealed that

the rate of anemia is significantly

increases with age advancing.

This result agreed with a study

done by Brenda et al, (2004)(9) in

USA reported also the same result

was given by Gaskell et al, (2008)
(15) that is explained by increased

association of co-morbidity.

The mean age of anemic elderly

in the present study was 67.9±6.6

years (ranged from 60 to 85

years). Terekeci et al (2009)(28) in

Turkey demonstrated that the

mean age of subjects was 71.5±

5.1 years (range, 65-91).

Considering income, this study

revealed that it has a significant

effect on anemia as those with in-

sufficient income had 12 times

more risk for having anemia than

those with sufficient income keep-

ing all other factors constant. As

this low income insufficient to bay

a funky diets not the high biologi-

cal value diet. A study done by

Bodnar et al, (2002)(7) in USA

shows that low socioeconomic

state is risk factor for iron defi-

ciency anemia. WHO (2004)(32) es-

timates that, iron deficiency ane-

mia (IDA) resulted in 273000

deaths with 97% occurring in low-

and middle-income countries.

The present study showed that

there was a significant difference

between both groups as regard

positive family history of anemia,

it was 41.9% in non anemic and

58.1% in anemic elders (P=0.000).

This result may be related to shar-

ing the same diet with family in

Oriental and Arab countries.

As regard past history of ane-

mia, it was positive in 87.5% of
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anemic compared to 12.5% of non

anemic elders in the study. The

difference was significant (P=

0.000). This can be attributed to

the monotonous starchy diet upon

which the poor elders depend and

unable to change it. This agree

with study done in Egypt by Mor-

tagy et al., (2008)(22) which re-

vealed that there is statistical sig-

nificance difference between

anemia and past history of anemia

(P=0.001).

As regard manifestation of ane-

mia the study revealed that there

were statistically significant differ-

ence between two group as regard

easy fatigability and palpitation

(P=0.039 and P=0.024) respective-

ly. It agree with a study done by

Beghe et al, (2004)(6) in USA dem-

onstrated that anemia is associat-

ed with symptoms ranging from

weakness and fatigue to increased

falls and depression, and in severe

cases can lead to congestive heart

failure. 

Concerning risk behavior and

periodic check up this study re-

vealed that there were statistically

significant reverse relations be-

tween smoking caffeine consump-

tion (p=0.036), adherence to peri-

odic check up (p=0.019) and oc-

currence of anemia. As 19.3% of

non anemic elders were smokers

compared to 11.6% smokers in

anemic elders (p=0.015). The rate

of caffeine consumption among non

anemic was 90.7% and it was 80%

in anemic elders (p=0.036). On the

contrary, a study done by Nelson

and Poulter (2004)(23) in UK re-

ported that tea drinking limits the

absorption of non haem iron.

The present study revealed that

there is a statistical significant in-

verse relation between dietary

habits and anemia regarding

number of meals (P=0.000),

enough consumption of: milk and

milk products (P=0.000), meat,

poultry or Fish (P=0.000), and

fruits or vegetables (P=0.000). Re-

garding consumption of cereals

the relation was statistically insig-

nificant (P=0.521). This result dis-

agree with the study done by Mor-

tagy et al., (2008)(22) in Egypt

which revealed that there is a sta-

tistically significance difference

between anemia and legume in-

take with (P-value=0.01).

Concerning medical history,
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the present study showed that

43.3% of anemic elders were com-

plaining of three or more chronic

illness compared to 4.3% of non

anemic (P=0.002). As regard the

relation between type of chronic

disease and anemia occurrence,

this work revealed that the signifi-

cant effect was detected only in di-

abetes and hypertension. As

43.3% of anemic elders have dia-

betes compared to 37.1% of non-

anemic (p=0.028). This agrees

with a study done by Anand et al,

(2005) in USA(1) on 5000 partici-

pants and found that 34% of ane-

mic patients were diabetics. Also

using of medications by elders in

this study revealed significant ef-

fect on occurrence of anemia only

when using hypoglycemic agents

(P=0.024) and antihypertensive

drug (P=0.010) There is good evi-

dence that many drugs used to

treat diabetes may exacerbate

anemia associated with diabetes.

Study done by Bolen et al, (2007)
(8) in USA revealed that five dis-

tinct oral drug classes are now

available for the treatment of type

2 diabetes and most of these

agents lower hemoglobin levels ap-

proximately 1% to 2%. Also 51.7%

of anemic elders in this work had

hypertension compared to 46.4%

of non-anemic (p=0.035). The ex-

planation of this is that erythro-

poietin and anemia have impor-

tant interactions with blood

pressure control in both health

and disease. In patients with es-

sential hypertension, endogenous

erythropoietin levels are positively

correlated with blood pressure lev-

els and total peripheral resistance,

independent of hemoglobin levels.

It is conceivable that a reduction

in erythropoietin synthesis may

act to partly counterbalance blood

pressure elevation associated with

fluid retention in diabetes and

Chronic Kidney Disease(30).

The relation between anemia

and previous surgery is evident in

this work as 62.5% of  those who

were anemic compared to 27.2%

of non anemic elderly conducted

previous surgery and the differ-

ence was significant (p=0.003)

This is in-agreement with a study

done by Jeong et al (2012)(19) in

Korea. Also previous hospitaliza-

tion was positive in 52.0% of those

who were anemic compared to

48.0% of non anemic elderly

(P=0.010). This is agree with a

study done by Riva et al (2009)(26)
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in Italy and reported that the risk

of hospitalization was higher

among the mildly anemic non ane-

mic elderly subjects. 

Concerning the relation be-

tween anemia and nutritional

status of the elders, in this work

using Mini Nutritional Assessment

Scale revealed that 11.7% of ane-

mic elders were mal-nourished

and 70% at risk of malnutrition

while all the non anemic were

well-nourished (P=0.000) After re-

gression analysis regarding MNA

score, the increase in the score by

one degree was associated with

decreased risk for anemia by

about 89% (Odds Ratio=0.11; 95%

Confidence Interval: 0.0-0.51).

Increasing functional deteriora-

tion is associated with decreasing

hemoglobin concentration in an

inverse and linear manner. It is

important to note, that even low

normal hemoglobin levels may be

a marker for declining function
(10,25).

This study revealed that there

were significant relations between

anemia and ADLS result's where

10% of anemic elders need help

(P=0.000), IADLS result's revealed

that 30% of anemic elders need

help (P=0.000), Physical Perfor-

mance Battery (PPB) scale showed

that only 3.3% of them had high

performance (P=0.000) and for In-

ternational Physical Activity Ques-

tionnaire (IPAQ) scale it appeared

that 68.3% were inactive (P=0.000).

After regression analysis consider-

ing physical function, a 85.0%

lower risk for anemia was record-

ed for increased physical function

(Odds Ratio=0.15; 95% Confi-

dence Interval: 0.0-0.42). the in-

crease in IADL score by one more

degree was associated with de-

creased risk for anemia by about

30% (OR=0.70; 95% CI: 0.5-1.0) .

This is agree with another

study done by Penninx et al,

(2004)(25) in Italy which revealed

that anemic persons had poorer

performance (8.8 vs. 9.6, P=.003)

than persons without anemia. An-

other study done by Den Elzen et

al, (2009)(12) in Canada was simi-

lar to the present study which

demonstrated that Participants

with anemia had a greater in-

crease in disability in basic activi-

ties in daily living compared with

participants who did not have
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anemia during follow-up (differ-

ence in annual change in Groning-

en Activity Restriction Scale score

1.7, 95% CI 0.8 to 2.7, p<0.01). 

ConclusionConclusion
Based on findings of the

present study, it can be concluded

that anemia is a common problem

among elderly and it’s prevalence

increase with advancing age. The

most important predictor for ane-

mia in the present study was age,

income and nutritional habits.

Anemia has several adverse conse-

quences in the elderly; it increases

the incidence of fatigue, and has a

negative impact on cognitive and

physical function. 

The present study revealed that

the increase in IADL score by one

more degree was associated with

decreased risk for anemia by

about 30% (OR=0.70; 95% CI: 0.5-

1.0). Considering physical func-

tion, a 85.0% lower risk for ane-

mia was recorded for increased

physical function (OR=0.15; 95%

CI: 0.0-0.42). Functional deterio-

ration is associated with decreas-

ing hemoglobin concentration in

an inverse and linear manner. Im-

paired physical function or disa-

bility lead to anemia as the elder

person become unable to do shop-

ping, preparing food or even feed

himself , this lead to anemia that

increases his disability.

RecommendationsRecommendations
Based on the results of this

study, the following recommenda-

tions are suggested:

• Health education programs to

elders about the disease process

and the importance of adoption

healthy lifestyle.

• Early identifying causes and

high risk behaviors conducive to

anemia by  the caregivers is im-

portant in order to motivate elders

to modify them. It can be achieved

through comprehensive assess-

ment of elders which will provide

the nurse with baseline data, help

to identify high risk groups, plan

and implement appropriate nurs-

ing intervention.

• In- service training programs

to all nurses and health care pro-

viders in hospitals and outpatient

clinics to update their knowledge

increase their ability to care for

elderly patients with anemia, and

teach patients to modify their un-
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healthy lifestyle behaviors.

• The evaluation of newly diag-

nosed anemia should not be de-

layed in patients with a life expec-

tancy of 1 year or longer, because

anemia may be the first sign of se-

rious underlying pathology.

• Follow up visits either to the

clinic or through home visits is

important in order to evaluate the

progress of patient's condition and

motivate them to adhere with pre-

ventive measures.
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AbstractAbstract
Background and Aim of Work: Background and Aim of Work: Diabetes mellitus (DM) is a complex pro-

gressive disease characterized by hyperglycemia and  a  high risk of  athe-
rothrombotic disorders  affecting  the  coronary,  cerebral  and  peripheral
arterial trees. Oxidative stress is reported in diabetic patients. We investigat-
ed the haemostatic functions and oxidative stress in streptozotocin (STZ)-
induced diabetic rats and the effects of anticoagulant (warfarin) and L-
carnitine on those parameters.

Materials  and  Methods:  Materials and Methods: Forty male Sprague-Dawley rats were divided
into four groups; control, DM, DM received warfarin or L-carnitine. In all
rats, blood glucose, insulin, haemoglobin A1c (HBA1c), fibrinogen, factor VII
(FVII), plasminogen activator inhibitor-1 (PAI-1), fibrin degradation products
(FDP), protein C, malondialdehydes (MDA), and anti-oxidants (superoxide
dismutase, catalase, glutathione peroxidase, glutathione) were measured.
Also, prothrombin time (PT), activated partial thromboplastin time (aPTT)
and platelet aggregation were evaluated.

Results:Results: In STZ-induced diabetic rats, plasma glucose, HBA1c, MDA, fi-
brinogen, FVII, PAI-1 and platelet aggregation increased while insulin, PT,
aPTT, FDP, protein C and anti-oxidants decreased. Warfarin administration
to diabetic rats decreased fibrinogen and FVII and increased PT and aPTT
with no effect on MDA, anti-oxidants, PAI-1, protein C, FDP and platelet ag-
gregation. On the other hand L-carnitine decreased fibrinogen, FVII, PAI-1,
MDA and platelet aggregation and increased PT, aPTT, protein C, FDP and
anti-oxidants in diabetic rats.

Conclusion: Conclusion: Hyperglycemia plays an important role in hypercoagulation
state and oxidative stress in STZ-induced DM. L-carnitine improves oxida-
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IntroductionIntroduction
According to the International

Diabetes Federation, percent of di-

abetes in Egypt was 11.4% in the

year 2010 and this likely to in-

crease to 13.7 % by the year 2030
(1). Diabetes mellitus (DM) is a

complex progressive disease,

which is accompanied by multiple

complications.  It has been recog-

nized as the sole independent risk

factor for the development of car-

diovascular disease(2). Adminis-

tration of streptozotocin (STZ)

causes pancreatic beta cell de-

struction that leads to the devel-

opment of hyperglycemia, dyslipi-

demia and renal dysfunction in

rats(3). The STZ animal model de-

velops characteristic symptoms of

diabetes such as hyperglycemia,

hyperlipidemia and increased wa-

ter and food intake without body

weight gain. Reactive oxygen spe-

cies  (ROS), which  cause cellular

damage by the oxidation ability,

have  been implicated in the path-

ogenesis of diabetes mellitus(4).

During diabetes, persistent hyper-

glycemia increases the production

of ROS through glucose autoxida-

tion(5). In addition, oxidative

stress in diabetes mellitus results

from reduction in capacities of the

antioxidant defense system in-

cluding scavenging enzymes such

as superoxide dismutase and glu-

tathione reductase, and deficien-

cies of antioxidants such as vita-

min C and E(6). The oxidative

stress has also been associated

with diabetic states in animals

and humans(7). A study using

STZ-induced diabetic rats showed

that levels of lipid peroxidation

had increased, as indicated by thi-

obarbituric acid reactive sub-

stances (TBARS), which is one of

oxidative stress markers suggest-

ing the occurrence of oxidative

stress(8). Moreover, diabetic pa-

tients have significant defects in

antioxidant   defense elements,

and enhanced   ROS generation is

one of the major determinants of

diabetic complications(9). Admin-

istration of antioxidants as vita-

mins C and E has been reported

tive stress and decreases the hypercoagulation state in DM. On the other
hand, warfarin normalize the hypercoagulation state in DM with no effect on
oxidative stress.

Key  Words:Key Words: diabetes mellitus, coagulation, L-carnitine, warfarin, oxida-
tive stress.
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to reduce the complications in DM

by arresting free radical damage
(10). 

Besides hyperglycemia, diabetic

patients also suffer from dyslipide-

mia(11), which can lead to in-

creased atherogenesis and heart

disease(12). In addition, clinical

and epidemiological observations

have led to the concept of a proco-

agulant state in type 2 diabetes.

Thrombophilia in diabetic patients

is a well recognized phenomenon

which contributes an additional

risk of coronary heart disease

(CHD). In a series of 1980 type 2

diabetic patients, both male and

female diabetic patients showed

significantly shorter activated par-

tial thromboplastin time (aPTT)
(13). Acang and Jalil(14) have re-

ported significantly high fibrino-

gen and short prothrombin time

(PT) and aPTT in diabetic patients,

especially those who suffered from

diabetes for a long time. Increased

concentration of fibrinogen in un-

controlled non insulin dependent

diabetes mellitus (NIDDM) pa-

tients is implicated in vascular

damage induction(15). Yurekli et al
(16) have concluded a subtle acti-

vation of extrinsic pathway with a

concomitant decrement in intrin-

sic pathway of the coagulation

cascade in type 2 diabetes. In ad-

dition, Bae et al(17) observed that

PT and aPTT did not differ signifi-

cantly between diabetic patients

and controls; however a signifi-

cant decrease was observed in fi-

brinogen levels in diabetic pa-

tients. Short aPTT and PT have

been associated with increased

risk for thromboembolism in renal

transplant patients(18). In a series

of 35 type 1 diabetic patients,

there was no significant difference

in coagulation parameters and

none of the patients developed

thrombosis or vascular disease in

a two year follow up(19). 

L-carnitine is a naturally occur-

ring compound and an antiradical

widely distributed in the body,

and decreases lipid peroxidation
(20). L-carnitine prevents TBARS

formation and increases the anti-

oxidants in aged rats’ brain(20).

Although these previous studies

suggest that L-carnitine possesses

antioxidative activity, it remains

unknown whether this compound

is able to affect coagulation asso-

ciated factors. It is hypothesized

that L-carnitine could attenuate
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diabetes associated haemostatic

disorder, at least via diminishing

oxidative stress. In addition, many

physiologic and pathologic condi-

tions affect blood, tissue and uri-

nary concentrations of carnitine in

both animal and human subjects.

In acute or chronic STZ-induced

diabetic rats, the pancreatic con-

tent of carnitine was found to be

significantly lower than in nondia-

betic control rats(21). Further-

more, studies on the antioxidant

effect of carnitine on diabetes mel-

litus are few. Therefore, we inves-

tigated the effect of L-carnitine on

the diabetogenic action of STZ in

rats. 

Warfarin (Coumadin) is an anti-

coagulant normally used in the

prevention of thrombosis and

thromboembolism(22). Warfarin

inhibits the vitamin K-dependent

synthesis of biologically active

forms of the calcium-dependent

clotting factors II, VII, IX and X, as

well as the regulatory factors pro-

tein C, protein S, and protein Z
(23). As there are few studies con-

sidering the anticoagulant effect of

warfarin and L-carnitine on

diabetes mellitus, therefore, the

aim of the present work was to

investigate the haemostatic

functions and oxidative stress in

streptozotocin (STZ)-induced dia-

betic rats, a well-characterized an-

imal model of type 1 diabetes, and

the effects of anticoagulant (war-

farin) and L-carnitine on those pa-

rameters.

Materials and MethodsMaterials and Methods
Chemicals:Chemicals: STZ (streptozoto-

cin), warfarin [4-Hydroxy-3-(3-

oxo-1-phenylbutyl)coumarin] and

L-carnitine were obtained from

Sigma-Aldrich (St. Louis, MO,

U.S.A.).

Animals:Animals: Forty male Sprague

Dawley rats, weighing 220-240 g,

were used in the present study.

They were purchased from Vac-

cine and Immunization Authority

(Helwan, Cairo, Egypt) and housed

(Animal House, Medical Physiolo-

gy department, Faculty of Medi-

cine, Mansoura University, Egypt)

under controlled conditions (tem-

perature 23±1°C, and a 12:12

light/dark cycle).The animals were

allowed free access to food and tap

water. All animal procedures were

performed in accordance with pro-

tocols approved by the Medical Re-

search Ethics Committee of Man-
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soura University, Egypt and in

compliance with standards and

regulations for the care and use of

laboratory rats set by the National

Institutes of Health.

Experimental design:Experimental design:

The animals were randomly di-

vided into four groups of ten rats

each. First group (GI) consisted of

untreated control (normal) ani-

mals. The second group (GII)

served as untreated diabetic

group.  The third group (GIII) in-

cluded the diabetic rats treated

with warfarin. The forth group

(GIV) included the diabetic rats

treated with L-carnitine.  Diabetes

was induced in rats of second,

third and forth groups by single

intra-peritoneal (i.p) injection of

70 mg\kg streptozotocin(24) (dis-

solved in 0.1 M sodium-citrate

buffer, pH 4.5). The control rats

received an equivalent amount of

the sodium-citrate buffer. In order

to confirm diabetes, three days af-

ter streptozotocin injection, blood

glucose was measured  using  glu-

cometer  instrument  (Accu-check-

active, ROCHE,  Germany)  and

animals  with  blood glucose over

200  mg\ dL were  considered  as

diabetics (25). The rats with war-

farin treatment (GIII) were admin-

istered 0.25 mg/liter warfarin po-

tassium (26) in drinking water

from the day of STZ injection for

21 consecutive days. Because dia-

betic rats drink much more water,

the dosage of warfarin was re-

duced to 0.06 mg/liter(26) from 2

days after injection of STZ. Group

IV rats were injected intraperito-

neally with L-carnitine a dose of

500 mg/kg/day for 21 consecutive

days after STZ injection(27). 

Sampling protocol:Sampling protocol:

Blood  samples:Blood samples:  At the end of

experimental period, blood sam-

ples were collected by cardiac

puncture into tubes containing

EDTA, mixed well and divided into

two tubes: the first one was used

for determination of hemoglobin

A1c (HBA1c), and the second tube

was centrifuged at 3000 r/min

(1000g) for 10 min to obtain plas-

ma samples which were used for

measurement of glucose, insulin,

malondialdehyde (MDA), and anti-

oxidants (reduced glutathione,

glutathione peroxidase, superoxide

dismutase, and catalase) levels.

Biochemical investigations: Biochemical investigations: 

Plasma glucose was quantitat-
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ed by glucose oxidase-peroxidase

method using the kit supplied by

SPINREACT, Spain (Ref:1001190).

Plasma insulin was determined

using Ultra Sensitive Rat Insulin

ELISA Kit (Cat.No. 90060, Crystal

Chem INC, Spain) following manu-

facturer’s instructions. In addi-

tion, hemoglobin A1c (HBA1c) was

measured by a commercial kit

(Crystal Chem's rat HbA1c Kit,

Catalog. No. 80300).

Malondialdehyde (MDA) was

analyzed by measuring the pro-

duction of thiobarbituric acid re-

active substances (TBARS) accord-

ing to the method of Buege and

Aust(28) using TBARS assay kit

(Cat. No. 10009055, Cayman,

USA). Reduced glutathione (GSH)

(Cayman kit, Cayman, USA, Cat.

No. 703002), glutathione peroxi-

dase (GSH-Px) (Northwest Life Sci-

ence Specialties [NWLSSTM] kit,

Canada, Cat. No. NWK-GPX01),

superoxide dismutase (SOD) (Cay-

man kit, Cayman, USA, Cat. No.

706002), and catalase (CAT)

(Northwest Life Science Specialties

[NWLSSTM] kit, Canada, Cat. No.

NWK-CAT01) were measured ac-

cording to the manufacturer’s in-

structions.

Haemostatic functions: Haemostatic functions: 

Assessment  of  prothrombinAssessment of prothrombin

time  (PT)  and  activated  partialtime (PT) and activated partial

thromboplastin time (aPTT):thromboplastin time (aPTT):

PT and APTT were measured

using calcium rabbit brain throm-

boplastin and  kaolin  platelet

substitute  techniques  (DIAGEN

DIAGNOSTIC REAGENT LTD, OXON,

U.K). Briefly, PT was assayed with

two hundred microlitre of calcium

rabbit brain thromboplastin rea-

gent placed in a clotting tube and

incubated in a water bath at 37°C

for 2 minutes. Hundred microlitre

of plasma is then added and a

stop watch started. The tube is

gently tilted at regular interval

and the watch was stopped when

the clot formation was observed.

For aPTT, two hundred microlitre

of kaolin platelet substitute mix-

ture was placed in a clotting tube

and incubated in a water bath at

37°C for 2 minutes. One hundred

microliter of plasma was then add-

ed and the tube was gently tilted

at interval for exactly two min-

utes. One hundred microliter of

calcium chloride (pre- incubated

at 37°C) was then added and a

stop watch started. The tube was

tilted at intervals and the time for

clot formation was recorded. 
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Measurement  of  coagulationMeasurement of coagulation

and anticoagulation factors:and anticoagulation factors:

Coagulation factors, FI (fibrino-

gen) and FVII; anticoagulation fac-

tors, AT-III (antithrombin III) and

protein C; plasminogen activator

inhibitor-1 (PAI-1) and fibrin deg-

radation products (FDP) were

measured. Blood samples were

anticoagulated using sodium cit-

rate according to the protocols

provided by the manufacturers.

Fibrinogen level was measured us-

ing TEClot FIB kit (TECO, GmbH,

Germany). In addition, FVII activi-

ty was determined by a commer-

cial kit (CoasetQR FVII, Chromo-

genix, Lexington, Mass., U.S.A.).

The activity of AT-III and protein C

in plasma was measured by com-

mercial AT-III and protein C kits

(Sigma Chemical Co.), respective-

ly. The activity of AT-III and pro-

tein C was expressed as a percent-

age related to the activity of standard

plasma. PAI-1 activity (pg/ml) was

assayed by a commercial kit (Trin-

ity Biotech plc., Bray, C. Wicklow,

Ireland). Fibrin degradation prod-

ucts (FDP) is measured by Cusa-

bio rat FDP ELISA assay kit (Cata-

log No. CSB-E07942r).

Assessment  of  Platelet  Aggre-Assessment of Platelet Aggre-

gation:gation:

Platelet  rich  plasma  (PRP)Platelet rich plasma (PRP)

preparation:  preparation: To obtain PRP, the

blood was centrifuged at about 250

g at 4°c for 10 min.  Platelet count

was made by coulter LH 750 ana-

lyzer, (Beckman Coulter Inc., USA)

for PRP and for whole blood. 

Platelet  Aggregation:Platelet Aggregation: The

platelet aggregation profile was

evaluated by the method of Born
(29) by measuring turbidity with a

Chronolog optical aggregometer

(AGGRO/LINK® Model 810-CA

software) using ADP at a concen-

tration of 5 and 10 µmol/l  as an

agonist. The results were expressed

as percentage of aggregation. 

Statistical  analysis:Statistical analysis: The data

were expressed as mean ± standard

deviation of mean (Mean±SDM).

Data were processed and analyzed

using the Statistical Package of So-

cial Science version 10.0 (SPSS,

version 10.0). One way ANOVA was

done followed by Tukey’s post hoc

test. A minimum level of signifi-

cance is considered if P is ≤0.05.

ResultsResults
Table 1 shows the results of in-

sulin, glucose, and hemoglobin
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A1c (HbA1c). Plasma glucose and

HbA1c levels significantly increased

while insulin decreased in STZ-

induced diabetic rats as compared

to the control group (p<0.05).

Moreover, diabetic rats receiving

warfarin or L-carnitine showed no

changes in FBG, HbA1c or plasma

insulin levels (Table 1).

The changes in platelet count,

fibrinogen, plasminogen activator

inhibitor 1 (PAI-1) and fibrin deg-

radation products (FDP) concen-

trations, and prothrombin time

(PT) and activated partial throm-

boplastin time (aPTT) are shown in

Table (2). Streptozocin-induced di-

abetic rats showed a significant

increase in fibrinogen and PAI-1

and decrease in FDP, PT and aPTT

in comparison with control rats

(p<0.05). No significant change in

platelet count in the whole blood

or PRP was observed in STZ-

induced diabetic rats as compared

to control group (p>0.05). Warfar-

in administration to diabetic rats

significantly increased PT and

aPTT (p<0.05) and decreased fi-

brinogen concentration (p<0.05)

with no significant effect on FDP,

PAI-1 and platelet count (p>0.05)

compared with untreated diabetic

rats. Fibrinogen concentration, PT

and aPTT in diabetic rats treated

with warfarin showed a normal

values similar to those of control

group (p>0.05). On the other

hand, L-carnitine significantly in-

creased FDP, PT and aPTT (p<0.05)

and decreased fibrinogen concen-

tration and PAI-1 activity (p<0.05)

in diabetic group compared with

untreated diabetic rats, but their

values were significantly different

from those of control and warfarin

treated diabetic groups (p<0.05).

In addition, no significant effect

on platelet count was detected in

diabetic rats with L-carnitine

treatment (p>0.05) (Table 2).

The changes in factor VII, ATIII

and protein C are demonstrated in

figures 1, 2 and 3 respectively.

While ATIII, protein C significantly

decreased in STZ-induced diabetic

rats when compared with control

group (p<0.05), factor VII in-

creased. Warfarin significantly de-

creased factor VII (Figure 1)

(p<0.05) but had no effect on ATIII

(Figure 2) and protein C (Figure 3)

(p>0.05), in diabetic rats. On the

other hand, L-carnitine signifi-

cantly decreased factor VII (Figure

1) and increased ATIII (Figure 2)
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and protein C (Figure 3) activities

in diabetic rats but their values

were significantly different from

those of control and warfarin

treated diabetic groups (p<0.05). 

Table 3 shows the effects of

warfarin and L-carnitine on ADP-

induced platelet aggregation in

control and STZ-induced diabetic

rats. ADP-induced platelet aggre-

gation was significantly increased

in STZ-induced diabetic rats when

compared with the control group

(p<0.05). Warfarin had no signifi-

cant effect on ADP-induced plate-

let aggregation in diabetic rats

(p>0.05). On the other hand, L-

carnitine significantly decreased

ADP-induced platelet aggregation

in diabetic rats when compared

with control and warfarin treated

diabetic groups (p<0.05).

The changes in GSH-Px, CAT,

and SOD activities and MDA and

GSH levels in the plasma of con-

trol and STZ-induced diabetic rats

are shown in Tables 4. GSH-Px,

CAT, and SOD activities and MDA

and GSH levels in the plasma

were affected by diabetes mellitus.

While GSH-Px, CAT, and SOD ac-

tivities  and  GSH  levels in the

plasma were significantly de-

creased (p<0.05) in the STZ-

induced diabetic  group compared

with  the  control  group,  MDA

levels increased  (p < 0.05). L-

carnitine significantly increased

GSH levels and GSH-Px, CAT, and

SOD activities and decreased MDA

levels in the plasma of diabetic

rats compared with the control

group (p<0.05). On the other

hand, warfarin had no significant

effect on GSH-Px, CAT, and SOD

activities and MDA and GSH levels

in the plasma of diabetic rats

(p>0.05).
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DiscussionDiscussion
The pathological characteristics

of diabetes include hyperglycemia,

cytokine imbalance, and coagula-

tion predomination(30). Coagulato-

ry disorder often occurs in diabet-

ic patients with poor glycemic

control(31). Some of the estab-

lished effects of hyperglycemia on

oxidative stress, endothelial cell

dysfunction, extracellular matrix

formation and apoptosis are con-

sidered to play an important role

in diabetes-related vascular dam-

age. Hyperglycemia per se has

been implicated in the develop-

Fig. (1):Fig. (1): Factor VII (% of normal). DM: di-
abetes mellitus.

a:a: significant (p<0.05) compared with control

group

b:b: significant (p<0.05) compared with diabetic

group

c:c: significant (p<0.05) compared with dia-

betes+warfarin group

Fig. (2):Fig. (2): Antithrombin III (ATIII) (% of nor-
mal). DM: diabetes mellitus.

a:a: significant (p<0.05) compared with control

group

b:b: significant (p<0.05) compared with diabetic

group

c:c: significant (p<0.05) compared with diabetes

+warfarin group

Fig. (1):Fig. (1): Protein C (% of normal). DM: diabetes mellitus.
a:a: significant (p<0.05) compared with control group

b:b: significant (p<0.05) compared with diabetic group

c:c: significant (p<0.05) compared with diabetes+warfarin group
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ment of prothrombotic changes in

clamp studies where under condi-

tions of euinsulinaemic hypergly-

cemia, twofold increases in throm-

bin–antithrombin complexes and

circulating  soluble tissue factor

were documented(32). Interesting-

ly, hyperinsulinemia  in  the  pres-

ence  of  euglycemia  led  to in-

creases in PAI-1, and the authors

made the observation  that  glu-

cose  modulated  thrombotic  pro-

cesses whilst insulin regulated

fibrinolysis(32). In addition, non-

enzymatic glycation is capable of

altering the functionality of a

molecule. This mechanism has

been demonstrated in vitro for

ATIII(33). Glucose probably occu-

pies the lysine residue which

binds the ATIII to its natural co-

factor, heparin, making the mole-

cule less active(33). The glycation

mechanism seems to intervene at

other levels. Fibrin may be glycat-

ed, thus becoming less sensitive to

the processes of fibrinolysis (34).

Non-enzymatic glycation may also

involve the platelet membrane

proteins, reducing their fluidity

and making them more sensitive

to the thrombin pro-aggregant

stimulus(35). Furthermore, the ad-

vanced end-products of glycation,

may also be implicated in diabetic

thrombophilia. It has been demon-

strated in vitro that cultured en-

dothelial cells exposed to these

products express a greater proco-

agulant activity(36). Finally, in vi-

tro, glycated albumin has been re-

ported to increase tissue factor

expression in both monocytes (37)

and umbilical vein endothelial

cells(38) to indicate a mechanism

by which glycation might initiate

coagulation processes. In the

present study, our results showed

a significant increase in fasting

plasma glucose, HBA1c (Table 1),

FVII (Figure 1), fibrinogen and

PAI-1 (Table 2) and decreased in-

sulin, FDP (Table 1), ATIII (Figure

2) and protein C (Figure 3) levels

in STZ-induced diabetic rats sug-

gesting the development of a hy-

percoagulability state. Clinical

studies revealed that the increase

of coagulation factors such as fac-

tor VII (FVII), and decrease of anti-

coagulation factors such as anti-

thrombin-III (AT-III) in circulation

of diabetic patients led to hyper-

coagulability, which promoted the

development of diabetic complica-

tions, especially vascular diseases
(39). Lemkes et al.(40) indicated

that enhanced oxidative stress
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from hyperglycemia disturbed the

balance between coagulation and

anticoagulation, which facilitated

the occurrence of arterial and ve-

nous thrombotic events. It is re-

ported that excessive production

of reactive oxygen species (ROS),

acting as signaling molecules in

thrombogenic cycle, favors the

progression of thrombosis(41). In

addition, on the basis of oxidative

stress, ATIII is rapidly inactivated

during induced hyperglycemia (42)

due to the release of free radicals.

Furthermore, reduced levels of vi-

tamin E are reported in the plate-

lets of diabetic subjects, accompa-

nied by hyperaggregation(43). The

results of the current work

showed a significant increase in

MDA with decreased anti-oxidants

(GSH, GSH-Px, SOD, and CAT) in

plasma of STZ-induced diabetic

rats  suggesting  the  development

of oxidative stress (Table 4). An-

other possible mechanism for the

development of thrombophilia in

diabetes is linked with the re-

duced synthesis of heparan sul-

phate (44). Thus, hemostatic im-

balance warrants attention to

avoid diabetic vascular diseases.

Therefore, any agent with

anticoagulatory activity may po-

tentially prevent or delay the de-

velopment of diabetic hemostatic

disorders.

Animal models of diabetes mel-

litus can be produced by use of

chemicals such as streptozotocin.

Streptozotocin is an agent widely

employed to induce experimental

diabetes due to its ability to selec-

tively targets and destroys insulin

producing pancreatic islet β-cells
(45). It has a diabetogenic action

as it causes DNA strand breaks in

pancreatic islets and stimulates

nuclear poly (ADP ribose) synthe-

tase and thus depletes the intra-

cellular NAD and NADP levels.

NAD depletion by STZ inhibits

proinsulin synthesis and thus in-

duces diabetes(46). In the present

study, administration of STZ caused

a significant increase in plasma

glucose and HBA1c and decrease

in insulin levels (Table 1), there-

fore inducing experimental type 1

diabetes mellitus. On the other

hand, reactive oxygen species (ROS),

such as superoxide, hydrogen per-

oxide, hydroxyl radical and singlet

oxygen, have been implicated to

play important roles in diabetes.

Also in the case of diabetic models

induced by STZ, ROS were pro-
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posed to be formed and involved

in the death of β-cells(47). Super-

oxide radicals are converted to hy-

drogen peroxide by superoxide dis-

mutase (SOD) and hydrogen

peroxide is converted to water by

glutathione peroxidase (GPx) and/

or catalase(48). Hydrogen peroxide

can react with transition metals in

Fenton reactions, thereby being

converted into hydroxyl radicals.

Hydrogen peroxide can cross all

membranes and lead to hydroxyl

radical formation at more distant

sites. The hydroxyl radical can

cause lipid peroxidation, which in

turn leads to damage of cellular

organels and membranes, thus

causing cell death(48). With re-

spect to oxidative stress, an in-

creased free radical generation

was reported in diabetic plasma and

tissues. In diabetes, oxidative stress

seems mainly due to both in-

creased free radical concentrations

and sharp reduction of anti-

oxidative defenses(8). In consistent

with these studies, the current

work showed a significant increase

in MDA level and decrease in GSH

level and GSH-Px, CAT and SOD

activities (Table 4) in STZ-induced

diabetic rats indicating the devel-

opment of oxidative stress.

In the laboratory, measurement

of PT, APTT, and fibrinogen con-

centration are the most commonly

employed laboratory tests in pa-

tients with a suspected coagulopa-

thy(49). Prothrombin time is a la-

boratory screening test used to

detect disorders involving the ac-

tivity of the factors I,  II,  V,  VII,

and  X  of  the  extrinsic  and

common pathways(50). Activated

partial thromboplastin time is

used to screen for abnormalities of

the intrinsic and common clotting

systems and to monitor the anti-

coagulant effect of circulating hep-

arin. It measures the activities of

factors I, II, V, VIII, IX–XI, and XII

of the intrinsic and common path-

ways(51). Changes in these pro-

teins favour the development of

hypercoagulable and prothrombot-

ic state, which may in turn en-

hance cardiovascular risk by in-

creasing the possibility of

developing an occlusive thrombus

within a coronary/cerebral artery
(52). PT and APTT can therefore be

used to assess the risk of clotting

complications in patients with dia-

betes mellitus although modern

coagulation diagnostic test are be-

coming more sophisticated, PT

and APTT are still important basic
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examinations in clinical laborato-

ries(53). In the current study, PT

and aPTT were evaluated in con-

trol and STZ-induced diabetic

rats. Prothrombin time and aPTT

were significantly decreased in

STZ-induced diabetic rats in com-

parison with control group (Table

2) suggesting the development of

prothrombotic state in diabetic

rats. In addition, administration of

L-carnitine to STZ-induced diabet-

ic rats significantly increased PT

and aPTT when compared with

control rats but their values were

significantly different from those

of control and warfarin treated di-

abetic groups (Table 2). On the

other hand, warfarin , a coumarin

derivative,normalized the values of

PT and aPTT (Table 2) in STZ-

induced diabetic rats.

Plasminogen activator inhibi-

tor-1 (PAI-1) is the primary physi-

ologic inhibitor of fibrinolysis(54).

Moreover, FVII is the first enzyme

in blood coagulation system for

triggering the clotting cascade(55).

Epidemiological studies have re-

ported that high levels of factor VII

are associated with a high mortali-

ty rate for cardiovascular events
(56). In addition, fibrinogen, the

most interesting coagulation fac-

tor, is recognized as having an im-

portant predictive value as a

marker of cardiovascular risk(57).

Thus, the elevated FVII (Figure 1)

and PAI-1 (Table 2) activities and

fibrinogen level (Table 2) as we ob-

served in STZ-induced diabetic

rats reflected a disruption in the

balance of factors regulating coag-

ulation and fibrinolysis, and obvi-

ously promoted the progression of

thrombosis. However, we found

that L-carnitine administration

lowered FVII (Figure 1) and PAI-1

(Table 2) activities and fibrinogen

level (Table 2) level which contrib-

uted to attenuation of coagulatory

disorder. In addition, warfarin de-

creased fibrinogen (Table 2) level

and FVII (Figure 1) activity to nor-

mal control value with no effect on

PAI-1 (Table 2), thus reducing the

risk of developing a thrombus.

Warfarin produces an anticoagu-

lant effect by inhibiting the vita-

min K-dependent synthesis of bio-

logically active forms of the

calcium-dependent clotting factors

II, VII, IX and X, as well as the

regulatory factors protein C, pro-

tein S, and protein Z.(23). The pre-

cursors of these factors require

carboxylation of their glutamic
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acid residues to -y-

carboxyglutamates  (Gla)  on  the

N-terminal  regions to allow the

coagulation factors to bind to

phospholipid surfaces inside blood

vessels on the vascular endotheli-

um(58). The enzyme that carries

out the carboxylation of glutamic

acid is gamma-glutamyl carboxy-

lase. The carboxylation reaction

will proceed only if the carboxy-

lase enzyme is able to convert a

reduced form of vitamin K (vita-

min K hydroquinone) to vitamin K

epoxide at the same time. The vi-

tamin K epoxide is in turn recy-

cled back to vitamin K and vita-

min K hydroquinone by another

enzyme, the vitamin K epoxide re-

ductase (VKOR). Warfarin inhibits

epoxide reductase (specifically the

VKORC1 subunit), thereby dimin-

ishing available vitamin K and vi-

tamin K hydroquinone in the tis-

sues, which inhibits the

carboxylation activity of the gluta-

myl carboxylase(59). When this oc-

curs, the coagulation factors are

no longer carboxylated at certain

glutamic acid residues and are in-

capable of binding to the endothe-

lial surface of blood vessels, and

are thus biologically inactive. As

the body's stores of previously

produced active factors degrade

and are replaced by inactive fac-

tors, the anticoagulation effect be-

comes apparent. The coagulation

factors are produced, but have de-

creased functionality due to un-

dercarboxylation(60). 

The pathogenesis of the vascu-

lar complications in diabetes is

complex and has several potential

contributors including alterations

in platelet morphology and func-

tion(61). In fact, growing evidence

suggests that platelets of diabetic

patients are larger and hyperreac-

tive, and consequently present

deregulation of several signaling

pathways leading to an increase of

adhesion, activation, and aggrega-

tion(61). Moreover, it has been

demonstrated that the platelets of

these patients are more prone to

spontaneous aggregation and are

highly hypersensitive to agonists

such as thrombin, collagen, and

ADP(62). Extracellular nucleotides

such as ATP, ADP, and their nu-

cleoside  derivative, adenosine,

have  become  clearly recognized

for  their  important  role  in  mod-

ulating  processes  linked  to  vas-

cular  inflammation and  throm-

bosis(63). In the vascular system,
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the nucleotide ADP acts upon

platelets promoting their aggrega-

tion and modifying their shape
(64), while ATP has been postulat-

ed to be a competitive inhibitor of

ADP-induced platelet aggregation
(65). In support for these observa-

tions, the results of the present

study showed that ADP-induced

platelet aggregation was signifi-

cantly increased in STZ-induced

diabetic rats as compared to con-

trol rats (Table 3). In addition,

adenosine, produced by the nucle-

otide catabolism, is recognized as

an important modulator of vascu-

lar tone and a potent inhibitor of

platelet aggregation(66). Schmatz

et al(67) reported that despite the

increase of ATP, ADP, and AMP

hydrolysis contributing to an in-

crease of adenosine production in

STZ-induced diabetic rats, an ele-

vation of the adenosine deaminase

(ADA) activity was found in the

platelets of those diabetic rats.

Adenosine deaminase (ADA) is an

important enzyme that degrades

adenosine into inosine, tightly reg-

ulating local extracellular concen-

trations of adenosine(68). There-

fore, a rise in the activity of this

enzyme may lead to increased

adenosine deamination, causing a

reduction of the levels of this nu-

cleoside in the circulation.  Conse-

quently, this situation may pro-

duce a favorable scenario for the

development of vascular diseases

in diabetic state, since adenosine

has an important role in the pre-

vention of platelet aggregation and

atherothrombotic complications
(66).

On the other hand, there is ac-

cumulating evidence that the hy-

perglycemia contributes to greater

reactivity and aggregability of

platelets, particularly through the

generation of reactive oxygen spe-

cies (ROS) and by the glycation of

platelet membrane proteins(61). In

this study, we found an increase

in the glucose levels in STZ-

induced diabetic rats, accompa-

nied by an elevation in the glycat-

ed hemoglobin levels (Table 1),

which may be an indicative that

the platelet proteins and vascular

wall protein can also be suffering

non-enzymatic glycosylation.  In

addition, our results revealed in-

creased MDA level and decreased

GSH level, GSH-Px, CAT and SOD

activities in plasma of STZ-

induced diabetic rats indicating

the development of oxidative
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stress in those rats (Table 4).

In fact, it has been found  that

polyphenols  can  inhibit  the  gly-

cation  and autoxidation  of  glu-

cose, preventing  the  initiation

and propagation of protein modifi-

cation(69). Furthermore, it is well

known that the main polyphenols

present in red wine (RW) and

grape juice (GJ) are powerful anti-

oxidants, protecting many tissues

and cells, including platelets, of

damages caused by oxidative

stress(69,70). In addition, it has

been shown that the resveratrol

exerted a potent antioxidant effect

on the generation of different ROS

in activated platelets(70). Based on

these findings, the authors sug-

gest that the strong antioxidant

properties of RW and GJ may con-

tribute to the prevention of an in-

crease in the platelet aggregation

found in diabetic rats treated with

both beverages derived from

grape. In agreement with these

findings, the results of the current

work showed that administration

of L-carnitine, an anti-oxidant

that decreased MDA and in-

creased GSH level, GSH-Px, CAT

and SOD activities in plasma of

STZ-induced diabetic rats (Table

4), caused a significant decrease

in ADP-induced platelet aggrega-

tion in the diabetic group (Table

3). On the other hand, warfarin

treatment of diabetic rats caused

no change in ADP-induced platelet

aggregation (Table 3).

Hyperglycemia has been ac-

cepted as an essential factor in

the development of diabetic com-

plications(71). Oxidative stress

plays an important role in the de-

velopment of diabetes complica-

tions, both microvascular and car-

diovascular(72). It is known that

hyperglycemia induced oxidative

stress causes endothelial dysfunc-

tion, and enhances the release of

PAI-1 and vWF(73). vWF is in-

volved in platelet adhesion and ag-

gregation(73). Furthermore, ROS

could stimulate platelet hyperac-

tivity, and facilitate coagulation
(74). In agreement with these stud-

ies, ADP-induced platelet aggrega-

tion (Table 3), and PAI-1 (table 2)

significantly increased in STZ-

induced diabetic rats. Thus, low-

ering ROS production could bene-

fit hemostatic balance. The antiox-

idative property of L-carnitine

under diabetic condition has been

observed(75), and those research-
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ers reported that this compound

could decrease ROS generation

and improve redox imbalance. In

accord with these studies, the re-

sults of the current work revealed

that the intake of this compound

effectively reduced MDA as well as

increased GSH level and GSH-Px,

SOD and CAT activities in the

plasma (Table 4). These findings

agreed that L-carnitine via its an-

tioxidative activity alleviated redox

disorder in circulation of diabetic

rats. Thus, it is possible that L-

carnitine diminished oxidative

stress, which consequently re-

versed the imbalance of hemostat-

ic factors, and abated hypercoagu-

latory risk in the diabetic rats. In

support for this suggestion, the

present work showed that L-

carnitine significantly decreased

ADP-induced platelet aggregation

(Table 3), fibrinogen level and PAI-

1 (Table 2) and FVII (Figure 1) ac-

tivities in STZ-induced diabetic

rats. In addition, AT-III and pro-

tein C are anticoagulation factors

because AT-III inhibits the activity

of several proteases in the coagu-

lation cascade, and protein C in-

activates coagulation factors such

as FVII(39). The decreased biologi-

cal activity of ATIII, due to hyper-

glycemia, results in a reduced

thrombin-antithrombin complex

formation  with consequent hyper-

activity of the thrombin(42).  A de-

crease in protein C has been re-

ported in diabetes(76). This

decrease is directly caused by hy-

perglycemia, and affects the entire

molecule, involving  both  the  bio-

logical  activity  of  the  protein

and its antigenic concentration
(76). Our results showed a signifi-

cant decrease in ATIII (Figure 2)

and protein C (Figure 3) in STZ-

induced diabetic rats when com-

pared with control rats. In addi-

tion, the current work revealed

that L-carnitine treatment of dia-

betic rats elevated AT-III (Figure 2)

and protein C (Figure 3) activities.

Apparently, the anticoagulatory ef-

fects of this agent could be partial-

ly ascribed to enhancement of

thrombolysis. These findings sug-

gested that L-carnitine was able to

reduce the risk of diabetes asso-

ciated thrombosis. 

A considerable body of evidence

indicates that the generation of

ROS may mediate the cytotoxic ef-

fect of streptozotocin on pancreat-

ic β-cell. An increase of ROS pro-

duction has also been pointed out
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as a main instrument of destruc-

tion in streptozotocin-damaged

pancreatic islets(47). In agreement

with these studies, the current

work revealed that streptozotocin

causes an increase of MDA level

and decreased the anti-oxidants

(GSH level, and GSH-Px, SOD and

CAT activities) (Table 4). Diabetes-

related increase in lipid peroxida-

tion product (MDA) might be the

reflection of the decrease in enzy-

matic and non- enzymatic antioxi-

dant protection. L-carnitine ad-

ministration caused a decrease in

lipid peroxidation (MDA) (Table 4)

in STZ-induced diabetic rats. This

may be due to its active role in the

transport of fatty acids for energy

production, thereby lowering the

availability of lipids for peroxida-

tion(77). In addition, the produc-

tion of highly reactive oxygen spe-

cies such as O2•–, H2O2 and OH•

are also catalyzed by free iron

through Haber-Weiss reaction (78).

Carnitine and its esters have been

shown to partially inhibit iron-

induced lipid peroxidation in lipo-

somes(79) by forming complexes

with free iron. Thus, the reduction

in lipid peroxidation in the present

study is due to the iron-chelating

property of L-carnitine. In addi-

tion, the anti-oxidants (GSH level,

and GSH-Px, SOD and CAT activi-

ties) (Table 4) were increased in

STZ-induced diabetic rats with L-

carnitine administration which

could be the result of decreased

ROS. These results indicate the

important role of L-carnitine in

the improvement of oxidative

stress in STZ-induced diabetic

rats. On the other hand, no

change in lipid peroxidation and

anti-oxidants (GSH level, and

GSH-Px, SOD and CAT activities)

(Table 4) was observed in diabetic

rats with warfarin administration.

ConclusionConclusion
Hyperglycemia plays an impor-

tant role in hypercoagulation state

and oxidative stress in streptozo-

cin-induced diabetes mellitus. L-

carnitine improves oxidative stress

and decreases the hypercoagula-

tion state in diabetes mellitus. On

the other hand, warfarin normaliz-

es the hypercoagulation state in

diabetes mellitus with no effect on

oxidative stress. 
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Abstract
Objective:Objective: To evaluate the outcome of bone anchored hearing aid

(BAHA) surgery using an inferiorly based partial thickness skin flap. 
Introduction:Introduction: The wide application of BAHA surgery and the differ-

ent surgical techniques necessitate the analysis of the outcome of this
surgery and its safety and effectiveness as an auditory rehabilitation
modality. 

Methods:Methods:
Study design:Study design: Retrospective chart review.
Patients and methods: Patients and methods: Patients subjected for BAHA surgery for the

rehabilitation of their deafness. Clinical records were reviewed from Au-
gust 2007 to April 2011. Skin healing was reviewed and post operative
complications were analysed. 

Main  outcome  measures:Main outcome measures: The incidence and grading of complica-
tions and their temporal development following BAHA surgery. A modi-
fied Holger’s classification was used to measure post BAHA surgery
complications.

Results: Results: BAHA surgery was performed for 45 patients, with a male to
female ratio of 3:5. No major complications were encountered in the
first post operative month. Afterwards, complication rates decrease with
time. Early complications were usually minor and medically treatable
whereas late complications were major and required surgical interven-
tion. 

Discussion:Discussion: Most of early complications of BAHA surgery are related
to defective healing of skin flaps. These were mostly minor and reversi-
ble and did not disturb osseointegration. Long term complications are
mostly related to defective osseointegration, were usually major and
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Introduction
The bone-anchored hearing aid

BAHA) surgery is a well-accepted

auditory rehabilitation modality

for patients who can’t tolerate the

traditional air conduction hearing

aids[1-3]. The BAHA is also better

than bone conductor aids as it

eliminates trans-cutaneous damp-

ing of sound transmission, asso-

ciated with bone conductor aids,

resulting in better aided thresh-

olds[4,5]. The main principle of

BAHA is the transmission of

sound from the hearing aid (bone

conduction vibrator) to skull bone

and hence to the functioning

cochlea. This is achieved via im-

planting a titanium fixture into

temporal bone and allowing ade-

quate time for osseointegration to

take place. 

The main component of surgi-

cal intervention is the preparation

of implantation site by thinning

the soft tissue down to the perios-

teum so that the trans-cutaneous

abutment, implanted on top of the

fixture, stands above skin level.

This results in a percutaneous im-

plant surrounded by thin, hairless

and immobile skin adherent to the

underlying periosteum[6]. This

helps to reduce mechanical energy

loss from the titanium implant to

the surrounding myofascial tis-

sues. It also creates hairless skin

to enable easy use and cleaning of

the BAHA. 

There have been several surgi-

cal techniques for skin prepara-

tion for BAHA implantation. These

include free retro-auricular full-

thickness skin grafts[7,8], split-

thickness skin grafts[9], single or

multiple pedicled local flaps
[8,10,11]. Simple vertical post au-

ral skin incision and subcutane-

ous tissue reduction have also

been proposed[12,13]. Graft and or

flap raising was conducted either

manually[8,12,14] or using derma-

tomes[8,9,11]. The choice of surgi-

cal technique depends mainly of

the surgeon’s experience and pref-

erence. Reported complications of

BAHA surgery include soft tissue

complications such as skin flap

would mostly require surgical intervention to correct.
Conclusion: Conclusion: BAHA surgery is safe and effective for auditory rehabili-

tation. The skin flap raising technique applied in this group of patients
is safe and applicable compared to other skin preparation techniques.
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necrosis, infection of the flap, skin

growth over the abutment, and

bone complications such as fail-

ure of osseointegration and im-

plant extrusion[15,16]. The overall

patients’ satisfaction after BAHA

surgery has been reported to be

high[17]. 

The multitude of different tech-

niques utilised for skin prepara-

tion for BAHA implantation indi-

cate that none of these is ideal for

all cases. There is continuous

search of BAHA surgeons to estab-

lish a less complicated surgical

approach for BAHA fitting. In this

paper, an inferiorly based skin

flap technique for BAHA surgery is

described and the outcome of 45

adult BAHA implantations is ana-

lysed.   

Methods
A retrospective review of clini-

cal records of patients implanted

with a BAHA from August 2007 to

April 2011 was conducted. The in-

dications for BAHA surgery were

recorded.  Patients were usually

referred for audiological assess-

ment for their suitability for BAHA

before being considered for sur-

gery. 

Operative TechniqueOperative Technique

The surgical technique used in

these cases included the creation

of a partial thickness post auricu-

lar inferiorly based skin flap which

was manually fashioned. Depend-

ing of the thickness of the retro-

auricular subcutaneous tissue,

the flap dimensions were 4-5x3-

4cm and the flap is centred on the

point of optimal insertion 55mm

behind and 30mm above the cen-

tre of external auditory canal

(EAC) at the level of the supra

meatal crest. A 15 blade was used

to make an inverted U incision

and the inferior based skin flap

was reflected as thin as possible

and kept moist with saline swabs

to avoid tissue dehydration. Sub-

cutaneous soft tissue was reduced

down to periosteum and the exci-

sion edges are slopped to allow a

smooth closure. A cruciate inci-

sion was then made to raise peri-

osteum and expose the underlying

bone for drilling and placement of

the counter sink self tapping fix-

ture followed by the abutment.

This was performed following

standard Branemark technique[6]

and as recommended by the man-

ufacturer. Then the periosteum

was replaced and incision closed.
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A linear incision was made in the

skin flap to deliver the abutment.

The abutment was a closed with a

healing cap and mastoid dressing

was applied to be removed the fol-

lowing day. The healing cap was

removed after 5 days. Patients

were reviewed in BAHA dressing

clinic as and when required and

routinely reviewed in BAHA clinic

run by the surgeon in 3 weeks

and the after 2 months. Further

clinical visits were arranged as

and when needed. In all cases, the

operation was done in one stage.

At least 3 moths were allowed for

complete osseointegration before

loading the implant. 

Overall results and complica-

tions of BAHA surgery were stud-

ied. The main outcome measures

were post BAHA implantation

complications including soft tissue

complications and defective osse-

ointegration. Patients’ satisfaction

using the BAHA was also as-

sessed. 

Assessment  of  post  operativeAssessment of post operative

complicationcomplication

The author modified Holgers

classification[18] to grade skin re-

actions around the BAHA implant

as follows:  

Grade  1:Grade 1: redness with slight

swelling around the abutment

Grade  2:Grade 2: moist skin and mod-

erate swelling – slight infections,

minimal crustation, raw skin,

slight skin gapping. 

Grade  3:Grade 3: tissue granulation

around the abutment – treatable

infection. 

Grade  4:Grade 4: overt signs of infec-

tion/pain resulting in removal of

the implant – overt skin deficien-

cy/overgrowth, excess scarring.

Grade  5:  Grade 5: abutment or fixture

extrusion.

Generally, grades 1 and 2 were

considered minor, grades 3 inter-

mediate and grades 4 and 5 ma-

jor. 

Temporal classification of post

operative complications defined

early complications as developing

within the first 1 month, interme-

diate complications developing af-

ter one month up to one year and

late complications developing after

one year. 

Results 
The study included 45 patients,

16 men and 29 women with male:
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female ratio ~5:9. BAHA was in-

serted for 26 right and 19 left

ears. Demographic data are pre-

sented in table 1.

BAHA indications BAHA indications 

The most common clinical indi-

cation for BAHA surgery was re-

current ear infections (24 pa-

tients, 53%) with which the

patient was unable to wear an or-

dinary hearing aid. Nearly half of

these had middle ear surgeries in-

cluding 4 bilateral, 4 right and 3

left mastoidectomies. One patient

had severely stenotic external au-

ditory canal and one could not tol-

erate the ordinary behind-the-ear

hearing aid. Nine patients had lost

hearing due to acquired aetiolo-

gies (post infective or post trau-

matic, accidental or surgical) and

7 had either congenital or degen-

erative aetiologies of deafness.

Three patients had otosclerosis.

The most predominant type of

hearing loss was mixed encoun-

tered in over one third of patients

(38%), whereas conductive and

sensorineural loss together pre-

sented over one fourth of cases

(27%). Profound hearing loss and

dead ears were found in over one

third of patients (35%). Of the 11

patients with dead ears 6 had

dead right and 5 had dead left

ears. 

All cases were done under GA.

No dural exposure, venous hae-

morrhage, mastoid cells exposure

or skin flap damage was seen in

any case. All implants osseointe-

grated and all patients proceeded

to BAHA fitting. Follow up dura-

tion ranged from 7 to 56 months

(mean 17.6 ± 23 months).  No pa-

tient required removal of the abut-

ment or fixture during the obser-

vation period of this study. 

One patient had excess skin

around the abutment which did

not respond to local steroid appli-

cation and required excision of the

overgrowing skin. Abutment ex-

truded in 2 patients after an aver-

age 22.3 months and fixture ex-

truded in 3 patients after an

average 43.6 months. In all cases,

the cause of extrusion minor trau-

ma. Extruded fixtures were rein-

serted under local anaesthesia,

with limited exploration of the op-

erative site. Incidence of post

BAHA surgery complications,

based on complication onset and
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overall grading, is summarised in

Table 2 and Figure 1.

Early complications developed

within 1 month after surgery, in-

termediate complications devel-

oped from 1-12 months and late

complications after 1 year. Com-

plications were classified minor,

intermediate and major based on

a modified Holger's classification.

The % quoted is calculated in rela-

tion to the total number of compli-

cations not the number of surgical

procedures. Minor complications

were reversible and treated con-

servatively. Major complications

required either long term medical

treatment or surgical intervention.

Normal skin healing was re-

ported in 25 patients (56%) where-

as complications developed in 20

patients (44%). In 3 patients, vari-

ous onset complications developed

and these were counted as multi-

ple complications to result in a

total of 21(47%) complications

rate.

Considering the general grad-

ing of complications, minor com-

plications represented more than

half of the total complications

(57%). Moderate and major com-

plications represented 24% and

19% of total complications respec-

tively. Minor complications re-

quired 1 or 2 clinical visits to re-

solve whereas intermediate

complications required 1-3 visits

(p>0.05). Major complications re-

quired either a prolonged medical

or surgical management to cor-

rect. Considering the onset of

complications, more than one

fourth of complications (29%) de-

veloped in the first month and two

thirds of these were minor. In the

following 11 months (intermedi-

ate), 57% of total complications

developed and more than 1/2 of

these were minor complications.

Late onset complications devel-

oped in 3 cases representing 14%

of total complications and these

developed after 13-52 months

(mean 30.8 months). Two out of

the three late complications were

major and these represented 50%

of major complications and the

other 50% developed in the inter-

mediate period.

Patient's satisfaction was as-

sessed qualitatively not quantita-

tively based on patients' comment

and impressions about the impact
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of their BAHAs on their hearing

and quality of life. Patients' satis-

faction was reported at their final

clinical visits. The majority of pa-

tients (93%) were generally satis-

fied with the BAHA and their sat-

isfaction ranged from being

reasonably to extremely happy.

Three patients were not satisfied

with their BAHA: one patient was

not able to use the hearing aid

due to local discomfort and 2 pa-

tients were not satisfied with the

hearing gain. One of these 2 pa-

tients had fixture extrusion and

declined fixture reinsertion.

Fig. (1):Fig. (1): Post BAHA complications in 45 patients. 
Based on timing, post BAHA complications were classified as developing
early (within 1 month), intermediate (after 1 month till the end of 1st
year) and late (after 1 year). Complications were classified as minor, in-
termediate and major based on a Holger’s classification modified by the
author. 
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Discussion
The technique used in this se-

ries involves manual thinning of

the skin flap. The author found

that technique reasonably easy

and safe. There was no occasion of

flap damage or penetration due to

careful flap thinning with frequent

inspection of the skin side and as-

sessment of flap thickness as the

flap raising progresses. In the first

few cases, flap raising was rela-

tively slow paying more attention

to avoid flap over thinning and/or

penetration. As the technique was

mastered, less time was required

to raise the flap with the required

thickness. The flap was centred on

the supra-meatal crest. At this

point, a suitable bone thickness

can be found and a good sound

conduction to the cochlea is

achieved[12]. Dehydration of the

flap was avoided by applying

moist saline swabs on the under

surface of the flap. This seems to

help as there were no records of

flap dryness or ischemia. Based

on general surgical principles, a

skin flap technique is expected to

secure quicker and less complicat-

ed healing compared to a skin

graft[7,16]. The linear incision

technique has been reported to

provide minimal disturbance to

the skin and its blood supply with

complication rates and long-term

results comparable to other re-

ported skin flap techniques
[12,19]. However, soft tissue reduc-

tion and surgical exposure of peri-

osteum and underlying skull bone

can be relatively difficult. The

creation of an inferiorly based flap

allows wider exposure of the surgi-

cal field and easier and more con-

trolled soft tissue reduction with

no apparent compromise of flap

vascularity.

All patients had their BAHA fit-

ting as planned. Over half of pa-

tients enjoyed uneventful post op-

erative course with complete

wound healing and implant fitting

as planned. In those who devel-

oped post operative complications,

most of complications (81%) were

either minor or intermediate and

all these were reversible with care-

ful medical treatment and did not

interfere with the hearing aid use.

This is comparable to previously

reported BAHA outcome[7,11,15,

20,21]. 

The first postoperative month is

the critical period for wound heal-
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ing and infection at the site of im-

plant could endanger osseointe-

gration resulting in surgical fail-

ure[22]. No major complication

was recorded in this period and

only minor or intermediate compli-

cations were encountered and

these represent over one fourth of

total complications. After complete

wound healing, the chance of de-

veloping minor complications de-

creased through the first year and

became progressively less after-

wards. Over the following 11

months there were increased ab-

solute numbers minor and inter-

mediate complications in addition

to 2 major complications. Howev-

er, considering the timescale and

taking the average complication

rate/month, the chance of devel-

oping complications after the first

post operative month was less

that one fifth that in the first post-

operative month. After the first

post operative year, the chance of

developing a complication was nil

as only one minor and 2 major

complications were encountered

with a mean follow up of 17.6

months.

Major complications in this se-

ries developed in 9% of patients

which represented 19% of total

complications. All major complica-

tions developed after complete os-

seointegration and sound proces-

sor fitting. The one patient who

developed excess skin growth over

the abutment received prolonged

medical treatment with local ster-

oids to try and reverse skin

growth over the abutment as rec-

ommended before[23]. This patient

required surgical intervention to

excise the excess skin. The other 3

patients required reinsertion of

the extruded fixture and the 2 pa-

tients who had this done proceed-

ed to sound processor fitting and

enjoyed satisfactory hearing reha-

bilitation.

Fixture extrusion occurred in 3

patients (7%) in this study and

this is comparable to that reported

in other studies[11,15,24]. It would

be expected that fixture extrusion

occurred much later than abut-

ment extrusion as the latter is not

implanted in skull bone and is

more superficial and prone to ex-

ternal forces. The abutment is

likely to fall out much easier and

earlier than the bone anchored ti-

tanium fixture particularly after

complete osseointegration. Howev-
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er, fixture extrusion upon expo-

sure to repeated external forces

might indicate delayed failure or

gradual loss of osseointegration.

In these circumstances, the fix-

ture would come out after a trivial

trauma such as manipulation of a

jammed sound processor or hit-

ting the bed. Excessive external

force could, on the other hand,

force the fixture to extrude partic-

ularly in the presence of abutment

with or without the sound proces-

sor as the latter 2 components

would act then as a lever increas-

ing the effect of applied external

force. None of the patients had re-

ported symptoms or signs of late

infection. Whether fixture extru-

sion was due to gradual loss of os-

seointegration, subtle local inflam-

matory changes or a direct effect

of external trauma can not be de-

termined.

The majority of patients in this

series were satisfied with their

BAHA. As the vast majority of pa-

tients had previously worn air or

bone conduction hearing aids, the

BAHA relieved these patients, par-

ticularly those with recurrent ear

infections, from the former trou-

bles they had with the air or bone

conduction aids. The hearing gain,

improved communication and

quality of life as well as the lack of

inconvenience of fitting and re-

moving the ordinary haring aids

were among the satisfying factors

for these patients. This is compar-

able to previous results reported

before[17].

Although early BAHA fitting

has been advocated in some stud-

ies[12,19,25-27], in this series, os-

seointegration was considered to

be complete in 3 months and pa-

tients were fitted afterwards as

traditionally followed[6]. Following

this policy, none of the patients

had failure of osseointegration

and all patients were finally load-

ed with the sound processor as

planned. The author thinks that

early fitting should be taken with

great caution given the fact that

more than half of BAHA patients

had already suffered from recur-

rent ear infections with or without

hearing aids. After the first 3

months, the chance of developing

post operative complications

which could fail osseointegration

decreases and it would be safer to

allow complete wound healing and

treat any post operative complica-
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tions before fitting the patient with

the sound processor. The author,

however, has no reasons not to

consider earlier fitting for selected

patients when there is adequate

supportive evidence to the safety

and suitability of early fitting in

BAHA surgery.

In this series, one fourth of pa-

tients had dead one ear and would

not benefit from the ordinary

hearing aids. They would only

benefit from the contra lateral re-

routing of sound (CROS) hearing

aids or BAHA. Previous studies

had reported greater improvement

in speech intelligibility in noise

from BAHA compared with CROS

hearing aids[28]. Furthermore,

CROS aids have the inherent in-

convenience for patients in the

presence of recurrent ear infec-

tions. Furthermore, as the sound

is directly transmitted from the

BAHA fixture to skull bone, there

is no trans-cutaneous damping of

sound transmission inherent in

the bone conductor aids resulting

in better aided thresholds using

the BAHA[4,5]. It was not, there-

fore, the author's practice to try

CROS hearing aids before consid-

ering the patients for BAHA sur-

gery although all the options were

always discussed with patients to

chose from and to give an in-

formed consent.

Weakness of the study: This is

a retrospective study looking at a

single operative technique prac-

tised by the author. The number

of patients involved in this study

is not large enough and the follow

up period of this group of patients

is not long enough to obtain an

adequate insight to the potential

triggering or precipitating factors

involved in the development of

post BAHA surgery complications.

Further studies with large pa-

tients' number and long enough

follow up are required to evaluate

the long term clinical effectiveness

of this surgical technique com-

pared to other techniques em-

ployed in BAHA surgery.

Conclusion
The inferiorly based partial

thickness skin flap technique util-

ised in this series of 45 patients is

easy to master for skin prepara-

tion prior to BAHA implantation. It

is a safe technique and with fairly

satisfactory outcome (post opera-

tive complications and overall pa-
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tients' satisfaction) comparable to

other skin preparation techniques

employed in BAHA surgery. 
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Abstract
Introduction:Introduction: In the setting of blunt abdominal trauma, laparoscopy

is used mainly for diagnosis, and its role in definitive operative repair is
still debated.

Aim of  the work:Aim of the work: The aim of our work was evaluation of the role of
laparoscopy in the management of blunt abdominal trauma.

Patients  and  Methods:  Patients and Methods: This is an interventional, prospective, non-
randomized clinical study conducted on twenty patients with blunt ab-
dominal trauma admitted at Mansoura emergency hospital over the pe-
riod between April 2011 and April 2013.

Results:Results: It was evident that the largest number of patients was be-
tween 20-30 years (40%) and the least number of patients between 50-
55 years (10%). No patients were below 10 nor above 55 years.  Ten cas-
es had hollow viscus injuries four of them were ileal, two of them were
jejunal, three of them were colonic injuries and one was duodenal. We
had two cases of active internal bleeding, one was splenic and the other
was hepatic injury. We had one case of diaphragmatic injury. There
were 2 cases of missed injuries discovered during delayed laparotomy
done 2 days or more after diagnostic laparoscopy. The sensitivity of lap-
aroscope in detection of hollow viscus injury was 80% and detection of
diaphragmatic injury was100% and in the detection of solid organ inju-
ries was 80%. 

Conclusion:Conclusion: The diagnostic and therapeutic role of laparoscopy is
progressing with time but is mainly directed towards hollow vicera and
diaphragmatic injuries.The role of laparoscopy in control of intra-
abdominal bleeding is limited and should not be on the expense of safe-
ty.
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Introduction
Despite improved diagnostic

tools such as computerized tomog-

raphy (CT scan), conventional

treatment of patients with abdom-

inal trauma injures often requires

exploratory laparotomy proce-

dures to accurately diagnose and

treat patients, injures. Studies

showed that nontherapeutic (i.e.,

negative) laparotomy rates range

from 5% to 40%, depending on the

clinical situation. Many surgeons

now perform diagnostic laparos-

copic procedures in haemodynam-

ically stable patients with abdomi-

nal trauma injuries. Although

laparoscopy in patient with ab-

dominal trauma injury does have

limitations, it is an effective tool

for preventing negative laparoto-

mies.(1)

In the setting of blunt abdomi-

nal trauma, laparoscopy is used

mainly for diagnosis, and its role

in definitive operative repair is still

debated.(2)

  

Aim of the Work 
The aim of our work was evalu-

ation of the role of laparoscopy in

the management of blunt abdomi-

nal trauma.

Patients and Methods
This is an interventional, pros-

pective, non-randomized clinical

study conducted on twenty pa-

tients with blunt abdominal trau-

ma admitted at Mansoura emer-

gency hospital over the period

between April 2011 and April

2013.

Patients' population:Patients' population:

Twenty patients (14 males and

6 females) were included in the

study. Their ages ranged between

13 and 55 years with mean age 26

years.

Our  inclusion  criteria  wereOur inclusion criteria were

blunt abdominal mono-trauma,

haemodynamically stable and pos-

itive clinical or radiological signs

for hollow viscus or diaphragmatic

injuries.

Exclusion  criteria  were  Exclusion criteria were poly-

traumatized patient, haemody-

namically unstable and general

contraindications of laparoscopy.

Patients' evaluation:Patients' evaluation:

All patients were subjected to

primary survey, then secondary

survey which localized the trauma

to the abdomen.
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All  patients  were  investigatedAll patients were investigated

as follows:as follows:

A-  Laboratory  in  the  form  of;A- Laboratory in the form of;

CBC, serum creatinine, liver func-

tion studies, Coagulation profile,

RBS, serum electrolytes and arte-

rial blood gases.

B- B- Radiological studies includ-Radiological studies includ-

ed;ed; Abdominal X-ray supine and

erect showing the lower chest, FAST

and aspiration from the free fluid

or collection if accessible and CT

abdomen with oral and IV contrast.

Follow up studies:Follow up studies:

A- ClinicalA- Clinical

• Vital signs every 3 hours, Se-

rial abdominal examination every

6 hours.

B- LaboratoryB- Laboratory

• Hemoglobin, hematocrit val-

ue, TLC and ABG every 6 hours.

C- RadiologicalC- Radiological

• Serial FAST every 6 hours,

which could be modulated accord-

ing to the clinical situation.

• Follow up abdominal X-ray

when the clinical picture was

equivocal.

The study was conducted on

one group including 20 patients

who were subjected to a diagnos-

tic laparoscopy after receiving the

conservative measures done to

stable patients with blunt abdomi-

nal trauma. Management was

then tailored according to the la-

paroscopic findings.

We had 4 sub-groups:We had 4 sub-groups:

a- Non therapeutic (only diag-a- Non therapeutic (only diag-

nostic)  sub-groupnostic) sub-group in which the

laparoscopic findings did not ne-

cessitate therapeutic intervention.

b-  Totally  laparoscopic  sub-b- Totally laparoscopic sub-

groupgroup in which the laparoscopic

findings were managed totally by

laparoscopy.

c-  Laparoscopically  assistedc- Laparoscopically assisted

sub-groupsub-group in which the laparos-

copic findings were managed par-

tially by laparoscopy and the pro-

cedure was completed through a

small laparotomy incision (3-4 cm).

d-  Laparoscopic  converted  tod- Laparoscopic converted to

laparotomy  sub-grouplaparotomy sub-group in which

laparoscope failed to manage the

injury so converted to laparotomy.

Diagnostic  laparoscopy  underDiagnostic laparoscopy under

general anesthesia with endotra-
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cheal intubation was used in all

cases.

Steps:Steps:

• 10 mm trocar was inserted in

the left iliac fossa or peri-umblical

region using an open technique

(Hasson technique).

• A pneumo-peritoneum was

produced using CO2 insufflation

through the trocar at a rate of

about 0.5ml per minute to a maxi-

mum intra-abdominal pressure of

9-12 mmHg.

• A 30 degree telescope was in-

serted in the abdominal cavity.

• An initial rapid tour was

made inside the abdominal cavity

searching for active bleeding

which took priority in manage-

ment.

• We determined the sites of

port placement according to the

operative findings and needs.

• For handling of the small in-

testine to explore, two additional 5

mm trocars were placed in the

upper left and the lower right

quadrants and 2 atraumatic gras-

pers were inserted through the

two trocars.

• One side of the bowel wall is

observed by lifting up the bowel

with the 2 bowel forceps the other

side of the bowel is observed by

turning over the bowel.

• The stomach, duodenum, co-

lon and small intestine were care-

fully examined for perforation or

ischaemic changes.

• If subserosal hematoma or

dirty exudate was not seen in the

retroperitoneal parts of the duode-

num or the colon, the patient was

judged not to have perforation.

• The transverse colon, splenic

flexure and descending colon were

inspected while the surgeon

standing on the right side.

• The liver, stomach spleen and

diaphragm were inspected while

the patient in the reversed Tren-

dlenburg position.

 

Therapeutic laparoscopic pro-Therapeutic laparoscopic pro-

cedures:cedures:

Laparoscopic intestinal repairLaparoscopic intestinal repair

and resection anastomosis:and resection anastomosis:

Cases with small intestinal or

colonic injuries which were docu-

mented by laparoscopy were re-

paired either totally laparoscopi-

cally by intra-corporeal suturing

technique or by laparoscopic as-

sisted techniques in which com-

plete laparoscopic mobilization of

the small intestine was performed

and the injured  segments a were
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pulled out through a small lapa-

rotomy incision (3-4cm) then the

resection of the injured segment

and anastomosis of  the two ends

of the small intestine was per-

formed using conventional tech-

niques (single layer extra-mucosal).

Then we pushed the anastomotic

segment back into the abdomen.

Laparoscopic  repair  of  dia-Laparoscopic repair of dia-

phragmatic injury; phragmatic injury; 

We had one case of diaphragmat-

ic repair done by the use of non ab-

sorbable sutures (Prolene 0) using

intra corporeal suturing technique.

Follow  up  of  the  patients  inFollow up of the patients in

the post-operative periodthe post-operative period with re-

cording of the morbidity and mor-

tality for 6 months after discharge.

All data were collected in special

preformed sheet for statistical

analysis. The data included pa-

tient demographics, co-morbidities,

mechanisms of injuries, indication

of laparoscopy, findings in labora-

tory and radiological investiga-

tions, different types of laparos-

copic intervention, hospital stay,

number of units of blood transfu-

sion, intensive care unit period,

time of intervention and postoper-

ative morbidity and mortality.

Statistical Analysis
Data were analyzed using SPSS

(Statistical Package for Social Sci-

ences) version 15. Qualitative data

were presented as number and

percent. Quantitative data were test-

ed for normality by Kolmogrov-

Smirnov test. Normally distributed

data were presented as mean ±

SD. 

Results
Patients' profile:Patients' profile:

This prospective study was

conducted on twenty patients who

had blunt abdominal trauma.

These patients were managed by

the usual conservative measures

done to patients who are haemod-

ynamically stable (admission in

HDU after starting resuscitative

measures then follow up using

clinical, laboratory and radiologi-

cal parameters) then diagnostic la-

paroscopy was done and manage-

ment differed  according to the

laparoscopic finding.

Causes  of  conversion of  lapa-Causes of conversion of lapa-

roscopy to laparotomy (2 cases):roscopy to laparotomy (2 cases):

Failure of control of bleeding 1

case (50%).

Technical difficulties 1 case

(50%).
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Missed  injury  and  delayedMissed injury and delayed

laparotomy:laparotomy:

There were 2 cases of missed

injuries  discovered  during  de-

layed laparotomy done 2 days or

more after diagnostic laparoscopy

so the incidence of missed injury

is 10%. These 2 cases were be-

longing to the non-therapeutic

group so non therapeutic laparot-

omy was avoided in 7 cases out of

20 (35%).
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Discussion
Current trends in all areas of

surgery are towards minimal inva-

sive techniques. Laparoscopy is

the best example of these mini-

mally invasive techniques and its

use as a diagnostic tool in trauma

patients was introduced as early

as 1976 by Gazzaniga.(3)

The definite goal of our study is

to evaluate the role of laparoscopy

in the diagnosis and treatment of

cases of blunt abdominal trauma.

In our study, most of patients

were of the middle age group where

70% of the patients of our study

are between 20 and 50 years, 20%

of patients are less than 20 years

and 10% of patients are more

than 50 years. While in a study by

Cherkasov et al. (2007),(4) 62.6%

of patients were between 20-50

years, while 10.6% and 14.5%

were less than 19 and greater

than 50years, respectively.

In our study the vast majority

of cases were hollow viscus inju-

ries (small intestine and colon) 10

cases 50% followed by the liver 4

cases (20%) followed by the retro-

peritoneum and mesentry 2 cases

for each (10% for each) followed by

spleen and diaphragm 1 case for

each (5% for each) in contrast to

this Alonso et al.  (2003),(5) had

demonstrated that the vast major-

ity of cases of blunt abdominal

trauma were to solid organs

spleen and or liver followed by in-

jury to the kidney, mesentry,

small bowel, colon and pancreas.

The difference in the order of

the different organs involved in

blunt abdominal trauma between

our study and the previous study

of Cherkasov et al. (2007),(4) could

be explained by the fact that we

were dealing with a specific cate-

gory of patients with blunt abdom-

inal trauma who were haemody-

namically stable and showed

either clinical or radiological signs

suggesting or suspecting either

hollow viscus or diaphragmatic in-

juries and that patients who had

solid organ injuries which mostly

diagnosed by CT  but do not show

these signs  were subjected  to the

traditional conservative measures

done to patients of blunt abdomi-

nal trauma and were excluded

from our study.

In another study by Day et al.
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(2002),(6) they postulated that the

sensitivity of initial abdominal ex-

amination was 16% and specificity

was 52%in determining the need

of laparotomy.

In our study we had 4 cases

suspected to have hollow viscus

injury by serial clinical abdominal

examination depending on the

previous signs. Laparoscopic eval-

uation revealed 2 positive cases

for this while the other 2 cases

were negative for this. Sensitivity

was 20% and specificity was 62%

which was higher than the previ-

ous study which could be ex-

plained by that in our study we

evaluated serial examination not

initial examination only. The prob-

lem in clinical examination is that

it depends on the experience of

the examiner also it needs serial

abdominal examination also initial

evaluation is not so helpful be-

cause contusion of the abdominal

wall may produce signs similar to

that of peritonitis also may be af-

fected by drugs, analgesics, nar-

cotics or diminished level of con-

sciousness because of trauma.

Liu et al. (2003),(7) had stated

that CT is a relatively non-invasive

diagnostic modality. Its complica-

tion reported to date has been so

infrequent. Both intra peritoneal

and retroperitoneal structures are

visualized and the vascular integ-

rity of the solid organs (spleen- liv-

er- kidney) can be evaluated but

the sensitivity of CT remains ques-

tionable especially for hollow vis-

cus injury.

Alan et al (2008),(8) had dem-

onstrated that CT has a signifi-

cant false negative rate in the di-

agnosis of small bowel injuries,

findings suggestive of small bowel

injury include fluid collection

without solid organ injury, bowel

wall thickening, mesenteric infil-

tration, free intra-peritoneal air

and oral dye extravasation.

In our study we found that the

sensitivity and specificity of CT in

the diagnosis of solid organs was

100% in agreement with most of

the literature but its sensitivity for

hollow viscus injury was 50% but

its accuracy in detection of the ex-

act site is questionable. In our study

it was 20% where only one case

out of five show CT findings simi-

lar to laparotomy regarding the site

of leak and was the duodenum. 
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In a study by Feliz et al. (2006),
(9) there were 7127 trauma admis-

sions, of which 113 had abdomi-

nal explorations for blunt (88%)

and penetrating (12%) trauma.

Thirty-two (28%) patients had la-

paroscopy performed. Laparotomy

was avoided in 56% of these pa-

tients.

In our study, laparotomy was

avoided in 70% of patients   35%

was because of laparoscopic  find-

ings that do not necessitate thera-

peutic intervention and 35% was

because laparoscopic findings that

were managed totally by laparos-

copy but the ratio is higher in our

study  because  all our patients

are blunt abdominal trauma un-

like the previous study which in-

cluded patients with blunt and

penetrating abdominal trauma

and  it is well established that the

incidence of intra-abdominal inju-

ry is less in blunt abdominal trau-

ma than that of penetrating abdom-

inal trauma and so conservative

management is more applicable in

blunt than in penetrating.

In the previous study by Feliz

et al. (2006),(9) Laparoscopy was

negative in 9 (28%) patients, 5 of

whom had blunt trauma and 4

had penetrating trauma. Laparos-

copy was diagnostic and nonther-

apeutic in 3 (10%) patients with

nonexpanding hematomas. Lapar-

oscopic therapeutic interventions

were performed in 6 (19%) pa-

tients. Laparotomy was avoided in

17 (56%) patients. Laparoscopy

assisted in the diagnosis and sub-

sequent conventional repair of 10

cases of perforated viscera, dia-

phragmatic ruptures, and 1 distal

pancreatic injury. Thirteen (68%)

of the injuries diagnosed by lapa-

roscopy were an injury to a hollow

viscus. No injuries were missed, or

technical complications occurred,

as a result of laparoscopic explo-

rations. No patients who under-

went laparoscopy died.

In our study, we had no nega-

tive cases by laparoscopy. This

could be explained by the fact that

we dealt with patients already

having either clinical or radiologi-

cal signs suggesting hollow viscus

or diaphragmatic injuries we did

not do laparoscopy for all patients

with blunt abdominal trauma. Ini-

tially we had 9 (45%) cases with

nontherapeutic (only diagnostic

laparoscopy) with liver, retroperi-
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toneal and mesenteric injuries

with no active bleeding. laparosco-

py assisted in the diagnosis of 2

cases (10%) of intestinal injuries

which enabled us to make a small

laparotomy incision and complet-

ing the procedure (laparoscopic

assisted). We made diagnostic la-

paroscopy then completing the

therapeutic intervention totally by

laparoscopy in 7cases (35%). We

had 10 cases (50%) of the whole

group with intestinal injury 8 cas-

es (80%) of them were diagnosed

by laparoscopy 2 cases (20%) were

missed by laparoscope and detect-

ed during delayed laparotomy, 6

cases (60%) of them were man-

aged totally laparoscopic, 2 cases

(20%) were managed by laparos-

copic assisted technique.

Laparoscopy determined the

need for laparotomy and conven-

tional repair was done after lapa-

rotomy in 2 cases (10%) and

missed injuries occurred in 2 cas-

es out of 20 which is the total

number of the patients in our

study (10%).

In a study by Elliot et al.

(1998),(10) they assessed 47 pa-

tients selected for laparotomy after

trauma all patients underwent di-

agnostic laparoscopy followed by

laparotomy. Sensitivity was poor

less than 50% for injuries of hol-

low viscera however laparoscopy

had excellent sensitivity 96.2%

and specificity 100% for determin-

ing the need for therapeutic lapa-

rotomy.

In our study, the sensitivity of

laparoscope for detection of hollow

viscus injury was 80% and speci-

ficity for this was 100%.

In a study by Chersakov et al.

(2007),(4) conversion to laparoto-

my was performed in 26.7% of pa-

tients, massive solid organ in-

volvement multiple abdominal

organs injuries hemorrhage great-

er than 1500ml, haemoperitoneum

greater than 500 ml and continu-

ing heavy internal bleeding  were

the absolute indications for con-

version to laparotomy in haemody-

namically unstable subjects. Co-

morbid conditions such as respir-

atory cardiovascular and renal in-

sufficiency were relative indications

for conversion to laparotomy.

In our study, conversion to lap-

arotomy immediately after lapa-
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roscopy was done in 2 cases only

(10%) there were two reasons for

this conversion, the first was ina-

bility to control bleeding for more

than 10 minutes.

The second reason was techni-

cal difficulties where duodenal in-

jury was suspected and mobiliza-

tion of the duodenum was

required and could not be done by

laparoscopy.

In the previous study by Cher-

sakov et al. (2007),(4) the average

time for diagnostic laparoscopy

was 22±8 minutes and that of la-

paroscopic surgery was 60±12

minutes the average postoperative

hospital stay following video as-

sisted laparoscopy 12.2±3.8 days

and 18.44±3.8 days after laparoto-

my.

In our study, the average time

for diagnostic laparoscopy was

40±8minutes which is more than

that of the previous study which

may be due to our starting limited

experience in the use of laparo-

scope in blunt abdominal trauma

and this was reflected on our re-

sults as the starting limited expe-

rience made us more meticulous

during exploration so the sensitiv-

ity and specificity of laparoscope

was better than other studies. The

post-operative hospital stay was

variable between the different sub-

groups of our study it was 7.2±1.9

days for the non-therapeutic sub-

group it was 10±2.8 days for total-

ly laparoscopic sub-group and it

was 8.1±1.7 it was 12±2.5days for

the subgroup in which laparosco-

py is converted to laparotomy and

all these values were less than

that of the previous study. We do

not have clear explanation for this

but could be due to the use of

principles of fast track surgery in

most cases of our study.

In the study by Cherkasov et al

(2007),(4) the complications of la-

paroscopy group were as follows

chest infection was 1.2% of pa-

tients, wound infection  2.8% of

patients, evisceration 0% intesti-

nal bands and obstruction 0%

and  the complications of the oth-

er group who underwent laparoto-

my were as follows chest infection

5.3% wound infection3.8% bowel

evisceration 0.4% intestinal  ob-

struction 0.6%.

In our study, wound infection
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occurred only in the 2 subgroups

in which a laparotomy incision

was done. This can be explained

by the fact that incisions of totally

laparoscopic subgroups mostly

are very small 1cm or less, but in-

tra-peritoneal collection occurred

only in other 2 subgroups which

were done totally laparoscopically

this could be attributed to that la-

paroscopy is less efficient in drain-

age of intra-peritoneal collection

than open drainage and breaking

of septa by hand dissection. We

had only one case of chest infec-

tion in the subgroup in which la-

paroscopy converted to laparoto-

my. This can be explained by that

laparotomy incision made patient

feel postoperative pain that limits

respiratory movement predispos-

ing to chest infection. This could

be considered one of the major ad-

vantages of laparoscopy.  No other

chest complications related to

CO2 insufflation in the studied

group were detected.

No cases of evisceration nor ad-

hesive intestinal obstruction were

detected in our studied group un-

like the previous study because of

the small number of patients in

subgroups subjected to laparoto-

my and relatively short period of

follow up and can be explained

also as an advantage of laparosco-

py. We had 2 cases of intestinal

injury which were missed by diag-

nostic laparoscopy. There was 1

more case of intestinal leak in the

subgroup which was done totally

laparoscopic which may be ex-

plained by error in the technique

of repair because of our limited

experience in intra-corporeal su-

turing technique.

Laurance and Gerard (2003).
(11) stated that blunt abdominal

injuries is usually associated with

serious complications and high

mortality of about 25- 65% as a

result of difficulty in prompt diag-

nosis and management of other

injuries.

In our study, the mortality rate

was 0% in our patients' popula-

tion, this can be explained by the

fact that we dealt with a specific

category of patients in which the

abdomen was only involved in

trauma and all patients were hae-

modynamically stable. Extra-

abdominal injuries were absent in

our study. It is well known that

extra-abdominal injuries account
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for a significant share of mortality

rate among trauma patient.

Conclusion  and  Recommen-Conclusion and Recommen-

dations:dations:

The diagnostic role of laparos-

copy is progressing with time but

mainly directed towards diagnosis

of hollow vicera and diaphragmat-

ic injuries.

The role of laparoscopy in con-

trol of intra-abdominal bleeding is

limited and should not be on the

expense of safety
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IntroductionIntroduction
Recently more light has been

shed on the overlap in biologic

and morphologic features between

classic Hodgkin lymphoma (cHL)

and mature B-cell lymphoma[1].

This overlap was further substan-

tiated by analyzing the neoplastic

IMMUNOHISTOCHEMICAL PROFILING OFIMMUNOHISTOCHEMICAL PROFILING OF
B-CELL LYMPHOMA INTERMEDIATEB-CELL LYMPHOMA INTERMEDIATE
BETWEEN DIFFUSE LARGE B-CELLBETWEEN DIFFUSE LARGE B-CELL

LYMPHOMA AND CLASSICALLYMPHOMA AND CLASSICAL
HODGKIN LYMPHOMAHODGKIN LYMPHOMA

Nirmeen Megahed M.Sc, Azmy Abdelhameed MD,Nirmeen Megahed M.Sc, Azmy Abdelhameed MD,
Asmaa Gado MD, Maha Amin MD, Naoko Asano MD*,Asmaa Gado MD, Maha Amin MD, Naoko Asano MD*,

Seiichi Kato MD*, Katsuyoshi Takata MD**,Seiichi Kato MD*, Katsuyoshi Takata MD**,
Aki Mitsuda MD*** and Shigeo Nakamura MD*Aki Mitsuda MD*** and Shigeo Nakamura MD*

Departments of Pathology, Mansoura University, Faculty of Medicine, Egypt

 *Nagoya University Hospital, Japan, **Okayama University Graduate School of
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*** Toho University School of Medicine, Japan.

AbstractAbstract
Aim:Aim: Currently, WHO classification 2008 approved the term B-cell lym-

phoma intermediate between diffuse large B-cell lymphoma (DLBCL) and
classical Hodgkin lymphoma (cHL).This study was urged by scarcity of data
about such cases to explore  their immunohistochemical features.

Methods and Results: Methods and Results: Thirteen cases of B-cell lymphoma cases with in-
termediate features were identified over a 9-year period. HRS-like cells were
CD30+ with a high rate of CD20+ (100%) and lower rates of CD15+ (25%)
and Fascin+ (50%).

Conclusion:Conclusion: B-cell lymphoma intermediate between diffuse large B-cell
lymphoma (DLBCL) and classical Hodgkin lymphoma (cHL) is a distinct enti-
ty of lymphoma characterized by intermediate histological and immuno-
phenotypical features between cHL and DLBCL.

Key words:Key words: Lymphoma, Grey zone, Hodgkin.  
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nature of the malignant cells of

cHL, which were proven to be of

B-cell origin in nearly all cases[2].

This advocated the introduction of

the new term ‘‘grey zone lympho-

ma’’, which was used for the first

time in 1998 in the ‘‘Workshop on

Hodgkin’s disease and related dis-

eases’’[3]. 

According to WHO classifica-

tion 2008, the term “grey zone

lymphoma” designates anterior

mediastinal involvement with lym-

phoma intermediate between

DLBCL and cHL[4]. On morpholog-

ic basis this lesion is character-

ized by sheet like growth of pleo-

morphic tumor cells with

Hodgkin-Reed-Sternberg (HRS)-

like morphology admixed with a

varying degree of inflammatory

background formed of mature

lymphocytes, eosinophils and

plasma cells[5]. The tumor charac-

teristically shows fibrous stroma

reminiscent of nodular sclerosis

variant of Hodgkin lymphoma[1].

Geographic necrosis is usually

present which, unlike necrosis of

cHL, do not show neutrophilic in-

filtrate[4].  Immunophenotypically,

the tumor cells show combined

expression of B-cell markers

(CD20, CD79a, PAX5) and Hodg-

kin markers (CD30, CD15)[6].

ALK-1 is consistently negative.

Surface or cytoplasmic immuno-

globulins are also absent. EBV

has been detected in less than

20% of cases[4].

Materials and MethodsMaterials and Methods
Patient samples:Patient samples:

Thirteen consultation cases of

B-cell lymphoma intermediate be-

tween diffuse large B-cell lympho-

ma (DLBCL) and classical Hodgkin

lymphoma (cHL) lymphoma diag-

nosed between 2003 and 2011

were retrieved from the files of the

Department of Pathology and La-

boratory Medicine, Nagoya Univer-

sity hospital, Japan. This study

was approved by the institutional

review board of Nagoya University

Hospital. 

All the examined slides were

from excisional biopsies. The his-

tological features were evaluated

in 4µm thick hematoxylin and eo-

sin-stained sections of formalin-

fixed paraffin-embedded tissue.

Immunohistochemistry:Immunohistochemistry:

Tissue sections were stained

with antibodies directed against
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CD20, CD79a, CD15, CD30,

PAX5, MUM1, Fascin, ALK1, CD3,

CD10, BCL-2, BCL-6, P53, Ki-67,

CD45RO, EMA, κ and λ. Appropri-

ate positive and negative controls

for all the selected immunostains

were used. Histological and immu-

nohistochemical data were assessed

by three pathologists of the au-

thors (Megahed, Asano and Kato).

In situ hybridization study:In situ hybridization study:

The presence of EBV small ri-

bonucleic acids was examined by

in situ hybridization using EBV-

encoded small nuclear early re-

gion (EBER) oligonucleotides on

formalin- fixed, paraffin-embedded

sections. Briefly, a DAKO hybridi-

zation kit was used with a cocktail

of fluorescein isothiocyanate-

labeled EBER oligonucleotides

(one oligonucleotide corresponding

to EBER1 and the other to

EBER2, both 30 bases long;

DAKO A/S code Y 017). Hybridiza-

tion products were detected with a

mouse monoclonal anti- fluoresce-

in isothiocyanate (DAKO M878), a

Vectastain ABC Kit (Vector, Bur-

lingame, CA) using immunoperoxi-

dase techniques and 3, 3’-

diamino- benzidine (DAB) as the

chromogen. RNase A or DNase I

pre- treatment was used for the neg-

ative controls, and EBER-positive

Hodgkin disease specimens were

used as positive controls.

Statistical AnalysisStatistical Analysis
Differences in characteristics

between the two groups were ex-

amined by the chi-squared test,

Fisher exact test, Student t test,

or Mann-Whitney U test as appro-

priate. Patient survival data were

analyzed by the Kaplan-Meier

method. Differences in survival

were tested by the log-rank test.

Survival for this study was evalu-

ated in terms of disease-specific

survival (DSS), measured from the

date of diagnosis to the date of

death due to a lymphoma-related

cause. In DSS analysis, patients

were examined at the time of

death if this was from a lympho-

ma-unrelated cause, while deaths

from treatment- related causes

were classified as death from lym-

phoma. All data were analyzed

with the aid of STATA software

(version 10.0; Stata Corp., College

Station, Texas).

ResultsResults
Histopathological examination

of the cases showed 4 cases re-
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sembling DLBCL while 9 cases

were closer in their histopathology

to cHL. All the cases were charac-

terized by sheets of highly pleo-

morphic cells; some of them were

Hodgkin-Reed- Sternberg like cells

(HRS-like cells). The background

showed mixed inflammatory infil-

trate formed mainly of lympho-

cytes, plasma cells and eosino-

phils (figure 1; A, B). The density

of the inflammatory infiltrate was

mild in 4 cases, moderate in 2

cases and severe in 7 cases. All

the cases showed sclerosis in the

form of admixture of thick com-

partmentalizing (Figure 1; C) and

thin mesh-like fibrous bands (Fig-

ure 1; D).

Necrosis was recognized in all

the cases and constituted less

than 20% of the tumor area ex-

cept one case in which necrosis

reached up to 40% of the tumor

area (Figure 1; E). In contrast to

cHL, the necrosis in all the cases

was devoid of any neutrophilic in-

filtrate.

The pattern of the tumor

growth was diffuse in 7 cases, si-

nusoidal in 1 case, nodular in 4

cases and vaguely nodular in 1

case. Two cases showed associat-

ed granulomatous response in the

form of multiple epithelioid granu-

lomas.

Immunohistochemical staining

summarized in Table (1) revealed

that CD20 was positive in more

than 30% of the malignant cells in

all the examined cases (figure 1;F).

Other B-cell markers also, namely

CD79a and PAX5, were positive in

all cases. CD30 was positive in all

but 2 cases (figure1; G). CD15 was

positive in 4 cases including the

two CD30-negative cases (figure1;

H). Fascin was positive in 7 cases

including one of the CD30-

negative cases. Mum1 was posi-

tive in all but one case (case no.8).

None of the examined cases

showed EBV, ALK-1, CD10, κ or λ

positivity. P53 was positive in 8

cases. EMA was detected in less

than 10% of the tumor cells in 3

cases. Ki-67 index ranged from

40% to 90% (mean=64%). Three

cases showed Bcl-6 positivity. 
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Fig. 1:Fig. 1: Hisologic and immunophenotypic features of the cases of avDLBCL. Sheets of ple-
omorphic cells arranged in sinusoidal pattern (A) The cells show high degree of
anaplasia with HRS-like cells and giant cell formation admixed with inflammatory
background (B) Thick compartementalizing fibrous bands giving the tumor nodu-
lar pattern(C) Thin mesh like fibrous bands (D) Wide areas of geographic necrosis
(E) Strong membranous staining with anti-CD20 (F) Membranous and Golgi stain-
ing with anti-CD30 (G). Some cases showed membranous staining with anti-
CD15 (H).
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DiscussionDiscussion
Distinguishing between Hodg-

kin and non-Hodgkin lymphoma

has always been the main task of

hematopathologists for ages. Their

decision is the main guide for cli-

nicians to implement the strategy

plan of chemotherapy. Although

clearer cut criteria are currently

used in the WHO lymphoma clas-

sification 2008; which is attribut-

ed to the advances in immunohis-

tochemistry, cytogenetic and

molecular pathology; segregation

between Hodgkin and Non-

Hodgkin lymphoma cases has not

always been an easy job. Cases

with intermediate histologic and

immunophenotypic features are

now on the record. Many of these

cases have been noticed in the

mediastinum and the term “medi-

astinal grey zone lymphoma”

(MGZL) is now officially applied in

the WHO classification 2008 to

designate such intermediate cas-

es. In the study performed by Tra-

verse-Glehen et al about MGZL

they reported 6 cases of mediasti-

nal composite lymphoma of cHL

and mediastinal large B-cell lym-

phoma (MLBCL), and 9 cases of

sequential cHL and MLBCL from

which they concluded that such

cases might represent a continu-

um[8]. Gracia et al postulated that

the recognition of such cases in

the mediastinum might signify ex-

istence of favorable mediastinal

microenvironment for their devel-

opment[5].  

However, cases of such morpho-

logic and immunophenotypic features

have been recognized recently at

extramediastinal sites[5]. Gracia et

al reported 9 cases of DLBCL with

Hodgkin features of which 3 cases

occurred extramediastinally. Port-

lock et al also reported a series of

25/248 cases of cHL showing

more than 50% positivity of the

tumor cells for CD20[9].

The main pathological charac-

teristic feature of our cases was

the discrepancy between morpho-

logic and immunophenotypic fea-

tures; cases of cHL-like morphology

showed pan B-cell marker positivity

(CD20, CD79a, PAX5) while cases

morphologically closer to DLBCL

showed CD30 and CD15 positivi-

ty[10,11]. In contrast to cHL
[12,13,14], our series showed P53

and Bcl-6 positivity in a number

of cases which are usually detect-

ed among high-grade B-cell tu-
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mors or among cases of aggressive

transformation of cHL[15]. 

The underlying pathogenesis of

evolution of grey zone lymphoma

is still mysterious. However, re-

cent reports analyzing molecular

biology of cHL and MLCL revealed

similarities in genetic alterations.

This was explained by Traverse-

Glehen et al that B-cells are capa-

ble of transformation to either

HRS cells or neoplastic large B-

cell[1]. The precise molecular

events deciding such transforma-

tion are yet undetermined. During

such complex steps of transforma-

tion the progression of B-cell

might stop in an intermediate-

stage giving rise to grey zone lym-

phoma. On the other hand, Gracia

et al suggested that such interme-

diate lymphomas might arise by

aggressive progression from cHL
[5]. Further study of such cases in

the future will contribute to lift

the curtain on the biologic links

between Hodgkin and non-

Hodgkin lymphoma.

In conclusion, B-cell lymphoma

intermediate between diffuse large

B-cell lymphoma (DLBCL) and

classical Hodgkin lymphoma (cHL)

represents a distinctive subtype of

lymphoma showing histological

and immunophenotypic features

intermediate between DLBCL and

cHL. Further studies of these cas-

es will reveal more links between

Hodgkin and non-Hodgkin lym-

phoma and offer better treatment

strategies. 
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AbstractAbstract
Aim: Aim: the purpose of this study was to assess the effects of bone marrow

derived mesenchymal stem cells and Darbopoietin alpha on adriamycin- in-
duced chronic renal disease in rats. Methodology: Methodology: 80 male Sprague Dwaley
rats divided into 4 groups (20 rats each); (Group I): normal (negative) control
group received saline as a vehicle, (Group II):  positive control (twice intrave-
nous injection of ADR via penile vein at fourteen days interval with no treat-
ment given. (Group III): twice injection of ADR plus darbepoetin alpha (Ara-
nesp) subcutaneously once weekly for twelve weeks. (Group IV): twice
injection of ADR plus twice intravenous  injection of MSCs each one was ad-
ministrated 5 days after each adriamycin injections. Results:Results: Administration
of subcutaneous darbepoietin alpha favored survival of adriamycin nephro-
sis in rats and significantly improved animal body weight when compared
with positive control group and also had beneficial effect on histolopathologi-
cal and biochemical parameters such as blood hemoglobin level,  renal func-
tions manifested by decrease in BUN, prevented glomerular filtration barrier
damage  by adriamycin as shown by amelioration of proteinuria, while, twice
intravenous injection of MSCs produces non significant improvement of ani-
mal survival rate, body weight, blood hemoglobin level, proteinuria, hypoal-
buminemia of adriamycin nephropathy model in rats while, it produced sig-
nificant improvement in BUN and hyperlipidemia. Conclusion:Conclusion: Concomitant
administration of darbepoietin alpha with adriamycin treatment from the
first day had a protective effect manifested by improvement in both biochem-
ical and histopathological parameters. On the other hand, MSCs injection
significantly produces histological protection on both glomeruli and tubu-
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IntroductionIntroduction
The prevalence of chronic kid-

ney disease has been growing con-

sistently for the past decades.

This alarming increase in chronic

and end-stage renal disease is ac-

companied and promoted by a

growing prevalence of cardiovas-

cular risk factors such as obesity,

diabetes, and hypertension that

increase the overall morbidity and

mortality in these patients. There-

fore, there is an urgent need to

identify the mechanisms that per-

petuate and aggravate renal dys-

function and scarring, and to de-

velop strategies to prevent and

attenuate them(1). ADR-induced

renal failure is a well-accepted

chronic disease model of progres-

sive glomerulosclerosis in rats(2)

which mirrors that seen in human

CKD due to primary focal segmen-

tal glomerulosclerosis(3). It is

characterized by rapid develop-

ment of proteinuria and glomeru-

losclerosis and evolves to renal fi-

brosis and renal failure. The use

of cell therapy has been suggested

as a potential modality to improve

the course and outcome of kidney

injury(4). Bone marrow derived

mesenchymal stem cells(MSCs)

are a source of multipotent cells

having the potential of tissue re-

generation in experimental models

of myocardial infarction(5) neuro-

logical disease(6), and acute kid-

ney injury(7); infusion of murine(8)

and human MSCs(9) in mice with

acute kidney injury decreased re-

nal tubular injury and ameliorat-

ed renal function impairment,

which translated into reduced ani-

mal mortality. But, the therapeu-

tic potential of MSCs in animal

models of chronic nephropathies

has not been completely estab-

lished so far(10). EPO is a glyco-

protein hormone, primarily produced

by renal cortical and outer medul-

lary fibroblasts in response to hy-

poxia(11). The expression of EPO R

in non-erythroid tissues such as

the brain(12), retina(13), heart(14),

kidney(15), smooth muscle cells(16),

myoblasts(17) and vascular endo-

thelium(18) has been associated

with the discovery of novel biologi-

cal functions of endogenous Epo

lointerstitial region of the kidney but couldn’t modify clinical parameters as
(body weight, animal mortality, anemia, proteinuria) indicating that MSCs
only provide partial protection that did not modify outcome of adriamycin
nephrosis.
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signalling in non-haematopoietic

tissues. Studies on acute renal failure

have demonstrated the beneficial

effect of erythropoietin on renal

function(19) However, the effects

of EPO on chronic renal failure

have been poorly investigated(20).

So, the present work was con-

ducted to investigate the possible

protective effects of darbepoietin

alpha and mesenchymal stem cells

on the outcome of chronic adriam-

ycin nephropathy model in rats.

Materials and MethodsMaterials and Methods
1. Experimental Animals:1. Experimental Animals:

The materials of this work com-

prised of eighty male Sprague-

Dwaley rats weighing 200-250 gm,

aging 2-3 months, bred and

housed in the animal house of

Mansoura Experimental Research

Center (MERC). These animals

were housed at temperature 20°C-

25°C and fed standard laboratory

chow, and had free access to tap

water. The experimental protocol

was approved by the Local Ethical

Committee, Faculty of Medicine,

Mansoura University.

Study Design:Study Design:

Eighty rats were assigned to

the following four experimental

groups (n = 20/group):- 

1.  Group  A:  vehicle  (negative1. Group A: vehicle (negative

control):control):

Rats received tail-vein injection

of comparable volume of 0.9% sa-

line.twice at a 14-day interval. 

2. Group B: Adriamycin (posi-2. Group B: Adriamycin (posi-

tive control): tive control): 

Rats received tail-vein injection

of ADR (pharmacia Italia,SPA) (4

mg/kg body weight saline) twice at

a 14-day interval.

3. Group C:(ADR+darbepoetin3. Group C:(ADR+darbepoetin

alpha): alpha): 

Rats received tail-vein injection

of ADR (4 mg/kg body weight)

twice at a 14-day interval plus 0.3

µg/kg body weight darbepoetin al-

pha  (Aranesp)  (Amgen  Europe

B.V Breda, Netherlands) subcuta-

neously once weekly for four

weeks.

 

4. Group D: (ADR + MSC):4. Group D: (ADR + MSC):

Rats received tail-vein injection

of ADR (4 mg/kg body weight)

twice at a 14-day interval) plus

twice injection of MSCs (2x106)

cells at a 14-day interval, each

one administrated 5 days after ad-

riamycin injections.
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Collection  of  blood  and  urineCollection of blood and urine

samples:samples:

By the end of the experiment, rats

were weighed and sacrificed using

an overdose of thiopental (75 mg/kg

body weight, i.p.). Blood samples were

taken by heart puncture then placed

into 2 sets of tubes; one set is

EDTA-containing tubes for assess-

ment of haemoglobin and the other

set are tubes without anticoagulant

that were centrifuged at 3000x g for

15 minutes, and stored at -20°C till

the time of biochemical analysis. 

Hemoglobin content was as-

sessed at the time of sacrifice for

each group, but the other investi-

gated biochemical parameters such

as serum albumin, creatinine,

BUN, serum triglyceride and ser-

um cholesterol were assessed for

all groups by the end of the study.

The rats were placed in a me-

tabolism cage for 24 hours in or-

der to collect 24-hour urine from 8

a.m. to 8 a.m. of the next day. The

urine volume was measured, and

then a sample was taken for esti-

mation of urine protein.

Harvesting kidney specimens:Harvesting kidney specimens:

By the end of the experiment

both kidneys were removed and

bisected into 2 equal halves. Then

they rapidly fixed into 10% neu-

tral formalin.

Histopathological  examina-Histopathological examina-

tion:tion:

The kidney specimens were

processed for paraffin blocks and

sections of 3-µm thickness were

made and stained with haemtoxy-

lin and eosin and prussian blue.

Results Results 
Effect  of  DPO  and  MSC  onEffect of DPO and MSC on

animal survival:animal survival:

Nineteen of twenty rats (95%)

in the negative control group

(group I) survived 12 weeks, while

survived rats were eight of twenty

(37%) in positive control group

(group II), fifteen of twenty (75%)

in DPO-treated group (group III)

and eleven of twenty (55%) in MSC

treated group (group III) (Fig.1).

Compared with negative control

group, positive control group showed

significant increase in animal mor-

tality (p=0.001). Treatment with DPO

caused significant attenuation in

animal mortality rate (p=0.02),

while MSCs therapy caused non-

significant attenuation in animal

mortality rate (p=0.3).
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Effect  of  DPO  and  MSC  onEffect of DPO and MSC on

animal weight:animal weight:

Compared to negative control

group (group I), positive control

group (group II) and MSCs treated

group (group IV) showed signifi-

cant decrease in body weight

(P<0.001) respectively, while DPO

treated group (group III) showed

no significant decrease in body

weight.

As regard to the effect of treat-

ment on body weight, DPO treated

group showed statistically significant

increase in body weight (P<0.001)

when compared with positive con-

trol group while MSCs treated

group showed non-significant in-

crease in body weight. In addition,

there was statistically significant

difference in body weight between

DPO treated group and MSCs

treated group (P=0.01) being high-

er in DPO treated group (table 1). 

Effect  of  DPO  and  MSC  onEffect of DPO and MSC on

blood hemoglobin level:blood hemoglobin level:

There was statistically signifi-

cant decrease in haemoglobin lev-

el in positive control group (group

II)  (P<0.001), DPO treated group

(group III)  (P=0.004) and  MSCs

treated group (group IV)  (P<0.001)

when compared to negative con-

trol group (group I).

Compared with positive control

group (Group II), it was shown

that, there was statistically signifi-

cant increase in haemoglobin level

in DPO treated group (group III)

(0.002), while  MSCs treated group

(group IV) showed no significant

increase in hemoglobin level, in

addition, there was no statistically

significant difference between

MSCs treated group (group IV)

and DPO treated group (Group III)

(Table 2).

Effect  of  DPO  and  MSC  onEffect of DPO and MSC on

serum BUN & creatinine:serum BUN & creatinine:

Positive control group (group II)

had significant higher BUN level

(P<0.001) when compared to nega-

tive control group (group I). As re-

gard to effect of DPO injection

(group III), there was statistically

significant decrease in BUN  level

when compared to positive control

group (group II) and to MSCs

treated group (group IV) (P<0.001

and P=0.016) respectively with no

statistically significant difference

DPO treated group (group III) and

negative control group(group I). As

regard to effect of MSCs injection,
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there was statistically significant

decrease in BUN level when com-

pared to positive control group

(group II) (P=0.014) but still signif-

icantly higher than DPO treated

group (group III) (P=0.016), while,

there was no statistical significant

difference among all groups as re-

gard to serum creatinine(table 3) .

Effect  of  DPO  and  MSC  onEffect of DPO and MSC on

Serum  cholesterol  and  serumSerum cholesterol and serum

triglycerides:triglycerides:

Positive control group (group II)

showed significant increase in ser-

um triglycerides (P<0.001) and

cholesterol (P<0.001) when com-

pared to negative control group

(group I).

As regard to effect of subcuta-

neous DPO treatment, DPO treat-

ed group (Group III) showed signif-

icant reduction in serum

triglycerides (P<0.001) and serum

cholesterol (P=0.002) when com-

pared with positive control group

(group II) but when compared with

negative control group (group I),

serum triglycerides still had signif-

icant higher value (P=0.005) while

there was no statistically signifi-

cant difference as regard to serum

cholesterol.

In MSCs treated group (group

IV), there was significant reduction

in serum triglycerides (P=0.017)

and serum cholesterol (P=0.011)

when compared with positive con-

trol group (group II) but when

compared with negative control

group (group I), serum cholesterol

still had significant higher value

(P=0.005) while there was no sta-

tistically significant difference as

regard to serum triglycerides. In

addition, there was statistically

significant difference between ser-

um triglycerides or cholesterol be-

tween DPO treated group (Group

III) and MSCs treated group

(group IV).

Effect  of  DPO  and  MSC  onEffect of DPO and MSC on

urinary  protein  excretion  (mg/urinary protein excretion (mg/

24  hr)  and  serum  albumin  (g/24 hr) and serum albumin (g/

dl):dl):

Positive control group (group II)

had marked and significant in-

crease in urinary protein excretion

(P<0.001) when compared to nega-

tive control group (group I).

As regard to effect of subcuta-

neous DPO treatment, DPO treat-

ed group (group III) showed signifi-

cant reduction in urinary protein

excretion (P<0.001) when com-
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pared with positive control group

(group II) but when compared with

negative control group (group I)

there was no statistically signifi-

cant difference.

In MSCs treated group (group

IV), there was significant reduc-

tion in urinary protein excretion

(P<0.001) when compared with

positive control group (Group II)

but when compared with negative

control group (group I) and DPO

treated group (Group III), urinary

protein excretion still had signifi-

cant higher value (P<0.001 and

0.004) respectively (table 5).

As regard to serum albumin,

positive control group (group II)

had statistically lower serum albu-

min level (P<0.001) when com-

pared with negative control group

(group I).

As regard to effect of subcuta-

neous DPO treatment, DPO treat-

ed group (group III) showed statis-

tically higher serum albumin level

(P=0.012) when compared with pos-

itive control group (group II) but

when compared with negative con-

trol group (group I) there was no

statistically significant difference.

In MSCs treated group (group

IV), there was no significant re-

duction in serum albumin level

(P<0.001) when compared with

negative  control group (group I).

Also, there was no statistically sig-

nificant difference in serum albu-

min level  when compared with ei-

ther positive control group (Group

II) or DPO  treated group (Group

III).

Effect of DPO and MSC on re-Effect of DPO and MSC on re-

nal morphology:nal morphology:

Light microscopic examination

revealed that kidney lesions are

present mainly in the cortex, outer

strip of the outer medulla and to

less extent in inner strip of outer

medulla and inner medulla. 

In the cortex, the lesion was

mainly glomerular where the posi-

tive control group (group II)

showed significant higher number

of podocyte detachment (P<0.001),

podocyte vacuolization (P<0.001),

capillary dilatation and also, pa-

rietal epithelial cell vacuolization

of bowman's capsule (P<0.001)

when compared to negative con-

trol group (group I) (Fig.2). 

As regard to changes in tubulo-
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intestitial region of positive control

group (group II) in the cortex and

outer strip of outer medulla, there

was significantly higher number of

necrotic dilated tubules filled with

hyaline protein casts (P<0.001),

when compared to negative con-

trol group (group I). Also, there

was mild degree (grade I) of in-

flammatory cell infiltrate and fi-

brosis in periglomerular region,

deep cortex and medullary rays in

positive control group (group II)

but theses lesions were absent in

normal control group (group I).

Also, in inner strip of outer medul-

la and inner medulla region of

positive control group (group II)

there was only necrotic dilated ne-

crotic dilated tubules filled with

hyaline protein casts with no fi-

brosis or inflammatory cell infil-

trate (fig.3). 

As regard to effect of treatment

on chronic adriamycin nephropa-

thy, both DPO treated group

(group III) and MSCs treated

group (group IV) significantly de-

crease all signs of glomerular

damage and number of necrotic

dilated tubules, also, decrease de-

gree fibrosis and inflammatory cell

infiltrate but effect on fibrosis not

reach statistically significant when

compared with positive control

group (group II) (fig.4). 

When comparing DPO treated

group (group III) with MSCs treat-

ed group (group IV), there was no

significant difference between

them except for necrotic tubules

in OSOM which was higher in

MSCs treated group (group IV).

Another characteristic finding of

MSCs treated group (group IV),

that there was significant increase

in all signs of regeneration in

OSOM as, solid sheets of cells, tu-

bules with large vesicular nuclei,

solid tubules and dilated tubules

with festooned nuclei when com-

pared with other groups (fig.5).
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Fig. 1: Fig. 1: Kaplan-Meier survival curves of the studied groups.

Fig. 2: Fig. 2: kidney sections of positive control group showing dilated atrophied tubules filled
with protein casts in deep cortex (a) and in medulla(b) 
(a, magnification x400), (b, magnification x100). 

Fig. 3: Fig. 3: kidney sections of positive control group showing fibrosis in deep cortex and out-
er strip outer medulla (MT) (a,b magnification x400).
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DiscussionDiscussion
In the present study, adminis-

tration of adriamycin to rats caused

significant increase in mortality

rate, reduction in body weight and

decrease in blood hemoglobin level

when compared with those of the

negative control group at the end

of experimental period. In agree-

ment with these findings Ammar

et al.,(21) found that  adriamycin

exposure resulted in a significant

decrease in hemtocrite  levels,

thus reducing the oxygen-carrying

capacity of the blood.

Moreover, adriamycin caused

marked elevation in blood urea ni-

trogen without significant change

in serum  creatinine level. These

results are in agreement with

many investigators. Liu et al.,(22)

mentioned that adriamycin injec-

tion caused renal injury as evi-

Fig. 4: Fig. 4: kidney sections of DPO treated group showing partially preserved glomerular ar-
chitecture(a) and lesser dilated tubules that filled with casts (H&E) (a, magnifica-
tion x400), (b, magnification x100).

Fig. 5: Fig. 5: kidney sections of MSCs treated group showing lesser degree of inflammatory cell
infiltrate (H&E) (a) solid sheets of cells indicating regeneration (H&E).
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denced by marked elevation of

BUN while serum creatinine level

was normal. Moreover, Magnasco

et al.,(23) found that after adriam-

ycin injection renal failure devel-

oped after 3 months of follow-up

in all rats although without reach-

ing statistical significance in ser-

um creatinine comparison with

con¬trol rats, because of a wide

dispersion of creatinine values.

Furthermore, Marshall et al.,(24)

who studied the effect of warm is-

chemia reperfusion on kidney

functions, found that after 14

days serum creatinine return to

normal, while blood urea nitrogen

remained elevated and he specu-

lated that Serum urea appeared to

be a more sensitive index of renal

damage than creatinine. 

Also, in the present work, adi-

amycin injection caused  hyperlip-

idemia in the form of hypercholes-

terolemia and increased triglyceride.

This is consistent with Hong et

al.,(25) who speculated that this

may be due  inhibition of  carni-

tine palmitoyl transferase system

(CPT I) and lowered the level of cy-

tochrome P450 which may in turn

depress cholesterol 7α hydroxy-

lase activities, the key enzyme in

conversion of cholesterol to bile

acids. In addition, The lipoprotein

lipase activity, which varies in-

versely with free fatty acid levels,

decreased dramatically in adriam-

ycin-treated rats. Moreover, cho-

lesterol ester synthase was in-

creased(26). Also, O'Donnell and

Michael,(27) reported that protei-

nuria, through some unknown

mechanism, appears to cause

HDL abnormalities that facilitate

accumulation of triglyceride-rich

VLDL.

In the present study, urinary

protein excretion was used to as-

sess the function of the glomeru-

lar filtration barrier, it was found

that all rats treated with ADR had

marked proteinuria, this proteinu-

ria is consistent with the presence

of hyaline protein casts  presented

in the tubular lumen. The impair-

ment of glomerular filtration barri-

er in adriamycin nepropathy mod-

el is consistent with many

investigators  and could be attrib-

uted to is reduction of glomerular

charge selectivity and the restric-

tion of larger solutes impaired,

causing proteinuria(28).

In the current work, all rats of
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adriamycin nephropathy rats had

lower plasma albumin as a conse-

quence of losing protein in urine.

This glomerular dysfunction was

also confirmed by histolopatholog-

ical examination under light mi-

croscope showing significant in-

crease in number of detached

podocytes due to either apoptosis

or loss of negative charge. Also,

there was  an increase in number

of vacuolized podocytes and epi-

thelial cells in the adriamycin

nephropathy when compared

with normal control group. Vacu-

olization of podocytes and parietal

epithelial is consistent with gener-

al proteinuric condition in this

model in which, studies by Ween-

ing et al.,(29) on experimental

models of protein overload protei-

nuria showed that increased

transcapillary movement of pro-

teins causes degenerative changes

of glomerular epithelial cells char-

acterized by swelling, vacuoliza-

tion, increased reabsorption drop-

lets, loss of foot processes, and

lifting from the underlying glomer-

ular basement membrane.

In addition to glomerular lesion

in this model, there is also in-

volvement of tubules and tubu-

lointerstitial region, this is in

agreement with Noiri et al.,(30)

who reported  in a study done on

adriamycin nephropathy in rats

that tubules and interstitium play

a pivotal role in progressive kidney

disease and are more predictive of

the renal outcome. 

The present study provides

strong evidence that darbepoietin

alpha protects the rat kidney in a

model of adriamycin nephropathy.

The results of this work demon-

strated that the administration of

darbepoietin alpha produces a sig-

nificant increase in the body

weight, hemoglobin level and ser-

um albumin and significant de-

crease in the blood urea nitrogen,

serum triglycerides, serum choles-

terol, level of urinary protein ex-

cretion.

In consistence with the labora-

tory findings, the morphological

changes showed that darbepoietin

alpha reduced the renal glomeru-

lar damage at the end of experi-

mental period. By significant de-

crease of number of detached

podocytes, number of apoptotic

bodies and number of dilated cap-

illaries and vacuolized epithelial
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cells. Also, the morphological

changes showed that darbepoietin

alpha reduced the renal tubular-

interstistial damage in the form of

reducing urinary protein cast in

tubules, inflammatory cell infiltrate

and fibrosis though not reaching

statistitically significant difference

when compared with adriamycin

non treated group (group II).

These findings are in agreement

with those reported by others who

demonstrated that EPO treatment

improved the functional and mor-

phologic glomerular and tubular

injury in rats subjected to adriam-

ycin nephropathy(31,32).

The improvement of body

weight, hemoglobin level and BUN

in adriamycin model by DPO is

consistent with Noiri et al.,(33)

who found similar results against

adriamycin induced cardio renal

injury in  rats. Furthermore spec-

ulated that correction of anemia to

the normal level by DA is an im-

portant mechanism of action be-

cause it retards the progression of

CKD and cardiovascular diseases.

In the current work, in order to

elucidate the effect  of darbepoetin

on the glomerular barrier func-

tion, urine protein level was as-

sessed, it was found that darbe-

poetin ameliorates proteinuria

when comparing DPO treated

group with positive control group.

The effect of DPO on proteinuria

may be indirect effect due to an

increase in oxygen-carrying capac-

ity might improve structures and

functions of podocytes,or direct ef-

fect as suggested by Eto et al.,(34)

who reported that darbepoietin

may provide direct protection on

podocytes, the major culprit ac-

counting for proteinuria through

acting on EPO-R in podocytes and

that DPO treatment ameliorated

podocyte injury and reduced pro-

teinuria by preventing the disrup-

tion of actin cytoskeleton and the

reduction of nephrin through the

binding to the EPOR to activate

Janus-tyrosine kinase 2, phos-

phoinositide 3 kinase, and protein

kinase B (Akt). It is noteworthy

that several reports showed the di-

rect interaction of Akt and actin.

 

Twice intravenous injection of

MSCs produced improvement in,

not reach statistically significant

value, animal survival rate, body

weight. blood hemoglobin level,

proteinuria, hypoalbuminemia of
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adriamycin nephropathy model in

rats while, it produced  significant

improvement in BUN and hyper-

lipidemia. Also, histipathlogical

finding revealed that MSCs provid-

ed histological protection of glome-

ruli manifested by decrease in de-

tached podocytes per glomerulus,

apoptotic bodies, aneurysmal di-

lated capillaries and vacuolized

podocyte or parietal epithelial

cells, while in tubulointerstitial re-

gion. Also, there was a significant

decrease in number of necrotic tu-

bules. Inflammatory cell infiltrate

showed non-significant  decrease

in MSC-treated rats. As regard to

fibrosis in this group it was mini-

mal or absent, with appearance of

histological findings of regenera-

tion as Solid sheets, tubules with

large vesicular nuclei and solid tu-

bules.

This might be attributed to ei-

ther failure of anemia correction

by MSCs, time of stem cells ad-

ministration or due to decrease

number of engrafted cells in kid-

ney after injection. Noiri et al.,(36)

mentioned that anemia can share

in progression of CKD, in the

present study it was chosen to ad-

ministrate cells five days post ad-

riamycin injection to provide suffi-

cient time for injury process to oc-

cur, it is known that injury is es-

sential for homing to occur and

also MSC and also in a more clini-

cally relevant setting of intrave-

nous infusion via intravenous

route at the time of evident protei-

nuria.  

Adequate homing of MSC to the

injured tissue is important for ef-

fective therapy. As regard to effi-

cient homing iron labeled cells

technique was used to track cells

in the kidney, it was found that

homing occurred but few MSCs

was detected in the glomeruli and

tubulointerstitial region.

As regard route of administra-

tion, in the current, MSC is ad-

ministered through a standard in-

travenous route. A disadvantage

of the systemic intravenous deliv-

ery of MSC can be low uptake at

the site of injury. Indeed, signifi-

cant engraftment of injured tissue

was observed in some studies
(37,38), but Schrepfer et al.,(39)

demonstrated that the systemic

intravenous route of administra-

tion was not appropriate for MSC

to reach their site of activation.
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Zonta et al.,(40) showed that the

intra-arterial administration of

MSC were the most effective route

to achieve immunomodulating ef-

fects in experimental kidney

transplantation, which primarily

occurs because large MSC (15 mm

to 19 mm) remain trapped in the

capillaries of the small lung filter,

which in turn causes the inade-

quate homing of MSC to the in-

jured tissue. However, using the

renal artery as the injection route

to administer MSC to treat DN

may be associated with the follow-

ing 2 major complications: (1) re-

nal infarcts and loss of function,

and (2) ectopic differentiation into

adipocytes within glomeruli(41).

ConclusionConclusion
Concomitant administration of

darbepoietin alpha with adriamy-

cin treatment from the first day

has a protective effect manifested

by improvement in both biochemi-

cal and histopathological parame-

ters,while MSCs injection signifi-

cantly produces histological

protection on both glomeruli and

tubulointerstitial region of the kid-

ney but couldn't modify clinical

parameters as animal mortality,

anemia, proteinuria and hyperlipi-

demia indicating that MSCs only

provide partial protection that did

not modify outcome of adriamycin

nephrosis.
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Introduction
Asthma is associated with a

wide range of symptoms and

signs, including wheezing, cough,

chest tightness, shortness of

breath and sputum production.

The symptoms and signs evolve

from three basic characteristics

that underlie the disease: airway

obstruction, AHR, airway inflam-

mation(1). Airway inflammation in

asthma may represent a loss of

normal balance between two “op-

posing” populations of Th lympho-

cytes. A cytokine imbalance tow-

ardTh2 will set the stage to pro-

mote the production of IgE anti-

body and subsequent allergic

inflammation(2).

Toll-like receptors (TLRs) are a

type of pattern recognition recep-

tor (PRR) that recognize foreign

substances, activate immune cell

responses and play a key role in

the innate immune system, and

receive its name from their simi-

larity to the Toll gene identified in

EFFECT OF ISS-ODN-INDUCED TLR9EFFECT OF ISS-ODN-INDUCED TLR9
STIMULATION ON EXPERIMENTALLY INDUCEDSTIMULATION ON EXPERIMENTALLY INDUCED

AIRWAY INFLAMMATION IN MICEAIRWAY INFLAMMATION IN MICE

Mona M. El-Haroun M.Sc.*, Ali M. Yousef MD**Mona M. El-Haroun M.Sc.*, Ali M. Yousef MD**
and Tarek M. Ibrahim Ph.D***and Tarek M. Ibrahim Ph.D***

Faculty of Pharmacy, Pharos University*, Benha Educational Hospital**, 

Faculty of Pharmacy, Mansoura University***

Abstract
We have used a mouse model of allergen-induced airway inflamma-

tion to demonstrate that ISS-ODN inhibit airway inflammation and re-
modeling in acute and chronic asthma. Inflammatory cells in mice
treated with ISS-ODN decreases in acute  and chronic asthma com-
pared to positive control mice. Also, more than one dose of ISS-ODN de-
crease IL-4. While one dose increases Th1 cytokines (IFN-γ). ISS-ODN
decreases airway remodeling such as thickness of epithelium and peri-
bronchial fibrosis which is related to the increase of IFN-γ but not the
decrease of IL-4 as other studies. So ISS-ODN before allergen exposure
provide a new immunotherapy in asthma.
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Drosophila(3). TLRs Form a recep-

tor superfamily with interleukin-

1receptors (Interleukin-1 recep-

tor/Toll-like receptor superfamily)

so called TIR (Toll-IL-1 receptor).

TIR domain recruits four adapters'

molecules which are MyD88, Ti-

rap, Trif and Tram in order to

propagate a signal. These adapt-

ers activate other molecules in-

cluding certain protein kinases

(IRAK1, IRAK, TBK1, and IKKi)

leading to the activation of two

pathways both lead to nuclear

translocation of transcription fac-

tor, NF-?B which lead to induction

of inflammatory cytokines such as

TNF-α and IL-12(4,5). 

Synthetic (ODN) bearing un-

methylated CpG motifs can mimic

the immune-stimulatory effects af-

ter recognized by TLR9. Strong im-

munostimulatory effects are driv-

en by sequences containing

unmethylated CpG motifs these

motifs appear to function as Th1-

promoting adjuvants capable of

switching the usual Th2 response

toward a Th1 response(6). CpG

DNA directly activates denteritic

cells and B-cells that express

TLR9, binds CpG DNA and trans-

duces its immune-stimulatory ef-

fects and indirectly activates other

cells of the immune system such

as T- lymphocytes cell, Natural

killer cells and neutrophils, by al-

tering the expression of specific

cytokines, receptors, and adhe-

sion molecules(7). ISS-ODN acti-

vates the TLR- 9 pathway and pro-

motes the development of a Th1

response and generates cytokines,

such as TNF-α, IL-12, IFN-α and

indirectly, IFN-γ. Long term treat-

ment with ISS through induction

of IL-12 and IFNs would lead to a

rebalancing of Th1/Th2 response
(8), which leads to decrease in air-

way inflammation Th2cytokine ex-

pression and airway hyperrespon-

siveness, and increases the

expression of Th1 cytokines (IFN-

γ, IL-12). It has also been shown

that ISS-ODN attenuate allergen-

induced airway remodeling in mice

as manifested by decreased subep-

ithelial collagen deposition(9).

Materials and Methods
1. Materials1. Materials

A. Drug: OligonucleotidesA. Drug: Oligonucleotides

Endotoxin-free (<1ng/mg DNA)

phosphorothioate ISS-ODN (5'-

TGACTGTGAACGTTCGAGATGA-3')

(Trilink, San Diego, CA) were used

in the in vivo experiments.
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B. AnimalsB. Animals

One hundred and twenty Fe-

male BALB/c mice were obtained

from Theodor Bilharz Research In-

stitute, Cairo and were used when

reached 8-10 weeks of age (25-30

gm weight) and fed normal diet.

C. Reagent: Imject alumC. Reagent: Imject alum

Aqueous solution of aluminum

hydroxide (40 mg/ml) and magne-

sium hydroxide (40 mg/ml), (50 ml)

(Pierce Biotechnology, Inc., USA).

2. Experimental Design2. Experimental Design

A. Induction of acute asthmaA. Induction of acute asthma

A total number of sixty BALB/c

mice were randomly divided into

the following three groups (20

mice per group).

Group  A:  Control  GroupGroup A: Control Group

(n=20)(n=20)

Mice were sensitized subcuta-

neously on Days 0, 7, 14, and 21

with 100µl PBS to which 100µl im-

ject alum is added. The  inhala-

tion challenge (days 27,29 and 31)

consisted of three 30 minutes in-

halations separated by 30 minutes

rest intervals of PBS in an inhala-

tion chamber, the nebulizer was set

up to aerosolize 100 ml in the 30

minutes inhalation time period(10).

Group  B:  Positive  ControlGroup B: Positive Control

Group (n =20)Group (n =20)

Mice were sensitized subcuta-

neously on Days 0, 7, 14, and 21

with 100 µg of OVA(OVA, grade V;

Sigma, St. Louis, MO) per mouse

in 100µl PBS to which 100µl im-

ject alum is added drop wise and

mixed for 30 minutes to allow ad-

sorption of OVA. The  OVA inhala-

tion challenge (days 27,29 and 31)

consisted of three 30 minutes in-

halations separated by 30 minutes

rest intervals of OVA at a concen-

tration of 10 mg/ml in an inhala-

tion chamber the nebulizer was

set up to aerosolize 100 ml in the

30 minutes inhalation time period
(10).

Group  C:  Treated  Mice  groupGroup C: Treated Mice group

(n=20)(n=20)

Mice were administered intra-

peritoneal ISS-ODN (100 µg in 100

µl of PBS) starting one day before

the first intranasal OVA challenge

on day 26(10).

B.  Induction  of  chronic  Asth-B. Induction of chronic Asth-

mama

A total number of sixty BALB/c

mice were randomly divided into

the following three groups (20

mice per group).
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Group  A:  Control  GroupGroup A: Control Group

(n=20)(n=20)

Mice were sensitized subcuta-

neously on Days 0, 7, 14, and 21

with 100µl PBS to which 100µl im-

ject alum is added. Intranasal

challenges with PBS were admin-

istered on Days 27, 29, and 31 un-

der ether anesthesia. Intranasal

OVA challenges were then repeated

twice a week for six months(11).

Group  B:  Positive  ControlGroup B: Positive Control

Group (n=20)Group (n=20)

Mice were sensitized subcuta-

neously on Days 0, 7, 14, and 21

with 100 µg of OVA per mouse in

100µl PBS to which

100µlimjectalum is added drop

wise and mixed for 30 minutes to

allow adsorption of OVA. Intrana-

sal OVA challenges (20 µg/50 µl in

PBS) were administered on Days

27, 29, and 31 under ether anes-

thesia. Intranasal OVA challenges

were then repeated twice a week

for six months(11).

Group  C:  Treated  Mice  groupGroup C: Treated Mice group

(n=20)(n=20)

Mice were administered intra-

peritoneal ISS-ODN  (100 µg in

100 µl of PBS) starting one day be-

fore the first intranasal OVA chal-

lenge on Day 27, and then contin-

uing every other week one day be-

fore intranasal challenges for six

months(11).

3- Methods3- Methods

Histopathological StudyHistopathological Study

For histopathological examina-

tion lungs were collected 24 hours

after the last ovalbumin exposure.

Animals were anesthetized with

ether and dissected then lungs

were collected. Sections were

stained with haematoxylin and eo-

sin (H&E)(12). Quantitive analysis

of inflammatory response was ex-

amined using Olympus camedia

(Olympus imaging corp, japan),

this include number of inflamma-

tory cells, thickness of epithelium

and thickness of collagen layer.

Blood collectionBlood collection

Blood was collected from the

heart into open dry tube kept for

thirty minutes at room tempera-

ture to clot and centrifuged at

4000 rpm for fifteen minutes then

the serum was collected and

stored at -70°C to be used for

measurement of IL-4 and IFN-γ.

Tissue HomogenizationTissue Homogenization

Lung tissue homogenized ac-



333

Benha M. J.

Vol. 30  No 3  Sept. 2013

cording to ELISA kits manufactur-

er method, Tissue samples are col-

lected, weighed (400-500mg) and

added to lysis buffer (100 mM so-

dium phosphate, 150 mMNaCl,

pH 7.4 at 1 ml PBS/100 mg tis-

sue) then tissues are homogenized

using glass grinder, Following ho-

mogenization, the tissue prepara-

tion is clarified by centrifugation

for 15 minutes at 1,500 x . The

supernatant should be removed

from the pellet, aliquot and stored

at –70°C or below until it is ana-

lyzed for cytokine content. 

Measurement  of  Serum  and-Measurement of Serum and-

Lung Cytokines (IFN-Lung Cytokines (IFN-γ, IL-4) , IL-4) 

The concentrations of IFN-γ

and IL-4 were assayed in serum

and lung tissue by enzyme-linked

immunosorbent assay (ELISA) ac-

cording to the manufacturer's in-

structions (Pierce biotechnology,

Rockford, USA).

Statistical Analysis
Statistical calculations were

carried out using GraphPad In-

stat3 computer program (Graph-

Pad software Inc., version 3.05,

2000 California, USA).

Statistical analysis was carried

out using analysis of variance

(ANOVA) followed by Tukey-

Kramer multiple comparison test.

Results
1-1- Effect  of  ISS-ODNEffect of ISS-ODN

(100(100µg/100g/100µl)  on IFN-l) on IFN-γ  and  IL-4 and IL-4

levels  in  both  serum  and  lunglevels in both serum and lung

homogenate in acute cases.homogenate in acute cases.

- Table (1) Figure (2) and (3)

show that in control mice IFN-γ

serum level was (213.4±0.7 pg/ml)

and in lung homogenate was

(132.3±1 pg/ml).

- The concentration of IFN-γ in

mice treated with ISS-ODN in-

creased significantly in serum

compared to control mice

(610±39.8 pg/ml vs 213.4±20.8

pg/ml) and increased significantly

in lung homogenate compared to

control mice  (552±53 pg/ml vs

132.3± 23.2 pg/ml).

- The concentration of IFN-γ in

mice treated with ISS-ODN in-

creased significantly in serum

compared to positive control mice

(administered ovalbumin)

(610±39.8 pg/ml vs 269.4±32.3

pg/ml) and increased significantly

in lung homogenate compared to

positive control mice (adminis-
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tered ovalbumin) (552 ±53 pg/ml

vs 207±15.8 pg/ml).

- And in figure (4) and (5) show

that in control mice IL-4 serum

level was (5.7±1.8 pg/ml) and in

lung homogenate was (15.5±3.1

pg/ml).

- Concentration of IL-4 in posi-

tive group (administered ovalbu-

min) increased insignificantly

compared to control group in ser-

um (6.3±1.1 vs 5.7±1.8 pg/ml) but

increased significantly compared

to control group in homogenate

(113±28.5 vs 15.5±3.1 pg/ml).

- Concentration of IL-4 in mice

treated with ISS-ODN decreased

insignificantly compared to posi-

tive group in serum (6.2±0.9 vs

6.3±1.1 pg/ml) and decreased in-

significantly compared to positive

group in lung homogenate

(102±15 vs 113.7±28.5 pg/ml).

- Concentration of IL-4 in mice

treated with ISS-ODN was insig-

nificantly higher than control

group in serum (6.2±0.9 vs 5.7±

1.8 pg/ml), and significantly higher

than control group in lung homog-

enate (102±15 vs 15.5±3.1 pg/ml).

2-2- Effect  of  ISS-ODNEffect of ISS-ODN

(100(100µg/100g/100µl)  on IFN-l) on IFN-γ  and  IL-4 and IL-4

levels  in  both  serum  and  lunglevels in both serum and lung

homogenate in chronic cases.homogenate in chronic cases.

- Table (2), Figure (6) and (7)

show that serum level of IFN-γ in

control mice was (213.4 ± 20.8

pg/ml) and in lung homogenate

was (132.3±23.2 pg/ml). 

- The concentration of IFN-γ in

mice treated with ISS-ODN in-

creased significantly compared to

positive group (administered oval-

bumin) in serum (1313.4±229.5

pg/ml vs 213±27 pg/ml) and in-

creased significantly compared to

positive group in lung homogenate

(386.5±55.3 pg/ml vs 148.7±2.8

pg/ml).

- The concentration of IFN-γ in

mice treated with ISS-ODN in-

creased significantly compared to

control group in serum (1313.4

±229.5 pg/ml vs 213±27 pg/ml)

and increased significantly com-

pared to control group in lung ho-

mogenate (386.5 ±55.3 pg/ml vs

132.3±23.2 pg/ml).

- While in figure (8) and (9)

show that level of IL-4 in control

mice was in serum (5.7±1.8 pg/
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ml) and in lung homogenate

(15.5±3.1 pg/ml). 

- Concentration of IL-4 in posi-

tive group (administered ovalbu-

min) increased significantly com-

pared to control mice in serum

(57.1±27.vs 5.7±1.8 pg/ml) and

increased significantly compared

to control mice in lung homogen-

ate (35.2±3.4 vs 15.5±3.1 pg/ml).

- Treatment with ISS-ODN de-

creased significantly the concen-

tration of IL-4 compared to posi-

tive group in serum (6.8±1 vs

57.1±27.4 pg/ml) and decreased

significantly the concentration of

IL-4 compared to positive group in

lung homogenate (19.5±4 vs

35.2±3.4 pg/ml).

3- Effect of ISS-ODN (1003- Effect of ISS-ODN (100µm/m/

100100µl)  on  airways  inflammatoryl) on airways inflammatory

and  epithelial  changes  in  miceand epithelial changes in mice

with acute asthma.with acute asthma.

- During one month of sensiti-

zation and challenge with ovalbu-

min and treatment with ISS-ODN

the mortality rate was 30%.

As shown in table (3) and in fig-

ure (10) sensitization and inhala-

tion challenge with ovalbumin for

one month increase the number of

inflammatory cells significantly in

this positive group (171.6±3.3)

compared to control group

(23.2±4.1); these inflammatory

cells are mainly neutrophils , few

eosinophils are found. A single

dose of ISS-ODN (100µm/100 µl)

decreases the number of inflam-

matory cells significantly (94.8±4)

compared to positive group (ad-

ministered ovalbumin) (171.6±3.3).

As shown in table (3) and in fig-

ure (11) sensitization and chal-

lenge with ovalbumin increase the

thickness of epithelial layer signif-

icantly (39±3.3 µm) compared to

control group (19±1.9µm). Treat-

ment with ISS-ODN decreases the

thickness of epithelial layer signif-

icantly (25.1±6.2µm) compared to

positive group (39±3.3µm).

As shown in table (3) and figure

(12) peri-bronchial fibrosis in-

creases significantly in positive

group mice which sensitized and

challenged with ovalbumin

(10.4±3µm) compared to control

group mice (3±0.25µm). Single

dose of ISS-ODN (100?g/100µl)

decreases fibrosis to normal thick-

ness.
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4- Effect of ISS-ODN (1004- Effect of ISS-ODN (100µm/m/

100100µl)  on  airways  inflammatoryl) on airways inflammatory

and  epithelial  changes  in  miceand epithelial changes in mice

with chronic asthmawith chronic asthma

During six months of sensitiza-

tion and inhalation challenge with

ovalbumin and treatment with

ISS-ODN the mortality rate was

25%.

As shown in table (4) and figure

(13) number of inflammatory cells

increases significantly in mice

sensitized and challenged with

ovalbumin for six months

(175.8±11.2) compared to control

mice (23.2±3.6) while in mice

treated with ISS-ODN, the number

of inflammatory cells decreases

significantly (59±2.3) compared to

mice  sensitized and challenged

with ovalbumin (175.8±11.2),

These inflammatory cells are

mainly lymphocyte and macro-

phages (foam cells). Most mice ad-

ministered ovalbumin for six

weeks form lymphoid follicles

which are aggregation of inflam-

matory cells.

As shown in table (4) and figure

(14) the mean thickness of epithe-

lium in positive group mice (ad-

ministered  ovalbumin) (57.3

±7.4µm) increases significantly

compared to control mice

(19±1.9µm). on the other hand

mice treated with ISS-ODN shows

significant decrease in the thick-

ness of epithelium (31.3±1 µm)

than in positive group mice

(57.3±7.4µm).

As shown in table (4) and figure

(15)sensitization followed by inha-

lation challenge with ovalbumin

for six months results in collagen

layer formation either peri-

bronchial or parenchymal fibrosis.

The thickness of sub-epithelial

layer of collagen in mice treated

with ISS-ODN (12.6±1.9 µm) de-

creases significantly compared to

positive group mice (27.7±4 µm).
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Fig. (1):Fig. (1): Illustrated design for acute and chronic induction of asthma.

Fig. (2):Fig. (2): Effect of ISS-ODN (100µg/100µl)
on IFN-γ level in serum in acute
cases.

Fig.  (3):Fig. (3): Effect of ISS-ODN (100µg/100µl)
on IFN-γ level in lung homogen-
ate in acute cases.

µ µ
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Fig. (4):Fig. (4): Effect of ISS-ODN (100µg/100µl)
on IL-4 level in serum in acute
cases.

Fig.  (5):Fig. (5): Effect of ISS-ODN (100µg/100µl)
on IL-4 level in lung homogenate
in acute cases.

Fig.  (6):Fig. (6): Effect of ISS-ODN (100µg/00µl)
on IFN-γ level in serum in
chronic cases.

Fig.  (7):Fig. (7): Effect of ISS-ODN (100µg/100µl)
on IFN-γ level in lung homogen-
ate in chronic cases.

Fig.  (8):Fig. (8): Effect of ISS-ODN (100µg/100µl)
on IL-4 level in serum in chronic
cases.

Fig.  (9):Fig. (9): Effect of ISS-ODN (100µg/100µl)
on IL-4 level in lung homogenate
in chronic cases.
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Fig. (10):Fig. (10): Significant increase in number f
inflammatory cells (neutrophils)
in challenged mice with OVA
x10.

Fig.  (10):Fig. (10): Marked decrease in number of
inflammatory cells (neutrophils)
in mice treated with ISS-ODN.
x10.

Fig.  (12):Fig. (12): Peri-bronchial fibrosis in mice
challenged with ovalbumin x10.

Fig.  (11):Fig. (11): Significant increase in thick-
ness of epithelium in mice chal-
lenged ovalbumin. x40.

Fig.  (11):Fig. (11): Significant decrease in thick-
ness of epithelium in mice treat-
ed with ISS-ODN. x40.
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Fig.  (13):Fig. (13): Marked increase in number of
lymphocytes in mice induced
with ovalbumin x10.

Fig.  (13):Fig. (13): Significant decrease in number
of lymphocytes in mice treated
with ISS-ODN x10.

Fig. (14):Fig. (14): Marked increase in thickness of
epithelium in mice challenged
with OVA. x40.

Fig.  (14):Fig. (14): significant decrease in thick-
ness of epithelium in mice treat-
ed with ISS-ODN x40 .

Fig.  (15):Fig. (15): Peri-bronchial fibrosis in mice
challenged with ovalbumin. x10.

Fig.  (15):Fig. (15): Peri-bronchial fibrosis in mice
challenged with ovalbumin. x10.
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Discussion 
Asthma is not only an airway

obstruction but it is a more com-

plicated inflammatory disorder in

which many inflammatory cells

and cellular elements play a role,
(13). Airway inflammation in asth-

ma is a multicellular process in-

volving mainly neutrophils, eosin-

ophils, T lymphocytes and mast

cells(14) and  in this study we agree

with many recent studies that

show neutrophil infiltration after

induction of asthma by ovalbumin

in BALB/c mice and that neu-

trophils not eosinophils involved in

induction of late asthma response

after the fourth challenge(15). The

increased level of neutrophil is re-

lated to acute; sever asthma and a

lower level of eosinophils(16,17).

Also, a study shows that after

OVA challenge of sensitized

BALB/c mice neutrophils are the

first inflammatory cells detected in

the mice airways(18). Also, we

agree with the results that stated

that aggregation of inflammatory

cells (mostly lymphocytes) was ob-

served in the lung tissue of mice

after chronic challenge with low

dose of ovalbumin(19,11).

 

We agree with the results that

showed that treatment with ISS-

ODN restrict inflammatory cell in-

filtration in murine airways in

both acute asthma(10) and chron-

ic asthma(11), however, in this

study that the number of inflam-

matorty cells in mice treated with

ISS-ODN still more than normal

and this can be explained in the

basis of switching T-lymphocytes

from Th2 to Th1 with the remain-

ing of total number of T-

lymphocytes without great

change. 

We agree with many studies

that our results show various

changes are observed including

increase the thickness of epitheli-

um and peri-bronchial fibrosis af-

ter sensitization and challenge

with OVA in both acute and

chronic cases. After quantitative

analysis and comparison between

ovalbumin challenged mice group

and ISS-ODN treated mice group

in both acute and chronic models

of asthma, ISS-ODN treatment de-

creased features of airway remod-

eling(20).

In opposite to the study that

demonstrated that the decrease of

Th2 cytokines as a result of ISS-
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ODN drug was related to the de-

crease in airway remodeling and not

the increase in Th1 cytokines(10)

our study demonstrated that in

acute model of asthma ISS-ODN

decrease features of airways re-

modeling despite the high level of

IL-4 which concurrent with a high

level of Th1 cytokines IFN-γ. While

in chronic model of asthma the

decrease in airway remodeling was

related to both decreases in Th2

cytokines and increase in Th1 cy-

tokines and as conclusion this un-

derlies a suggestive direct role of

IFN-γ against airway remodeling.

In this study, ISS-ODN de-

creased Th2 cytokines IL-4 in

chronic model of asthma only,

while in acute model of asthma

the level of IL-4 in mice treated

with ISS-ODN was still more than

normal significantly. It could be

explained that one only dose of

ISS-ODN in acute asthma could

not affect the highly proliferated

inflammatory cells while more

than one dose of ISS-ODN (in

chronic model of asthma) could af-

fect inflammatory cells activation

and Th2 cytokines production.

Also, ISS-ODN increased Th1 cyto-

kines IFN-γ in acute model asthma

which means that one only dose

(acute case) can give effect on rest-

ing naïve T lymphocytes (Th 0) to be

activated to Th1. Also, several doses

of ISS-ODN increase IFN-γ level

than normal in chronic model of

asthma. We agree with the results

that explained that it is evident

that ISS both induces Th1 re-

sponses and inhibits Th2 respons-

es in chronic model of asthma(11). 

Summary 
We can conclude our results

that ISS-ODN can restrict inflam-

matory cell infiltration, decrease

airway remodeling,  increase Th-1

cytokines production (IFN-γ) in

both acute and chronic models of

asthma while more than one dose

of ISS-ODN can decrease Th-2 cy-

tokines production (IL-4) so more

studies are needed to explain the

suggestive direct role of IFN-γ in

treatment of airway inflammation

and remodeling.
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IntroductionIntroduction
Diffuse Large B-cell Lymphoma

(DLBCL) is the most common sub-

type of Non-Hodgkin’s Lymphoma

(NHL), comprising about 30% of

all NHL cases in all epidemiologi-

cal reports1,2 and it accounts for

80% of aggressive lymphomas 3.

PROGNOSTIC AND PREDICTIVE VALUES OFPROGNOSTIC AND PREDICTIVE VALUES OF
KI67 PROLIFERATIVE INDEX IN DIFFUSEKI67 PROLIFERATIVE INDEX IN DIFFUSE

LARGE B -CELL LYMPHOMALARGE B -CELL LYMPHOMA

Seham El-Sayed Abdel-Khalek MD and Azza Abdel-Aziz MD*Seham El-Sayed Abdel-Khalek MD and Azza Abdel-Aziz MD*
Clinical Oncology & Nuclear Medicine and *Pathology Department,

Faculty of Medicine, Mansoura University, Egypt

AbstractAbstract
Purpose:Purpose: To evaluate role and prognostic significance of Ki-67 prolifera-

tion index (PI) in diffuse large B cell lymphoma. Methods: Expression of Ki-
67 protein was examined immunohistochemically in 34 tumor specimens
from patients newly diagnosed with DLBCL and treated with CHOP (cyclo-
phosphamide, doxorubicin, vincristine, and prednisone) regimen. Results:
Univariate analysis showed that a high Ki-67 PI (≥60%) was found in 11 pa-
tients (42.3%) whose  age was ≤ 60 years compared with 62.5% of older pa-
tients (age > 60 years) (P=0.025), and in 46.2% of patients with PS=0-1 (0–1)
compared with 71.4% of patients with PS=2 (P=0.03). Three-year survival
was 52.8%±7% in the patients with a high index (mean OS 48.3%±2.8
months, median 76 months) and 76%±4.7% in those with a low index (mean
OS 76.8±3.6, median not reached, P=0.013). Disease free survival was high-
er in patients with Ki67<60% than those with Ki67≥60%, and the difference
was statistically significant (p=0.042). Multivariate analysis performed by
Cox model revealed that IPI≥3 and high Ki-67PI had a significant indepen-
dent prognostic value concerning overall survival (p<0.05).

Conclusion: Conclusion: Initial high Ki 67≥60% associated with high IPI score could
represent possible predictive factors of poor prognosis, which would help to
identify a high risk subgroup of newly diagnosed DLBCL.

Keywords:  Keywords: Diffuse large B cell lymphoma, IPI, prognostic factors, Ki67,
immunohistochemistry.
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The CHOP (cyclophosphamide,

doxorubicin, vincristine, and pred-

nisone) regimen alone or with ri-

tuximab (CHOP/R) is standard

therapeutic approach for the most

patients who have DLBCL. Al-

though DLBCL can be cured with

the current chemotherapy regi-

mens, the long-term survival is es-

timated to be only 50% for high-

risk patients 3, a substantial mi-

nority of patients (about 30%) are

not cured4,5. 

While International Prognostic

Index (IPI) was developed to pro-

vide a model system for predicting

the outcome of patients with ag-

gressive NHL depending on some

clinical parameters (age, stage, per-

formance status, number of extra-

nodal sites and serum level of lac-

tic acid dehydrogenase)6, asubstantial

variability in outcome has been

observed despite IPI subgroups7.

Thus, identifying new prognostic

parameters might contribute to-

wards better prediction of out-

come and the development of ef-

fective risk-adaptive strategies8.

Patients with similar DLBCL di-

agnoses can have varied molecu-

lar profiles, heterogeneous clinical

presentations, and clinical out-

comes. Several immunohistochem-

ical algorithms and gene profiling

sets have been developed to iden-

tify DLBCL subgroups with unfa-

vorable prognosis9,10. The hall-

mark features of the tumor cell

phenotype, which contribute to

aggressive tumor behavior,are: its

capacity for sustained prolifera-

tion,disregard of signals to stop

proliferation and differentiation

and the capacity to invade and

promote angiogenesis11. Despite

the sustained research in recent

years, risk-adapted therapies based

on DLBCL phenotype are still in

the development stage.

The Ki67 antigen plays a pivot-

al role in maintaining cell prolife-

ration and is expressed in all

phases of the cell cycle except G0

and has been extensively used as

a marker of cell proliferation in a

variety of neoplastic12 and non-

neoplastic disorders13. The mono-

clonal antibody anti Ki67 was the

only available till the early 90s

and it has the inherited drawback

that it could be applied only to

sections from fresh frozen tissues.

Recently using a recombinant

parts of Ki67 protein as an immu-
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nogen, an equivalent monoclonal

antibody, MIB-1 has been devel-

oped12 and can be utilized as a

routine stain on paraffin -embedded

sections from fixed tissues through

microwave process14 providing an

interest in the prognostic valida-

tion of MIB-1in different human

tumors including NHL.

The aim of this study was to

assay Ki-67 immunohistochemi-

cally in patients with newly diag-

nosed diffuse large B cell lympho-

ma, correlated with IPI regarding

to clinical course and outcome.

Material and MethodsMaterial and Methods
Thirty four patients were en-

rolled in the current studyat the

Clinical Oncology and Nuclear

Medicine Department, and De-

partment of Pathology, Mansoura

University Hospital in a period be-

tweenJanuary 2004 and Decem-

ber 2008. The eligibility criteria for

the patients in this study were as

follows: age between 18 and 70

years, Eastern Cooperative Oncol-

ogy Group (ECOG) performance

status 0-2, histologically con-

firmed diffuse large B cell Lym-

phoma.Adequate hematologic pro-

file and organ function were

required for study entry: a neu-

trophil count greater than 2000/

mm3, platelet count greater than

100 000/mm3, serum bilirubin,

SGOT, SGPT, serum creatinine

within normal limit and normal

electrocardiogram. No other histo-

ry of active malignancy and no

other serious medical disease. 

Central nervous system lym-

phoma, post-transplant lymphop-

roliferative disorders, cutaneous

lymphomas, T-cell/histiocyte-rich

large B-cell lymphoma and Burkitt

lymphoma were excluded.

Patients included in the study

had an initial diagnosis of DLBCL

according to the World Health Or-

ganization (WHO) classification15.

In all patients; standard clinical,

radiological and laboratory data

were collected: age, gender, Ann

Arbor stage, extranodal sites,

bulky disease, clinical stage, B

symptoms and LDH13. Bulky dis-

ease was defined as a mediastinal

mass larger than one third of the

maximum thoracic diameter and/

or any node over 10cm. Nodal or-

gan was assigned to those cases

with a clinical presentation in

lymph nodes, waldeyer’s ring,
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spleen or bone marrow by the cri-

teria of Kramer et al.16. Extrano-

dal organ was defined as presen-

tation in other sites with or

without local lymph node involve-

ment. The IPI was calculated ac-

cording to the five high risk fea-

tures: age >60 years, performance

status (PS) >2, Ann Arbor tumor

stage 3 or 4, LDH >460 IU/µL,

and number of extranodal sites >1

while patients were divided into a

low risk group (0-2 factors) and a

high-risk group (3 or 4 factors)17.

All patients treated with CHOP

(cyclophosphamide, doxorubicine,

vincristine, and prednisone) regi-

men. Complete re-staging was

scheduled at the end of the treat-

ment program and periodic follow

up examinations were performed

every 3 to 4 months for the first 2

years after completion of therapy

and every 6 months thereafter.

Tissue  Microarray  Construc-Tissue Microarray Construc-

tion:tion:

Tissue microarrays (TMAs) were

prepared at the Department of Pa-

thology,Mansoura University Hos-

pital from 34 representative pa-

tient samples with DLBCL with

adequate archival formalin-fixed

and paraffin-embedded material.

Five-µm thick paraffin sections

from the samples were mounted

onto poly-L-lysine coated slides

(Sigma, Milan, Italy) and dried

over-night at 37˚C. Subsequently,

sections were de-waxed in xylene,

rehydrated according to histopath-

ological standards. Slides were im-

mersed in antigen re-trieval solu-

tion (BioGenex Cat. No. HK 090-

5K) at a dilution of 1:4 with deion-

ized water. The slides were pro-

cessed for two cycles of 5 minutes

at maximum power (1000w) in a

mi-crowave oven (Goldstar, USA).

Sections were never allowed to

dry. The sections were incubated

with the monoclonal antibody MIB-1

(Bi-oGenex ready-to-use) at room

temperature overnight in a humid

air and successively with a biotin-

ylated rabbit anti-mouse IgG ser-

um. Then, treated with an avidin-

biotin system (No-vostain super

ABC kit, NovocastraLaborato-ries,

Newcastle, UK) for 30 minutes fol-

lowed by rinsing with buffer for 10

minutes. The anti- gen-antibody

complex was visualized using DAB

(3, 3`-diaminobenzidine tetrahy-

drocloride) and then counter-

stained with haematoxylin. A reac-
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tive LN with follicular hyperplasia

was used as positive control; neg-

ative controls were obtained by

omission of the primary monoclo-

nal antibody. The cell Image ana-

lyzer system was used for Ki-

67quantitation. A cell was consid-

ered positive when it exhibits a

weak, moderate or strong nuclear

and/or nuclear staining. At least

1000 cells from the most repre-

sentative areas of each tumor

were scored and the MIB-1 index

was evaluated as the ratio be-

tween positive cells and total tu-

mor cells. The percentage of tumor

cells with Ki-67+ nuclear staining

on 10 different high power micros-

copy fields (HPF, 400x) was deter-

mined. 

Statistical analysis:Statistical analysis:

SPSS version 10.0 was used for

data analysis. Chi-square and

Fisher exact test were used for

testing proportions independence.

Disease-free survival (DFS) was

measured from the start of treat-

ment to the date of primary treat-

ment failure, relapse, or the date

of last follow-up. Overall survival

(OS) was measured from the be-

ginning of treatment to the time of

last follow-up (censored patients)

or time of death. Both were stud-

ied by the Kaplan Meier method

and the survival curves were com-

pared by the log-rank test18. Cox

backward proportional hazard

model was performed for multivar-

iate analysis of the factors that

might be of independence signifi-

cance in influencing the overall

survival. Factors included in the

maximum model were IPI [low risk

group (0-2 factors) and a high-risk

group (3 or 4 factors)]. A Ki-67 PI

cutoff of 60% distinguished the tu-

mors with a favorable or poor

prognosis. The response rates

were analyzed according to widely

accepted international Cheson cri-

teria19. Complete remission (CR)

was defined as the resolution of

clinical and radiological evidence

of disease for a minimum of 4

weeks. For the purpose of statisti-

cal analysis, partial remission,

non-response and progressive dis-

ease were considered as treatment

failures. All p values were always

two tailed and values of 0.05 or

less were considered statistically

significant.

ResultsResults
The cell proliferation marker

Ki-67 was observed as nuclear
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staining in tumor cells and in lym-

phocytes within the tumor tissues

in all 34 cases. The staining inten-

sity and number of tumor cells

positive to Ki-67 varied from case

to case, ranging from 30% to 95%.

None of the patients had more

than 95% Ki-67 positive tumor

cells.

On ROC curve analysis (Receiv-

er Operating Characteristic curve),

a Ki-67 PI of 60% was found to

significantly discriminate patients

with DLBCL who had a good or

bad prognosis (Area under curve =

0.64, P = 0.003). Univariate analy-

sis showed a significant associa-

tion between the Ki-67 PI (≤60%

vs. >60%) and patient age and

ECOG PS. A high Ki-67 PI was

found in the 11patients (42.3%)

whose agewas ≤60 years com-

pared with 62.5% of the older pa-

tients (age >60 years) (P=0.025),

and in 46.2% of the patients with

a good PS (0-1) compared with

71.4% of the patients with a poor

PS (2) (P=0.03).

The value of Ki-67 positive tu-

mor cells follows the values of IPI

scores, meaning that patients with

a high proliferation rate also had

high IPI value (IPI > 3). We found

statistically significant positive

correlation between low and high

Ki-67+ and IPI scores (χ2, p<

0.05).

None of the other factors exam-

ined yielded a significant associa-

tion with Ki-67 PI: stage (I, II vs.

III, IV) (P=0.6); number of disease-

involved extranodal sites (≤1 vs.

≥2) (P=0.57); b2 microglobulin lev-

el (P=0.3); B symptoms (present

vs. absent) (P=0.56) and LDH

(high vs. normal) (P=0.45).

After the first line therapy,

there were significant difference in

complete remission (CR) for pa-

tients with high and low Ki67 (ta-

ble 2).

Using the cut-off value of 60%,

we found a significant association

between Ki-67 PI and overall sur-

vival in patients with DLBCL (Fig.

1). Three-year survival was

52.8%±7% in the patients with a

high index (mean overall survival

48.3%±2.8 months, median 76

months) and 76%±4.7% in those

with a low index (mean overall

survival 76.8±3.6, median not

reached, P=0.013). Disease free
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survival was higher in patients

with Ki67<60% than those with

Ki67≥60%, and the difference was

statistically significant (p=0.042)

(Figure 2). Multivariate analysis

performed by Cox model revealed

that IPI≥3 and high Ki-67PI had a

significant independent prognostic

value concerning overall survival

(p<0.05).
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DiscussionDiscussion
The prognostic significance of

Ki-67 expression in DLBCL is con-

troversial 7 and has reported a

wide range of expression. The pro-

liferative fraction in DLBCL as de-

tected by Ki-67 staining is usually

high (>40%) and may be greater

than 90% in some cases20.

In our study, 34 patients repre-

sented to have DLBCL were immu-

nostained for Ki 67 PI. The stain-

ing intensity and number of tumor

cells positive to Ki-67 varied from

case to case, ranging from 30% to

95%. None of the patients had

more than 95% Ki-67 positive tu-

mor cells. Ki-67 PI of 60% was

found to significantly discriminate

patients with DLBCL who had a

good or bad prognosis (AUC=0.64,

P=0.003). Univariate analysis

showed a significant association

between the Ki-67 PI (≤60% vs.

>60%) and patient age and ECOG

PS. A high Ki-67 PI was found in

11 patients (42.3%) aged ≤60

years compared with 62.5% of the

older patients (age >60 years)

(P=0.025), and in 46.2% of the pa-

tients with a good PS (0-1) com-

pared with 71.4% of the patients

with a poor PS (2) (P=0.03). Multi-

variate analysis performed by Cox

model revealed that IPI≥3 and high

Ki-67+ had a significant indepen-

dent prognostic value concerning

overall survival (p<0.05). Three-

year survival was 52.8%±7% in

the patients with a high index

(mean overall survival 48.3%±2.8

months, median 76 months) and

76%±4.7% in those with a low in-

Fig.1:  Fig.1: Overall survival in patients with
DLBCL and a high versus low Ki-
67 PI.

Fig.2:  Fig.2: Disease free survival in patients
with DLBCL and a high versus low
Ki-67 PI.
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dex (mean overall survival

76.8±3.6, median not reached,

P=0.013).  Disease free survival

was higher in patients with

Ki67<60% than those with

Ki67≥60%, and the difference was

statistically significant (p=0.042)

(Figure 2).

On the other hand, Miller et al.21

analyzed the prognostic signifi-

cance of Ki-67 staining in 60 rep-

resentative DLBCL patients from

the Intergroup 0067 study that

compared four different antracy-

cline-based regimens, and found

that the 3-year OS was signifi-

cantly shorter in patients with Ki-

67 nuclear expression in 80% or

more malignant cells. However In

a subsequent study on 105 DLBCL

patients, the same authors dem-

onstrated that high proliferative

activity, defined in this study as

nuclear Ki-67 expression in greater

than 60% of malignant cells, was

a strong predictor of poor survival

(log rank, p=0.003,)20. The Nordic

Lymphoma Group Study defined

low expresion of Ki-67 as less than

60% of tumor cells, and found

that expression of Ki-67 was not

associated with significant differ-

ences in a 5-year OS20,22.

Broyde et al23, in his study of

169 biopsy samples derived from

169 patients with DLBCL at diag-

nosis and stained for Ki-67. Rates

of Ki-67 expression ranged from

15% to 100%, with a mean of

67.5±23%. A Ki-67 PI cutoff of

70% distinguished the tumors

with a favorable or poor prognosis,

and it correlated with patient age

and PS. Similar to our results,

three-year survival was 55.9±6%

in the patients with a high index

(mean overall survival 49.3±3.9

months, median78 months) and

75±5.6% in those with a low index

(mean overall survival 77.9±4.7

months, median not reached,

P=0.015). Although not significant

on multivariate analysis, the Ki-67

PI added significantly to the prog-

nosis of patients with a low IPI.

Among the patients with a low IPI,

the 3-year survival was 94±4.1%

in those who also had a low Ki-67

PI (≤70%) (Mean survival 77.2±2.5

months, median not reached)

compared with 64.1±8.1% in those

with a high Ki-67 PI (mean survi-

val 56.4±5 months, median 78

months) (P=0.002). In the patients

with a high IPI (>2), there was no

difference in overall survival be-

tween those with a low or a high
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Ki-67 PI. The Ki-67 PI also had

prognostic value in patients with

bulky disease (diameter >10 cm).

Three-year survival was signifi-

cantly better in patients with

bulky disease who had a low Ki-67

PI (100%) than in patients with a

high Ki-67 PI (25±12%; mean sur-

vival 14.5 months, median 9

months) (P=0.012). These data

suggest that tumors that reach

bulkiness with a low Ki-67 PI still

have a very good prognosis.

In the largest study, which was

performed by Jerkeman et al20,

included 185 cases. Ki-67 expres-

sion was found to be low (<60%)

in 116 tumors (63%), moderate

(60-90%) in 59 (32%), and high

(>90%) in 10 (5%), and it correlat-

ed with performance status (PS)

(P=0.0005). However, a low Ki-67

PI (<60%) was associated with a

low failure-free survival (RR 1.7,

95% CI 1.1-2.6%) compared with

a moderate or high Ki- 67 PI.

Moreover, patients with either low

or high Ki-67 expression demon-

strated a trend toward lower over-

all survival than patients with

moderate expression. On multi-

variate analysis, high bcl-2 and

low Ki-67 levels added prognostic

information to the clinical Interna-

tional Prognostic Index (IPI)24 for

aggressive lymphoma in terms of

failure-free survival. However in

later series performed byHassel-

bladet al25 no correlation was ob-

served between low Ki 67 PI and

subgroups of DLBCL.

Others analyzed DLBCL pa-

tients treated by R-CHOP as Yoon

DH et al26 analyzed Ki-67 expres-

sion and its correlation with prog-

nosis in 144 patients with DLBCL

treated with rituximab plus CHOP

(R-CHOP). They found the com-

plete response (CR) rates following

R-CHOP administration were not

significantly different, based on

Ki-67 expression status (P=0.104).

However, higher rates of relapse

were observed in the high Ki-67

expression group (Ki-67 ≥85%, n=46)

with 25.0%, compared to 10.0% in

the low Ki-67 expression group

(Ki-67<85%, n=88) (P=0.040). The

2-yr event-free survival (EFS) rates

were 44.3% and 74.1% in the high

and low Ki-67 expression groups,

respectively (P=0.011). The 2-yr

overall survival (OS) rate was

66.4% in the high Ki-67 expres-

sion group and 82.2% in the low

Ki-67 expression group (P=0.016).
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In multivariate analysis, Ki-67 ex-

pression was a significant prog-

nostic factor for EFS [hazard ratio

(HR)=2.909; 95% confidence inter-

val (CI) 1.261-6.708; P=0.012]. Ki-

67 was associated with higher OS

rate but with borderline signifi-

cance (HR=2.876; 95% CI, 0.972-

8.508; P=0.056).

Li ZM et al27 in their study,

evaluated whether Ki-67 expres-

sion is an indicator of outcome in

DLBCL patients (especially non-

GCB DLBCL patients) treated with

standard chemotherapy combined

with rituximab. They foundoverall

survival (OS) and progression-free

survival (PFS) were lower in pa-

tients with high Ki-67 expression

than in those with low Ki-67 ex-

pression (3-year OS: 65.2% vs.

81.7%, P=0.030; 3-year PFS:

56.4% vs. 73.3%, P=0.020), simi-

lar in patients with GCB subtype

and those with the non-GCB sub-

type (OS: P=0.330; PFS: P=0.287).

According to Ki-67 expression

status by immunophenotype sub-

groups, patients with high Ki-67

expression in non-GCB subgroup

had the most unfavorable PFS and

OS, comparing with the other

three subgroups (P=0.004 and

P=0.002, respectively). In multi-

variate analysis, non-GCB with

high Ki-67 expression was an in-

dependent prognostic predictor of

inferior survival in DLBCL pa-

tients treated with R-CHOP.

As we see Ki-67 immunostain-

ing has several advantages: it can

be performed on routinely pro-

cessed tissues, permitting the si-

multaneous evaluation of the mor-

phology and tumor cell kinetics; it

stains the sections homogeneous-

ly; and there is no background in-

terference, making it suitable for

automated image analysis. Fur-

thermore, it can be applied even

on small biopsy specimens and

core needle biopsies. There are

several possible explanations for

the discrepancies in the prognos-

tic significance of Ki-67 expression

in DLBCL among the studies.

First, the cutoff value used to de-

fine a high Ki-67 PI ranged from

20% to 80%; some of the studies

applied the median value. Second,

some studies used manual tech-

niques to assess the Ki-67 PI,

whereas others used quantitative

image analysis with Cell Analysis

Systems (CAS), which are more

objective and reproducible28.
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Third, a recent study from the in-

ternational Lunenburg Lymphoma

Biomarker Consortium29 on tech-

nical and inter-observer variations

in scoring different immunohisto-

chemical prognostic markers in

DLBCL specimens found poor re-

producibility among laboratories

for Ki-67 PI staining. They con-

cluded that clinical decisions

based on immunohistochemical

stratification should be performed

only in the context of clinical trials

with centralized consensus review.

Lossos IS et al.7 support this

opinion as they stated that tumors

with low Ki-67 index may exhibits

resistance to chemotherapy, be-

cause the majority of the malig-

nant cells are in G0/G1 and thus

are resistant to cycle specific cyto-

toxic chemotherapy. Furthermore,

G0/G1 arrested cells have time to

repair DNA damage induced by

the chemotherapy and thus sur-

vive7.

ConclusionConclusion
Initial high Ki 67≥60% associat-

ed with high IPI score could repre-

sent possible predictive factors of

poor prognosis, which would help

to identify a high risk subgroup of

newly diagnosed DLBCL.

Acknowledgements Acknowledgements 
Disclosure: The authors declare

no conflict of interest.

ReferencesReferences
1.  Anderson  J.R.,  Armitage1. Anderson J.R., Armitage

J.O.  and  Weisenburger  D.D.J.O. and Weisenburger D.D.

(1998):(1998): Epidemiology of the non-

Hodgkin's lymphomas: distribu-

tions of the major subtype differ

by geographic locations. Non-

Hodgkin's Lymphoma Classifica-

tion Project, Ann Oncol; 9: 717-

720

2.  Morton  L.M.,  Purdue  M.P.,2. Morton L.M., Purdue M.P.,

Zheng  T.,  et  al.  (2009):Zheng T., et al. (2009): Risk of

non-Hodgkin lymphoma with

germline variation in genes that

regulate the cell cycle, apoptosis,

and lymphocyte development.

Cancer Epidemiol Biomarkers

Prev;18:1259-1270 313.

3. Sehn L.H., Berry B., Chha-3. Sehn L.H., Berry B., Chha-

nabhai  M.,  et  al.  (2007):nabhai M., et al. (2007): The re-

vised International Prognostic In-

dex (R-IPI) is a better predictor of

outcome than the standard IPI for

patients with diffuse large B-cell

lymphoma treated with R-CHOP.

Blood; 109: 1857-1861

4.  Mounier  N.,  Briere  J.,  Gis-4. Mounier N., Briere J., Gis-



359

Benha M. J.

Vol. 30  No 3  Sept. 2013

selbrecht C., et al. (2003):selbrecht C., et al. (2003): Ritux-

imab plus CHOP (R-CHOP) over-

comes bcl-2-- associated resis-

tance to chemotherapy in elderly

patients with diffuse large B-cell

lymphoma (DLBCL). Blood; 101

(11): 4279-84.

5.  Sehn  L.H.  (2006):5. Sehn L.H. (2006): Optimal

use of prognostic factors in non-

Hodgkin lymphoma. Hematology

Am SocHematolEduc Program:

295-302.

6.  Harrs  N.L.,  Jaffe  E.S.,6. Harrs N.L., Jaffe E.S.,

Stein  H.,  et  al.  (1994):Stein H., et al. (1994): A revised

European American classification

of lymphoma neoplasm: A propo-

sal from the International Lym-

phoma Study Group. Blood,

84:1361.

7.  Lossos  I.S.  and  Morgensz-7. Lossos I.S. and Morgensz-

tern  D.  (2006):tern D. (2006): Prognostic bio-

markers in diffuse large B-cell

lymphoma. J Clin Oncol; 24(6):

995-1007.

8.  Biasoli  I.,  Morais  J.C.,8. Biasoli I., Morais J.C.,

Scheliga  A.,  et  al.  (2005):Scheliga A., et al. (2005): CD10

and Bcl-2 expression combined

with the International Prognostic

Index can identify subgroups of

patients with diffuse large-cell

lymphoma with very good or very

poor prognoses. Histopathology;

46(3): 328-33.

9.  Choi  W.W.,  Weisenburger9. Choi W.W., Weisenburger

D.D., Greiner T.C., et al.  (2009):D.D., Greiner T.C., et al. (2009):

A new immunostain algorithm

classifies diffuse large B-cell lym-

phoma into molecular subtypes

with high accuracy. Clin Cancer

Res; 15: 5494-5502

10.  Hans  C.P.,  Weisenburger10. Hans C.P., Weisenburger

D.D., Greiner T.C., et al.  (2004):D.D., Greiner T.C., et al. (2004):

Confirmation of the molecular

classification of diffuse large B-cell

lymphoma by immunohistochem-

istry using a tissue microarray.

Blood; 103: 275-282

11.  Hanahan  D.  and  Wein-11. Hanahan D. and Wein-

berg  R.A.  (2000):berg R.A. (2000): The hallmarks

of cancer. Cell; 100(1): 57-70.

12.  Franklin  W.A.,  McDonald12. Franklin W.A., McDonald

G.B.  and  Stein  H.O.  (1985):G.B. and Stein H.O. (1985): Im-

munohistological demonstration of

colonic crypt cell kinetics in ulcerative

colitis. Hum. Pathology, 16: 1129.

13.  Barnard  M.J.,  Hall  P.A.,13. Barnard M.J., Hall P.A.,

Lemoine  N.R.,  et  al.  (1987):Lemoine N.R., et al. (1987): Pro-

liferative index in  breast carcino-

ma determined in situ by Ki 67



360360

Seham El-Sayed Abdel-Khalek and Azza Abdel-Aziz

immunostaining and its relation-

ship to clinical and pathological

variables. J. Pathology, 152:287.

14.  Cattoretti  G.,  Beker14. Cattoretti G., Beker

M.H.G.  and Key G.  (1992):M.H.G. and Key G. (1992): Mon-

oclonal antibodies against recom-

binant parts of the Ki67 antigen

(MIB1-MIB3) detect proliferating

cell in microwave- processed for-

maline-fixed paraffin sections. J.

Pathology, 168:357.

15.  Harris  N.L.,  Jaffe  E.S.,15. Harris N.L., Jaffe E.S.,

Diebold  J.,  et  al.  (1999):Diebold J., et al. (1999): World

Health Organization classification

of neoplastic diseases of the he-

matopoietic and lymphoid tissues:

report of the Clinical Advisory

Committee meeting-Airlie House,

Virginia, November 1997. J Clin

Oncol; 17(12): 3835-49.

16.  Kramer  M.H.H.,  Hermans16. Kramer M.H.H., Hermans

J.  and  Parker  J.  (1996):J. and Parker J. (1996): Clinical

significance of bcl2 and p53 pro-

tein expression in diffuse large B-

cell lymphoma: A population-based

study.J.Clin. Oncology, 14; 2131.

17. A predictive model for ag-17. A predictive model for ag-

gressive  non-Hodgkin's  lympho-gressive non-Hodgkin's lympho-

ma  (1993):ma (1993): The International

Non-Hodgkin's Lymphoma Prog-

nostic Factors Project. N Engl J

Med; 329(14): 987-94.

18.  Kleinbaum  D.G.  (1994):18. Kleinbaum D.G. (1994):

Survival analysis. A self-learning

text: Springer-Verlage, New York.

19.  Cheson  B.D.,  Horning19. Cheson B.D., Horning

S.J.,  Coiffier  B.,  et  al.  (2000):S.J., Coiffier B., et al. (2000):

Report of an international work-

shop to standardize response cri-

teria for non-Hodgkin's lympho-

mas. NCI Sponsored International

Working Group. J Clin Oncol Jun;

18(11): 2351.

20.  Jerkeman  M.,  Anderson20. Jerkeman M., Anderson

H.,  Dictor  M.,  et  al.  (2004):  H., Dictor M., et al. (2004): As-

sessment of biological prognostic

factors provides clinically relevant

information in patients with dif-

fuse large B-cell lymphoma-a Nor-

dic Lymphoma Group study. Ann

Hematol. 83: 414-419.

21.  Miller  T.P.,  Grogan  T.M.,21. Miller T.P., Grogan T.M.,

Dahlberg  S.,  Spier  C.M.,  BrazielDahlberg S., Spier C.M., Braziel

R.M.,  Banks  P.M.,  et  al.  (1994):R.M., Banks P.M., et al. (1994):

Prognostic significance of the Ki-

67-associated proliferative antigen

in aggressive non-Hodgkin's lym-

phomas: a prospective Southwest

Oncology Group trial. Blood; 83

(6): 1460-6.



361

Benha M. J.

Vol. 30  No 3  Sept. 2013

22. Maja Perunicic Jovanovic,22. Maja Perunicic Jovanovic,

Ljubomir  Jakovic,  Andrija  Bog-Ljubomir Jakovic, Andrija Bog-

danovic,  et  al.  (2009):danovic, et al. (2009): Poor out-

come in patients with diffuse large

B-cell lymphoma is associated

with high percentage of bcl-2 and

Ki 67-positive tumor cells. Vojno-

sanitetskiPregled; 66(9): 538-743.

23.  Broyde  A.,  Boycov  O.,23. Broyde A., Boycov O.,

Strenov  Y.,  et  al.  (2009):Strenov Y., et al. (2009): Role

and prognostic significance of the

Ki-67 index in non-Hodgkin's lym-

phoma. Am J Hematol.; 84: 338-

343.

24.  The  International  Non-24. The International Non-

Hodgkin's Lymphoma PrognosticHodgkin's Lymphoma Prognostic

Factors  Project  (1993):Factors Project (1993): A predic-

tive model for aggressive non-

Hodgkin's lymphoma. N Engl J

Med.; 329: 987-994.

25.  Hasselblom  S.,  Ridell  B.,25. Hasselblom S., Ridell B.,

Sigurdardottir  M.,  et  al.  (2008):Sigurdardottir M., et al. (2008):

Low rather than high Ki-67 protein

expression is an adverse prognostic

factor in diffuse large B-cell lym-

phoma. Leuk Lymph, 49, 1501-9.

26.  Yoon  D.H.,  Choi  D.R.,26. Yoon D.H., Choi D.R.,

Ahn H.J., et al. (2010):Ahn H.J., et al. (2010): Ki-67 ex-

pression as a prognostic factor in

diffuse large B-cell lymphoma pa-

tients treated with rituximab plus

CHOP. Eur J Haematol. Aug; 85

(2):149-57. doi: 10.1111.

27.  Li  Z.M.,  Huang  J.J.,  Xia27. Li Z.M., Huang J.J., Xia

Y.,  et  al.  (2012):Y., et al. (2012): High Ki-67 ex-

pression in diffuse large B-cell

lymphoma patients with non-

germinal center subtype indicates

limited survival benefit from R-

CHOP therapy.Eur J Haematol.

Jun; 88(6):510-7. doi: 10.1111

28. Lejeune M., Jae´n J., Pons28. Lejeune M., Jae´n J., Pons

L., et al. (2008):L., et al. (2008): Quantification of

diverse subcellular immunohisto-

chemical markers with clinicobio-

logical relevancies: validationof a

new computer-assisted image

analysis procedure. J Anat.; 212

(6): 868-878.

29. de Jong D., Rosenwald A.,29. de Jong D., Rosenwald A.,

Chhanabhai  M.,  et  al.  (2007):Chhanabhai M., et al. (2007):

Immunohistochemical prognostic

markers in diffuse large B-cell

lymphoma: validation of tissue mi-

croarray as a prerequisite for broad

clinical applications. A study from

the Lunenberg Lymphoma Bio-

marker Consortium.J Clin Oncol.;

25: 805-812.



362362

Seham El-Sayed Abdel-Khalek and Azza Abdel-Aziz

PROGNOSTIC AND PREDICTIVEPROGNOSTIC AND PREDICTIVE
VALUES OF KI67 PROLIFERATIVEVALUES OF KI67 PROLIFERATIVE

INDEX IN DIFFUSE LARGE B -CELLINDEX IN DIFFUSE LARGE B -CELL
LYMPHOMALYMPHOMA

Seham El-Sayed Abdel-Khalek MDSeham El-Sayed Abdel-Khalek MD
and Azza Abdel-Aziz MDand Azza Abdel-Aziz MD

BENHA
MEDICAL
JOURNAL

REPRINT

Published byPublished by

Benha Faculty of MedicineBenha Faculty of Medicine Volume 30  Number 3
Sept. 2013



363

Benha M. J.

Vol. 30  No 3  Sept. 2013

IntroductionIntroduction
Diabetes mellitus is one of the

most common endocrine metabol-

ic disorders. It is a chronic disease

that characterized by hyperglycae-

mia(1). Hyperglycemic in long time

have side effect in other tissues

especially in liver. Liver dysfunc-

PROTECTIVE EFFECT OF QUERCETIN ONPROTECTIVE EFFECT OF QUERCETIN ON
LIVER DAMAGE IN STREPTOZOTOCIN-LIVER DAMAGE IN STREPTOZOTOCIN-

INDUCED DIABETIC RATSINDUCED DIABETIC RATS

Ola A. El Gohary MD and Abeer A. Shoman MDOla A. El Gohary MD and Abeer A. Shoman MD
Physiology Department, Faculty of Medicine, Banha Univeristy 

AbstractAbstract
The negative impact of diabetes on the liver is well recognized. This study

was designed to evaluate the hepatoprotective properties of Quercetin in
streptozotocin-induced diabetes in rats. Male Wistar rats were made diabetic
with a single injection of STZ (40 mg/kg i.p.). Rats were randomly divided
into four groups 8 animals each: Group 1, healthy control rats; Group 2
non-diabetic rats treated with 15 mg/kg/day i.p. injection of Quercetin;
Group 3, diabetic rats; Group 4, diabetic rats treated with Quercetin (15
mg/kg/day, i.p.) for 8 weeks. Finally, serum ALT, AST, ALP and albumin lev-
els as well as liver MDA contents and activities of GSH-Px, were measured to
assess hepatic injury. Liver tissues of Rat in whole groups were removed
then prepared for Apoptosis analysis. Liver MDA content and serum ALT,
AST, ALP and bilirubin levels in Groups 3 were found to be significantly in-
creased as compared to Group 1 (P<0.001) and these parameters in Group 4
were significantly decreased as compared to Group 3 (P<0.001). Liver GSH-
Px contents and serum albumin level in Group 3 was significantly decreased
as compared to Group 1 (P<0.001) and were found to be significantly in-
creased in Group 4 as compared to Groups 3 (P<0.001). Histopathological
examination revealed that diabetes increased apoptotic index in liver tissue
while the treatment of diabetic rats with Quercetin was shown to have anti-
apoptosis effect. This study showed that Quercetin have hepatoprotective ef-
fects in experimentally induced diabetic rats.

Keywords: Keywords: Apoptosis, Diabetic, Quercetin, Streptozotocin, Liver, Rat.
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tional has seen Indirectly or di-

rectly, the liver is a major target of

insulin action. The onset of dia-

betes is accompanied by develop-

ment of major biochemical and

functional abnormalities in the liv-

er,  including alterations in carbo-

hydrate, lipid, and protein metab-

olism, and changes in antioxidant

status(2). On the other hand, it

was established that hyperglyce-

mia increases mitochondrial reac-

tive oxygen species (ROS) produc-

tion, which could represent a key

event in the development of dia-

betes complications(3,4). The ini-

tial cellular response to high glu-

cose challenge is the generation of

ROS, which rapidly induces apop-

totic cell death(5). The balance of

ROS and antioxidant is a major

mechanism in preventing damage

by oxidative stress. However, al-

though it may not be possible to

completely reverse diabetic com-

plications, antioxidants could be

useful in preventing or attenuat-

ing the adverse effects of chronic

hyperglycemia(6). Therefore, the

dietary supplement of antioxi-

dants such as vitamins, flavonoids

has been used to prevent the oc-

currence of many chronic diseas-

es(7,8). Flavonoids are a large

group of natural polyphenolic sub-

stances widely distributed in the

plant kingdom(9). They are impor-

tant constituents of the non ener-

getic part of the human diet and

are thought to promote optimal

health, via their antioxidant ef-

fects in protecting cellular compo-

nents against ROS(10). Quercetin

(3,5,7,3'4'-pentahydroxy flavon) is

one of the most widely distributed

flavonoids, present in fruit, vege-

tables, tea olive oil and many oth-

er dietary sources(11). It is a

strong antioxidant and it has been

shown to reduce oxidative stress
(12,13). It has been demonstrated

that quercetin exhibits its thera-

peutic potential against many dis-

eases, including ischemic heart

diseases, atherosclerosis, liver fi-

brosis, renal injury, and chronic

biliary obstruction(14,15,16).

Because liver is subjected to

ROS-mediated injury in diabetes
(17), our experiments were per-

formed to investigate the potential

protective effects of quercetin

treatment on liver oxidative stress.

Material and MethodsMaterial and Methods
Animals:Animals:

This study was conducted on
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32 adult Wistar albino male rats

6-8 weeks old, weighing between

170 and 200g. Animals were

housed in the animal laboratory at

the medical research center at

Benha faculty of medicine. They

were housed at room temperature

(25°C) and 12h/12h light/ dark

cycle. All Rats were fed a standard

diet and water. 

Groups of the experiment:Groups of the experiment:

The animals were randomly di-

vided into 4 groups each consisted

of 8 rats as follow:

Group  (I): Control group inject-

ed with citrate buffer daily, intra-

peritoneal (IP).

Group (II): Quercetin (QR) group

that received 15 mg/kg QR (IP).

Group (III): Diabetic group that

received 40 mg/kg  streptozotocin

(IP).

Group (IV): Treatment group re-

ceived 40mg/kg (IP) STZ plus

15mg/kg QR (IP).

Induction and diagnosis of di-Induction and diagnosis of di-

abetes mellitus:abetes mellitus:

Diabetes was induced by intra-

peritoneal (ip) injection of a single

dose of STZ (40 mg/kg in freshly

prepared citrate buffer pH 4.5).

The animals were allowed to drink

5% glucose solution overnight to

overcome drug induced hypoglyce-

mia. Control rats were injected by

the buffer alone(18).

Diabetes was verified 72 hours

later by measuring blood glucose

levels (after an overnight fasting)

with the use of glucose oxidase re-

agent strips. Rats having blood

glucose level of ≥250 mg/dl were

considered to be diabetic.

Quercetin administration:Quercetin administration:

Quercetin (QR) treatment was

initiated 5 days after the adminis-

tration of streptozotocin. Quercetin

(QR) injections of 15mg/kg intra-

peritoneal (IP)(19) were continued

daily to the end of the study (for 8

weeks)(20).

Chemicals used:Chemicals used:

*Streptzotocin drug:*Streptzotocin drug:

It was purchased from Sigma-

Aldrich Company (USA). It is   pre-

sented in powder form, purity

more than 99% to be dissolved in

freshly prepared sodium citrate

buffer pH 4.5.

* Sodium citrate buffer pH 4.5:* Sodium citrate buffer pH 4.5:

Preparation  of  0.1MCitratePreparation of 0.1MCitrate

Buffer: Buffer: 
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Weigh accurately citric acid

10.5 gm and sodium citrate 14.7

gm. Mix it with 500 ml water.

Make up volume to 1000 ml with

distilled water. Adjust pH 4.5 by

sodium hydroxide(21).

* Quercetin drug:* Quercetin drug:

Quercetin powder was obtained

from Sigma Chemical Company

(St. Louis, MO, USA). It was dis-

solved and diluted with 20% glyce-

rol in 0.9% normal saline, mixed

vigorously and stored in a dark

bottle at 4°C. The quercetin solu-

tion was freshly prepared each

week(19).

Procedure of the experiments:Procedure of the experiments:

At the end of the treatment pe-

riod, the animals were anesthe-

tized after 12 hour fasting by in-

halation of diethyl ether. The

animals were fixed on operating

table and the blood samples were

taken as follow:

Blood sample collection:Blood sample collection:

A craniocaudal incision of

about 2 cm is made, parallel and

with slightly to the left of the ster-

num through the skin and pecto-

ral muscles to expose the ribs. A

blunt curved forceps is then

binged between the 5th and 6th

ribs, through the intercostals mus-

cles. The gap is widened so that

the rapidly beating heart becomes

visible, then the blood sample were

taken from the right ventricle.

Biochemical assessment:Biochemical assessment:

Plasma activities of Alanine Trans-

aminase (ALT), Aspartate Transam-

inase (AST), alkaline phosphatase

(ALP) and concentration of glucose,

albumin and total bilirubin were

determined by a standard auto-

mated technique using Hitachi

Analyzer Model 911 and adequate

kits from Roche Company (Swit-

zerland)(22). These were investigat-

ed in Banha faculty of medicine at

biochemistry analysis unit.

Tissue preparation:Tissue preparation:

A midline laparotomy was per-

formed to remove the liver. The liv-

er was dissected and fixed in 10%

formalin solution at room temper-

ature. Slices of liver tissue were

processed for histopathological &

immunohistochemical studies. 

Immunohistochemical  analy-Immunohistochemical analy-

sis:sis:

Paraffin embedded tissue sec-

tions of 5Mm were prepared on



367

Benha M. J.

Vol. 30  No 3  Sept. 2013

positively- charged slides to be

stained with antiBCL-X antibody

using Biotin streptavidin immune-

peroxidase technique.

Interpretation  for  immunos-Interpretation for immunos-

taining:taining:

BCL-X was detected as cyto-

plasmic brown staining in exam-

ined tissue.

Stained sections were classified

as; Mild intensity for weak brown

cytoplasmic stain. Moderate inten-

sity for moderate brown cytoplasmic

stain. Strong intensity for strong

brown cytoplasmic stain(23).

Measurement  of  antioxidantMeasurement of antioxidant

activity:activity:

The rat's Liver were removed

immediately and washed in normal

saline and homogenate 10% prepared

in 1.15% w/v of potassium chloride.

The homogenate was centrifuged

in 7000 x g for 10 minutes at 4˚C

and supernatant were used for

measurement of oxidative stress

by determination of malondialde-

hyde (MDA) as well as estimation

of antioxidant enzymes such as

glutathione peroxidase (GSH-Px)
(24). Tissue MDA levels were deter-

mined by the thiobarbituric acid

(TBA) method and expressed as

nmol MDA formed/mL. Plasma

MDA concentrations were deter-

mined with spectrophotometer(25).

Glutathione peroxidase (GSH-Px)

activity was measured by NADPH

oxidation, using a coupled reac-

tion system consisting of glutathi-

one, glutathione reductase, and

cumene hydroperoxide . One unit

of enzyme activity is defined as

the amount of enzyme that trans-

forms 1 µmol of NADPH to NADP

per minute. Results are expressed

as units/mg protein(26). 

Statistical analysis:Statistical analysis:

All data were expressed as

mean±S.D; data were evaluated by

the one way analysis of variance.

Difference between groups were

compared by Student's t-test with

P<0.05 selected as the level of sta-

tistical significance.

ResultsResults
Results of the effect of daily

treatment of Quercetin at a dose

of 15mg/kg for 8 weeks on blood

glucose levels of experimental rats

are presented in Table 1. The

Quercetin treatment produced hy-

poglycemic effect in both normal

and diabetic  rats after 8 weeks of



368368

Ola A. El Gohary and Abeer A. Shoman

administration,but this hypoglyce-

mic effect is significant in diabetic

group (P<0.001). Table 1 shows

the effects of Quercetin treatment

on the serum levels of markers of

liver injury (ALT, AST, ALP and bi-

lirubin) in diabetic rats. ALT, AST,

ALP and bilirubin serum contents

in Groups 3 was found to be sig-

nificantly increased as compared

to Group 1 (P<0.001) and these

parameters in Group 4 were sig-

nificantly decreased as compared

to Group 3  (P<0.001). The albu-

min serum level in Group 3 was

significantly decreased as com-

pared to Groups 1 (P<0.001) and

this parameter was significantly

increased in Group 4 as compared

to Group 3  (P<0.001).

Table 2 shows the effects of

Quercetin treatment on antioxida-

tive activity in liver tissue of dia-

betic rats. MDA contents of the

liver tissue in Groups 3 was found

to be significantly increased as

compared to Group 1 (P<0.001)

and liver MDA level in Group 4

were significantly decreased as

compared to Group 3 (P<0.001).

The GSH-Px contents of the liver

in Group 3 were significantly de-

creased as compared to Groups 1

(P<0.001) and GSH-Px activity

were increased in Group 4 as

compared to Group 3 (P<0.001).

Pathologically, liver histological

structure was normal in healthy

control group (Fig. 1, A). In Group

2 also there were no pathological

changes so that hepatic lobular

structure seemed quite normal

(Fig. 1, B). In group 3, Diabetic

rats showed liver tissue damage &

apoptosis (Fig. 1, C). Finally in group

4, Quercetin treatment of diabetic

rats prevented the pathologic

changes in the liver (Fig. 1, D).
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(A)(A) (B)(B)

(C)(C) (D)(D)

Fig. 1:Fig. 1: Microscopic appearance from liver tissues of the experimental rats (strept - avidin
- biotin) x200. (A)(A) Healthy control rat liver showing weak BCL-X expression in cy-
toplasm of hepatocytes. (B) (B) non-diabetic+ Quercetin treated rat liver shows weak
BCL-X expression in cytoplasm of hepatocytes. (C)(C) Dabetic rat liver showing
strong BCL-X expression in cytoplasm of hepatocytes. (D) D) Quercetin treatment of
diabetic rats prevented the pathologic changes in the liver.
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DiscussionDiscussion
Worldwide studies have been

done to make use of herbal medi-

cine in different fields of medicine.

Base on ancient Persians tradi-

tional books Use of herbal medi-

cine has positive effect on treat-

ment of different diseases

especially on diabetes mellitus(27).

Quercetin as an important and

main flavonoids found in human

meals(28) has an useful effect in

human health involves prevention

of diabetes induced cataract, re-

duced blood vessels fragility, anti

microbial, anti viral, anti allergy,

and anti inflammatory effects and

prevention of platelet aggregation
(28,29,30). In both type 1 and type

2 diabetes mellitus the late diabet-

ic pathological complications are

mostly due to excessive elevated

production of reactive oxygen spe-

cies over the capacity of their re-

moval by internal enzymatic and

non-enzymatic mechanisms(31).

Therefore, additional numerous

dietary artificial or natural antioxi-

dants may be of great importance

in such cases(32). Various natural

products have long been used in

traditional medical systems for

treating diabetes(33). Most of them

contain a wide scale of antioxi-

dants with a potent scavenging ac-

tivity for reactive oxygen species.

Therefore, it might be assumed

that these products or isolated

natural compounds could play a

very important role in adjuvant

therapy. In current study, Intra-

peritoneal injection of Quercetin

caused significant hypoglycemic

effect in diabetic rats. This results

coincides with results of Mahesh

and Menom(34) or Coskum et al.
(35), who found a hypoglycemic ef-

fect of quercetin when given to

streptozotocin-diabetic rats. It has

been shown that, hypoglycemic ef-

fect of Quercetin is mediated

through stimulation of synthesis

and/or release of insulin(20). In

the current study, significant de-

cline in serum albumin level and

elevations in markers of liver inju-

ry (ALT, AST, ALP, and bilirubin)

reflects the hepatocytes injury in

experimental diabetes. These re-

sults are consistent with the find-

ings reported by Ramesh et al(36).

The data of our study also re-

vealed that daily treatment with

Quercetin markedly improves bio-

chemical parameters of rats with

streptozotocin induced diabetes.

Liver function tests (LFTs) are

commonly used in clinical practice
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to screen for liver disease, monitor

the progression of known disease,

and monitor the effects of poten-

tially hepatotoxic drugs. The most

common LFTs include the serum

aminotransferases, alkaline phos-

phatase, bilirubin, and albumin.

Hepatocellular damage causes re-

lease of these enzymes into circu-

lation. Increase in serum levels of

AST shows hepatic injuries similar

to viral hepatitis, infarction, and

muscular damages. ALT, which

mediates conversion of alanine to

pyruvate and glutamate, is specif-

ic for liver and is a suitable indica-

tor of hepatic injuries. Increased

levels of these enzymes are an in-

dicator of cellular infiltration and

functional disturbance of liver cell

membranes(37). In addition, ALP

is membrane bound and its altera-

tion is likely to affect the mem-

brane permeability and produce

derangement in the transport of

metabolites(38). On the other

hand, bilirubin and albumin val-

ues are associated with the func-

tion of hepatic cells(39). Return of

the above enzymes to normal ser-

um values following Quercetin

treatment may be due to preven-

tion of intracellular enzyme leak-

age resulting from cell membrane

stability or cellular regeneration
(40). Effective control of bilirubin

and albumin shows early improve-

ment of functional and secretory

mechanism of hepatic cells. In

this study, histopathological eval-

uation of liver tissues showed liver

tissue damage and apoptosis in-

duced by diabetes mellitus of the

livers in diabetic rats. With Quer-

cetin treatment in diabetic rats no

considerable pathological changes

were observed demonstrating the

protective effect of Quercetin

against hepatic complications of

diabetes. In this study, significant

reduction of antioxidant enzymes

(GSH-Px) activity as well as signifi-

cant increase in MDA reflects oxi-

dative stress of the liver in experi-

mental diabetes. These results are

in line with the findings reported

by Khaki et al.(19) Increased oxi-

dative stress in the tissues of

streptozotocin diabetic rats was

similarly reported. This was said

to be a contributory factor in the

development of the complications

of diabetes(41,42). The data of our

study also revealed that daily

treatment of Quercetin markedly

improves antioxidant status of liv-

er tissue of rats with streptozoto-

cin-induced diabetes as GSH-Px
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significantly increased and MDA

level markedly decreased. This in-

dicates that in the presence of

Quercetin, there is an improve-

ment in the oxidative stress. This

finding is completely in agreement

with those of Dias et al(20) who

demonstrated antioxidant activity

of Quercetin in streptozotocin in-

duced diabetic mice. Liver is one

of the most important organs that

maintains blood glucose levels

within normal limits thus enhance-

ment of blood glucose leads to im-

balance of oxidation-reduction re-

actions in hepatocytes, so that,

hyperglycemia through increasing

in advanced glycation end prod-

ucts (AGEs) facilities free radicals

production through disturbance

in ROS production(43). Therefore,

it reveals that diabetic hepatic

damage is not controllable only by

inhibition of hyperglycemia(44). In

other words, in early stages of dia-

betes, tissues injuries are in asso-

ciation with hyperglycemia but its

progress is not related to hypergly-

cemia. Therefore,  monitoring of blood

glucose levels solely is not suffi-

cient in retarding diabetes compli-

cations. Thus, a suitable drug must

have both antioxidant and blood

glucose decreasing properties(45).

One of the Quercetin anti oxidant

mechanism is removal of free radi-

cal such as xanthine super oxide

and xanthine oxidase(46). There-

fore suggested, increased use of

herbal medicine, fruit, vegetables,

onion, tea and black burgundy

grape which are full of flavonoids

and Quercetin can decrease side

effects of diabetes mellitus on liver

tissue in diabetic patient compli-

cated with hepatic diseases.

ConclusionConclusion
We observed that Quercetin im-

proved serum biomarkers of liver

tissue injury and histopathologic

properties of this organ. It is pre-

sumed that Quercetin prevents di-

abetic complications and amelio-

rates diabetic hepatopathy through

its antioxidant potential.
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IntroductionIntroduction
Peptic ulcers are a common

disorder of the entire gastrointesti-

nal tract that occurs mainly in the

stomach and the proximal duode-

num. This disease is multifactorial

and its treatment faces great diffi-

culties due to the limited effective-

ness and severe side effects of the

currently available drugs. The use

of natural products for the preven-

tion and treatment of different pa-

thologies is continuously expand-

ing throughout the world[1].  It is

PROTECTIVE EFFECT OF QUERCETINPROTECTIVE EFFECT OF QUERCETIN
AGAINST INDOMETHACIN INDUCEDAGAINST INDOMETHACIN INDUCED

GASTRIC ULCER IN RATSGASTRIC ULCER IN RATS

Mona A. Said MD and Naglaa Y. Nafeh MDMona A. Said MD and Naglaa Y. Nafeh MD
Department of Physiology, Benha Faculty of Medicine,

Benha University

AbstractAbstract
Aim: Aim: This study was designed to study the protective effects of Quercetin

against indomethacin induced gastric damage in rats.
Materials and Methods: Materials and Methods: Adult male albino rats weighing 180 – 200 gm

were divided into 3 groups: group 1 (control group), group 2 received an ul-
cerogenic dose of indomethacin (200 mg/kg body weight) in drinking water.
Group 3: receives quercetin orally at a dose of 50mg/kg body weight for one
week before induction of gastric ulcer with indomethacin.  

Results:Results: A significant reduction in number and the mean area of gastric
ulcer, gastric tissue malondialdehyde (MDA) and the plasma levels of tumor
necrotic factor alpha (TNF-α) and interleukin 1-B (IL-1B) and a significant in-
creases in the PH, gastric tissue superoxide dismutase (SOD) and glutathi-
one peroxidase (GSH-Px) were observed in quercetin treated rats compared
to indomethacin ulcerated rats. 

Conclusion:  Conclusion: Quercetin exerts a potent anti-inflammatory gastroprotec-
tive effect besides its clear antioxidant effect against indomethacin induced
gastric ulcer.
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caused by many factors like

stress, drugs, alcohol, etc. and is

reported to be due to an imbal-

ance between offensive acid-

pepsin secretion and defensive

mucosal factors like mucin secre-

tion and cell shedding[2].  

Non-steroidal anti-inflammatory

drugs (NSAIDs) are the most fre-

quently prescribed drugs world-

wide which are useful as analgesic

and anti-inflammatory agents. In-

domethacin (IND) is one of the

most popular NSAIDs which pre-

scribed extensively for to treatment

of rheumatoid arthritis, osteoar-

thritis, cervical spondylitis, anky-

losing spondylitis and acute mus-

culoskeletal disorders and infective

inflammation. A long-term use of

NSAIDs among patients is associated

with a range of oesophagho-gastro-

duodenal changes with a very high

morbidity and mortality rates[3]. It

accounts for gastro duodenal mucosal

erosions in approximately 35-60%

of patients, gastric or duodenal ul-

ceration in 10-25% of patients and

severe complications, such as gas-

trointestinal hemorrhage or perfo-

ration in 1% of patients[4]. 

The toxicity of NSAIDs is main-

ly attributed to inhibition of pros-

taglandin synthase activity that

inhibits prostaglandin production

in the GI tract resulting in accu-

mulation of intracellular arachi-

donic acid[5], induction of mito-

chondrial injury[6] and production

of reactive metabolites that cova-

lently bind to critical cellular Pro-

teins[7].

Flavonoids are a group of natu-

rally occurring compounds widely

distributed as secondary metabo-

lites in the plant kingdom found

mainly in fruits, vegetables, leaves

and grains. They have been recog-

nized for having interesting clini-

cal properties, such as anti-

inflammatory, antiallergic, antivi-

ral, antibacterial, and antitumoral

activities[8]. They are able to in-

hibit a series of enzymes which

are activated in inflammatory pro-

cess. Many studies support the

idea that reactive oxygen species

(ROS) generating in a situation of

oxidative stress plays an impor-

tant role in inflammation[9]. Quer-

cetin (3,5,7,3',4'-pentahydro- xy-

flavone) is one of these plant

derived flavonoids. Which is

founding black and green tea, ap-

ples, onion, red grapes, citrus
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fruits, tomato and leafy green veg-

etables[10]. 

Based on the previous data, the

present study was directed to-

wards assessment of the gastrop-

rotective efficacy of quercetin

against NSAID (indomethacin) in-

duced gastric ulcer and to clarify

the possible mechanisms underly-

ing that effect.

Materials and MethodsMaterials and Methods
I-Chemicals used:I-Chemicals used:

1- Indomethacin provided in

tablets, each one containing 25mg

and manufactured by Misr CO.,

Egypt. It was dissolved in drinking

water.

2- Quercetin provided as pow-

der manufactured by Sigma CO.,

USA.

3- Tissue MDA, SOD GSH-Px

kits (Ransod and Ransel and Ran-

dox Laboratories GmbH, Nether-

land).

4- IL-1 and TNF- were deter-

mined by ELISA according to the

manufacturer’s instructions (As-

say Designs, Ann Arbor, MI; Bend-

er MedSystems, SanDiego, CA).

5- Diethyl ether: available in

the form of solvent ether from la-

boratory Rasayan (1 L. M.W.

74.12).

II- Animals used: II- Animals used: 

Experimental protocol for the

study was approved by the ethics

committee on animal experiments

in Benha University. 

Thirty healthy adult male albi-

no rats weighting 180-200 g. aver-

aging 16 weeks old were brought

from Experimental Animal Breed-

ing Farm, Helwan - Cairo to be

utilized in this study. They were

housed in cages (5 rats/cage) un-

der standard laboratory condi-

tions (12h light/dark cycle, 20-

25°C, relative humidity 55%).The

animals were given commercial

standard caloric diet (El-Nasr

Company, Abou-Zaabal, Cairo,

Egypt) and tap water ad libitum.

All animals received human care

according to the criteria outlined

in the “Guide for the Care and Use

of Laboratory Animals” prepared

by the National Academy of Sci-

ences. After acclimatization for 1

week, the rats were randomly

classified into 3 equal experimen-

tal groups: Group I (Control

group): received no medication

and given free access to food and

water. Group II (Indomethacin ul-
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cerated group): received an ulcero-

genic dose of indomethacin (200

mg/kg body weight) in drinking

water. Group III (Quercetin and

indomethacin): receives quercetin

orally at a dose of 50mg/kg body

weight for one week before induc-

tion of gastric ulcer with indo-

methacin.  

IV-Procedure  of  the  experi-IV-Procedure of the experi-

ment: ment: 

At the end of the experiment,

the rats were anaesthized by ether

and both chest and abdominal

wall were opened. Intracardiac

blood samples were collected then

put in the incubator till it is clot-

ted and the plasma was taken and

kept at -20˚C till the time of meas-

urement of plasma TNF-α and IL-

1B. The stomach of each rat was

removed after the lower oesopha-

geal[11] and the pyloric ends have

been ligated[12].

1-  Measurement  of  the  num-1- Measurement of the num-

ber  and  area  of  gastric  ulcer  asber and area of gastric ulcer as

well as gastric PH:well as gastric PH:

• The removed stomach was cut

open along the greater curvature

and the contents were collected in

centrifuge tubes and centrifuged

at 200 x g for 10 min. The resul-

tant supernatant fluid is transport-

ed to a test tube where PH was de-

termined by a PH-meter [13].

• The stomach was then washed

with warm saline, and the inner

surface was photographed and the

area of gastric ulcers in mm2 was

calculated. Next, the gastric mu-

cosal tissues were removed, frozen

in liquid nitrogen and stored at -

80˚C[14].

• Gastric tissue samples from

each group were fixed in 10% for-

malin for 24 h. The specimens

were then embedded in paraffin,

sectioned and stained with hema-

toxylin and eosin (H & E) before

being evaluated by light microsco-

py[15].

2- Measurement of gastric tis-2- Measurement of gastric tis-

sue MDA, SOD and GSH-Px lev-sue MDA, SOD and GSH-Px lev-

els:els:

• Tissue malondialdehyde (MDA)

(mmol/l) was determined by the

double heating method of Draper

and Hadley[16].

• Tissue SOD and GSH-Px ac-

tivities were measured by using

Ransod and Ransel and Randox

Laboratories GmbH commercial

kits, respectively with the Shimad-

zu UV-1601 spectrophotometer
[17].
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3-  Determination  of  plasma3- Determination of plasma

TNF-TNF-α and IL-1B levels: and IL-1B levels:

Blood samples in EDTA-

containing vials were centrifuged

at 1000 x g for 10 min at 4˚C. The

levels of IL-1 and TNF- were deter-

mined by ELISA according to the

manufacturer’s instructions from

Assay Designs, Ann Arbor, MI,

Bender Med Systems[19,20].

ResultsResults
Table (1) and figures (1a) clarify

that the number of gastric ulcer

increases from 0 in the control

group to 10±1.49 in the indometh-

acin ulcerated group (P<0.001)

while coadminstration of quercetin

with indomethacin decreases this

number to 1.4±0.84 (P<0.001).

The mean area of ulcers (mm2) in-

creases from 0 in the control

group to 28.8 mm2±2.53 in the in-

domethacin group (P<0.001). In-

domethacin-induced mean ulcer

area was decreased by coadmin-

stration of Quercetin with indo-

methacin to 5.14 mm2±1.75

(P<0.001). PH decreases from

3.6±0.62 in the control group to

1.53±0.36 in the indomethacin

group (P<0.001). Treatment with

quercetin together with indometh-

acin increases it to 3.66±0.57

(P<0.001).

The gastric damage was also

confirmed by macroscopic and

histological examination (figures 1b

and 1c). The gastric mucosa was

normal in control group. In indo-

methacin group, it was extensively

damaged involving the cells lining

the gastric pits or into the gland

area but this was partly protected

by administration of quercetin.

Table (2) and figure (2) clarify

that the gastric tissue malondialde-

hyde was increased from 78.9±4.95

µmol/g protein in the control group

to 152.9±5.57 in the indomethacin

ulcerated group (P<0.001), while

coadminstration of quercetin with

indomethacin decreases it to 83.7±5.4

(P<0.001). Superoxide dismutase

decreases from 28.95±2.29 U/mg

protein in the control group to

9.68±1.33 in the indomethacin group

(P<0.001). Coadminstration of quer-

cetin with indomethacin increases

it to 27.88±2.71 (P<0.001). Glutath-

ione peroxidase decreases from

0.412±0.043 U/mg protein in the

control group to 0.185±0.032 in

the indomethacin ulcerated group

(P<0.001), while coadminstration of

quercetin with indomethacin increas-
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es it to 0.385±0.044 (P<0.001).

Plasma TNF-α increases from

38.2±3.86 pg/ml in the control

group to 103.5±6.77 in the Indo-

methacin ulcerated group (P<0.001).

Treatment with quercetin decreas-

es it to 49.3±8.52 (P<0.001). Plasma

IL-1B increases from 119.3±3.74

pg/ml in the control group to

291.5±9.04 in the indomethacin

ulcerated group (P<0.001) and

this was decreased to 135.25±8.65

by coadminstration of Quercetin

with indomethacin (P<0.001).

Figure (1a):Figure (1a):
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Figure (1b) macroscopic picture:Figure (1b) macroscopic picture:

Figure (1c) microscopic picture: Figure (1c) microscopic picture: 

Figure (2):Figure (2):
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DiscussionDiscussion
Oxygen derived free radicals

have been implicated in the patho-

genesis of a wide variety of clinical

disorders and gastric ulceration in

human and experimental animals
[21].  

Most of the available drugs are

thought to act on the offensive fac-

tors which neutralize acid secre-

tion like antacids, H2 receptor

blockers or interfere with acid se-

cretion as proton pump blockers
[22]. 

 

Quercetin is a phenolic com-

pound widely distributed in the

plant kingdom. It is found in fre-

quently consumed foods as ap-

ples, berries, onions, tea and vege-

tables. Quercetin is reported to

have many beneficial effects on

human health including cardio-

vascular protection, anticancer ac-

tivity, antiulcer effects, antiallergic

activity, cataract prevention, antivi-

ral activity and anti-inflammatory

effects[23].

The present study was de-

signed to demonstrate gastric ul-

cer protective activity of quercetin

in rats and the possible mecha-

nisms implicated in it.

In the present study, the gastro

protective effectiveness of the

quercetin was evident from signifi-

cant reduction in the number and

mean area of the gastric ulcer in

quercetin treated rats as com-

pared with indomethacin ulcerat-

ed rats. The protective effect of

quercetin in preventing ulcer de-

velopment can be due to their pro-

tein precipitation as Quercetin

helps in precipitating microprot-

eins on the ulcer site. Therefore

forming a protective layer over the

lining mucosa thus protects the

underlying mucosa from gastric

acid secretion, toxins and other ir-

ritants[24]. 

Gastric acid plays an important

permissible role in NSAIDs asso-

ciated mucosal injury[25]. In our

study, there was a significant dec-

crease in gastric PH indicating in-

creased gastric acidity, and in ul-

cerated animals and gastric PH

was increased by treating the rats

with Quercetin which is a highly

desirable for gastroprotection and

antiulcer  effect. This protective ef-

fect may be due to its direct inhib-

itory action on the acid producing
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cells. Quercetin also has antihis-

taminic properties preventing the

release of histamine from gastric

mast cells and inhibiting the gas-

tric H+ - K+ proton pump, dimin-

ishing acid gastric secretion. More-

over, it increases prostaglandins

E2 and I2 synthesis by gastric

mucosa. They inhibit the secretion

of gastric acid and stimulate mu-

cus and hydrophobic surfactant

like phospholipids secretion in

gastric epithelial cells [26,27]. 

Also it was reported that quer-

cetin exhibit ulcer healing effect in

indomethacin induced gastric ul-

cerated rats by several mechanisms

such as increasing mucous secre-

tion evidenced by higher hexosamine

and carbohydrate over protein ra-

tio, increasing mucosal resistance,

increasing mucosal blood flow and

epithelialization rates. These actions

were referred to the triterpenoid

saponins and flavonoids compo-

nents of quercetin. Quercetin in-

take also reduces cell shedding

and increase DNA content of gas-

tric mucosal cells indicating gas-

tric mucosal renewal ability[28].

In our study we tried to explore

the antioxidant effect of quercetin

in indomethacin ulcerated rats by

measuring gastric tissue content

of malondialdehyde (MDA) concen-

tration which is considered as an

indicator of lipid peroxidation

which is a well known example of

oxidative damage that affects cell

membranes, lipoproteins and oth-

er lipid containing structures un-

der conditions of oxidative stress

and gastric antioxidant enzyme

activity by measuring superoxide

dismutase (SOD) and glutathione

peroxidase (GSH-Px). Our results

showed that there was significant

increase in MDA concentration in

indomethacin ulcerated group

with reduction in the levels of an-

tioxidant enzyme (SOD, GSHPx).

We also found that pretreatment

with quercetin in indometheacin

ulcerated rats significantly de-

creased the elevated MDA and in-

creased the reduced antioxidant

enzyme activities. Our  results

were agreed with other findings

that revealed that the preventive

effects of quercetin is due to inhi-

bition of lipid peroxidation by its

antioxidant nature indicating that

quercetin has an antioxidant ef-

fect[26,28,29].

NSAIDs induces gastric ulcer
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by inhibiting cyclooxygenase en-

zyme complex that convert free ei-

cosapolyenoic acids like arachi-

donic acid to cyclic endoperoxides

which is the key intermediate in

prostaglandin synthesis[29]. In an-

imal experiments, quercetin inhibits

production of inflammation producing

enzymes (cyclooxygenase (COX)[30]

and lipoxygenase (LOX)[31] and

decreasing NF-kappaB activation,

NOS (nitric oxide synthase) overex-

pression[32,33,34] and TNF-α[35,36].

So in our study we aimed to

find out the anti-inflammatory ef-

ficacy of quercetin against gastric

ulcer induced by indomethacin

that was assessed by measuring

plasma levels of TNF-α and IL-1B.

Our results showed that there was

a significant increase in both TNF-

α and IL-1B levels in the plasma

in indomethacin ulcerated group

and this was significantly de-

creased in quercetin group.

ConclusionConclusion
Flavonoids as quercetin repre-

sent a highly diverse class of sec-

ondary metabolites with potential-

ly beneficial effects on human

health. These compounds protect

the gastrointestinal mucosa from

lesions produced by various ex-

perimental ulcer models and

against different necrotic agents.

Several mechanisms of action may

be involved in this protective effect

including antioxidant, anti-

secretory and anti-inflamatory ef-

fects. Quercetin   may represent

an attractive therapeutic option

for preventing and healing NSAIDs

induced gastric ulcers but we rec-

ommend for further studies on its

anti-inflammatory effects against

gastric ulcer.
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AbstractAbstract
Background: Background: The aim of this study was to compare the analgesic efficacy

of ketamine either alone or in combination with bupivacaine for caudal
blockade in pediatric surgery. Methods: Methods: After the induction of general anes-
thesia without premedication sixty children, were allocated randomly into 3
groups to receive single shot caudal blockade by bupivacaine 0.25% 1 ml/kg
(group B, n=20), ketamine 1 mg/kg (group K, n 20), or a mixture of bupiva-
caine 0.25% 1 ml/kg and preservative-free s-ketamine 0.5 mg/kg (group BK
n=20). Postoperative pain was assessed using children’s and infant’s postop-
erative pain scale (CHIPPS), 4-points sedation scores, analgesic require-
ments and associated side effects were recorded for the first 24 hours after
operation. Results:  Results: The recovery time from general anesthesia in group-K
was significantly longer (P>0.05). Sevoflurane concentration was significantly
lower in group-K (P<0.001). The duration of absolute analgesia and the time
to first request for analgesic was significantly prolonged in Group-K. Patients
in Group-K had significantly less pain scale especially at the time to first re-
quest for analgesic. The 4-points sedation score was significantly higher in
Group-K than the other two groups during the first three hours postopera-
tive. Patients in Group-B were more wakeful with less sedation score and
the difference was statistically significant (P<0.05). Supplemental analgesia
requirements with intravenous paracetamol were significantly less in group-
K (2 subjects). Five Patients in group-B, 3 in group-BK and only one in
group-K experienced postoperative nausea and vomiting Postoperative uri-
nary retention was noted in 10% in group-B and 5% in group-BK, while 0%
in group-K, while Nystagmus occurred in two patients in group-K and one
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IntroductionIntroduction
Regional anesthetic techniques

have gained considerable popular-

ity for use with pediatric patients.

The primary advantage of regional

supplementation are lowering gen-

eral anesthetic requirements in-

traoperatively and providing good

postoperative pain relief(1), Caudal

epidural analgesia is one of the

most popular and commonly per-

formed regional blocks in pediatric

anesthesia. It is a reliable and safe

technique that can be used

with.general anesthesia for intra-

¬and postoperative analgesia in

patients undergoing abdominal

and lower-limb surgery(2).

Many anesthetic agents have

been used for caudal analgesia in

pediatric patients, with lignocaine

and bupivacaine being most com-

mon(1), Bupivacaine has been in

clinical use for more than 30

years and is widely used for cau-

dal epidural analgesia in children

because of its long duration of ac-

tion and beneficial ratio of sensory

to motor blocks(3), The main dis-

advantage of caudal anesthesia is

the short duration of action after a

single injection of local anesthetic

solution. Prolongation of caudal

analgesia using a ‘single-shot’

technique has also been achieved

by the addition of various adju-

vants(4).

Ketamine is an anesthetic and

analgesic agent with a wide range

of applications in pediatric anes-

thesia(5), It exerts its effects by

binding non-competitively to a

subset of glutamate receptors

stimulated by the excitatory amine

N-methyl D-aspartate (NMDA),

blockade of which leads to a de-

crease in the activation of dorsal

horn neurons. These receptors are

located throughout the CNS as

well as ‘in the substantia gelatino-

patient in group-BK Conclusions: Conclusions: Caudal administration of ketamine alone
(1 mg/kg) provided adequate postoperative analgesia of similar quality and
slightly longer duration than caudal injection of 0.25% bupivacaine (1 ml/
kg) with (ketamine 0.5 mg/kg), whereas it is proved to be superior from the
caudal administration of 1 ml/kg of bupivacaine 0.25% alone in pediatric
surgery without producing many side effects.

Keywords:Keywords: caudal analgesia, buvivacaine, s-ketamine.
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sa in the spinal cord and play an

important role in central pain pro-

cessing and in neural plasticity in

the spinal cord(6).

The  aimThe aim of this study was to

compare the analgesic efficacy

and side effects of preservative

free ketamine either alone or in

combination with bupivacaine for

caudal blockade in pediatric pa-

tients after hypospadias surgery.

Materials and MethodsMaterials and Methods
Unpremedicated 60 male chil-

dren aged 2-5 years of ASA (Amer-

ican Society of Anesthesiologists

classification) physical status I

and II; undergoing hypospadias

surgery in Mansoura University

Hospital in plastic surgery unit,

were included in this study. Chil-

dren with history of allergic reac-

tion to bupivacaine or ketamine

and those with any contra-

indication for central neuroaxial

blockade (either absolute or rela-

tive), were excluded from the

study. After receiving informed

consent from parents, the children

were randomly allocated to receive

one of the three solutions for cau-

dal epidural injection after induc-

tion of general anesthesia.

Group-B:Group-B: were given 1 m1/kg

of 0.25% bupivacaine.

Group-K:Group-K: were given 1 mg/kg

of ketamine diluted with 0.9% sa-

line using weight-related volumes

1 ml/kg.

Group-BK:Group-BK: were given a mix-

ture of 0.25% bupivacaine and 0.5

mg/kg of  ketamine at a volume of

1 ml/kg.

No, premedication was given

and all operation was performed

under general anesthesia. One

surgeon was performed all opera-

tions. IV cannula 22 guage was in-

serted in the dorsm of hand with

inhalation of oxygen and Sevoflu-

rane, tracheal intubation with

suitable size endotracheal tube.

Anesthesia was maintained using

oxygen 50% and Sevoflurane

spontaneous breathing. Intraoper-

ative Sevoflurane concentration

was adjusted to maintain ade-

quate depth of anaesthesia.

Caudal analgesia technique: Af-

ter induction of general anesthe-

sia, patients were given caudal in-

jections in left lateral position

using a 23-gauge needle. The area
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was carefully and thoroughly

cleaned with an antiseptic solu-

tion, sterile drapes were placed

around the site. The technique

was performed in the simplest way

to penetrate the sacrococcygeal

membrane by introducing a 23-

gauge hypodermic needle perpen-

dicular to it with the bevel parallel

to the long fibers of the mem-

brane. The needle was advanced

until there is loss of resistance as

it pierced the sacrococcygeal

membrane. Once the needle

crossed the membrane, it was di-

rected upwards so that it made an

angle of 20-30 degrees with the

skin. The needle was then advanced

for 2 to 3 mm so as to ensure that

the entire bevel was within the sa-

cral canal. The entire volume of

injection was made over a period

of 60 to 90 seconds and after com-

pletion of the injection the child

was placed supine after placing a

small Elastoplast dressing over

the site of the sacral hiatus.

No analgesic drugs used intra-

operative. Standard monitoring

was used during anesthesia and

surgery. The concentration of vol-

atile agent will be reduced towards

the end of surgery in order to

achieve rapid awakening before re-

turn to the recovery ward. All pa-

tients were admitted to the recov-

ery ward for at least one hour and,

when filly awake and pain free,

were returned to the ward.

Heart rate, mean arterial pres-

sure, respiratory rate and arterial

oxygen saturation were recorded

before operation and after caudal

block, these variables were record-

ed every 5 mm till the end of sur-

gery. The time from induction of

anesthesia to the end of surgery

when the anesthetic agent was

discontinued (Anesthesia dura-

tion) was recorded, and the time

from stoppage of anesthesia to

opening the eyes on calling the pa-

tient’s name or on tactile stimulus

(Recovery time) was noted. The

duration of caudal analgesia was

defined from the time of caudal in-

jection to the time the child first

complains of pain or time of first

postoperative analgesic require-

ment.

During the first 24 hours after

operation, the following variables

were recorded: heart rate, arterial

pressure, respiratory rate and ar-

terial oxygen saturation every
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hour. Sedation Was assessed us-

ing a four-point sedation score (0=

eyes open spontaneously; 1= eyes

open to speech; 2= eyes open

when shaken; 3= unrousable).

Postoperatively, a blinded Post-

Anesthesia Care Unit (PACU)

nurse assessed the quality of

analgesia with children’s and in-

fant’s postoperative pain scale

(CHIPPS) was recorded every 2

hours in the first 6 hours then

every 3 hours till 24 hours postop-

eratively(7) after recovery from an-

esthesia at rest and on movement.

Significant pain is defined as total

score above 3 and consequence

required a supplementary dose of

analgesia. Intra-venous paraceta-

mol 15 mg/kg.

The duration of absolute anal-

gesia was measured from the time

of caudal administration of the

drug to the time when the VAS

pain score was more than 0 (Abso-

lute analgesia). Number of painful

episodes, number of children re-

quiring analgesic and time to first

request for analgesic were also re-

corded. Motor block was assessed

by using a modified Bromage scale

4-points [0= flexion of knees and

feet, 1= flexion of knees, 2= little

movement of feet only, 3= no

movement of knees or feet]. The

incidence of adverse effects such

as nausea, vomiting, urinary re-

tention, nystagmus, behavior

changes (hallucination or agita-

tion), and any side effects related

to injection of ketamine or bupiva-

caine were recorded.

Data  analysis:  Data analysis: All statistical

analyses were carried out using SPSS

statistical package (SPSS 10.0 for

Windows). ANOVA with multiple

comparisons was used for com-

parisons between the groups. Us-

ing Chi squared test compared the

non-parametric data. P<0.05 was

regarded as statistically significant.

ResultsResults
The demographic data in the

three groups were comparable in

age, height and weight (table 1).

There were no significant differ-

ences among groups for incidence

of hemodynamic changes (HR and

MABP) and SaO2 during the study

period. None of the children suf-

fered from hypotension or brady-

cardia and arteriel O2 saturation

(97%-100%).



398398

Gehan A. Tarbeeh

As shown in table 3 the opera-

tive data revealed that the dura-

tion of general anesthesia and the

duration of surgical procedure

were nearly similar in the three

groups, while the longest recovery

time from general anesthesia was

for Ketamine group (10.5±0.25

mm), which was significantly long-

er (P<0.05) than both Bupivacaine

and Bupivacaine with Ketamine

groups. Sevoflurane concentration

required was significantly lower in

group K (P<0.05) than other two

groups (B and BK).

According to the quality of

postoperative analgesia as shown

in table 4, both the duration of ab-

solute analgesia and the time to

first request for analgesic was sig-

nificantly prolonged in Group K

(210±30; 7.0±3.2 respectively)

compared with Group B (115±20

min; 4.20±3.1 hours respectively)

and Group BK (155±23 min;

6.50±2.11 hours respectively). Pa-

tients in Group K had significantly

less pain scale especially at the

time to first request for analgesic.

The 4-points sedation score (figure

1) was significantly higher in

Group K (0.200±0.41/4) than the

other two groups (Group B

0.02±0.22/4 and Group BK

0.150±0.36/4) during the first three

hours postoperative and more pa-

tients in Group B were more

wakeful with less sedation score

as compared with Group K and

Group BK and ~the difference was

statistically significant (P<0.05).

Supplemental analgesia re-

quirements with intravenous par-

acetamol within 24 hours postop-

erative were significantly less in

caudal Ketamine group (2 subjects

1 received once + 1 received twice)

when compared with Ketamine

plus Bupivacaine group (8 sub-

jects 5 received once, 3 received

twice), and Bupivacaine group (16

Subjects = 9 received once, 7 re-

ceived twice) (Table 5).

The incidence of postoperative

side effects was compared be-

tween the groups. Five patients in

the caudal bupivacaine group,

three patients in the caudal bupiv-

acaine-ketamine group and only

one patient in the caudal keta-

mine group experienced postoper-

ative nausea and vomiting. Post-

operative urinary retention was

noted in two patients in group B

and one patient in group BK.
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DiscussionDiscussion
This study was designed to

compare whether the addition of

preservative free ketamine to bu-

pivacaine, when administered

caudally, would prolong the dura-

tion of postoperative analgesia

more than caudal ketamine or

caudal bupivacaine alone in chil-

dren undergoing surgery. Our re-

sults revealed that caudal admin-

istration of 1 mg/kg ketamine

without bupivacaine significantly

prolonged the duration of postop-

erative analgesia when compared

with 1 ml/kg of 0.25% caudal bu-

pivacaine alone but nearly com-

parable to that associated with

caudal injection of a mixture of

0.125% bupivacaine and 0.5 mg/

kg of ketamine at a volume of 1

ml/kg. Also, our results demon-

strated that, patients in group ket-

amine had significantly decreased

visual analogue scale score espe-

cially at the time to first request

for analgesic.

Caudal administration of bu-

pivacaine alone can provide ade-

quate analgesia in the early post-

operative period~ but a single

caudal injection provides analge-

sia only for the duration of the lo-

cal anesthetic(8). Bupivacaine 2-

2.5mg/kg has duration of action

of only 2-4 hours(9). As a result,

systemic analgesia is usually re-

quired as the block wears off. In

this study no patients in any of

the three groups was found not re-

quiring additional analgesic. But

the number of doses of postsurgi-

cal intravenous paracetamol (with-

in the first 24-h) in caudal bupiva-

caine group (16 patients) was

Fig. (1):Fig. (1): 4-Points Sedation Sore.
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significantly higher than that of

bupivacaine-ketamine group (8

patients) or that of caudal keta-

mine only 2 patients. This revealed

that caudal administration of ket-

amine (1 mg/kg) alone significant-

ly reduced the need for subse-

quent postoperative analgesia.

Oluklola and his colleagues

(2002) found that addition of 0.5

mg/kg of ketainine to caudal

0.25% plain bupivacaine signifi-

cantly decreased the need for res-

cue analgesics in the first 24 h

postoperative period in pediatric

patients undergoing elective ingui-

nal and lower abdominal opera-

tions, and revealed that caudal

administration of ketamine alone

provided analgesia of similar qual-

ity and slightly longer duration

than 0.25% bupivacaine but this

was not statistically significant(10)

Another study done by Frank We-

ber and Hinnerk Wulf (2003) and

they concluded that addition of

preservative free s- ketamine 0.5%

mg/kg to caudal bupivacaine 0.25%

1 ml/kg provides significant pro-

longation of analgesia without pro-

ducing negative side effects(11).

In our study, we increased the

dose of ketamine to 1 mg/kg,

while using it as a sole agent,

which perhaps increased the po-

tency of analgesia. One other

study using the same dose has

shown a median duration of 16.5

hours (in our study 7.05 hours)(9).

Ketamine, a phencyclidine de-

rivative, has structural similarities

to bupivacaine and has some local

anesthetic effects(12). The primary

mechanism of action is through

the blockade of N-methyl-d-

aspartate receptors situated in the

substantia gelatinosa of the spinal

cord(13). Ketamine also binds to

the opioid receptors, with a prefer-

ence for the µ receptors(14). Al-

though different doses of ketamine

(0.25%-1.0%) have been reported

in combination with local anes-

thetics to increase the duration of

analgesia, the optimal dose is

probably 0.5 mg/kg(15).

A potential advantage of central

neuraxial ketamine is that it may

counteract local anesthetic-

induced hypotension by an inhibi-

tory effect on the sympathetic

nerve activity and tends to in-

crease the respiratory rate(16). In

our study, the observed periopera-
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tive hemodynamic stability with

the use of caudal bupivacaine plus

ketamine and caudal ketamine

only supports this contention.

Kumar et al (2005) showed that

the incidence of vomiting was not

significantly different among

groups, two patients each in

group BK and B(17), but in our

study, 5 in group B, 3 in group K,

and only one in group K. Others

did not observe any negative side

effects attributable to the caudal

block of s-ketamine(11).

In this study, the patients who

received caudal epidural block

with ketamine had decreased In-

traoperative requirements for Se-

voflurane. This is in accordance

with the study of Gunduz et al

(2006) who found that Sevoflurane

concentration required was signifi-

cantly lower in group receiving

caudal ketamine(18). Also Joseph

Toblas (1996) concluded that pre-

incisional caudal epidural block

with ketamine had decreased In-

traoperative inhalational anesthet-

ic requirements during umbilical

herniorrhaphy in children(19).

In  conclusion  In conclusion this study dem-

onstrates that caudal administra-

tion of preservative-free ketarnine

alone (1 mg/kg) provided adequate

postoperative analgesia of similar

quality and slightly longer duration

than caudal injection of both 0.25%

bupivacaine 1 ml.kg-1 and ketarnine

0.5 mg/kg whereas it is proved to

be superior in those respects from

the caudal administration of 1 ml/

kg of bupivacaine 0.25% alone in

pediatric patients without produc-

ing many side effects.
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AbstractAbstract
Laparoscopic Cholecystectomy(LC) is  the gold stander technique for gall

bladder surgery. Aim:  Aim: Evaluate the effect of intraperitoneal instillation of
Lornoxicame combined with bupivacaine on postoperative pain and pulmo-
nary function after laparoscopic cholecystectomy. Patients  and  Methods:Patients and Methods:
forty four ASA 1 and 2 patients of either sex,aged between  20-50 years, un-
dergoing laparoscopic cholecystectomy The patients were randomly assigned
to either of the two groups: (group P) (n=22) received  25 ml of normal saline
intraperitoneally or (group LB) received 20 ml of bupivacaine 0.5%combined
with 5ml of  Lornoxicame (16mg). All patients received general anesthesia.
Intraoperative monitoring consisted of ECG, NIBP, end tidal CO2, pulse ox-
imetry and intraabdominal pressure. Arterial blood gases (Ph, Pao2, paco2)
and Spirometric values includes FEV1, FVC, FEVI/FVC were assessed. Post-
operative pain was assessed by utilizing visual analogue scale (VAS) and Vis-
ual Rating Prince Henry Scale Score (VRPHSS) and duration of analgesia
were recorded by determine the first request of analgesia . Results:   Results:  Both
groups were comparable as regarded age, weight, height, sex, duration of
surgery and days of hospital stay. There was insignificant differences in be-
tween both groups intraoperative hemodynamic parameters and arterial
blood gases preoperatively and postoperatively. There was significant  in-
creased in pulmonary function tests includes FEV1, FVC and FEV1/FVC ra-
tio at 4 hours postoperatively in group (LB) in compared with group (P).
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IntroductionIntroduction
Laparoscopic Cholecystectomy

(LC) is more preferable technique

than open surgery. As LC strate-

gies is minimally invasive technique

with less tissue trauma than open

surgery, leading to less postopera-

tive pain with early home dis-

charge(1). However, prolonged hos-

pital stay was recorded in some

patient after (LC) due to pain or

postoperative pulmonary compli-

cations after laparoscopic surgery
(2,3). Intraperitoneal instillation of

bupivacaine associated with good

pain relief after laparoscopic chol-

ecystectomy(4). Lornoxicam is a

new NSAID of the oxicam class with

analgesic, anti-inflammatory and

antipyretic properties(5), it has

non-selective inhibiting effect to

cyclooxygenases enzyme (COX2)
(6).  Lornoxicam  has an analgesic

effect as morphine(6) meperidin,(7)

and tramadole.(8) but better toler-

ated than morphine when admin-

istered intravenously by patient-

controlled analgesia in the treat-

ment of  moderate postoperative

pain.(9) Furthermore, The intraar-

ticular injection of ropivacaine,

morphine, and xefocam combina-

tion was superior to control or to a

combination of ropivacaine and

morphine  alone in  postoperative

pain control  and in  decreaseing

the need for opioid  suggesting a

local effect.(10) Un fourintely,

there was no previous study to as-

sess the effect of intraperitoneal

analgesia on postoperative pulmo-

nary functions. Current study was

designed to assess the effect of in-

traperitoneal instillation of  Lor-

noxicam combined with bupiva-

caine on postoperative pain and

Moreover, there was a highly significant increase in the analgesic require-
ments in group (P) more than (LB) group. VASS was significantly decreased
in  (LB) group more than (P) group. VRPHSS was significantly lower in (LB)
group than group (P). There was two case of postoperative vomiting in
(P)group. No recorded cases of dizziness postoperatively in both groups.
Conclusion: Conclusion: Iintraperitoneal instillation of  Lornoxicam  in combination with
bupivacaine after laparoscopic cholecystectomy had more better postopera-
tive analgesic effect with less analgesic requirements and less affection of
the pulmonary function( FEV1, FVC and FEV1/FVC  ratio) 

Keywords:Keywords: Laparoscopic Cholecystectomy, Lornoxicam, Intraperitoneal
instillation, postoperative complications.
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pulmonary function after laparos-

copic cholecystectom.

Patients and MethodsPatients and Methods
The current study was con-

ducted in a double blinded ran-

domized manner (closed envelope

technique) on forty four ASA 1 and

2 patients of either sex, the stud-

ied patients aged between 20-50

years, undergoing laparoscopic

cholecystectomy at Mansoura

Main University Hospital from

October 2012- to April 2013 under

general anesthesia. Informed con-

sent was taken and the study was

approved by the hospital ethics

committee. The exclusion criteria

included patients with acute chol-

ecystitis, who did not give consent

and who had any contraindica-

tions to NSAID. The patients were

randomly assigned to either of the

two groups according to the intra-

peritonal instilled solution which

prepared by the pharmacists in

coated suringes: Group (P) (n=22)

received 25 ml of normal saline or

group( LB) (n=22) received 20 ml

of bupivacaine 0.5% combined

with 5ml of Lornoxicame (Xefo)

(Necomed) (16mg) at the end of

surgery in the trendlenberg posi-

tion. The observer anesthetist and

surgeon who instilled the solu-

tions intraperitoneal were blinded

to the solution. All patients were

premedicated with diazepam 5mg

per orally at the morning of the

surgery. Induction was carried out

with 5 mg kg-1. thiopental sodium

and intubation achieved with 1.5

mg kg-1 of suxamethonium using

suitable size of endotracheal tube.

Intraoperative muscle relaxation

was achieved by atracuroium 0.05

mg kg-1. The anesthesia was

maintained by 02, intermittent

doses of atracroium, whereas in-

traoperative analgesia was achieved

with morphine sulphate 0.15 mg

kg-1.Ventilation was adjusted to

maintain end tidal C02 between

35-40 mmHg, whereas intra ab-

dominal pressure was maintained

between 10-12mmHg. The muscle

relaxation was reversed at the end

of surgery with neostigmine 0.05

mg kg-1 and  atropine 0.025 mg

kg-1. Intraoperative monitoring

consisted of ECG, NIBP, end tidal

CO2, pulse oximetry and intraab-

dominal pressure. Either the study

or placebo solutions was sprayed

on the upper surface of the liver

and on right subdiaphragmatic

space, to allow it to diffuse into

the hepatodiaphragmatic space,
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near and above the hepatoduod-

enal ligament and above gall blad-

der by the surgeon. This was done

using a catheter inserted into the

subcostal trocar under direct la-

paroscopic control. Arterial blood

gases (Ph, Pao2, paco2) are as-

sessed preoperatively, 2hours,12

hours and 24 hours postoperative-

ly. Spirometric values includes

FEV1, FVC, FEVI/FVC are record-

ed by (Smart PFT, Medical Equip-

ment Europe (MEE Spirometry)

Gmbh and vitalograph Copd-6 TM)

preoperatively, 4 hours and 24

hours postoperative. Postoperative

pain was assessed at immediate, 4

hours, 12hours and 24 hours by

utilizing visual analogue scale

(VAS), Visual rating Prince Henry

scale (VRS)(10)  for shoulder pain

assessment The VAS consisted of

a 10 cm scale representing vary-

ing intensity of pain from 0 cm (no

pain) to 10 cm (worst imaginable

pain). The visual rating Prince

Henry pain scale(10) consisted of

0-4 grades with 0. No. pain no

cough, 1-pain on cough but not

on deep breathing 2-pain on deep

breathing but not on rest, 3-pain

on rest slight and 4-pain on rest-

severe. Duration of analgesia were

recorded by determine the first re-

quest of analgesia. Rescue analge-

sic consisted of intra muscular Di-

clofenac 75 mg at VAS more than

6 and VRS more than3. Number of

patient request Rescue analgesic

consisted were recorded. Dizziness

and postoperative nausea and

vomiting also were assessed 

Statistical analysis:Statistical analysis:

Sample size was calculated by

using t test for mean  in G *power

3.1 (Faul, Erdfelder, Lang, and

Buchner (2007) in Germany) pro-

gram. According to pilot study (5

patients in each group) we calcu-

lated that 19 patients per group

were give p<0.05 significant with

confidence interval of 95% with a

actual power of 95%  when mean

value of FEV1/FVC ratio at the 4

hours postoperative in group(P)

was 0.74 and in group (LB) was

0.79. we added 3 cases for each

group to ensure more accuracy of

the statistical results.

Statistical analysis was carried

out using the Statistical Package

for Social Sciences 16 (SPSS Inc.,

Chicago, IL, USA). Data was pre-

sented as number, percentage,

means and standard deviations.

Parametric data were analyzed us-
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ing Student unpaired- samples t

test. Non parametric data were

analyzed by Mann-Whitney test.

chi-square test was used for com-

parison between percentages and

frequencies. Significance level was

established at a P value ≤0.05 

ResultsResults
The study groups were compar-

able in the patients characteristics

included age, weight, height, sex,

duration of surgery and days of

hospital stay (table 1). 

There was insignificant differ-

ences in between both groups as

regared hemodynamic parameters

(HR and Mean arterial blood pres-

sure, end tidal CO2 and O2 satu-

ration) and arterial blood gases

(Ph, Pao2, and PaCo2) preopera-

tively, intraoperatively and postop-

eratively (p>0.05).

There was a statistically signifi-

cant increased in pulmonary func-

tion tests includes FEV1( p<0.001),

FVC (p<0.008) and FEV1/FVC ra-

tio( p<0.02) at 4 hours postopera-

tively in group (LB) in compared

with group (P) (table2).

As regarded pain, there was

highly significant increase in the

duration of postoperative analge-

sia in (LB) group more than (P)

group (p<0.001) (table2). Moreo-

ver, there was significant increase

in the analgesic requirements in

group (P) in compared with (LB)

group (p<0.001) (table 3).

Visual Analogue Scale Sore was

significantly decreased in (LB)

group more than (P) group imme-

diately (p<0.001), 4 hours (p<0.001),

and 12 hours (p 0.006) postopera-

tive (Figure1).Visual Rating Prince

Henry Scale Score (VRPHSS) for

postoperative shoulder pain as-

sessment  was significantly lower

in (LB)group than group (P) imme-

diately (p 0.03) and 4hours (0.04)

postoperatively (Figure 2).

There was two case of postoper-

ative vomiting were recorded in (P)

group. No recorded cases of dizzi-

ness.
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DiscussionDiscussion
Postoperative pain and pulmo-

nary complications are the major

causes of morbidity after laparos-

copic Cholecystectomy (LC)(11).

Previous studies reported that the

postoperative pain and diaphrag-

matic dysfunction were considered

the major contributing factors of

postoperative pulmonary compli-

cations(2,12). The possible cause

of postoperative shoulder pain af-

Fig.1:Fig.1: Post operative visual analogue scale score (Data expressed as Mean (SD).
Group (p): placebo group           Group (LB): lornoxicame bupivacaine group  
* significant in (LB) group compared with group(P)  when p≤ 0.05.

Fig.2:Fig.2: Postoperative visual rating Prince Henry pain scale score(VRPHSS)(Data expressed
as Mean (SD).  
Group (p): placebo group           Group (LB): lornoxicame bupivacaine group  
* Significant in (LB) group compared with group (P) when p≤0.05
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ter (LC) is the diaphragmatic irri-

tation by insufflated CO2. Carbon

dioxide may be transformed to ir-

ritative carbon dioxide by combi-

nation with the fluid in the perito-

neal cavity(13). Another possible

cause of shoulder pain after LC may

be due to overstretching of the di-

aphragmatic muscle fibers and

phrenic nerve neuropraxia a owing

to high rate of insufflations(14). In

present study shoulder pain was

low in all treatment groups due to

carful removal of residual intra-

peritoneal CO2 by the surgeon.

Moreover postoperative pulmonary

complications may be attributed

to manipulation and local stimula-

tion of the gallbladder and its bed

during laparoscopic Cholecystec-

tomy which may stimulate reflex

inhibition of the diaphragm as

shown in animal study(12).

Present study recorded that

there was significant increase in

the duration of postoperative anal-

gesia, reduction of the pain scores

and analgesic requirements with

significant improvements of the

pulmonary functions including

FEV1, FVC and FEV1/FVC  post-

operatively in the group that re-

ceive intra peritoneal instillation

of (NSAID) lornoxicame combined

with bupivacaine than that receive

intra peritoneal instillation of sa-

line.

In agreement with current

study Memedov et al(15) found

that intraperitoneal instillation

and port site infiltration of ropiva-

caine and lornoxicam during la-

paroscopic cholecystectomy reduc-

es the postoperative pain.

Lornoxicam has been success-

fully used in prevention and treat-

mentof postoperative pain in pa-

tients undergoing laparoscopic

gynecological surgeries(16). Sen et

al(17) reported that lornoxicam

and lidocaine combination during

intravenous regional anesthesia

reduce sensory and motor block

onset times, prolongs sensory and

motor block recovery times, re-

duce tourniquet pain and increase

duration of analgesia with de-

creasing total amount of analgesic

requirements.

Lornoxicam is not a local anes-

thetic agent but it has a COX2 in-

hibitor effect leading to reduction

of secretion the of the pain media-

tors in the areas of surgical ma-
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nipulation and besides its analge-

sic effect, in addition to local anti-

nociceptive effect(6). NSAIDs may

induce predominant peripheral

antinociceptive effect by prevent

conduction of C Fibres and open-

ing of the K+ channels located in

the primary afferent nerve end-

ings(18). Also, Lornoxicam have a

peripheral analgesic effect via ac-

tiviation of NO-c GMP pathway

and the opening of K+ channels
(17). Surprisingly, Lornoxicam has

antioxidative effects in rats de-

crease the dose of analgesics and

prevent the negative impact of re-

active oxygen species on nocicep-

tion(19). In correlation to present

study results of the effect of pain

management on the pulmonary

function, Spence and Smith(20)

documented that the continuous

extradural nerve block in patients

undergoing vagotomy with gas-

troentrostomy or pyloroplasty  had

less effect on the postoperative

pulmonary function (FEV1/FVC

ratio) and arterial oxygenation

than intravenous morphine as the

result of better pain control.

The conclusion of current

study is the intraperitoneal instil-

lation of Lornoxicam combined-

with bupivacaine after laparoscop-

ic cholecystectomy had more better

postoperative analgesic effect with

less analgesic requirements and

less affection of the pulmonary

function (FEV1, FVC and FEV1/

FVC ratio).  
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AbstractAbstract
Introduction:Introduction: Radiation treatment has been associated with radiation in-

duced cardiotoxicity, especially with older, long-outdated, techniques. Such
complications include pericarditis, myocardial fibrosis, valvular injury, is-
chemic heart disease, and myocardial infarction. Some of these complica-
tions may be associated with changes in cardiac biomarkers. 

Aim  of  the  study:  Aim of the study: The aim of this study is to assess the effect of 2D
planned radiation therapy (RT) after 6 months and 2 years on cardiac func-
tion using color Doppler echocardiography as well as to assess the relation
of these changes to cardiac biomarkers in order to early detect and treat
these changes in the proper time. 

Patients and methods:Patients and methods: 80 women under 65 years of age with stage III
left breast cancer who received postoperative radiotherapy were included
during the time from January 2009 to January 2010. Each patient were
subjected to thorough history taking with special concentration upon cardio-
vascular symptomatology, full cardiac examination, color Doppler echocardi-
ographic examination as well as assessment of serum high sensitivity C-
reactive protein (hs-CRP), cardiac troponin (cTn) and brain natriuretic poly-
peptide (BNP) before radiation therapy (T1), 6 months after RT (T2) and 2
years after radiation therapy (T3) for stage III left breast cancer patients in
Mansoura University Hospital, Egypt. 

Results:Results: There was no significant change in color Doppler echocardio-
graphic parameters after 6 months of radiation therapy, however, there was
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IntroductionIntroduction
Radiation therapy (RT) in pa-

tients with breast cancer signifi-

cantly reduces locoregional recur-

rence in up to 60% of cases(1). The

most recent systematic overview,

conducted by the Early Breast

Cancer Trialists Collaborative

Group (EBCTCG), indicated that

post-mastectomy RT reduces ab-

solute breast cancer mortality by

an average of 5% at 10 years(2).

The relative benefits are similar af-

ter-mastectomy or breast conser-

vation surgery in the presence or

absence of adjuvant systemic

therapies as well as in axillary

node-negative and -positive pa-

tients.

However, RT has been associat-

ed with radiation-induced cardio-

toxicity, especially with older,

long-outdated techniques(1,3,4).

Such complications include peri-

carditis, myocardial fibrosis, val-

vular injury, ischemic heart dis-

ease, and myocardial infarction,

and have been observed particu-

larly in the literature on photon

decrease in L.V. ejection fraction at 2 years but the result was statistically
insignificant (P=0.095). Serum levels of hs-CRP, cTn and BNP were normal
at baseline. There was no significant change in levels of cTn and BNP during
the 2 years follow-up. However, serum level of hs-CRP was normal at 6
month and significantly increased at 2 years follow-up (P=0.003) which was
associated with insignificant decrease in left ventricular ejection fraction
(LVEF). 

Conclusion: Conclusion: There is limited value of color Doppler echocardiographic ex-
amination in prediction of cardiac toxicity after RT for stage III left breast
cancer except for LVEF assessment after 2 years which had insignificant val-
ue. There was statistically significant role of hs-CRP in prediction of cardiac
toxicity after RT for left breast cancer. 

Recommendations: Recommendations: We recommend future studies including larger num-
bers of patients, different stages of breast cancer, different radiation thera-
peutic modalities as well as different tools for assessment of cardiac function
and prediction of cardiac toxicity of RT.

Keywords:Keywords: Echocardiography, Left breast cancer and cardiac biomark-
ers.
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radiation of post-mastectomy

chest wall and direct internal

mammary lymph nodes(5,6).

At present, there is a controver-

sy as to whether modern RT tech-

niques are also cardiotoxic, espe-

cially in cases of left breast

cancer. Gustaysson et al.(7) found

that women younger than 5o

years at the time of adjuvant RT

following mastectomy for early

breast cancer had no serious car-

diac sequelae 13 years on. On the

contrary, Paszat et al.(8) suggested

that adjuvant RT for left-sided

breast cancer diagnosed in women

younger than 6o is associated

with a higher risk of fatal myocar-

dial infarction 10 to 15 years later

compared with adjuvant RT for

right-sided cases. Moreover, Har-

ris et al.(9) proposed that irradia-

tion to the left breast is not asso-

ciated with a higher risk of cardiac

death up to 20 years after treat-

ment, but is associated with an

increased rate of diagnoses of cor-

onary artery disease and myocar-

dial infarction compared with

right breast treatment.

Cardiac biomarkers are protein

molecules that are widely used in

the early detection of heart failure.

Serum levels of cardiac troponin

(cTn), C-reactive protein (hs-CRP)

and brain natriuretic polypeptide

(BNP) have been shown to be sen-

sitive markers for left ventricular

dysfunction and powerful markers

for morbidity and mortality in the

heart failure setting. All these bio-

markers have been evaluated in

prediction of early cardiac dys-

function after different chemother-

apeutic agents. However, their

ability to detect early cardiac dys-

function after radiation therapy

for stage III left breast cancer is

not still obvious(10,5,11).

The aim of this study is to ass-

es the color Doppler echocardio-

graphic changes after 6 months and

after 2 years of 2D planned radiation

therapy for women with stage III left

breast cancer and to assess the

relation to serum levels of some

cardiac biomarkers as hsCRP, car-

diac troponin (cTn) and brain nat-

riuretic polypeptide (BNP) in order

to evaluate the role of these bio-

markers for early prediction of ra-

diation induced cardiac toxicity. 

Patients and MethodsPatients and Methods
Eighty women under 65 years
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of age with stage III left breast

cancer who received postoperative

radiation therapy in Clinical On-

cology and Nuclear Medicine De-

partment, Mansoura University

Hospital, Egypt, were included

during the time from January

2009 to January 2010. Patients

with previous cardiovascular dis-

ease, thyroid disorder, significant

anemia with serum hemoglobin

<8.0 gm/dl, previous ECG abnor-

malities and previous echocardio-

graphic abnormalities were ex-

cluded from the study. 15 patients

(18.75%) were hypertensive and

10 patients (12.5%) were diabetic

type II. Each patient was subject-

ed to thorough history taking with

special concentration upon cardio-

vascular symptomatology, full

clinical cardiac examination, color

Doppler echocardiographic exami-

nation as well as assessment of

serum cardiac biomarkers (serum

hs-CRP, cardiac troponin cTn and

BNP) before start of radiation ther-

apy (T1), 6 months after radiation

therapy (T2) and 2 years after ra-

diation therapy (T3). 

Color Doppler echocardiograph-

ic examination was performed us-

ing Vivid-5 ultrasound (GE-vingmed

ultrasound AS, Horten Norway)

with 2.5-3.5 MHz transducer in

left lateral decubitus position. Par-

asternal and apical projections

were obtained according to the

recommendations of American So-

ciety of Echocardiography(12). 

Standard two-dimensional

echocardiographic evaluation for

left and right ventricular size and

function was performed. Left and

right ventricular diameters as well

as left atrial diameter were meas-

ured from a parasternal long-axis

view by M-mode examination at

the speed of 50 mm/s(13). Left

ventricular ejection fraction (EF)

was measured from the apical

four chamber view using biplane

Simpson's method(12).

hs-CRP, cTn, and BNP were

evaluated before, 6 months after

and 2 years after postoperative ra-

diation therapy. Quantitative de-

terminations of cTn levels were

performed with a third-generation

Roche Elecsys assay (Roche Diag-

nostics, Inc., Indianapolis, India-

na). The CRP levels were meas-

ured with the Immage 800

(Beckman Coulter, Brea, Califor-

nia) antigen-antibody precipitant
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rate reaction. The N-terminal pro-

BNP levels were measured with an

electrochemiluminescence sand-

wich immunoassay (Elecsys

ProBNP, Roche Diagnostics) with

the Roche 2010 system.

As regards radiotherapy tech-

nique, accurate patient-specific

anatomic information of the breast

is a prerequisite for planning and

implementing the delivery of radi-

ation to the entire breast while

minimising exposure to critical

structures such as lungs, ribs and

heart. The image data from the

patients' breasts were taken by a

diagnostic multi-slice CT scanner

with a flat couch, which could be

restrictive for setting up patients

with immobilization devices in the

treatment position. During RT all

patients were placed supine with

left hand up and attached to im-

mobilization devices in precise re-

producible position of treatment.

The anterior and lateral isometric

lines and other landmarks were

marked on the patient's skin by

radio-opaque markers or lead-

beads.

From all diagnostic CT slices,

the central one was chosen as the

one in where the disease was most

extensive. Thereafter, we delineat-

ed the target area as well as the

organs at risk, and these data

were input to a 2-dimensional (2D)

computer treatment planning. The

entire breast was included in the

planning target volume (PTV) with

a 1 cm margin around palpable

breast tissue. The physician and

the radiotherapist could then se-

lect the treatment beam direc-

tions. The objective was to treat

the PTV disease tissue plus a 1

cm margin to a tumoricidal dose

while limiting the dose to the sur-

rounding normal tissues. If critical

tissues were located nearby, the

aim was to keep the dose to these

organs to a level within the ac-

ceptable limit of complication. The

reference point (100% dose) was

located in the centre of the PTV

and in the junction of the axes of

the tangential fields. The dose

variation permitted inside the PTV

was between -5% and +l0%. In or-

der to further adjust doses and to

prevent radiation of sensitive

healthy tissues such as lungs and

pericardium, axes with a deviation

larger than 180° as well as wedges

of different angles (15°, 30°, 45°,

60°) were-employed.
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Radiotherapy was delivered with

a LA linear accelerator treatment

unit using a pair of opposed tan-

gential beams (medial and lateral).

The daily dose was 200 cGy, the

total dose on the PTV was 50 Gy

in 25 fractions over 5 weeks with-

out boost, while in some patients

a boost dose of 5 to 6 Gy was given

as necessary. None underwent RT

to the internal mammary chain. 

Statistical analysis:Statistical analysis:

Data, analysis was performed

by using Statistical Package for

Social Sciences (SPSS) version

11.5 software (SPSS Inc., Chicago.

IL. USA). For the continuous vari-

ables, parametric test conditions

were tested. Descriptive statistics

were shown as mean ± standard

deviation or median (maximum-

minimum) where appropriate. While

the mean differences between

measurement times were com-

pared by repeated measures of

ANOVA. Degrees of association be-

tween continuous variables were

calculated by Spearman's correla-

tion analysis. A P=value <0.05 was

considered statistically significant.

ResultsResults
Fiteen patients were hyperten-

sive (18.75%) and 10 patients were

having type II diabetes (12.5%) be-

fore start of radiation therapy (RT).

No new patients developed hyper-

tension nor diabetes during the 2

years follow-up. Mean age of pa-

tients was 47±8 years. Mean BMI

was 26±5. No history of smoking

and only 3 patients (3.75%) have

family history of CAD.

Table I summarizes echocardio-

graphic data of the studied pa-

tients. No significant changes in

echocardiographic parameters

were detected after 6 months and

after 2 years of RT apart from mild

decrease in LVEF after 2 years

and the results were statistically

insignificant (P=0.095).

Table II summarizes serum se-

rial levels of cardiac biomarkers in

the studied patients before start of

RT (T1), 6 months after RT (T2)

and 2 years after RT (T3). This ta-

ble showed that there was no sig-

nificant changes regarding serum

levels of cardiac troponin and BNP

after 6 months and after 2 years

of RT. However, there was in-

crease in hs-CRP after 2 years and

the result was statistically signifi-

cant (P=0.003).
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DiscussionDiscussion
Cancer therapy has shown

great progress leading to impor-

tant reduction of morbidity and

mortality of several kinds of can-

cer. The therapeutic management

of oncologic patients includes

combinations of drugs, radiation

therapy and surgery. Many of

these therapies produce adverse

cardiovascular complications

which may negatively affect both

the quality of life and the progno-

sis. For several years the most

common noninvasive method of

monitoring cardiotoxicity has been

represented by radionuclide ven-

triculography while other tests as

effort EKG and stress myocardial

perfusion imaging may detect is-

chemic complications, and 24-

hour Holter monitoring unmask
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suspected arrhythmias(10). Also

biomarkers such as troponin I and

T and B-type natriuretic peptide

may be useful in early detection of

cardiotoxicity. The widely used

non-invasive method of monitor-

ing cardiotoxicity of cancer thera-

py is, however, represented by

Doppler-echocardiography which

allows to identify the main forms

of cardiac complications of cancer

therapy: left ventricular (systolic

and diastolic) dysfunction, valvu-

lar heart disease, pericarditis, per-

icardial effusion and carotid artery

lesions(17).

A meta-analysis by Cuzick(14)

showed a 62% increase in cardiac

death in women receiving RT.

Similarly, EBCTCG found a 30%

increase in vascular mortality in

women receiving RT for breast

cancer(15). Some authors reported

no increased risk for patients with

left breast disease treated with

techniques used approximately

since 1975(16,11), while others

claimed a 2-fold risk of fatal myo-

cardial infarction for left-sided

treatment compared with right-

sided(8).

A lot of data are available about

the cardiotoxic effect of different

chemotherapeutic agents. Howev-

er, the data about the cardiotoxic

effect of radiation therapy (RT) is

lacking. 

Our study was designed to

evaluate the cardiotoxic effects of

postoperative radiation therapy at

6 months and 2 years in patients

with stage III left breast cancer

and its relation to serum levels of

some cardiac biomarkers as hs-

CRP, cTn and BNP that can allow

us for early detection and predic-

tion of cardiac toxic effects of RT. 

Reported data from studies on

the comprehensive examination of

the long-term cardiac mortality

and morbidity after left breast ir-

radiation using contemporary RT

techniques indicate a significant

association with an increased inci-

dence of coronary artery disease

and myocardial infarction 20

years after RT treatment. Howev-

er, our study shows non signifi-

cant reduction of LVEF 2 years af-

ter RT. Furthermore, none of the

patients developed myocardial in-

farction or coronary artery dis-

ease. All other echocardiographic

parameters remained practically
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unchanged, showing that RT did

not affect them. Pericardial fluid

was present in only 1 case at 6

months after RT, an effect that

was temporary. 

These results are contradictory

with those in most other publica-

tions. In the most recent popula-

tion-based case-cohort study(10),

the authors concluded that in ad-

dition to risk factors such as in-

creasing age at diagnosis, smok-

ing history, and history of acute

myocardial infarction before post-

operative RT, anatomic character-

istics of RT such as RT for left-

sided tumors, the use of an anteri-

or internal mammary field, and in-

creased area of an anterior left

breast  boost field are associated

with increased risk of acute myo-

cardial infarction(10). The discrep-

ancy could most likely be ex-

plained by the small total number

of participants, the short follow-

up period, the absence of internal

mammary irradiation, and, espe-

cially, the younger mean age of

patients at the time of diagnosis.

At baseline, cardiac biomarkers

including hs-CRP, cTn and BNP

were within normal limits for the

entire patient population studied.

No changes in serum level of bio-

markers after 6 months. However,

there was increase in serum level

of hs-CRP after 2 years and the re-

sult was statistically significant

(P=0.003). Our data goes in contrast

with the data reported by Nazanin

et al.(17) who studied the utility of

cardiac biomarkers in predicting

early L.V. dysfunction in patients

with Human Epidermal Growth Factor

Receptor II breast cancer treated

with Trastuzumab therapy with or

without RT who reported no change

in serum biomarkers in one year

follow-up of their patients(17). The

difference in results may be attrib-

uted to different number of patients,

different ages included, different

geographic patient characteristics

as well as longer follow-up dura-

tion in our study. 

In conclusion, color Doppler

echocardiography could be valuable

for detection of pre-clinical cardiac

toxicity in patients with stage III

left breast cancer after RT. Howev-

er, follow-up of serum hs-CRP lev-

els may be of more significant val-

ue before patients can go through

symptomatic cardiac toxicity and

HF. We recommend future studies
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with larger number of patients,

different patient characteristics,

different RT technique and doses

and different serum cardiac bio-

markers to be conducted to help

cardiologists and radiotherapists

for early detection and prediction

of cardiac toxicity following RT in

left breast cancer patients. 
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AbstractAbstract
Background:  Background: Testicular germ cell tumor (TGCT) is the most common

cancer in men between age of 15 and 35 years, it represents 5% of urologic
tunmors. Extended field radiotherapy is a standard of care for stage II testic-
ular seminoma, while stage III seminoma, neoadjuvant 3-4 cycles of Cispla-
tin based chemotherapy followed by radiotherapy of residue (if residue is
more than 3 cms) but if residue less than 3 cm follow up by PET CT every 6
months was recommended.

Patient  and  methods:Patient and methods: 51 patients with testicular seminoma stage IIIa
and IIIb were treated between May 2009 to May 2010 with orchidectomy fol-
lowed by 3 to 4 cycles of Carboplatin AUC-7 then by radiotherapy on resi-
due, radiation dose ranged from 30-35 Gy. All patients received metronomic
low dose Carboplatin (not exceed 150 mg) weekly for 12 weeks after 3 weeks
from end of radiotherapy.

Results:Results: After follow-up of 36 months with 74% of patients having been
followed for >1.5 years. There have been no metastatic nor local relapses
(95% CI of relapse free survival of 93%). Toxicity has been low with grade 3
toxicity limited to four patients with grade 3 haematological toxicity with (no
clinical sequelae) and one patient with grade 3 nausea (during radiotherapy).
No patients experienced grade 4 toxicity.

Conclusions:Conclusions: The results of this study suggest that a metronomic low
dose of Carboplatin after radiotherapy may reduce relapse rate compared
with those who received radiotherapy alone and this approach is proposed
for further investigation.

Keywords:Keywords: seminoma, Carboplatin, radiotherapy
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IntroductionIntroduction
Traditionally, stage II testicular

seminoma has been treated with

radiotherapy alone with an ex-

tended field including both para-

aortic and ipsilateral pelvic lymph

nodes. With this policy, there is a

relapse risk of 5%-11%[1,2].

Though these recurrences can

then be usually treated success-

fully with combination chemother-

apy[1], there is a concern over

long-term complications from the

intensity of their treatment, such

as cardiovascular disease or sec-

ond cancers[3]. A single dose of

Carboplatin (Hospira, UK) can re-

duce recurrence in stage I semino-

ma[4], and in-field recurrence is

rare after radiotherapy. While, in

stage III testicular seminoma, new

adjuvant 3-4 cycles of Cisplatin

based chemotherapy followed by

radiotherapy of residual lesion if

residual lesion is more than 3cm,

but if residue is smaller than 3

cm, follow up by PET CT every 6

months is recommended. We hy-

pothesized that a similar reduc-

tion in metastatic relapse could be

achieved in stage III seminoma if

metronomic low dose of Carbopla-

tin after radiotherapy was taken.

We used a metronomic low dose of

Carboplatin to achieve a blood

concentration x time of Carbopla-

tin (150 mg) weekly. This report is

on the 51 patients of testicular

seminoma treated in this way.

The initial strategy was to reduce

the risk of recurrence and thus

there is a need for salvage therapies.

Subsequently, we also reduce the

risk of metastatic relapse. The hy-

pothesis was that the addition of

metronomic Carboplatin would be

worthwhile to achieve these goals.

MethodsMethods
51 patients with testicular sem-

inoma stage IIIa and IIIb were col-

lected from Clinical Oncology and

Nuclear Medicine Department and

Surgical Oncology Department, On-

cology Center, Mansoura Universi-

ty in period between May 2009 to

May 2010. All patients had a diag-

nosis of classical seminoma of the

testis. Staging was by sequential

analyses of blood levels of tumour

markers alphafetoprotein, and beta

human chorionic gonadotrophin

(HCG), and by computed tomogra-

phy (CT) scan of the thorax, abdo-

men and pelvis and classified by

the maximum axial diameter us-

ing The Royal Marsden Hospital
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Classification such that stage III=

infradiaphragmatic and supradi-

aphragmatic lymph nodes, which

classified into IIIa abdominal nodes

<2 cm, IIIb abdominal nodes 2-5 cm

and IIIc abdominal nodes >5 cm.  

This analysis represents a ret-

rospective audit of the standard

treatment practice in our institu-

tion. Eligibility was generally that

men had stage III seminoma with

node metastasis up to 5 cm in di-

ameter. If node involvement was

equivocal, the scan was repeated

4-6 weeks later or was repeated

with the associated PET analysis

of fluorodeoxyglucose uptake

(PET-CT scan). Ultimately classifi-

cation as stage III disease was de-

termined by collective judgement

at a radiological nodes, supported

in equivocal cases by repeat CT

(n=5) or PET scans (n=5) or in one

case by excision biopsy. Once

classified as stage III, the number

of nodes >1 cm in diameter was

recorded as 'involved'. Orchidecto-

my was done then three to four

cycles of Carboplatin was admin-

istered via a 1h infusion  at a dose

to achieve an area under the con-

centration x time curve of 7 mg.

min/ml (dose (mg) = (GFR + 25) x

7, where GFR = glomerular filtration

rate measured, by EDTA clearance).

Oral antiemetics were prescribed

before chemotherapy and during ra-

diotherapy. Radiotherapy was ini-

tiated 3-6 weeks following Carbop-

latin cycles, patients were treated

with anterior and posterior parallel-

opposed portals shaped on virtual

simulator CT planning. Initially, the

fields encompassed both para-aortic

and ipsilateral pelvic lymph nodes

(dogleg field) extending superiorly

to the lower border of the D10 ver-

tebral body and inferiorly to the

obturator fossa. This field was

treated to a dose of 30-35 Gy in 15

fractions following which the para

aortic nodes (D10-L5) were boost-

ed by a further 5 Gy in 3 fractions

for 12 cases while involved field

was used for 39 patients. The fol-

low-up was a 36 months. All pa-

tients received metronomic low

dose of Carboplatin (total 150 mg

weekly for 12 weeks) started three

weeks after end of radiotherapy.

Toxicity was recorded qualita-

tively and classified according to

its grade. Following treatment, pa-

tients were followed and confi-

dence intervals for relapse risks

were calculated[5,6].
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ResultsResults
The age of 51 patients (Table 1)

were 18-73 years (median 33

years) at the time of orchidectomy

for seminoma. Only three were

more than 50 years of age. All pa-

tients were presented with stage

III disease with nodes varying

from 1.1 to 5.0 cm in diameter. At

the time of treatment, 19 patients

had stage IIIa and 32 stage IIIb

seminoma. Two further patients

were treated as stage IIIb though

strictly classified as IIIc with

masses 6.2 and 7.0 cm in trans-

verse diameter (para-aortic and

pelvic, respectively), and this was

because the masses were posi-

tioned such that they could be ir-

radiated without causing renal

damage. Of the 19 patients with

stage IIIa disease the largest in-

volved node in each individual

ranged from 1.1-1.9 cm, (mean

1.5 cm); radiotherapy was to a

dogleg field in 12 and para-aortic

lymph node involved failed in 39.

Three had 35 Gy and the rest had

30 Gy. Of the 32 patients treated

as stage IIIb disease, the largest

involved node in each individual

ranged from >2.0 to 5.0 cm (mean

3.3 cm and 17 cases had node

size >3 cm). Twenty-two had para-

aortic rather than dogleg fields

and 24 had a dose of 30 Gy rather

than 35 Gy. While, in stage IIIa a

patient had para-aortic involved

failed and 16 patients received 30

Gy of radiotherapy. At the time of

diagnosis of stage III disease,

there was an elevated blood level

of lactic dehydrogenase (LDH) in

12 of 48 patients and of HCG in

13 of 51 patients.

Follow-up was 36 months from

date of start of Carboplatin. There

have been no germ cell cancer re-

currences. The 95% confidence in-

tervals for relapse-free survival in

all 51 patients are 93%-100%. 

Toxicity has been mild and only

short-term and is shown in Table

2. In summary, there were four

patients out of 51 assessed who

developed haematological toxicity

grade 3 (and none >3) (platelet counts

less than 50/cmm and total white

blood count less than 2/cmm and

none of whom suffered any clini-

cal consequences. Platelet nadirs

were 1-3 weeks after Carboplatin.

White blood count nadir was 2-6

weeks after Carboplatin. Mild nau-

sea occurred mainly during radio-

therapy and was grade 3 in only 1

patient. Seven patients suffered grade

1-2 fatigue during radiotherapy.
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DiscussionDiscussion
This study has demonstrated a

high progression-free survival in

51 patients with stage IIIa and

stage IIIb testicular seminoma

treated with a metronomic low

dose of Carboplatin after radio-

therapy confined to the involved

nodal region to a dose of 30 Gy in

15 fractions. In Patterson[7], 31

patients with stage IIIa and IIIb

seminoma were treated with a pro-

tocol with Carboplatin at 400 Mg/

M2 and a radiation dose of 35 Gy

and 2 relapsed cases were detect-

ing. A low recurrence risk mini-

mizes the need for combination

chemotherapy salvage, and the as-

sociated risks of myelosuppres-

sion, pneumonitis, neuropathy,

hearing loss, renal damage, cardi-

ac events and infertility, as well as

second cancers. 

Our current regimen has very

modest short-term toxicity. Long-

term toxicity risks such as of sec-

ond cancers are unlikely ever to

be determined reliably given the

rarity of this substage of disease,

so will need to be estimated by ex-

trapolation from larger series of

patients who have had analogous

treatments. In a recent national

Dutch cohort of 2700 testicular

cancer survivors, followed for a

Staging by RMH classification.
a Etoposide 360 mg/m2, b 400 mg/m2, c Cause-specific survival. d At AUC 7, d Etoposide 400 mg/
m2, e Etoposide; P, cisplatin; C, carboplatin; VAB-6, vinblastine, actinomycin and d Bleomycin, cis-
platin, cyclophosphamide.
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median of 17 years, the risk of

second malignancy was increased

by 2.6x after infradiaphragmatic

radiotherapy and by 2.1x after

combination chemotherapy[3].

This is consistent with the multi-

national Cancer Registry study of

567 testicular cancer survivors re-

ported by Travis et al.[8]. However,

the radiation carcinogenicity risks

were based on an extended field

which included pelvis as well as

abdomen. Radiation risks can be

reduced by using a smaller radia-

tion field and an estimate of the

reduced risk after para-aortic field

compared with a full 'dogleg' field

is a reduction of 48%-63%[9].

Historical studies showing in-

creased risk in those treated with

both modalities may reflect a high

total treatment burden such as for

relapse. Carcinogenesis by chemo-

therapy has been linked to drug

dose and class[10,11]. Powles et

al.[12] found no excess of second

cancer after treatment with Car-

boplatin but confidence intervals

were wide and there have been in-

sufficient long-term analyses to be

confident of the lack of Carcino-

genesis by Carboplatin or that this

drug will not enhance radiation

carcinogenesis.

Stage III seminoma has tradi-

tionally been treated with neo-

adjuvant chemotherapy then radi-

otherapy (Table 3), but in early

years staging was by lymphogra-

phy. The standard radiation field

was. extended to treat both para-

aortic and ipsilateral upper pelvic

nodes and doses ranged from 25

to 40 Gy. In the past, many cen-

tres also treated mediastinal or

supraclavicular nodes. In a report

from Toronto[2] on 79 patients, 8

(10%) relapsed; 4 were originally

stage IIa and 4 stage IIb. A pros-

pective registration study from 30

German centres[1] included 94 pa-

tients with stage IIb and IIIa semi-

noma. After a median of 70

months, the 5-year relapse-free

rate was 95% for stage IIb patients

and 89% for stage IIIa patients.

Platinum-based chemotherapy

is also very effective for seminoma
[14,15,16]. Most series (Table 4) in-

dicate long-term progression-free

survivals of >80% and survivals of

>90%. Trials have shown that sin-

gle agent Carboplatin is less effec-

tive than Cisplatin-based combi-

nation chemotherapy since it
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achieved only an —70% disease-

free survival[17,6]. The results of

Carboplatin in 108 patients with

low-volume stage II showed 80%

DFS[17]. In contrast, a trial of

more standard EP chemotherapy

in 72 patients showed a 90% 5-

year PFS[18].

Some centres have adopted a

selective approach employing radi-

otherapy for stage IIIa disease and

recommending chemotherapy for

those with more bulky nodes. For

example, a retrospective analysis

of 106 cases from Florence[1] in-

cluded 89 treated with radiothera-

py and the 5-year relapse-free sur-

vival was 94% for IIIa and 72.5%

for IIIb. However, the radiotherapy

included pelvis, abdomen, medias-

tinum and supraclavicular fossa

in 42 patients. The Institute Gus-

tave Roussy treated most stage IIa

and IIB patients with radiotherapy

and most stage IIc and IIIa with

chemotherapy[19].

A number of treatment guide-

line publications have addressed

management of stage II-III semino-

ma[20,21]. The European Associa-

tion of Urology guidelines[16] rec-

ommend that radiotherapy is the

standard treatment with para-

aortic and ipsilateral iliac nodes to

be treated to a dose of 30 Gy for

IIa and 36 Gy for IIb stages, while

neo-adjuvant 4 cycles of Cisplatin

based chemotherapy, followed by

radiotherapy of residual lesion

more than 3 cm in greatest dimen-

sion is advised.

ConclusionConclusion
The case for recommending our

approach for stage IIIa and IIIb

seminoma is not only the evidence

for efficacy, but also the expecta-

tion that long-term toxicity risks

will be low. Carboplatin is a low

toxicity drug with high level of ac-

tivity against seminoma[22,23] and

is used with a low total dose.

Though the radiotherapy compo-

nent has both short-term gas-

trointestinal toxicity and a long-

term risk of carcinogenesis, the

risk should be higher with more

extended radiation fields and with

higher radiation doses. Also, the

approach may allow in the future

evaluation of even further reduc-

tion of the extent of radiotherapy

to less than a standard para-

aortic field if post-radiotherapy

low dose of Carboplatin is used. A

recent node mapping study[24,25]
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has for example demonstrated the

rarity of node involvement above

the renal vessels and if this region

was not included there would be

less irradiation of stomach and

pancreas. The results presented

here demonstrate that our regi-

men is effective and has modest

toxicity so is worthy of additional

evaluation and development.
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AbstractAbstract
Objectives:Objectives: The aim of this prospective study is to compare ultrasound

guided and nerve stimulator guided supraclavicular block as regard the
block performance times, the spread of sensory block, the intensity and du-
ration of motor block and the safety of both approaches.

Methods:Methods: After obtaining the research ethics board approval and written
informed consent from 80 patients of either sex aged 20-40 years, ASA I & II,
scheduled for surgery of the distal arm, forearm, or hand were included in
this study and they were randomized into two equal groups. Group 1: ultra-
sound guided supraclavicular block and Group 2: nerve stimulator guided
supraclavicular block.

Results: Results: Patients in ultrasound guided block showed rapid onset of sen-
sory and motor block, more easier, less needle puncture and less complica-
tion than nerve stimulator guided block.

Conclusion:Conclusion: Ultrasound guided block confers confidence and accuracy of
needle placement for nerve localization and examines the pattern of local an-
esthetic spread.  

Keywords:  Keywords: ultrasound, nerve stimulator, brachial plexus block, lido-
caine, bupivacaine.
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IntroductionIntroduction
Brachial plexus block is one of

the most commonly used periph-

eral nerve blocks in clinical prac-

tice. It can be used as the sole an-

aesthetic technique or in

combination with general anaes-

thesia for intraoperative and post-

operative analgesia.(1) The suprac-

lavicular approach to the brachial

plexus is anesthetically efficient; a

small volume of solution can be

delivered at a point in which the

three trunks are compactly ar-

ranged, resulting in rapid onset of

reliable blockage of the brachial

plexus.(2)

The key steps in any successful

regional anesthetic technique in-

volve identifying the exact position

of the nerve, reaching it with a

precisely placed needle (without

damage to any adjacent struc-

tures), and carefully injecting right

dose of the right drug.(3)

The success of the classical su-

praclavicular  block depends on a

good understanding of anatomy.

Because of the blind nature of this

technique, unpredictable block

failure, inadvertent puncture of

adjacent structures (blood vessels,

pleura and nerves) may occur

leading to complications or, frus-

trating and time-consuming trial,

and error attempts.(4) The intro-

duction of the peripheral nerves-

timulator into clinical practice was

a major advance. Unfortunately,

performance is still far from per-

fect because of the blind nature of

this technique.(5)

Ultrasound-facilitated nerve

blocks were first reported in 1978,

and interest has increased owing

to pogress in transducer technolo-

gy, image processing, portability

and cheaper equipments.(6) High

frequency ultrasound can be used

to identify the brachial plexus be-

fore the block, guide the block

needle, and visualize the pattern

of local anesthetic spread.(7-8)

Patients and MethodsPatients and Methods
After approval of Local Ethics

Committee and the patient's writ-

ten informed consent was ob-

tained, the study was carried out

over eighty patients of either sexes

aged from 20-40 years who were

presented for surgery of the distal

arm, forearm, or hand. The pa-

tients were randomly allocated

into two equal groups (40 patients
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each) according to the used meth-

od of nerve localization by using a

computer-generated sequence of

random numbers. Group 1, Ultra-

sound guided Supraclavicular

block (US group), in which nerve

localization was detected by ultra-

sound. Group 2, Nerve Stimulator

guided supraclavicular block (NS

group), in which nerve localization

was detected by nerve stimulator.

Exclusion criteria were patients

with clinically significant coagu-

lopathy, infection at the injection

site, allergy to local anesthetics,

evident pulmonary pathology,

mental incapacity,  a body mass

index  more than 35, and preexist-

ing motor or sensory deficit in the

operative limb.

Preoperative investigation in-

cludes coagulation profile, com-

plete blood picture, liver enzymes

(SGOT and SGPT), creatinine level,

serum electrolytes, plain chest X-

ray preoperatively and  postopera-

tively.

Basal monitoring of ECG, blood

pressure in the contralateral limb,

pulse oxymetry. At the night be-

fore surgery, patients had been

visited for evaluation (history of

any exclusion criteria, medical ill-

ness, the current drugs, clinical

examination of various body sys-

tems and laboratory investiga-

tions, explain the technique of the

desired block and Visual Analogue

Scale (VAS) for patients, take an

informed written consent and give

instructions about the fasting pe-

riod (at least 6 hours before sur-

gery).

After arrival to anaesthetic

room, 18  gauge IV cannula was

inserted at the contralateral upper

limb to the operated one and

blood pressure. Cuff applied to

this side also, ECG leads and

pulse oximetry probe applied to

the chest and bigtoe of one of the

lower limb respectively for moni-

toring throughout procedure.

Midazolam 0.5 -2 mg and fen-

tanyl 25-50µg will be provided as

needed before performance of the

block. No other sedation will be

administered until the evaluation

of the block will be completed. All

patients placed supine with the

head turned to the side away from

the side to be blocked, the arm ad-

ducted and the hand extended

with the head of the patient slight-



444444

Aly E. Rashad, et al....

ly raised from the operating table.

The block was performed using 40

ml of mixture of lidocaine (2%)

and bupivacaine (0.5%) in equal

volume. In ultrasound group (US

group)  nerve location was done

using 38 mm, 7-12 MHz linear

probe and a mindry digital ultra-

sonic diagnostic imaging system

(DP-1100Plus China). The probe

surface was covered by a sterile

transparent sheath and a sterile

gel was applied prior to scanning.

After skin and transducer prepar-

ation, the probe was placed firmly

over the supraclavicular fossa to

obtain the transverse view of the

subclavian artery as a landmark

where the subclavian vein lies

more medially and the anterior

scalene muscle inserts onto the

first rib between these 2 vessels.

The hyperechoic first rib lying

deep to the vessels, where the bra-

chial plexus trunks toward lateral

and posterior to the subclavian ar-

tery and above the first rib. In-

Plane (IP) approach is highly rec-

ommended for this block to track

the needle tip in real time to avoid

inadvertent pleural puncture. The

insulated needle was inserted on

the lateral end of ultrasound

transducer after skin local anes-

thetic infiltration, where the nee-

dle will be advanced along the

long axis of the transducer. To op-

timize visualization of the needle

shaft and tip, the needle was in-

serted at the skin on the outer

end of the ultrasound probe (cra-

niolateral to the probe) so that the

path of needle advancement would

be in-line with and in the same

plane as the ultrasound beam.

Once the needle was judged in

satisfactory position (in contact

with the brachial plexus in the su-

praclavicular location, the local

anesthetic was injected under di-

rect visualization and its distribu-

tion was confirmed when encir-

cling the target nerves. The

injection was over 1 min, with re-

peated aspirations every 5 ml.

In nerve Stimulating group (NS

group) the blocks were performed

with peripheral nerve stimulator

and 22 G x 1/4 insulated short

beveled electric needle (Stimuplex

B Braun NEL Singen, Germany.

The operator stand lateral to

the patient at the level of the pa-

tient's upper arm and feel the in-

terscalene groove between the pos-

terior border of the sternomastoid
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muscle and the anterior scalene

muscle and then feel the groove

between the anterior scalene mus-

cle and the middle scalene muscle

at the level of cricoid cartilage (C6)

where the external jugular vein is

located. The subclavian artery is

felt above the mid-point of the

clavicle and lateral to the artery

22 G x 2 inch insulated needle in-

serted caudally aiming the ipsilat-

eral nipple or big toe. If the first

rib was encountered, walking the

needle antero-posterior on the rib

until the plexus was encountered,

taking care from air aspiration

due to pleural puncture, nerve

stimulation was set as follows: 1

mA initial current intensity, 2 Hz

frequency and 0.1 millisecond

pulse duration till the desired mo-

tor response achieved (contraction

of deltoid and biceps muscles),

then the current intensity de-

creased to reach the least current

achieving visible motor response

(0.5 mA) or less than 1 ml of local

anesthetic was injected (Raj test) if

the desired motor response

stopped, then the target nerve or

nerve location considered ade-

quate and the remaining local an-

esthetic volume was injected. Pa-

tient showed discomfort and

irritability were given 1µg/kg fen-

tanyl. 

The following parameters were

detected and recorded in each

group:

(1) Block performance time:

Time between the start of needle

insertion to the end of local anes-

thetic injection.

(2) Number of needle punctures

and redirection.

(3) Ease of block by doctor,

score consistes of: 1= not diffcult,

2=moderate diffculty, 3= extremly

diffcult. 

(4) The onset of sensory block:

It was defined as the time to di-

minished response to pinch in all

dermatomes.

(5) The onset of motor block:

The time of  motor  weakness of

three joints.

(6) Complete sensory block on-

set: It is the time from the mo-

ment of local anesthetic injection

to the moment of complete loss of

cold sensation (in minutes), it was

graded as follow (normal sensa-
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tion= 0, reduced sensation= 1 and

no sensation= 2).(9)

(7) Complete motor block:

It is the time from the moment

of local anesthetic injection to the

moment of complete paralysis of

shoulder, elbow and or wrest.

(8) Assessment of quality of

block: 

It done after 30 minutes of the

block,was made on a three point

scale: (0= complete failure, 1= un-

satisfactory block inadequate

analgesia, inadequate relaxation

or patient required general anes-

thesia because of agitation or rest-

lessness, 2= satisfactory block).(9)

(9) Patient satisfaction:

It was assessed using, Visual

analog score of 0-10 (0= not satis-

fied, 10=entirely satisfied) after 24

hours postoperatively.(10)

(10) Incidence of complication:

Painful paraesthesia, vascular

puncture, local anesthetic toxici-

ty., subcutaneous haematoma

and bruises, postoperative neu-

ropathy (neurological examination

was performed in the first day af-

ter surgery to assess new tran-

sient or permanent nerve dam-

age), cardiovascualr changes (HR-

MAP) (baseline, skin incision, in-

traoperative and skin closure),

pneumothorax, horner's syn-

drome.

Statistical analysis:Statistical analysis:

Statistical analysis was done by

using statistical package for social

scientists (SPSS) program version

16. Data was proved parametric

by using kolmogro-Smimov test.

The quantitative data was present-

ed in the form of mean and stan-

dard Deviation, median and range

and frequncies. Independent sam-

ple T test was used to compare be-

tween quantitative data of the two

groups. Visual analog score and

quality of block were represented

by median and range and were

analyzed by Chi-square test to

compare between the two groups.

Significance was considered when

P-value is less than 0.05.

 

ResultsResults
Patient's demographic data,

there were no significant differenc-

es between the study groups with

respect to age, weight, sex (table 1).

Characteristics of  supraclavic-

ular block in the studied groups
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including the time to perform

block was significantly shorter in

US group than nerve stimulator

group (5.13±0.36 vs 7.43±1.32

minutes respectively) (p.value

<0.001) (table 2), the onset of sen-

sory block was significantly short-

er in US group than NS group.

(8.84±0.75 vs 10.35±0.47 minutes

respectively) (p value <0.001) (ta-

ble 2), the time of complete senso-

ry block was significant shorter in

US group than NS group

(18.38±1.00 vs 22.25±1.01 respec-

tively) (p.value <0.001) (table 2).

The onset of motor block wad

significantly shorter in US group

than NS group (11.09±0.60 vs

12.85±1.05 respectively) (p.value

<0.001) (table 2). The time of com-

plete motor block was significantly

shorter in US group than NS

group (20.23±1.14 vs  23.28±0.78)

(p.value <0.001) (table 2). 

There was no statistically sig-

nificance difference between the 2

groups as regard Patient satisfac-

tion score, in US group the score

ranging from 5-10 (median 9.5)

while in NS group ranging from 5-

10 (median 9) (table 2).

At 30 minutes after injection of

local anaesthetic solution in US

group there was 3 cases failure of

block, while in nerve stimulator

group there were 5 cases failure of

the block. There were 4 cases in

US group showed incomplete

block while 33 cases showed com-

plete block, in NS group 5 cases

showed incomplete block while 30

cases showed complete block, sta-

tistically there were significant dif-

ference between the 2 groups as

regard quality of block (P value

less than 0.05). (table 3) 

As regard ease of block by the

doctor it was significantly easier in

US than NS group (P value less

than 0.001) (table 4).

As regard number of needle

puncture and needle passen

,there was significant difference

between the two groups, in US

group all the 40 cases showed one

needle puncture while in NS group

28 cases showed double needle

puncture and 12 cases showed 3

needle puncture (P value less than

0.001). (table 5)

Regarding heart rate, mean ar-

terial blood pressure, and pulse

oximetry. There were no signifi-
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cant differences between the stud-

ied groupes. Total incidence of

complication was significantly low-

er in US group than nerve stimu-

lator group 8 cases (20 %) vs 18

cases (45%) respectively, the inci-

dence of each complication is

mentioned separatly in (table 6).
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DiscussionDiscussion
In the present study we com-

pared US guided versus NS guided

the brachial plexus blocks as an

alternative to blind block. We find

that US guided block reduce the

number of needle puncture and

needle repositioning. All the 40

cases in US group block done

from the first needle puncture but

in NS group 28 cases showed dou-

ble needle puncture and 12 cases

showed three needle puncture.

Also  time to perform block, onset

of sensory and motor block, time

of complete sensory and motor

block were significantly shorter in

US group than NS group, this can

be explained by possibility of ob-

serving the nerves of brachial
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plexus and distribution of local

anaesthic liquid and whether the

consequently applied local anaes-

thic liquid had completely reached

the targeted tissues or not can

also be monitored.

Marhofer et al.(11) stated that

ultrasound visualization of ana-

tomical structures is the only

method offering safe blocks of su-

perior quality of optimal needle

positioning. In addition the

amount of local anesthetic needed

for effective nerve block can be

minimized by directly monitoring

its distribution. They also demon-

strated that ultrasound guidance

significantly improved the punc-

ture-to-onset interval and the

quality of sensory and motor block

while avoiding complications, be-

cause local anesthetics could be

applied more accurately with ul-

trasound guidance compared with

the blind classical technique and

these results were parallel to the

present study.

Also in parallel to the present

study Soeding et al.(12) detected

that ultrasonography application

significantly reduced the starting

time of sensory and motor block

and that it significantly increased

the block quality. Kefalianakis et

al.(13) stated that ultraso-

nography application decreases

the starting of block. In the

present study, we have identified

that sensory block start was earli-

er in the ultrasonography-applied

group.

According to Liu et al.(14) ultra-

sonography application provides more

accomplished sensory and motor

blocks. Also William et al.(15) com-

pared the same technique with

nerve stimulation guidance and

found that ultrasound guidance

was superior, they concluded that,

while inexperienced users may

prefer to use both nerve stimula-

tion and ultrasound to verify the

position of the needle, it is gener-

ally better to avoid nerve stimula-

tion, thereby sparing the patient

the painful muscle contractions

associated with this approach.

In the present study there was

no difference between US group

and NS group as regard satisfac-

tion of patients. A successful

block may be defined as one pro-

viding complete anesthesia of all

target nerves. In the present study
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3 cases in US group and 5 cases

in NS group showed complete fail-

ure of block, 4 cases in US group

and 5 cases in NS group showed

in complete block and theses cas-

es needed analgesia or sedation

only and the operation was com-

pleted.

Sandhu and Capan(5), found

that the use of ultrasound guided

brachial plexus block, appears to

permit accurate deposition of the

local anesthetic perineurally and

to be associated with a high suc-

cess rate, short onset time, easy

placement of catheter, low compli-

cation rate, and excellent analge-

sia.

As regard complications; in the

present study there were no re-

ported cases of   pneumothorax

or vascular injury in US group

while there  was  two cases of

pneumothorax and two cases of

vascular injury in NS group, these

cases were observed clinically and

by postoperative radiology and

these cases not need any treat-

ment.

Fanelli et al.(16), reported a rate

of 1.7% transient neurological

complications using a multiple in-

jection technique for peripheral

nerve blockade. Liu et al.(17), ob-

served that ultrasound guidance

for interscalene block does not ap-

pear to offer major advantages

over nerve stimulator guidance.

However, the exact pathophysiolo-

gy of postoperative neurological

symptoms is unclear. Other pro-

posed etiologies for postoperative

nerve injury after shoulder ar-

throscopy include patient position
(18), compression due to fluid ex-

travasation.(19) amount of trac-

tion(20), selection of arthroscopy

ports.(21) or toxic effects of local

anesthetics.(22)

In the present study overall in-

cidence of complications in US

group were 8 cases (20%), but in

NS group were 18 cases (45%) so

US showed less incidence of com-

plications than NS guided block.

This can be explained that the ul-

trasound approach identifies nerves,

vessels, muscles, and septa.

ConclusionConclusion
We found that ultrasound guid-

ance is clinically useful for suprac-

lavicular brachial plexus block. It

confers confidence and accuracy
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of needle placement for nerve lo-

calization and examines the Pat-

tern of local anesthetic spread.
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IntroductionIntroduction
Low back pain (LBP) is one of

the most frequent musculoskeletal

disorders in daily practice. It is de-

fined as pain between the costal

margins and inferior gluteal folds,

with or without referred leg pain
(1).  Low back pain is a major

health and socioeconomic problem

and is associated with high costs,

work absenteeism and disability

worldwide(2). There is a high prev-

STUDY OF CAUSES OF LOW BACK PAIN ANDSTUDY OF CAUSES OF LOW BACK PAIN AND
ITS PREVALENCE IN REPRESENTATIVEITS PREVALENCE IN REPRESENTATIVE
COHORT OF EGYPTIAN POPULATIONCOHORT OF EGYPTIAN POPULATION

El-Boghdady I. MD, El-Kady B. MD, Onsy N. MDEl-Boghdady I. MD, El-Kady B. MD, Onsy N. MD
and Seif El-Dein S. M.Scand Seif El-Dein S. M.Sc

Rheumatology and Rehabilitation Department,

Mansoura Faculty of Medicine, Mansoura University

AbstractAbstract
Aim: Aim: To determine the prevalence and causes of LBP in outpatient clinic

in Egyptian population of various age, sex and occupation.
Methods: Methods: 600 patients randomly collected from OPD within a period of 2

years to estimate the prevalence and causes of LBP in both male and female
with variable occupations and age ranged from 17 to 70 years old. Radio-
graphs, CT or MRI were done.

Results: Results: 60 % diagnosed as non specific LBP while the most common di-
agnosis was herniated disc (15%), spinal canal stenosis found in (6%), anky-
losing spondylitis in (4%), visceral disease (3.5%), malignancy (1%), infection
(1%), osteoporosis (1.5%), fractures (1%), spondylolisthesis (1.5%), congeni-
tal anomalies (2%), fibromyalgia (1.5%) and (3%) others. The point preva-
lence was 58% while the one year prevalence was 60% in this study.

Conclusions: Conclusions: Most cases of LBP diagnosed as non specific LBP. Individu-
al, psychosocial and occupational factors are risk factor for LBP develop-
ment. LBP is one of the most common problems and one of the most com-
mon causes of work absence with high prevalence between population of
both sex and variable occupation. 

Keywords:Keywords: back pain -prevalence-occupational LBP-MRI spine.
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alence of LBP in all western indus-

trial countries(3) as well as in

Egypt.

Several classification schemes,

each with its own philosophy and

categorizing method, subgroup

low back pain (LBP) patients with

the intent to guide treatment. Pre-

vious research suggests that treat-

ing patients based on a classifica-

tion approach results in better

clinical outcomes than non classi-

fication-based treatment strate-

gies(4).

Non-specific low back pain is

defined as low back pain not at-

tributable to a recognisable, known

specific pathology (eg, infection,

tumour, osteoporosis, fracture,

structural deformity, inflammato-

ry disorder, radicular syndrome,

or cauda equina syndrome). Disc

is the most common aetiology of

chronic specific low back pain in

adults(5). 

Prevalence measures the pro-

portion of the population that ex-

periences low back pain at a given

time, which can be at any speci-

fied point (point prevalence) or in

a past period such as 1 month, 1

year, or a lifetime(6).

Individual, psychosocial and

occupational factors are the com-

monest risk factors of LBP al-

though varies between studies(7).

Diagnostic triage is used to dis-

tinguish those patients with non-

spinal or serious spinal disorders

from those with pain of musculos-

keletal origin, by means of history

and examination, with particular

emphasis on red flags(8). Once se-

rious disease has been ruled out,

the next priority is to identify pa-

tients with radicular pain. All oth-

er cases are classified as non-

specific(9).

Most guidelines advise that all

imaging studies should be re-

served for patients with progres-

sive neurological deficit, or when

serious underlying causes are

suspected. MRI of the lumbar

spine has become the initial imag-

ing modality of choice in compli-

cated LBP, displacing myelogra-

phy and CT in recent years(10).

Most people with low back pain

do not seek medical care. Many

self treat with the counter medica-
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tions and lifestyle changes. There

is a wide range of treatment possi-

bilities for patients with low back

pain, including education behavi-

oural therapy, pharmacotherapy,

physical modalities, manual ther-

apy, exercise, spinal injections,

surgery and others(11).

Patients and MethodsPatients and Methods
epidemiological study, based on

a prospective analysis of the col-

lected data conducted on 600 pa-

tients (male and female) visited

the back pain clinic, rheumatology

and rehabilitation outpatient clin-

ic in Mansoura University Hospi-

tal, from the period of June 2011

till June 2013 with age range from

17-70 years. All patients were as-

sessed according to spine disorder

sheet edited in the department in-

cluding personal, past and

present history, local, general and

neurological examination, and in-

vestigations required. Most pa-

tients performed X ray while some

underwent CT and others exposed

to MRI.

The Statistical Package for So-

cial Sciences (SPSS) version 17

was used for statistical analyses of

data. Descriptive statistics includ-

ing means, standard deviation,

frequency and percent were used

to describe sociodemographic data.

Comparisons between both groups

(worker, employee) (analytic meas-

ures) were done using chi-square.

The P-values ≤0.05 was consid-

ered statistically significant.

Exclusion criteria:Exclusion criteria:

Any person younger than (17)

years of age as these patients usu-

ally referred to pediatric hospital,

pregnant ladies and cases of re-

ferred and psychological pain.

ResultsResults
From the period of June 2011

till June 2013, 350 patients of

variables age, gender and occupa-

tion were diagnosed to have LBP

from the total 600 patients under-

went this study.

Sociodemographic data of LBP

in workers (including house wives)

versus LBP in employee (including

computer workers) were more

common (71.2%) among workers

compared to (52.8%) of employee

in younger age group (<40 years).

However, higher prevalence (47%)

of LBP was among employees

compared to (28.8%) among work-
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ers in older age group ≥40 years.

Age, gender, occupation, smoking

and obesity were statistically sig-

nificant value in prevalence of LBP

(p<0.001) table (1).

Also, Sociodemographic data of

150 university students visited the

clinic with age range (17-24)

shown in table (2) and the point

prevalence was (40%).

LBP related absence was (42%)

in workers, (38%) in employee and

(32%) in students. 

Point prevalence was (58%) in

studied population, while year

prevalence was 60% in the last

year, table (3).

X ray:X ray:

From the 350 patients with

LBP, 245 (70%) patients did plain

x ray as initial investigation, most

of the other 105 improved with in-

itial treatment and some refused

to do so. 47% of the performed x

rays were within normal with no

positive findings. While (53%)

showed variable findings as shown

in table (4).

CT:CT:

From the 245 patients did x

ray, 100 patient underwent lum-

bosacral CT scan. (24%) of these

CT were free from findings while

the other (76%) showed different

findings as in table (4). Total num-

ber of patient did CT was100

(28.5%).

MRI:MRI:

145 patients with LBP under-

went MRI scan, (23%) of them

were normal while (77%) showed

the following changes in table (4).

Total number of patient did MRI

was 145 (41%).

Final diagnosis:Final diagnosis:

Nearly (60%) diagnosed as non

specific LBP while the most com-

mon diagnosis was herniated disc

(15%) with (30%) of them associat-

ed with sciatica, spinal canal sten-

osis found in (6%) of patients, ar-

thropathies in (4%), nearly half cases

are ankylosing spondylitis, viscer-

al disease in (3.5%), other diag-

noses are shown as in table (5).
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DiscussionDiscussion
Studies have shown that low

back pain occurs most often in

those between the ages of 20 to

50; an age group that corresponds

to the largest component of work-

ers(12). 

The findings in the current

study had shown that there was

statistically significant (p=.01) as-

sociation between age and low

back pain. Low back pain was pre-

dominant at the middle age group

between 30 and 49 in agree with
(13,14).

Some studies have reported a

higher proportion of women re-

porting back pain and sciatica

than men(15,16). In contrast(17),

found the opposite with more males

having sciatica. It was found that

there was no statistical difference

in male: female ratio(18), like in

this study.

Obesity or high body mass in-

dex (BMI) (>30 BMI) are associated

with an increased occurrence of

low back pain(19), in agree with

this study. The prevalence of LBP

was statistically significant higher

in overweight and obese patients

(BMI >25) (p<.001).

Smoking was associated with LBP

and there was significant correlation

between disc herniation and smok-

ing(20). In this study there was

none statistically significant corre-

lation between smoking and LBP.

The prevalence and risk of oc-

cupational low back pain in the

United States with high physical

demands are high(21), in agree

with our study. The association

between low back pain and bend-

ing, twisting, lifting and vibration

was established(22).

Individuals with sitting or

standing jobs occupying most of

the workday had an increased risk

of low back pain(23), in agree with

this study.

In this study, lack of regular

exercise and fitness is strong pre-

dictor for LBP development

(p<0.001), in agree with(24).

Approximately ≥90% of patients

who present to primary care has

nonspecific LBP(25).  

In this study nearly (60%) of
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cases are non specific LBP; which

is considered lower than most

studies; this may be due to that

the main sample of study was col-

lected from specialized back pain

and rheumatology outpatient clin-

ic.

Osteoporotic fractures of the

spine are represented by (1%)(26),

this agrees with our study (1.5%).

While it was (4%)(2), most of our

patients was postmenopausal fe-

males in agree with(27).

Frequency of arthropathies was

(3-5%)(2). Like in our study, (4%)

were seronegative spondyloar-

thropathies most of them were An-

kylosing spondylitis.

Malignant neoplasm accounts

for less than (1%) of episodes of

low back pain. However, metastat-

ic cancer should be considered as

a potential aetiology in any patient

with a previous history of cancer,

until proved otherwise(26). (1%) of

our LBP patients were diagnosed

as malignancy.

Lumbar disc herniations are

one of the most common causes of

low back pain. The one year prev-

alence of low back pain which was

diagnosed as herniated disc is

(12%-15%) of all adults(28), in

agree with our study (15%) and

(20%) in(14). However(3) has de-

scribed up to (25%) with LBP had

herniated disc.

The prevalence of lumbar spi-

nal stenosis (LSS) in association

with LBP was varied from (4%-

20%), but the actual ratio remains

unclear(29). This was agreed with

our study in which LSS preva-

lence was (6%).

The prevalence of spondylolis-

thesis in this study was (1.5%).

While(30) found incidence of

(2.7%). Most studies revealed inci-

dence of visceral disease about

(2%)(31). Visceral diseases were di-

agnosed in (3.5%) in our patients.

The point prevalence in this

study was (58%), this is consid-

ered high prevalence, but this is

due to that most cases were

caught from back pain clinic, in

agree with(12) (57%) and(32) (58%).

The prevalence was divided into 3

categories: physical worker (in-

clude house wives) (30%), employ-

ee (static job) (18%) and students
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(10%). The one year prevalence in

this study was (60%) in agree

with(33) (61.3%).
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AbstractAbstract
Background:Background: Vinorelbine (V) and 5-Fluorouracil (5FU) is an effective

combination for the treatment of metastatic breast cancer (MBC). Available
Phase II clinical data reports response rates ranging from 60-64% in first
line MBC. Single agent Docetaxel (D) is also an effective treatment for MBC,
demonstrating an objective response rate of 48% in a pivotal phase III trial.
We evaluated the efficacy and safety of V + 5FU (Arm A) versus D (Arm B) in
patients (pts) with MBC relapsing after adjuvant anthracycline based treat-
ment. 

Materials & Methods:Materials & Methods: 100 pts (50% Arm A, 50% Arm B) were enrolled
between Jul 2003 and March 2005. All pts had measurable MBC after adju-
vant anthracycline treatment, WHO PS 1, adequate bone marrow, renal and
hepatic functions. Pts were randomized to Arm A: Vinorelbine i.v. 25 mg/m
D1, D3 + folinic acid 100 mg/m D1, D2, D3 + 5FU 350 mg/m D1, D2, D3 or
Arm B: Docetaxel 100 mg/m D1 with optional prophylactic G-CSF. Cycles
were repeated every 3weeks. Pts with PD went off study while those with CR,
PR, or SD continued treatment for a maximum of 8 cycles.

 Results: Results: Median age (Arm A; Arm B): 53 & 50 years; the majority had
WHO PS 0  in both arms. Previous adjuvant therapy: anthracycline (100%),
hormonotherapy (60% & 46% in Arms A & B respectively). The majority of
patients, in both arms, presented with more than one metastatic site and
two thirds had visceral disease. Liver was the most commonly involved or-
gan. Total number of cycles delivered (Arm A: 281, Arm B: 282). Median
number of cycles per patient: 6 in both arms. An objective tumor response of
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IntroductionIntroduction
Breast cancer is the most com-

mon malignancy among women

and is the second cause of cancer

deaths in female population(1).

Despite the proven benefit of

adjuvant systemic therapy in re-

ducing the risk of recurrence(2,3),

a significant number of patients

with operable breast carcinoma

will eventually develop metastatic

disease, and ultimately die of ad-

vanced metastatic breast carcino-

ma (MBC)(4).

Many chemotherapeutic agents

have shown antitumor activity in

MBC, among which the anthracy-

clines have been considered stan-

dard therapy(5,6). 

Vinorelbine, a semisynthetic

vinca alkaloid, has been consid-

ered one of the most active cyto-

toxic drugs against MBC, with a

low toxicity profile. Vinorelbine

has been found to yield response

rates of 34-50% as a single agent

when used as first-line therapy,

and 15-30% as second-line thera-

py(7-13). 

 The combination of vinorelbine

and infused 5-fluorouracil (5-FU)

has been acknowledged as an ef-

fective palliative regimen for MBC,

especially in Europe, and has

been tested in several phase II

studies(14-16). Although this regi-

men showed high response rates,

up to 70%, as first-line therapy,

treatment tolerance was not satis-

factory.

This regimen has also been em-

ployed as front-line treatment for

MBC, alone or in combination

64% & 68% and a complete response of 26% & 22% were achieved in arms
A & B respectively. Median time to progression & overall survival: Arm A: 15
& 27 months, Arm B: 15 & 30 months. No WHO grade Gr 3-4 toxicities were
noted in Arm A. Gr 3 alopecia (18%) & Gr 3 liver enzymes elevation (2%)
were noted in Arm B.

Conclusions:Conclusions: Our results suggest that Vinorelbine-5FU combination and
single agent Docetaxel demonstrate similar efficacy as first line treatment for
MBC. Vinorelbine-5FU is however better tolerated besides being a less costly
therapeutic option in Egypt. A large prospective randomized trial is needed
to confirm these results.
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with FA, with a 60% overall re-

sponse rate(17,18).

Docetaxel, an antimitotic agent

that blocks cells in the M phase of

the cell cycle it is recognised as

one of the most active agents cur-

rently available for the treatment

of breast cancer(19).

In previously untreated pa-

tients, single-agent docetaxel pro-

vides ORR of 40% to 68%(20,21).

The first schedules of adminis-

tration of docetaxel employed dos-

es ranging from 75 to 100 mg/m2

as a 1-hour intravenous infusion

every three weeks. The 3-week sched-

ule of docetaxel 100 mg/m2, although

extremely active, showed an impor-

tant myelosuppression with more

than 90% of cases experiencing

grade (G) 3-4 neutropenia(21,22).

Our aim in this study is to

compare  the clinical efficacy and

safety of the VNR plus 5FU/FA

regimen versus docetaxel when

given as first-line treatment in pa-

tients with MBC.

Patients and MethodsPatients and Methods
This study included 100 female

patients with metastatic breast

cancer (50 in Arm A and 50 in

Arm B) and were enrolled between

Jul 2003 and March 2005

Patient population:Patient population:

Key Eligibility Criteria:Key Eligibility Criteria:

- Female Patients between 18

and 65 years-old.

- Performance Status (WHO) <2.

- Life expectancy ≥12 weeks.

- Histologically confirmed meta-

static breast cancer.

- At least one bi-dimensionally

measurable lesion.

- Prior neo/adjuvant chemo-

therapy with anthracycline was al-

lowed.

- Previous hormonal therapy for

adjuvant or metastatic disease

was also allowed.

- Interval between last course

of chemotherapy and the treat-

ment protocol should exceed 3

months.

- No previous treatment with

chemotherapy for metastatic dis-

ease.

- Adequate bone marrow, he-

patic & renal functions. (WBCs

≥3.5*109/L, platelets ≥100*109/

L), renal function (creatinine clea-

ralance >60 mL/min) and liver

function (serum bilirubin <1.5mg/
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dL, transaminases <3 times the

upper limit of normal).

- Oral informed consent.

Exclusion criteria:Exclusion criteria:

No symptom or sign of brain

metastasis. Patients with known

brain or leptomeningial infiltration

were excluded. Pregnant or lactat-

ing women & male patients. Pa-

tients were ineligible if they had

local relapse only. Another malig-

nancy within the previous 5 years,

except cured basal cell carcinoma

of the skin or excised carcinoma

in situ of the cervix, were also ex-

cluded. Bone metastasis or malig-

nant pleural effusion as only site

of metastasis were excluded. The

pretreatment evaluation included

medical history, physical examina-

tion, performance status, preg-

nancy test if needed, ECG, chest

X-rays, tumor measurements by

computed tomography (CT), and

bone scan if indicated.

Treatment Schedule:Treatment Schedule:

Pts were randomized to Arm A:

Vinorelbine i.v. 25 mg/m D1, D3 +

folinic acid 100 mg/ m D1, D2, D3

+ 5FU 350 mg/m D1, D2, D3 or

Arm B: Docetaxel 100 mg/mD1 with

optional prophylactic G-CSF. Cy-

cles were repeated every 3weeks.

Vinorelbine was administered

in a short infusion over 6 to 10

min, followed by a rapid infusion

of 500 ml of normal saline and

5FU 350 mg/m2 diluted in 250 cc

of 5% dextrose, folinic acid (FA)

100 mg/m2 diluted in 100 cc of

normal saline both administered

i.v. on days 1, 2 and 3.

Docetaxel 100 mg/m2 was ad-

ministered as a 1-hour intrave-

nous infusion. -Dexametazone

premedication starting one day

before & continued for two days

after the administration of docetax-

el. Secondary G-CSF prophylaxis

was administered when needed.

Dose modifications. The whole

treatment regimen was delayed for

1 week in case of grade 3 or more

toxicity.

Treatment assessment:Treatment assessment:

On day 1 of each cycle, physi-

cal condition and performance

status were assessed and hemato-

logical and blood chemistry meas-

urements were established.

Objective responses were as-
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sessed every 2 cycles by clinical

examination and a CT scan chest,

abdomen and pelvis and bone

scan if indicated. Treatment re-

sponse and systemic toxicities

were evaluated according to the

WHO criterlria(23).

Follow-up duration was calcu-

lated from the day of treatment to

either the day of death or the day

of last follow up.

Patients with PD were with-

drawn while those  with CR, PR or

SD continued treatment for a

maximum of 8 cycles.

Study objectives:Study objectives:

Primary objective:Primary objective:

To compare the objective re-

sponse rate of the combination of

Vinorelbine and 5-Fluorouracil

versus Docetaxel single agent.

Secondary objective:Secondary objective:

To compare the combination of

Vinorelbine and 5-Fluorouracil

versus. Docetaxel single agent in

terms of:

- Safety profile.

- Overall Survival.

- Progression-free survival.

Statistical Methods:Statistical Methods:

The Kaplan-Meier product limit

method was used to calculate TTP
(24) Recurrence rates were com-

pared using the chi-square test.

The statistical significance of dif-

ferences among survival curves

was analyzed using the log-rank

test(25). Prognostic factors related

to PFS were assessed using a Cox

proportional hazards regression mod-

el. All statistical tests were done

using SPSS soft ware version 10.

ResultsResults
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DiscussionDiscussion
The appropriate management

of patients with breast cancer af-

ter development of metastases

represents a therapeutic problem.

With the increasing use of an-

thracycline-based combinations in

the adjuvant setting, more pa-

tients with metastatic disease

have a prior history of anthracy-

cline exposure, thus limiting the

use of this relatively effective

group of drugs for palliation.

 There is a need, therefore, for

the development of non-

anthracycline-based combinations

for the treatment of patients with

metastatic breast cancer.

The availability of several new

active chemotherapeutic agents

allows for different management

options. These drugs can be used

in combination regimens or as

single agents in sequence(26).

Chemotherapy for metastatic

breast cancer is, at best, a pallia-

tive measure and the main goal of

any treatment chosen for meta-

static disease is therefore to ob-

tain complete symptomatic relief,

ideally through tumor regression.

Vinorelbine is a semisynthetic

vinca alkaloid that has cytocidal

effect on a wide range of tumor

cell lines(27-29).

It is a mitotic inhibitor that has

a higher therapeutic index and less

neurotoxicity than other vinca al-

kaloids related to the lower degree

of damage of axonal microtubules
(30). The dose limiting toxicity of

vinorelbine is granulocytopenia(31).

Given as single agent in breast

cancer the drug yields response

rates of 40% to 60% in previously

untreated patients(32-34), and of

about 30% when used as a sec-

ond- or third-line therapy(35-36).

The combination of two drugs,

such as vinorelbine and 5-FU,

without overlapping toxicity pro-

files seems particularly attractive

in this clinical setting.

The combination of vinorelbine

with 5-Fluorouracil (5-FU) achieved

high response rates of 60 to 64% and

a manageable toxicity profile, though

the tolerance profile of this regimen

depends on the schedule(13,14).

Docetaxel is regarded as the
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single most effective cytotoxic

agent for advanced breast cancer

with substantial objective re-

sponse rates in previously un-

treated patients (up to 68% in

phase II trials) and anthracycline-

pretreated patients (30% to 43%

in phase III trials)(37,38,39).

We conducted this trial to com-

pare the efficacy and toxicity pro-

file of those 2 regimens.

In our study, the objective re-

sponse rate was 64% which is

comparable to studies conducted

by (Nole et al(18), 1997 and Dieras

et al(14), 1996), who reported 62%

Objective response rate and slight-

ly better than Kornek et al(39)

(1998) who reported 59% objective

response.

After a median follow up of 30

months. The overall survival in

our study was 27 months and  in

Dieras et al ”s study(14) it was 23

months.

The median time to tumor pro-

gression was better in our study

when compared to Nole et al(18),

(1997) (15 months versus 10

months) and this could be due to

inclusion of more patients with

multiple metastatic sites in Nole et

al study than ours.

In our study G1 neutropenia

was the commonest hematologic

toxicity (42%), which is less than

Nole et al(18) (1997) who reported

77% neutropenia.

In our study and in studies

conducted by (Nole et al, 1997

and Kornek et al, 1998), nonhe-

matologic toxicities were mild and

manageable.

In our study docetaxel achieved

68% the objective response, MTP

15 months and median OS 30

months, our results are compara-

ble to others who reported  objec-

tive respone 58-68%, MTP (12-18

months) and median OS 25-30

months(39-43).

In our study grade 1 and grade

2 neutropenia were encountered

in 46% and 16 %, compared to

Joensuu et al, 2009(40) reported

99% hematologic toxicity.

The lower incidence of hemato-

logic toxicity in our trial could be

due to the frequent use of prophy-
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lactic granulocyte growth factors.

In our study and in others non

hematologic toxicity was mild and

manageable except for alopecia(39-

43).

We have observed from our

study that there is no significant

difference between the two regi-

mens in terms of response, while

the toxicity profile on navelbine is

much better than docetaxel.

ConclusionConclusion
Vinorelbine-5FU is better toler-

ated besides being a less costly

therapeutic option in Egypt. A

large prospective randomized trial

is needed to confirm these results.
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AbstractAbstract
Background:Background: This prospective double blind randomized study was

designed to evaluate the effect of pressure versus volume controlled
ventilation on lung mechanics, gasometry, hemodynamics variables and
intra-abdominal pressure in obese patients underwent abdominoplasty.

Methods: Methods: The study was carried out in Mansoura university hospital
included fifty patients ASA physical status I and II. Approval of the
study protocol was obtained from the institutional ethics committee,
and all patients gave written informed consent before inclusion. Inclu-
sion criteria were age between twenty and fifty years old and body mass
index (BMI) 30 -55 kg  mg-2 All patients were randomly allocated in two
groups; each one was composed of twenty five patients, according to in-
tra-operative ventilatory strategy. Group I: (PrePCV-PostVCV): Started
with pressure controlled ventilation (PCV) during pre-pliclication period
until plication of rectus muscle then change into volume controlled ven-
tilation (VCV) through post-pliclication period till the end of surgery.
Group II: (PreVCV-PostPCV):Started with volume controlled ventilation
(VCV) during pre-pliclication period until plication of rectus muscle
then change into pressure controlled ventilation (PCV) through post-
pliclication period till the end of surgery. Lung mechanics, gasometry,
hemodynamics variables and intra-abdominal pressure were obtained
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IntroductionIntroduction
Abdominoplasty is a surgical

procedure that effectively removes

a considerable amount of abdomi-

nal skin and fat with tightening

the abdominal wall. This is a very

popular procedure for obese wom-

en who have lost a considerable

amount of weight or have had

multiple pregnancies and there is

a loss of elasticity or looseness of

the abdominal wall. Another com-

mon reason to perform abdomino-

plasty is obesity. In some cases,

liposuction is an additional proce-

dure that may be performed dur-

ing or directly following abdomino-

plasty to remove fat that cannot

be removed by diet or exercise(1).

Difficulties in ventilation are

frequently encountered problems

during anesthesia in obese pa-

tients undergoing abdominoplas-

ty. Because of the restrictive ven-

tilatory effects of obesity; these

patients often show arterial hy-

poxemia, hypercapnia and ventila-

tion-perfusion mismatch(2). 

During the procedure of abdo-

minoplasty there is an increase in

the intra-abdominal pressure (IAP)

to variable degree which is an ad-

ditional factor worsens the ventila-

tion(3). The effects of elevated (IAP)

and recorded.  
Results:Results:  As regards hemodynamics (HR and MBP), gasometry our

results revealed that no significant difference between the studied
groups. As regards lung mechanics, peak, plateau, mean airway pres-
sures, static and dynamic lung compliance, there was a significant dif-
ference when compared both PCV and VCV with tendency to be much
better during PCV. We also found insignificant difference between PCV
and VCV on IAP 

Conclusion:Conclusion: Regarding hemodynamics, oxygenation, gasometry and
intra-abdominal pressure we believe that VCV or PCV appear to be
equally suited in obese patients undergoing abdominoplasty with obser-
vation that the PCV has the upper hand in improvement lung mechan-
ics over VCV.

Keywords:Keywords: Obesity, Abdominoplasty, Intra-abdominal pressure, Ab-
dominal compartmental syndrome, Pressure controlled ventilation, Vol-
ume controlled ventilation.
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have been known since 1863,

when Marey of Paris highlighted

that “the effects that respiration

produces on the thorax are the in-

verse of those present in the abdo-

men"(4). Abdominal compartment

syndrome has been reported after

full abdominoplasty(5). Also, ele-

vated (IAP) has multi-systemic del-

eterious effects(6).

The operation of abdominoplas-

ty is usually carried out under

general anesthesia. The use of vol-

ume-controlled ventilation (VCV)

is common, despite frequently

seen high-pressure levels in obese

patients. This high airway pres-

sure may lead to volutrauma, bar-

otrauma and biotrauma. The me-

chanical consequences of reduced

lung compliance and chest wall

compliance, added to the reduc-

tion of functional residual capaci-

ty duo to increased intra-

abdominal pressure explain im-

paired alveolar ventilation and the

high airway pressures in those pa-

tients(7).

Pressure-controlled ventilation

(PCV) is a time-cycled mode in

which square waves of pressure

are applied and released by means

of a decelerating flow. The deceler-

ating flow often results in a higher

mean inflation pressure when

compared with constant flow of

VCV. PCV has been proposed as

an alternative to VCV in ICU pa-

tients with adult respiratory dis-

tress syndrome and in obese pa-

tients to achieve adequate

oxygenation and normocapnia(8).

Evidences have been accumulat-

ing that PCV compared with VCV

during anesthesia for bariatric

surgery improves gas exchanges

without increasing ventilation

pressures or causing any hemody-

namic side-effects(9).

Patients and MethodsPatients and Methods
This prospective double blind

randomized study was carried out

in Mansoura university hospital

included fifty patients ASA physi-

cal status I and II subjected to ab-

dominoplasty. Approval of the

study protocol was obtained from

the institutional ethics committee,

and all patients gave written in-

formed consent before inclusion.

Inclusion criteria were age be-

tween twenty and fifty years old

and body mass index 30-55 kg

mg-2. All patients were randomly

allocated in two groups by closed
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envelope method according to in-

tra-operative ventilatory strategy;

each one was composed of twenty

five patients. 

Exclusion criteria for this study

were patient refusal, ASA physical

status III and IV, history of OSA

and body mass index below 30

and above 55 kg mg-2. Intra-

operative exclusion criteria were

inability to perform tracheal intu-

bation in conditions of usual prac-

tice, inability to maintain stable

mechanical ventilation settings for

30 min, inability to maintain an

appropriate end tidal CO2 and in-

ability to remove the tracheal tube

in the operating room.

Patients  preparation  andPatients preparation and

monitoring:monitoring:

* One day before operation:* One day before operation:

• Complete medical history.

• Complete clinical examination

• Routine investigations were

done (CBC, ECG, liver function,

random blood glucose, serum

creatinine and coagulation pro-

file).

• Chest X-ray.

• Echocardiography.

* In the morning of the opera-* In the morning of the opera-

tion:tion:

After an overnight fasting, the

patients were transferred to the

anesthesia room, 20- gauge IV

cannula was placed. Midazolam

0.03 mg/kg I.V to alleviate anxie-

ty. Patient has been attached to

the monitor to display NIBP, HR,

SpO2 and ECG. An arterial sam-

ple was obtained for arterial blood

gases analysis as basal values.

Epidural catheter was inserted at

level L3-L4 for pain control intra-

operative and post-operative by in-

jection of 8-12 ml of bupivacaine

%0.25 according to patient height.

NIBP (systolic, diastolic and

mean), HR and SpO2, were meas-

ured automatically and recorded

just before induction of general

anesthesia as a basal guideline. 

Induction  of  general  anesthe-Induction of general anesthe-

sia was done as follow:sia was done as follow:

• After Pre-oxygenation with

100% oxygen for 5 minutes, 1 µg/

kg fentanyl followed by 2 mg/kg

propofol mixed with 2ml lidocaine

2% was injected to induce uncon-

sciousness. 

• Endotracheal tube was insert-

ed using the direct laryngoscope

after 1 mg/kg succinylcholine and



485

Benha M. J.

Vol. 30  No 3  Sept. 2013

its correct position was confirmed

with the capneogram.

• Maintenance of anesthesia

was done using isoflurane with a

concentration titrated for each pa-

tient to ensure deep plain of anes-

thesia. Loading dose then incre-

mental doses of atracurium were

used to maintain muscle relaxa-

tion. Controlled ventilation

through the operation was done

as follow: 

* Group I: (Pre* Group I: (PrePCVPCV-Post-PostVCVVCV):):

Started with pressure con-

trolled ventilation (PCV) during

pre-pliclication period until plica-

tion of rectus muscle then change

into volume controlled ventilation

(VCV) through post-pliclication pe-

riod till the end of surgery.

* Group II: (PreVCV-PostPCV):* Group II: (PreVCV-PostPCV):

Started with volume controlled

ventilation (VCV) during pre-

pliclication period until plication

of rectus muscle then change into

pressure controlled ventilation

(PCV) through post-pliclication pe-

riod till the end of surgery.

(PCV) parameters were as fol-(PCV) parameters were as fol-

low:low:

• Tidal volume: Pplateau has

been set so that tidal volume  =10

ml/kg ideal

Weight: 50+ {0.91x (height in

cm-152.4)} for men.

and: 45.5+ {0.91x (height in

cm-152.4)} for women.

• Respiratory rate 12/min.

• The ratio of inspiratory-to-

expiratory time (I:E) was 1:2.

• FIO2 was 0.5 and PEEP =5

cm H2O.

(VCV) parameters were as fol-(VCV) parameters were as fol-

low:low:

• Tidal volume =10 ml/kg ideal

weight.

• Respiratory rate 12/min.

• (I:E) was 1:2.

• FIO2 was 0.5 and PEEP =5

cm H2O

• Plateau time was 20% of in-

spiratory time allowing the ventila-

tor to measure plateau pressure.

Continuation of mechanical

ventilation has been done accord-

ing to the following algorithm:(9)

Foley's urinary catheter was in-

serted just before induction of an-

esthesia and before the beginning

of the surgery. basal values of in-

tra-abdominal pressure were

measured through this Foley's
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catheter by measuring intra-

vesical pressure as shown in the

following figure:

Fluid maintenance was done

using 4-2-1 rule and according to

intraoperative patient need.

Intraoperative monitoring andIntraoperative monitoring and

recorded data:recorded data:

• NIBP (systolic, diastolic and

mean), HR and SpO2, were meas-

ured automatically and recorded

every15 minutes.                

• Respiratory rate, tidal vol-

ume, minute volume, peak pres-

sure, plateau pressure, mean air-

way pressure, static and dynamic

compliance were recorded every

20 minutes.

• Arterial blood gas was done

after 40 minutes from    induction

of anesthesia after establishment

of the ventilation mode. Another

ABG was done at 120 minutes

from beginning of the surgery af-

ter the plication of the rectus and

switch to the other mode to ob-

tain:  PH, PaO2, PaCO2, PAO2-

PaO2 gradient and PaCO2-ÈTCO2
gradient.

• Intra-abdominal pressure was

measured through Foley's cathe-

ter by measuring intra-vesical

pressure using technique de-

scribed by Kron and colleagues

every 20 minutes.

• Abdominal perfusion pressure

(APP) will be calculated and re-

corded every 20 minutes as follow:

APP = MAP - IAP.

MAP: mean arterial pressure.

IAP: intra-abdominal pressure.

• Rectus plication time was

marked as a target for switching

between the ventilation modes. Af-

ter termination of the surgery, dis-

continuation of the anesthesia

and reversal of muscle relaxant

was prepared and given to the pa-

tient in the form of atropine

(0.03mg/kg) and neostigmine

(0.06 mg/kg). Extubation was

done after fulfillment of the extu-

bation criteria. Patient was trans-

ferred to the recovery room and

the ward after fulfillment of dis-

charge criteria.

Postoperative monitoring:Postoperative monitoring:

After 6 hours the following data

have been recorded:

• NIBP (systolic, diastolic and

mean), HR, IAP and APP.

• Serum creatinine and ABG

were ordered for every patient

Statistical Analysis:Statistical Analysis:

Statistical analysis was per-
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formed using IBM SPSS Statistics

version 22 software. All data were

tested for normality using Kolmog-

orov-Simirnov test. Parameters

obtained during PCV and VCV

were collected and calculated as

mean values. Independent-Sample

T test was performed to compare

non-parametric values between

the two studied groups (inter-

group comparison).  Paired-

Sample T test was used to com-

pare values within the two studied

groups (intra-group comparison).

All data were expressed as mean ±

SD. A value of p- value < 0.05 was

considered to be statistically sig-

nificant. 

ResultsResults
There were no significant differ-

ences between the 2 groups re-

garding demographic data (table

1).

The heart rate values were re-

corded as basal, means of intra-

operative values through pressure

controlled ventilation (PCV) or vol-

ume controlled ventilation (VCV)

according to the studied group

and 6 hours post-operative. Analy-

sis of data showed insignificant in-

ter-group and intra-group differ-

ences. (table 2).

Mean arterial blood pressure

values were recorded as basal,

means of intra-operative values

through (PCV) and (VCV) ventila-

tion according to the studied

group and 6 hours post-operative.

Analysis of data showed insignifi-

cant inter-group and intra-group

differences. (table 3).

PH (tables 4), PaCO2 (tables 5)

and HCO3 (tables 6) values from

arterial blood gases were recorded

as basal, intra-operative during

PCV and VCV according to the

studied group and 6 hours post-

operative. Arterial-end tidal CO2
gradient values (tables 5) were re-

corded intra-operative during PCV

and VCV according to the studied

group. Analysis of data showed in-

significant inter-group and intra-

group differences. 

Values of peripheral arterial ox-

ygen saturation (SPO2) (tables 7),

arterial oxygen tension (PaO2) (ta-

bles 8) and alveolar-arterial oxy-

gen gradient (A-a O2 g) (tables 9)

were recorded basal, intra-

operative during PCV and VCV ac-

cording to the studied group and
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6 hours post-operative. Analysis of

data showed the following:

a) Inter-group analysis:

showed insignificant differences

regarding comparison between the

basal values.

b) Intra-group analysis:

I.  Group  I:I. Group I: Concerning basal

SPO2, PaO2 and A-aO2g there was

a significant difference when com-

pared with both PrePCV and

PostVCV values and insignificant

difference when compared with of

post-operative values. There was

also a significant difference of A-

aO2g between both PrePCV and

PostVCV.

II.  Group  II:II. Group II: Concerning basal

SPO2, PaO2 and A-aO2g there

was a significant difference when

compared with both PreVCV and

PostPCV values and insignificant

difference when compared with of

post-operative values. There was

also a significant difference of   A-

aO2g between both PreVCV and

PostPCV.

As regards respiratory mechan-

ics; peak, plateau, mean airway

pressures, static lung compliance

(St. comp) and dynamic lung com-

pliance (Dyn. comp) were moni-

tored and the mean values

through PCV and VCV were re-

corded according to the studied

group. Analysis of data showed

the following (table 10):

Intra-group analysis:Intra-group analysis:

Group I:Group I: Concerning peak, pla-

teau, mean airway pressures, (St.

comp) and (Dyn. comp) there was

a significant difference when com-

pared both PrePCV and PostVCV
values.

Group  II:Group II: Concerning peak,

plateau, mean airway pressures,

(St. comp) and (Dyn. comp) there

was a significant difference when

compared both PreVCV and

PostPCV values.

Intra-abdominal pressure (IAP)

(tables 11) and abdominal perfu-

sion pressure (APP) (tables

12)values were recorded as basal,

means of intra-operative values

through (PCV)  and (VCV) ventila-

tion according to the studied

group and 6 hours post-operative.

Analysis of data showed the fol-

lowing:

a) Inter-group analysis:

showed insignificant differences

regarding comparison between the

basal values.
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b) Intra-group analysis:

I. Group I:I. Group I:

• Concerning basal IAP; there

was a significant difference when

compared with both PostVCV and

6hours post-operative values and

insignificant difference when com-

pared with PrePCV values. There

was also a significant difference of

IAP values between both PrePCV
and PostVCV.

• Concerning APP; there was

insignificant  difference  when

compared basal, PrePCV and

PostVCV.

II. Group II:II. Group II:

• As regards basal IAP; there

was a significant difference when

compared with both PostPCV and

6hours post-operative values and

insignificant difference when com-

pared with PreVCV values. There

was also a significant difference of

IAP values between both PreVCV
and PostPCV.

As regards APP; there was in-

significant difference when com-

pared basal, PreVCV and PostPCV
values.
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Fig. 1:Fig. 1: Algorithm for intraperative mechanical ventilation.

Fig. 2:Fig. 2: Intravesical mesurement for IAP.
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DiscussionDiscussion
Abdominal contouring proce-

dures have been performed since

the end of the nineteenth century.

In 1910 Kelly first described the

technique for large wedge excision

of the abdominal panniculus. The

modern abdominoplasty tech-

nique, including a low transverse

incision with wide undermining in

addition to rectus muscle plica-

tion, developed during the 60s.

Over time, many variations in the

technique have been described.

They all have three fundamental

objectives in common: resection of

excess skin and fat, correction of

the musculo-aponeurotic flaccidity

(diasthesis recti) and improvement

of appearance(10).

The tension caused by these

mechanical changes, leads to in-

creased intra-abdominal pressure

(IAP), which may impair ventilato-

ry function. In addition, other fac-

tors secondary to the procedure

may alter respiratory function such

as administration of anesthetic drugs

and the anesthesia itself(11).

The number of obese patients

undergoing surgery, either bariat-

ric or non-bariatric (e.g abdomino-

plasty) is steadily increasing. These

patients have a priori healthy lungs.

However, the pathophysiological

changes induced by obesity make

these patients prone to periopera-

tive complications, such as hypox-

emia, hypercapnia and atelectasis.

Immediately after the induction of

general anesthesia, atelectasis de-

velops, leading to a reduction in

both ventilation-perfusion ratio

and pulmonary compliance. It has

been demonstrate that in anesthe-

tized patients, PaO2 inversely re-

lated to BMI(12).

The selection of the optimal

ventilation mode or the optimal

control variable of ventilation for

the obese patient is of interest to

most of the anesthesiologists. Ac-

cording to Campbell and col-

leagues, VCV and PCV are not dif-

ferent ventilatory modes, but are

different control variables within a

mode. During VCV, airway pres-

sure increases in response to re-

duced compliance, increased re-

sistance, or active exhalation and

may increase the risk of ventila-

tor-induced lung injury. During

PCV, the inspiratory flow and flow

waveform are determined by the

ventilator as it attempts to main-
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tain an inspiratory pressure pro-

file. The clinician should titrate

the inspiratory pressure to the

measured tidal volume(13).

This study was designed to

evaluate the effect of pressure ver-

sus volume controlled ventilation

on hemodynamics, gasometry, lung

mechanics and intra-abdominal

pressure in obese patients under-

going abdominoplasty. 

As regards hemodynamics (HR

and MBP), our results revealed

that no significant difference. This

result is in agreement with De

Baerdemaeker et al., (2008)(13)

who compared VCV and PCV dur-

ing laparoscopic gastric banding

in morbidly obese patients. The

same result was also reported by

Cadi et al., (2008)(9) who studied

the effect of VCV and PCV during

laparoscopic obesity surgery. 

The effects of VCV and PCV on

gasometry have been studied and

showed controversial results. In

our current study, as regards PH,

PaCO2, arterial-end tidal CO2 gra-

dient and HCO3, our results

showed insignificant differences

between the two modes and many

studies had similar conclusions to

ours  as  De Baerdemaeker et al.,

(2008)(13),  Esteban  et al., (2000)
(14)  and Tugrul et al., (1997)(15).

In contrast to our results, Cadi et

al., (2008)(9)  reported differences

PH, PaCO2 and arterial-end tidal

CO2 gradient with tendency of

PCV to be better.

As regards oxygenation param-

eters; SPO2 and PaO2; there were

significant differences when compared

basal values with intra-operative

values during both VCV and PCV.

This can be explained by the fact that

mechanical ventilation improves

oxygenation in obese patients(16).

Regarding the comparison between

VCV and PCV on oxygenation; our

results showed insignificant differ-

ences. These results were in

agreement with many studies. De

Baerdemaeker et al., (2008)(13) in

his previously mentioned study,

concluded that arterial oxygena-

tion remained unchanged. Karcz

et al., (2012)(17) concluded in his

systemic review "State-of-the-art

mechanical ventilation" that both

modes are likely equivalent in

supporting gas exchange. 

Similarly, another systemic re-



496496

Medhat Mikhail Messeha, et al....

view and meta-analysis published

by Aldenkortt et al., (2012)(12)

confirmed our results and it was

performed for randomized trials

testing ventilation strategies in

obese patients undergoing sur-

gery. This review included all the

studies that were published be-

tween 1978 and 2011, and came

from 10 different countries. He

concluded that intraoperative oxy-

genation was similar with PCV

and VCV. 

In contrast to our results, Cadi

et al., (2008)(9) reported that PCV

compared with VCV during anes-

thesia for laparoscopic bariatric

surgery improves gas exchange.

The same result was reported also

by Tugrul et al., (1997)(15) who

compared PCV and VCV during

one lung anesthesia. 

In our results; A-a O2 gradient

showed significant difference as it

was higher during VCV compared

with PCV. Cadi et al., (2008)(9)  re-

ported the same result and ex-

plained that by difference in the

flow pattern being constant flow in

VCV and decelerating in PCV

which leads to better gas distribu-

tion.

As regards lung mechanics,

peak, plateau, mean airway pres-

sures, static and dynamic lung

compliance, there was a signifi-

cant difference when compared

both PCV and VCV with tendency

to be much better during PCV.

These results are in agreement

with Davis et al., (1996)(18) who

compared PCV and VCV with dif-

ferent flow wave form. De Beer

and Gould, (2013)(19) published

review article about principles of

artificial ventilation and men-

tioned the same results. In con-

trast, De Baerdemaeker et al.,

(2008)(14), concluded in his study

that both VCV and PCV appear to

be equally suited in morbidly

obese patients. Also Karcz et al.,

(2012)(17) demonstrated that both

modes are likely equivalent in pul-

monary mechanics.

The possible explanation for

our results regarding lung me-

chanics is different inspiratory

flow wave form. PCV is character-

ized by decelerating pattern, while

VCV is characterized by constant

pattern. The ability of the deceler-

ating flow waveform to distend the

lung at the selected peak pressure

throughout the inspiratory time
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was described by Davis et al.,

(1996)(18). This may facilitate alve-

olar recruitment, enhance diffu-

sion, allow alveolar units with

slow time constants to fill while

preventing overdistension of nor-

mal alveoli and augment collateral

ventilation.

Body contouring surgery, spe-

cifically abdominoplasty, has be-

come increasingly popular; altera-

tion of intra-abdominal pressure

(IAP) during this procedure had

been investigated by many au-

thors.  Talisman et al., (2002)(10),

Neto et al., (2006)(22) and Huang

et al., (2007)(20) showed increased

IAP at the end of abdominoplasty.

On the other hand, Al-Basti et al.,

(2004)(21) measured the IAP in

obese multiparous patients sub-

mitted to abdominoplasty and re-

ported that there was no signifi-

cant increase in IAP.

 In our current study; we report-

ed significant increase in IAP after

placation of rectus muscle regard-

less the type of ventilatory mode.

This can be explained by the oper-

ative technique that has at least

two maneuvers that result in IAP

elevation: plication of the rectus

muscle and flap resection(22).

We believe that it is the first

study that compares PCV versus

VCV effect on IAP.  Facing the fact

that the chest and abdomen are

two spaces separated by the dia-

phragm and the events occur in

one space do affect the other (Mal-

brain, 2006) and although we re-

ported that PCV has better effect

than VCV on lung mechanics; in

our study, we found insignificant

difference between PCV and VCV

on IAP. This could be hypothe-

sized by the dynamics of the ab-

dominal wall that allow great vol-

ume changes without a

proportional rise in IAP values

(Neto et al., 2006).

ReferencesReferences
1.  Bhargava  D.  (2008):  1. Bhargava D. (2008): Abdo-

minoplasty today .Indian J Plast

Surg. October; 41(Suppl): 20-26.

2.  Candiotti  K.,  Sharma  S.2. Candiotti K., Sharma S.

and  Shankar  R.  (2009):  and Shankar R. (2009): Obesity,

obstructive sleep apnea and diabetes

mellitus: anesthetic implications.

Br J Anaesth; 249: 123-130.

3.  Valladolid  J.M.A.,  Ortiz  S.,3. Valladolid J.M.A., Ortiz S.,

Orozcoand  C.F.,  et  al.  (2004):Orozcoand C.F., et al. (2004):



498498

Medhat Mikhail Messeha, et al....

Variation of intra-abdominal pres-

sure caused by abdominoplasty in

healthy women. Rev Gastroenterol

Mex July; 69(3): 156-161.

4.  Malbrain  M.L.  (2006):  4. Malbrain M.L. (2006): In-

tra-abdominal pressure: It is now

time to accept and promulgate. In-

tensive Care Med; 32:1722-1732.

5.  Shen  G.X.,  Gu  B.,  Xie  F.,5. Shen G.X., Gu B., Xie F.,

et  al.  (2007):et al. (2007): Three case reports

of abdominal compartment syn-

drome after full abdominoplasty.

Zhonghua Zheng Xing Wai Ke Za

Zhi. May 1; 23(3): 226-228.

6.  Bailey  J.  and Shapiro J.M.6. Bailey J. and Shapiro J.M.

(2000):(2000): Abdominal compartment

syndrome. Crit Care.; 4(1): 23–29.

7.  Adams  J.P.  and  Murphy7. Adams J.P. and Murphy

P.G. (2000):P.G. (2000): Obesity in anesthesia

and intensive care. Br J Anaesth;

85: 91-108.

8.  Prella  M.,  Feihl  F.  and Do-8. Prella M., Feihl F. and Do-

menighetti  G.  (2002):  menighetti G. (2002): Effects of

short-term pressure controlled

ventilation on gas exchange, air-

way pressures and gas distribu-

tion in patients with acute lung

injury/ARDS: comparison with

volume-controlled ventilation.

Chest; 122: 1382-1388.

9. Cadi P., Guenoun T., Jour-9. Cadi P., Guenoun T., Jour-

nois  D.,  et  al.  (2008):  nois D., et al. (2008): Pressure-

controlled ventilation improves ox-

ygenation during laparoscopic

obesity surgery compared with

volume- controlled ventilation. Br

J Anaesth; 100 (5): 709-716.

10.  Talisman  R.,  Kaplan  B.,10. Talisman R., Kaplan B.,

Haik J.,  et  al.  (2002):  Haik J., et al. (2002): Measuring

alterations in intra-abdominal

pressure during abdominoplasty

as a predictive value for possible

postoperative complications. Aesth

Plast. Surg; 26:189-192.

11.  Rodrigues  M.A.,  Nahas11. Rodrigues M.A., Nahas

F.X.,  Gomes  H.C.,  et  al.  (2013):F.X., Gomes H.C., et al. (2013):

Ventilatory function and intra-

abdominal pressure in patients

who underwent abdominoplasty

with plication of the external

oblique aponeurosis. Aesth Plast

Surg; 37: 993-999.

12.  Aldenkortt  M.,  Lysakow-12. Aldenkortt M., Lysakow-

ski C., Elia N., et al. (2012): ski C., Elia N., et al. (2012): Ven-

tilation strategies in obese pa-

tients undergoing surgery: A

quantitative systematic review and

meta-analysis. Br J Anaesth; 109

(4): 493-502.



499

Benha M. J.

Vol. 30  No 3  Sept. 2013

13.  De  Baerdemaeker  L.E.C.,13. De Baerdemaeker L.E.C.,

Van  der  Herten  C.,  GillardinVan der Herten C., Gillardin

J.M., et al. (2008): J.M., et al. (2008): Comparison of

volume-controlled and pressure-

controlled ventilation during la-

paroscopic gastric banding in

morbidly obese patients. OBES

SURG; 18: 680-685.

14. Esteban A.,  Alía I.,  Gordo14. Esteban A., Alía I., Gordo

F.,  et  al.  (2000):  F., et al. (2000): Prospective ran-

domized trial comparing pressure-

controlled ventilation and volume-

controlled ventilation in ARDS.

Chest; 117; 1690-1696. 

15.  Tugrul  M.,  Camci  E.,  Ka-15. Tugrul M., Camci E., Ka-

radeniz  H.,  et  al.  (1997):radeniz H., et al. (1997): Com-

parison of volume-controlled and

pressure-controlled ventilation

during one lung anaesthesia. Br J

Anaesth; 79: 306-310.

16.  Huschak  G.,  Busch  T.16. Huschak G., Busch T.

and Kaisers U.X. (2013):and Kaisers U.X. (2013): Obesity

in anesthesia and intensive care.

Best Practice & Research Clinical

Endocrinology & Metabolism; 27:

247-260.

17. Karcz M., Vitkus A., Peter17. Karcz M., Vitkus A., Peter

J.,  et  al.  (2012):J., et al. (2012):  State-of-the-art

mechanical ventilation. Journal of

Cardiothoracic and Vascular An-

esthesia.; 26(3): 486-506.

18. Davis, Kenneth Jr., Bran-18. Davis, Kenneth Jr., Bran-

son, et al.  (1996):  son, et al. (1996): Comparison of

volume control and pressure con-

trol ventilation: Is flow waveform

the difference?. The Journal of

Trauma: Injury, Infection and

Critical Care; 41(5): 808-814

19.  De  Beer  J.M.  and  Gould19. De Beer J.M. and Gould

T.  (2013):T. (2013): Principles of artificial

ventilation. Anesthesia and inten-

sive care medicine; 14(3): 83-93.

20.  Huang  G.J.,  Bajaj  A.K.,20. Huang G.J., Bajaj A.K.,

Gupta  S.,  et  al.  (2007):  Gupta S., et al. (2007): Increase

intra-abdominal pressure in abdo-

minoplasty: delineation of risk fac-

tors. Plast Reconstr Surg; 119:

1319-1325.

21.  Al-Basti  J.B.,  El-Khatib21. Al-Basti J.B., El-Khatib

H.A.,  Taha  A.,  et  al.  (2004):  H.A., Taha A., et al. (2004): In-

tra-abdominal pressure after full

abdominoplasty in obese multipa-

rous patients. Plast  Reconstr

Surg; 113: 2145.

22.  Neto  L.G.,  Araujo  L.R.,22. Neto L.G., Araujo L.R.,

Rudy  M.R.,  et  al.  (2006):  Rudy M.R., et al. (2006): Intra-

abdominal pressure in abdomino-

plasty patients. Aesthetic Plast

Surg; 30: 655-658.



500500

Medhat Mikhail Messeha, et al....

Published byPublished by

Benha Faculty of MedicineBenha Faculty of Medicine

EFFECT OF PRESSURE VERSUSEFFECT OF PRESSURE VERSUS
VOLUME CONTROLLEDVOLUME CONTROLLED

VENTILATION ON RESPIRATORYVENTILATION ON RESPIRATORY
MECHANICS, HEMODYNAMICS ANDMECHANICS, HEMODYNAMICS AND

INTRA-ABDOMINAL PRESSUREINTRA-ABDOMINAL PRESSURE
DURING ABDOMINOPLASTYDURING ABDOMINOPLASTY

Medhat Mikhail Messeha MD, Tarek Abdel Aziz IbrahimMedhat Mikhail Messeha MD, Tarek Abdel Aziz Ibrahim
Ph.D, Walaa Safaa Eldin Elkharboutly MD,Ph.D, Walaa Safaa Eldin Elkharboutly MD,

Ashraf Mohamed Wahba Wafa MDAshraf Mohamed Wahba Wafa MD
and Saleh Ibrahim Elawady MDand Saleh Ibrahim Elawady MD

BENHA
MEDICAL
JOURNAL

REPRINT

Volume 30  Number 3
Sept. 2013



501

Benha M. J.

Vol. 30  No 3  Sept. 2013

COMPARISON OF THE EFFECTS OFCOMPARISON OF THE EFFECTS OF
LORNOXICAM TO PARACETAMOL WHENLORNOXICAM TO PARACETAMOL WHEN

ADDED TO LIDOCAINE FOR INTRAVENOUSADDED TO LIDOCAINE FOR INTRAVENOUS
REGIONAL ANESTHESIA IN PATIENTSREGIONAL ANESTHESIA IN PATIENTS

UNDERGOING HAND ANDUNDERGOING HAND AND
FOREARM SURGERYFOREARM SURGERY

Nasr Mahmoud Abdallah Sief El-Nasr MD,Nasr Mahmoud Abdallah Sief El-Nasr MD,
Mohamed Mohamed Abd Elhaq MDMohamed Mohamed Abd Elhaq MD

and Ahmed Ragab Abd Elhakeim MDand Ahmed Ragab Abd Elhakeim MD
Department of Anesthesia, Cairo University

AbstractAbstract
Background:Background: Lornoxicam is a new NSAID of the Oxicam class with

analgesic anti-inflammatory and antipyretic properties. Lornoxicam is
available in oral and parental form and is recommended for short term
use in the postoperative period as it has a short term plasma elimina-
tion half-life of 3-5h.Paracetamol (acetaminophen) is an analgesic which
relieves pain and reduces fever. Several studies have demonstrated pe-
ripheral antinoceptive properties of paracetamol in different pain mod-
els. The study was planned to evaluate the effect of intravenous para-
cetamol and lornoxicam when added to lidocaine in intravenous
regional anesthesia for elective hand surgery regarding sensory and mo-
tor block, tourniquet pain and postoperative analgesia.

Subjects and Methods: Subjects and Methods: This prospective double-blinded randomized
study was conducted in patients undergoing hand or forearm surgery
who were randomly assigned into 3 groups. The syringes in all groups
contained 3 mg/kg of lidocaine. In control group (C) patients received
0.5% Lidocaine diluted with 0.9% normal saline to a total volume of 40
ml (n=20) in Lornoxicam group (group L) received 0.5% lidocaine diluted
with normal saline plus Lornoxicam 8 mg to a total volume of 40 ml (n =
20) and Paracetamol group (group P) received 0.5% Lidocaine diluted
with 250 mg of paracetamol (Perfalgan 10 mg/ml/Bristol-Myers-Squibb)
diluted with saline to a total volume of 40 mL.

Results:Results: The primary outcome of our study the addition of Lornoxi-
cam 8 mg or acetaminophen 250 mg to lidocaine for IVRA decreased
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IntroductionIntroduction
Intravenous regional anesthe-

sia (IVRA) was first used by August

Bier in 1908(1). This technique is

easy to administer, reliable and

cost-effective for short surgical

procedures of the extremities per-

formed on an ambulatory basis(2).

Delayed onset of action, poor

muscle relaxation and Lack of

postoperative analgesia are the

major limitations of this tech-

nique(3). Various additives have

been combined with local anes-

thetics (LAs) to improve the quali-

ty of block, including opioids,

clonidine, neostigmine and muscle

relaxants. Also various non-

steroidal anti-inflammatory drugs

(NSAIDs) have been demonstrated

to enhance analgesia such as ke-

torlac(4) tenoxicam(5) and aspirin
(6) when added to local anesthet-

ics in IRVA.

Lornoxicam is a new NSAID of

the Oxicam class with analgesic

anti-inflammatory and antipyretic

properties. Lornoxicam is availa-

ble in oral and parental form and

is recommended for short term

use in the postoperative period as

it has a short term plasma elimi-

nation half-life of 3-5h(6,7) Lornox-

icam is also as effective as mor-

phine but better tolerated when

administered intravenously by pa-

tient-controlled analgesia for de-

creasing postoperative pain after

discectomy(8). Infiltration of the

wound with combination of lor-

noxicam and local anesthetic im-

proves the postoperative pain and

decreases the need for opioids

suggesting a local effect(9).

Paracetamol (acetaminophen) is

an analgesic which relieves pain

and reduces fever. Several studies

have demonstrated peripheral an-

tinoceptive(10,11) properties of

paracetamol in different pain mod-

els perflgan (10 mg/ml, Bristol-

Myers-Squibb, Anagni, Italy) is a

solution of acetaminophen admin-

istered intravenously in order to

relieve pain or reduce fever follow-

ing surgery and was introduced

into clinical practice in 2002.

tourniquet pain, improved the speed of onset of sensory and motor
block, prolonged the sensory and motor recovery times, decreased both
intraoprative and postoperative analgesic requirements and improved
the quality of anesthesia without causing any side effects.

Keywords:Keywords: Lornoxicam, Paracetamol, Regional anesthesia, Lidocaine.
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We planned this study to evalu-

ate the effect of intravenous para-

cetamol and lornoxicam when

added to lidocaine in intravenous

regional anesthesia for elective

hand surgery regarding sensory

and motor block, tourniquet pain

and postoperative analgesia.

Subjects and MethodsSubjects and Methods
This study was conducted at

Kasr El-Aini hospital, Cairo Uni-

versity after approval of local Ethi-

cal committee & obtaining informed

consent from all patients. Sixty

adult patients of ASA physical

status I and II, aged 20-60 years,

who were scheduled for surgery of

the hand or the forearm, were in-

cluded in this study. Patients with

Raynaud’s disease, history of drug

allergy, Sickle cell anemia, Liver

diseases and kidney diseases were

excluded from the study. 

This prospective double-blinded

randomized study was conducted

in patients undergoing hand or

forearm surgery who were ran-

domly assigned into 3 groups. The

syringes in all groups contained 3

mg/kg of lidocaine (2% Lidocaine,

Rotexmedica, Trittan, Germany).

In control group (C) patients re-

ceived 0.5% Lidocaine diluted with

0.9% normal saline to a total vol-

ume of 40 ml (n=20) in Lornoxi-

cam group (group L) received 0.5%

lidocaine diluted with normal sa-

line plus Lornoxicam 8 mg (AUG

Pharma under license of Nycomed,

Austria) to a total volume of 40 ml

(n = 20) and Paracetamol group

(group P) received 0.5% Lidocaine

diluted with 250 mg of paraceta-

mol (Perfalgan 10 mg/ml/Bristol-

Myers-Squibb) diluted with saline

to a total volume of 40 mL.

Forty-five minutes before the

surgical procedures, patients were

premedicated with IM 0.07 mg/Kg

of midazolam. After the patient

had been taken to the operating

room, mean arterial blood pres-

sure (MAP), peripheral oxygen sat-

uration (SPO2) and heart rate (HR)

were monitored. Two cannulas

were placed, one 22-gauge intra-

venous (IV) cannula in the dorsum

of the hand of the surgical extrem-

ity and a second 20-gauge IV can-

nula in the non-operative arm for

crystalloid infusion.

The operative arm was elevated

for 2 min then exsanguinated with

an esmarch bandage. A pneumat-

ic double tourniquet was placed a

round upper arm, and the proxi-
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mal cuff was inflated to 250 mmHg.

Circulatory isolation of the arm was

verified by inspection, absence of

radial pulse, and loss of pulse ox-

imetry tracing in the epsilateral

index finger. After the bandage

was removed, 40 ml of the respec-

tive solutions were injected over

20 seconds by an anesthesiologist.

The Sensory block was assessed

by pinprick performed with a 22-

gauge needle every 30 seconds un-

til the dermatomal sensory block

of medial and antebrachial cuta-

neous, ulnar, median and radial

nerves achieved. Motor function was

assessed by asking the patients to

flex and extend his/her wrist and

fingers and complete motor block

was noted when no voluntary

movement was possible. Sensory

block onset time was noted as the

time elapsed from drug injection

to complete sensory block

achieved in all dermatomes. Motor

block onset time was the time

elapsed from injection of study

drug to complete motor block.

After complete sensory and mo-

tor blocks were achieved, the distal

tourniquet was inflated to 250 mmHg,

and the proximal tourniquet was re-

leases and the surgery was started.

MAP, HR and SPO2 level were

recorded before application of

tourniquet and after the applica-

tion of tourniquet every five min-

ute and were measured after re-

lease of the tourniquet, and

postoperatively at 30 min, 1hr,

2hr, 3hr, 4hr, 6hr and 24 hours.

Pain due to the tourniquet was

assessed with visual analogue scale

(VAS) scores (0= no pain and 10=

worst pain imaginable). Levels of

sedation were assesses with the

Ramsey sedation scale as follows:

1) patient is anxious and agitated

or restless or both, 2) patients is

cooperative, oriented and tranquil,

3) patient responds to command only,

4) patient exhibits brisk response

to light glabellar tap or loud audi-

tory stimulus (5) patient exhibits a

sluggish response to light glabellar

tap or loud auditory stimulus, and

6) patients exhibits no response. 

Both VAS and sedation levels

were recorded before and after the

application of tourniquet and dur-

ing the operation (10,15,20,

30,40,50 and 60 min). When pain

due to tourniquet was >3 on the

VAS, patients were given fentanyl

in 10 µg increments up to 1µg/kg

(Fentaryl-hmllin 50 mcg/ml, lan-
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gesfeid, Germany) and total ad-

ministered dose requirement time

were noted. Oxygen was adminis-

tered with face mask if SPO2 was

lower than 91%. At the end of the

operation patients were asked to

qualify the operative conditions

such as tourniquet pain or inci-

sional pain and the quality of the

anesthesia was graded by the an-

esthesiologist who was blinded to

the study drug as follows: (4) ex-

cellent = no complaint from the

patient; (3) good = minor com-

plaint with no need for supple-

mental analgesics; (2) moderate =

complaint that required a supple-

mental analgesic ……; (1) poor =

unsuccessful, patient was given

general anesthesia.

At the end of the operation the

surgeons, who was blinded to the

patient group, were asked to qual-

ity and score the operative condi-

tions such as excessive bleeding

and disturbing movement of the

arm as follows; 4 = excellent; 3 =

good; 2 = acceptable and 1 = poor.

The tourniquet was not deflated

before 30 min and was not inflat-

ed more than 1.5 hours. At the

end of the operation, the tourni-

quet deflation was performed by

cyclic deflation technique (the

tourniquet was deflated three

times in a cyclic manner with 10

seconds period of deflation). Sen-

sory recovery time was noted (time

elapsed after tourniquet deflation

up to recovery of pain in all inner-

vated areas determined by pin-

prick test). Motor block recovery

time was noted (the time elapsed

after tourniquet deflation up to

movement of fingers).

Also, first analgesic require-

ment time was noted (the time

elapsed after tourniquet release to

the first patient request of analge-

sic). In post-anesthetic care unit,

patients received tramadol 50 mg

when VAS >3 with maximum dose

of 600 mg/day and total amount

of tramadol administered to each

group were recorded.

During the first 2 hours in the

post-anesthetic care unit and later

in the surgical ward, patients were

questioned for circumoral numb-

ness and tingling, nausea and

vomiting, skin rash, tinnitus, gas-

tric discomfort and other side ef-

fects were noted if encountered

and MAP, HR and VAS scores

were assed every 2 hours postop-

eratively during the first 24 hours.
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Statistical Methods:Statistical Methods:

Data was analyzed using IBM

SPSS Advanced Statistics version

20.0 (SPSS Inc., Chicago, IL). Chi-

square test (Fisher’s exact test)

was used to examine the relation

between qualitative variables. For

quantitative data, comparison be-

tween 3 groups was done using

ANOVA or Kruskal-Wallis test.

Comparison of repeated measures

was done using ANOVA for repeat-

ed measures. A p-value <0.05 was

considered significant.

ResultsResults
The study included 3 groups,

Groups C (control), L (Lornoxicam

group) and P (paracetamol group).

Table 1 shows baseline and opera-

tive characteristics of the three

studied groups. The three groups

were comparable in age, sex and

body weight. There was no signifi-

cant difference in the operative

and tourniquet time between the

three groups.

Table 2 shows a comparison

between the three groups regard-

ing characteristics of anesthesia

and analgesia. The three groups

were significantly different from

each other regarding onset time of

sensory and motor block. Control

group had the longest onset time

of sensory and motor block. Also,

recovery time of sensory and mo-

tor block were significantly shorter

in control group compared to the

lornoxicam and paracetamol

groups. However, recovery time

was comparable between the latter

two groups. Time to fentanyl re-

quest was significantly shorter

and fentanyl dose was significant-

ly larger in control group com-

pared to the other two groups, al-

though both time to fentanyl

request and dose were comparable

between lornoxicam and paraceta-

mol groups. Similarly, a signifi-

cantly higher number of control

group patients needed fentanyl

(p=0.007) or tramadol (p<0.001)

for analgesia. Tramadol consump-

tion was significantly higher in

control group compared to lornox-

icam and paracetamol groups, the

latter two groups showed compar-

able tramadol consumption.

VAS score was comparable in

the three groups at the beginning

of surgery. Starting from 10 min-

utes up to 50 minutes intraopera-

tively, VAS score of lornoxicam

and paracetamol groups was sig-

nificantly lower than control group,

with no significant difference be-
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tween lornoxicam and paraceta-

mol groups (figure 1). VAS score

was significantly lower in lornoxi-

cam and paracetamol groups com-

pared to control group throughout

the postoperative period up to 24

hours. There was no significant

difference between lornoxicam and

paracetamol groups (figure 2). 

There were no side effects no-

ticed during the study related to

systemic absorption of local anes-

thesia such as circumoral numbness

and tingling, convulsion,  respira-

tory depression and hemodynamic

instability  and also there were no

side effects noticed  related to

tourniquet such as nerve palsy.
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Fig. 1: Fig. 1: Intraoperative VAS score in the three studied groups.

Fig. 1: Fig. 1: Postoperative VAS score in the three studied groups.
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DiscussionDiscussion
The primary outcome of our

study the addition of Lornoxicam

8 mg or acetaminophen 250 mg to

lidocaine for IVRA decreased tour-

niquet pain, improved the speed of

onset of sensory and motor block,

prolonged the sensory and motor

recovery times, decreased both in-

traoprative and postoperative an-

algesic requirements and im-

proved the quality of anesthesia

without causing any side effects. 

The addition of Lornoxicam

shortened the sensory block onset

time more than did addition of ac-

etaminophen. Various NSAIDs

such as lornoxicam(12,13), ace-

taminophen and ketorlac(4,15)

have been used to improve the

quality of analgesia in IVRA. It’s

known that increasing pH of local

anesthetics improves the nerve

penetration and onset of blockade
(2). Alkalization with bicarbonate

has been found to be an effective

adjunct for IVRA(16).

It was found pH of lidocaine-

normal saline solution was 6.7,

pH of lidocaine- normal saline-

lornoxicam mixture was 7.6 and

that of lidocaine-normal saline-

acetaminophen mixture was 5.88.

So, alkalization of LA with lornoxi-

cam enhanced the sensory and

motor block onset times by in-

creasing the percentage of the free

base. This might explain the rapid

onset time of sensory block in

group (L) compared with group (P)

and group (C).

NSAIDs are largely used togeth-

er with local anesthetics in IVRA

to improve the quality of anesthe-

sia. A systematic review by Choyce

and Perg(2) suggested that

NSAIDs offer a good adjuncts to

IVRA. The major analgesic effect of

NSAIDs is attributed to isoenzyme

CoX-2 inhibition(17). Reuben and

Dupart(18) have found in another

study that NSAIDs decrease the

afferent nociceptive signals and

synthesis of inflammatory media-

tors arising at the site of surgery.

Reuben and Duprat(18) had

found that patients had less pain

with decreased analgesic require-

ments in first postoperative hour

when ketlorac was added to LA in

their study. This was attributed to

residual ketorlac in the operative

arm and to lesser extent redistri-

bution of ketoralc to systemic cir-

culation after deflation of the tour-

niquet(15). These findings are
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related to our study as there was

prolonged postoperative analgesia

and decreased analgesic require-

ments with adding paracetamol or

lornoxicam to local anesthestics in

IVRA.

Paracetamol is generally con-

sidered as a week inhibitor of

prostaglandins synthesis. Several

studies have demonstrated several

mechanisms for anti-nociceptive

effect of paracetamol, including N-

methyl-D-aspartate(19), and the

effect on cannabinoid receptors
(11,20).

A recent study done by Can

bay et al(21) have demonstrated

that paracetamol has peripheral

anti-nociceptive effect. They have

found also that pre-treatment with

50mg of IV paracetamol decreased

propofol-induced injection pain. In

another study acetaminophen

may reduce pain through interfer-

ence with delivery of peripheral B-

endorphins(22).

Buritova and Besson(23) have

demonstrated that Lornoxicam

shows anti-nociceptive effect at a

peripheral site and this action

may be medicated via No-CGMP

pathway and the opening of K+

channels.

It has been found that ischemia

and oxidation stress may lead to

tourniquet pain(24) Coderre and

Colleagues(25) have demonstrated

that antioxidant therapy my de-

crease ischemic tourniquet pain

due to oxidative damage. Lornoxi-

cam exhibits antioxidant effects in

rats(26), so when lornoxicam was

added to LA in IVRA might attenu-

ate the tourniquet pain by antioxi-

dant mechanism. 

A Limitation of this study de-

sign was attributed to the fixed

dose of intravenous acetamino-

phen 250 mg. the effective dose

has yet to be determined. As when

doses over 250 mg of paracetamol

were mixed, the total volume of

IVRA was too large and the control

of the content of LA would be very

difficult.

In conclusion, this study indi-

cated (has found) that addition of

lornoxicam to lidocaine in IVRA

significantly shortened the onset

of sensory block than did addition

of acetaminophen. The addition of

lornoxicam or acetaminophen to

LA or IVRA have decreased the

motor block onset time and pro-
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longed both sensory and motor

block recovery times. Both lornox-

icam and acetaminophen have

prolonged tourniquet pain onset

time and improved postoperative

analgesia. 
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AbstractAbstract
Background: Background: Apheresis platelet (PLT) units are not routinely agitated

during transit. Aim of the study was to evaluate effects of resting (6 h of
interruption of agitation) vs continue agitation of platelet concentrate
(PC) stored for 48 h in the blood bank. Materials and Methods: Materials and Methods: aphere-
sis PLT units were collected with Trima cell separator (n=20, terumo
BCT), continuously agitated, starting routinely within 1 hour of collec-
tion, extending for 42 h at room temperature (20-24 ˚C). An identical
apheresis PLT unit was stored with continuous agitation (designated as
the control group, CA6h), and the other was held without continuous
agitation for 6 h (WCA6h); by stopping the agitator. We studied some in
vitro platelet quality variables as PLT count, PLT unit volume; swirling,
PH,  lactate  dehydrogenase  (LDH)  concentration,  CD62P  and CD42b.
Results:  Results: were compared with those of PC continuously agitated. Re-
sults: The mean platelet yield of individual apheresis-PC unit for (CA6h)
and (wCA6h) were 3.25±0.20x 1011, 3.25±0.19x 1011 respectively with
no statistically different (P=0.92). LDH, and CD62P did not differ signifi-
cantly (P=0.54), (P=0.07), between CA6h (51.11±6.68), (17.33±3.46) and
WCA6h (52.39±6.42), (19.54±4.12) respectively. WCA6h showed highly
significant lower CD42b expression (149.11±38.99) vs CA6h
(223.41±42.88) (P=0.001) Likewise, the mean pH values were signifi-
cantly different: WCA6h (6.88±0.15) and CA6h (6.99±0.12) (P=0.025).
Conclusions:Conclusions: PC stored under agitation for 42 h at 22-24 ˚C and rested
for 6 h had preserved PLT count and platelet yield, LDH and CD62p as
PC kept under continuous agitation for the whole 48 h storage period.

Keywords:Keywords: apharesis platelet, resting, interrupted agitation, platelet
concentrate.
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IntroductionIntroduction
Platelet Concentrate (PC) from

single donor is prepared by plate-

let apheresis, processed over

about 1 hour yielded one thera-

peutic dose of platelets, called PC
(1). PCs are collected using differ-

ent synthetic materials, centrifu-

gation/leucocyte-removal process-

es, and stored in different types of

bags. Upon exposure to artificial

surfaces and high centrifugation

forces, blood cells can undergo

various levels of cellular activa-

tion/fragmentation and release re-

actions which may not only influ-

ence the extent of the platelet

storage lesion but may also con-

tribute to poor clinical effective-

ness of the PC and transfusion re-

actions(2). 

 

Apheresis platelets (PLTs) differ

in many ways from whole

blood–derived PLT concentrates:

they are a) collected with a differ-

ent anticoagulant and/or preser-

vative, b) stored in different con-

tainers, c) may contain different

PLT subpopulations, and d) can

be stored for up to 7 days(3).

It is assumed that continuous,

gentle agitation of the PC main-

tains the pH levels at or above 6.2

throughout the period that the

platelets are stored at room tem-

perature (22-24˚C) in special, gas-

permeable plastic bags to ensure

their in vitro quality and in vivo ef-

fectiveness. This procedure facili-

tates the transfer of oxygen to the

PLTs and the removal of carbon

dioxide from the storage bag(4).

The most noted effect from inter-

ruption of agitation for lengthy pe-

riods (24 hr) is an increase in the

rate of pH decline during storage.

This reflects an increase in pro-

duction of lactic acid due to en-

hanced glycolysis and reduced ox-

idative metabolism(3).

As continuous agitation is not

practical, because substantive pe-

riods of discontinued agitation oc-

cur between remote collection and

manufacturing sites and during

shipping to hospitals, there has

been interest in better defining the

effects of interrupted agitation(3).

This creates problems. Is an inter-

ruption of agitation for 1 minute,

1 hour, 1 day, or even 2 or 3 days

consistently harmful? Should brief

periods of interruption of agitation

be cause for discarding the PCs.

AABB standards permit up to 24
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hours of interrupted agitation(5).

PCs are stored for up to 5 days

under agitation conditions at

room temperature until transfu-

sion, where complex structural and

functional changes of platelets oc-

cur, summarized as platelet stor-

age lesion (PSL) Preparation mode

and storage conditions play an im-

portant role in the development of

PSLs(1). Increased release of plate-

let α-granules and cytosolic pro-

teins, increased procoagulant ac-

tivity, and altered glycoprotein

(GP) expression, all of which are

characteristic of platelet activa-

tion(6). Both activation state and

the reactivity of the platelets can

be determined using flow cytome-

try. Activation markers of interest

that can be studied in such a way

include P-selectin (CD62P), as well

as GPIb expression (CD42)(7).  

There are various receptors on

the glycoprotein (GP) layer of the

platelet, include the selectins

(such as GMP 140, or P-selectin),

the integrins (such as GP I, GP II,

GP III, GP IV, GP V), and other re-

ceptors, which assist in platelet

adhesion, aggregation and coagu-

lation. Glycoprotein GP Ib is im-

portant in the attachment of plate-

lets to von Willebrand factor (vWF)

and the vascular subendothelium.

Von Willebrand Factor binds to

GP Ib in the presence of ristocetin
(8). CD62 (P-selectin, GMP-140,

PADGEM) is (CD62p), a constitu-

ent of α-granules in resting plate-

lets, can be detected on the acti-

vated platelet surface after α-

granule secretion(9). 

Aim of The StudyAim of The Study
Determining the influence of

resting (6 h of interruption of agi-

tation) vs. continuing agitation of

apheresis PC, and comparing

some properties of apheresis PLT

units that were stored with contin-

uous agitation (CA6h) as a control

and units stored with 6 h of rest-

ing “without continuous agitation”

(WCA6h) as a test units after 42 h

of storage from the time they were

collected for whole 48 h storage

time under Blood Bank-

compatible conditions. 

Materials and MethodsMaterials and Methods
PLT  collection  and  prepara-PLT collection and prepara-

tion  of  matched,  identical  com-tion of matched, identical com-

ponents:ponents:

Twenty PCs were prepared in

the Zagazig University Blood
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Transfusion Center.  Platelet col-

lection and storage from healthy

male donors (age 20-40 years)

meeting the directive for platelet

cytapheresis (platelet count >200

103/µl; body weight >50 kg) and

who gave written and informed

consent. PCs were prepared ac-

cording to the manufacturer's in-

structions by the Trima Accel

(Software Version 5.1, terumo

BCT) cell separator, using the

blood anticoagulant (acid citrate

dextrose (ACD)) ratio 11:1. PLTs

suspended in 100% plasma with a

plasma target volume of 200- 300

ml and a platelet target yield of

3x1011 to 3.5x1011 The target lev-

el of PLTs was 6.0 to 7x1011 per

unit. Two identical components in

PLT containers (Trima) were pre-

pared. These machines perform

leukoreduction during the dona-

tion process via a leukoreduction

system chamber (LRS chamber)
(10)."Preparations with total PLT

contents of less than 6.0x1011

were not utilized in this study''.

Day of collection:Day of collection:

For the primary series of exper-

iments, the collection was divided

equally by weight between the two

integrally attached containers

within 30 to 40 minutes of the

apheresis procedure. 

Storage with or without CA:Storage with or without CA:

PLT component of each

matched pair was placed on a flat-

bed agitator (Helmer, 65-70 cy-

cles/min) at 20 to 24°C within 30

minutes of the completion of col-

lection and maintained under agi-

tation for 42 h. The 20 PCs were

then divided into two groups of

twenty PC each. The first group

PC units, designated as the con-

trol units, continued under con-

tinuous agitation for the subse-

quent 6 h (CA6h), while the

second group, designated as the

test units was removed from the

agitator and placed for 6 hours

stored stationary (resting) under

the same environmental condi-

tions in the incubator without agi-

tation (WCA6h). After a total of 48

h of storage the CA6h and WCA6h

PCs were taken out of the incuba-

tor and tested immediately. 

In vitro PLT testing:In vitro PLT testing:

Before obtaining all samples,

the components were thoroughly

mixed manually for a few seconds.

Samples aseptically taken from

both components (CA and WCA).
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The qualitative and quantitative

tests performed were platelet

count, volume, and swirling score,

pH, LDH concentration and plate-

let activity tests (CD62p% and

CD42b expression).

Platelet  count,  PLT  volume,Platelet count, PLT volume,

PLT yield:PLT yield:

PLT counts were obtained us-

ing hematology analyzer Sysmex

KX-21N cell counter (sysmex cor-

poration, Kobe, Japan) with EDTA

taken samples. The PLT volume

(ml) was calculated by subtracting

empty bag weight from component

weights of full bag ''weighing the

contents of the storage bag, in

grams, on a scale and the result,

in grams, was divided by 1.03

(1.03 g/ml is the density of the

storage medium composed of

100% plasma)(11). To compare the

retention of PLT concentrations in

matched apheresis PLT units, PLT

content “Yield” throughout storage

was calculated by multiplying the

PLT count by the PLT volume

measured(12). 

PLT yield (x1011) = Count (103/

ul) x 103 ul/ml X Volume (ml) ac-

cording to instruction of the man-

ufacture. 

Swirling score:Swirling score:

“Swirling” is a visual effect

caused by defraction when plate-

lets are manually re-suspended

and held up to a strong light. The

presence of swirling indicates the

suspension contains high-quality,

discoid platelets(13). 

Qualitative measure of discoid

PLTs morphology scored as:

Score 0:Score 0: Homogeny turbid and

is not changed with pressure.

Score  1:  Score 1: Homogeny swirling

only in some part of the bag and is

not clear.

Score  2:Score 2: Clear homogenic

swirling in all part of the bag.

Score  3:Score 3: Very clear homogeny

swirling in all part of the bag.(12)

pH:pH:

Viability-related variables(14).

The pH was determined of the PCs

at room temperature (20-24°C)

with an Accumet basic (AB15) pH

meter (Fisher Scientific,USA).

Lactate  dehydrogenase  re-Lactate dehydrogenase re-

lease (LDH):lease (LDH):

Enzyme marker of cell viability
(15,16), a marker for disintegration

of platelets(9). LDH release was

measured by COBAS INTEGRA
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400 plus (Germany) of all PCs

units after 48 h of storage (includ-

ing the continuous agitation or 6

h of resting). 

Platelet activity tests:Platelet activity tests:

Monoclonal antibody labeling:Monoclonal antibody labeling:

PC samples were stained for 20

min at room temperature in the

dark by incubating with 10 µl of

fluorochrome-labelled monoclonal

antibodies per 1x106 platelets. flu-

orescein isothiocyanate (FITC)-

conjugated CD42b (GPIbα) anti-

bodies (clone HIP1), phycoerythrin

(PE)-conjugated CD62p (P-selectin/

GMP-140/platelet activation de-

pendent granule-external mem-

brane protein; (Clone AK-4), from

(BD Pharmingen™San Jose, Cali-

fornia, USA) were used. After incu-

bation with fluorochrome-

conjugated antibodies, the sam-

ples were washed twice by adding

2·0 ml filtered PBS-

ethylenediaminetetraacetic acid

(PBS-EDTA) with 0·1% Na-azid,

and were centrifuged at 1200RPM

for 10 min at 18 °C.

Flowcytometry analysis:Flowcytometry analysis:

Flowcytometric analyses were

performed using a flowcytometer

equipped with its accompanying

software (FACSCalibur and Cell

Quest, respectively, Becton Dick-

inson, USA).  The flowcytometer

settings were optimized for the ac-

quisition of platelets by logarith-

mic signal amplification in all four

detectors (forward and side scatter

channels and fluorescence chan-

nels FL1 and FL2), and at least

10,000 PLT events were collected.

For analysis, a gate was set

around intact platelet population

as defined by forward and side

scatter characteristics. The per-

centage of positive platelets of to-

tal platelet expressing activation

markers (CD62p) and surface

membrane glycoproteins (CD42b)

above that of background (nega-

tive control) as well as the mean

flourescence intensity (MFI) was

recorded. Daily controls of optics

and fluorescence intensity was

performed using standardized

beads (CaliBrite; BD Bioscience,

San Jose, CA, USA).

Statistical Analysis:Statistical Analysis:

Analysis done using SPSS ver-

sion 17 (SPSS Inc., Chicago, IL,

USA), data were expressed as

means and SDs for WCA and CA

components. Statistical compari-

sons were assessed with the two-
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tailed paired t test. A significant p

value was taken to be less than

0.05. Percentage differences were

determined between control and

test results relative to the mean

control value, multiplied by 100

percent(3). The cutoff value for a

new diagnostic test (used for de-

termining cut off value for LDH

measurements, CD62P % CD24b

expression) “calculated by using

statistical technique” Mean ± 2SD”

of test values, an interval obtained

of a test value coming outside this

interval will be less than 5%(17). 

ResultsResults
The data are summarized and

given as means ± standard devia-

tions of the values determined for

the CA6h and WCA6h PC. Shown

in Table 1.

PLT count, PLT yield per unit:PLT count, PLT yield per unit:

The platelet counts in the CA6h

and WCA6 PC were in the normal

range and statistically not differ-

ent (P<0.0.9). Platelet yield of indi-

vidual apheresis-PC unit was cal-

culated and analyzed, (mean ± SD)

for control (CA6h) and test (wCA6h)

were 3.25±0.20x 1011, 3.25±0.19x

1011 per unit respectively, statisti-

cally not different (P<0.092), so,

resting at the end of storage did

not affect the platelet count, or

platelet yield in the PC units

stored for a maximum of 48 h. 

Swirling score:Swirling score:

Swirling with score 3 was ob-

served in 25%, and 15% of CA6h,

WCA6h PC units, respectively,

while score 2 swirling was noticed

in 75% and 85% of CA6h, WCA6h

PC units respectively, with statis-

tically no significant difference

(P=0.071). No unit had scored 1

swirling. Thus 6 h of resting

seemed not affect the swirling

properties of the PC.

PH:PH:

The pH of all studied apheresis-

PC did not drop below 6.8 in the

control PC or below 6.7 in PC that

were rested for 6 h throughout the

48 h of storage, with statistically

significant difference (P=0.025).  

Lactate  dehydrogenase  re-Lactate dehydrogenase re-

lease:lease:

LDH release in the two groups

of PC (CA6h and WCA6h) was not

significantly different (P=0.54),

with reference range calculated

statistically (Mean ± 2SD) (37.8-

64.5) U/bag.
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Platelet activity tests:Platelet activity tests:

The mean value of P-selectin

expression (CD62p) was not signif-

icantly different in the WCA6h PC

than in the CA6h PC (P=0.07).

CD42b expression for WCA6h and

CA6h showed a highly significant

decrease in the rested units

(P<0.001). Reference range calcu-

lated statistically for (CD62p)

(10.4-24.3%) and for CD42b ex-

pression (137.7-309.2) (Table 1).

Mean percentage difference in

mean levels of some PLTs parame-

ters subjected to a 6hour inter-

ruption of agitation compared to

continuously agitated units with

paired t test were presented in

(Table 2), which showed a highly

significant mean percentage differ-

ence inCD42b expression, signifi-

cant with LDH release, non signifi-

cant with CD62p %. 

For each variable studied, per-

centage difference were deter-

mined between control and test

results of mean PLT variables val-

ues relative to the mean control

value, multiplied by 100 percent

to  quantitate  differences  be-

tween variables, shown in (Figure

1).
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DiscussionDiscussion
Agitation permits the mainte-

nance of pH at or above 6.2 dur-

ing storage, as key to maintain in

vivo viability(3). Although CA is

well documented as the optimal

means for maintaining PLT prop-

erties during storage, there is the

need to routinely ship PLTs to

hospitals from collection and/or

manufacturing sites without in-

strument-based agitation(14).

There are no standards for rest or

hold periods for PLTs prepared by

apheresis(18). There are limited

data describing the maintenance

of in vitro properties of apheresis

PLTs after an interruption of agita-

Data presented in table 1 were utilized to calculate percentage difference.
Fig. 1:ig. 1: Percentage difference of mean levels of PLTs parameters subjected to a 6hour in-

terruption of agitation relative to the mean control value, multiplied by 100 per-
cent.
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tion during actual shipment of

PLTs(3). The primary goal to as-

sess the influence of interrupting

CA, which is the accepted stan-

dard for maximally maintaining

PLT properties during storage(11).

In this work we studied to what

extent 6 h of resting after 42 h of

storage from the time they were

collected, affect platelet quantity

(count , platelet content ”yield” per

bag), quality (swirling, pH), viabili-

ty (LDH release) and activity

(CD62P%, CD42b expression).

In the current study regarding

PLT count/units, ninety five per-

cent (1/20) units of apheresis-PC

met the desired quality control cri-

teria according to AABB standards

required for Apheresis platelets

>3x1011 in ≥90% of units(12). PLT

yield per unit in the CA6h and

WCA6 PC were in the normal range.

So, Platelet count, PLT yield were

maintained in both PC (CA6h,

WCA6) units stored for 48 h. 

Swirling was present within

score 2, 3 in all units studied

CA6h and WCA6h PC. No unit

had scored 1 swirling. Thus 6 h of

resting seemed not affect the

swirling properties of the PC.

Which was similar with finding of

Naghadeh H et al(4) who observed

no differences in the swirling score

between CA6h and WCA6h PC

prepared from platelet-rich plas-

ma. Results corresponded also

with the findings of Singh R et al
(12), Bertolini F et al(19), and also

with Hunter S et al(20) that

showed that the maintenance of

grade 2 to 3 swirling essentially

guarantees the quality of PC.

According to AABB standards

required for Apheresis PLTs pH at

end of allowable storage >6 • 2 in

≥90% of units(13). We found that

pH of our all studied apheresis-PC

did not drop below 6.8 in the con-

trol PC or below 6.7 in PC that

were rested for 6 h throughout 48

h of storage. So, although our pH

value decreased but was main-

tained within acceptable range,

and mean pH percentage differ-

ence were decreased relative to

continuously agitated products by

1.6%. In previous study by Vassal-

lo R et al(5) with whole blood-

derived PLTs have demonstrated

that a contiguous 24-hour inter-

rupted agitation results in mainte-

nance of PC pH value of 6.5 or
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greater .Another study by Moroff

G et al(11) showed that Trima

apheresis PLT components that

were stored with (CA) and (WCA)

during two separate periods, im-

mediately after collection and be-

tween Day 2 and Day 3 of storage,

mean pH levels on Day 5of storage

were decreased in (WCA) units

with relative to (CA) products by

0.25. We could explain the differ-

ences between these results and

ours to the difference in prepara-

tion method of the platelets, the

period of stopping agitation and

time at which the study done dur-

ing the storage period.

LDH release measurements in

the two groups of our PC (CA6h

and WCA6h) indicating that stop-

ping agitation did not have major

effects on platelet viability, which

was agreed with finding of Nagha-

deh H et al(4) observed that 6 h of

resting did not have a deleterious

effect on pH, LDH release and ris-

tocetin-induced platelet aggrega-

tion (GPIb-related). 

So, the mean difference in lev-

els of variable parameters in our

study regarding the platelet quan-

tity, quality and viability appear to

be small possibly without major

effect on PLTs viability. 

Increased P-selectin (CD62P)

expression during storage has been

reported by several authors, where-

as GPIb (CD42b) has been shown

to decrease during storage(21). 

Triulzi D el al(22), by using the

appearance of P selectin (CD62)

on the surface of platelets as an

index of activation, have suggest-

ed that more than one third of the

platelets in the concentrate ex-

press CD62 within 4 h of storage.

Lozano M et al(23) also found that

20 to 30% of platelets in platelet

concentrates expressed CD62 and

reported that CD62 expression

correlated poorly with percent re-

covery after transfusion. 

The percent increase of platelet

activation between CA and WCA

units after 48h of storage for

CD62P% was 12.75% in our study

which was close to Moroff G et al
(11) who found differences in

CD62-positive PLTs being less

than 20% for CA and WCA units

after 5 days of storage (Utilized

two periods without agitation, im-

mediately after collection for 7 to 8
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hours and a subsequent period for

24 hours between Day 2 and Day

3 of storage). The percentage dif-

ference for CD42b expression was

found 33.26 for our study. A

study by Sandgren P et al(9) found

that storage of PCs reduce expres-

sion of GP1bα on the surface of

platelets; this reduction is as-

sumed to decrease the adhesive

capacity. On the other hand,

Wang C et al(7) reported that acti-

vated platelets exhibit down regu-

lation of GPIb (CD42; the throm-

bin binding site), also suggested

that a 65% reduction in this ex-

pression of GPIb, has no effect on

platelet adhesion during flow con-

ditions also, Tynngård N(21) re-

ported a decline in the surface ex-

pression of GPIb with platelet

storage up to ten days, together

with impaired ability of the plate-

lets to be become activated by

thrombin as storage time in-

creased. The membrane content of

GPIb with storage has been re-

ported as a 35% loss. 

So, in this study the baseline

platelet activity changes observed

was corresponding to the findings

of others, these small differences

appear to be only quantitative and

may reflect differences in PLT

product, heterogeneity of PC pre-

pared using the standard protocol,

manipulation during collection or

processing of the platelets and the

different periods of storage with-

out agitation. 

In conclusion, From a clinical

point of view, the differences be-

tween CA and WCA of PLTs units,

for various in vitro variables meas-

ured after 48h of storage were lim-

ited, although some differences

were significant, these minimally

influenced differences of in vitro

properties relative to those of

matched continuously agitated

products would appear not to re-

flect any major changes that

might influence in vivo viability.

Of course more research is needed

to understand how agitation can

best be modified prior to transfusion,

and how exactly this interruption

of continuous agitation for 6 h, af-

ter 42 h of continuous agitation,

affects PC quality, quantity and vi-

ability needs more investigation. 
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IntroductionIntroduction
Open heart surgery in cirrhotic

patients had relatively high risk of

morbidity and mortality when

compared to non cirrhotic patients

mainly Postoperative liver decom-

position, bleeding and high inci-

dence of postoperative wound in-

fection(1-5).

Child Pugh classification(6) (Ta-

ble 1) consists of certain clinical,

OUTCOME OF CORONARY ARTERY BYPASSOUTCOME OF CORONARY ARTERY BYPASS
IN PATIENTS WITH CHILD-PUGH CLASSIN PATIENTS WITH CHILD-PUGH CLASS

A LIVER CIRRHOSISA LIVER CIRRHOSIS

Mohamed Ahmed El-Awady MD and Moataz Rezk MDMohamed Ahmed El-Awady MD and Moataz Rezk MD
Lecturer, Cardiothoracic Surgery Department,

Banha Faculty of Medicine, Banha University, Egypt.

AbstractAbstract
Objectives:Objectives: Coronary artery bypass grafting in cirrhotic patients car-

ries high risk of morbidity and mortality. Most of these complications
are related to hepato-renal failure, bleeding and postoperative wound
infection rather than cardiac problems.

Methods:Methods: Prospective study to evaluate elective CABG early postop-
erative outcome of elective CABG in patients with Class A Child Pugh
liver cirrhosis.

Results:Results: From October 2007 to April 2011total 59 patients with
Class A liver failure underwent elective CABG.37male, 22female.
42hypertensives and 28diabetics. Mean1st 24hours chest tube drainage
was 853.80±56.10ml, minimal 130ml maximum 3500ml. 12 patients
(20.3%) were re-explored for bleeding. Mean ventilation time was
10.48±6.65 hours. Mean ICU stay was 59.52±13.91hours. Two patients
(3.38%) died one patient due to hepato-renal failure (re explored 3
times) while the 2nd patient died after delayed recovery due to cerebral
hemorrhage. 20 patients (33.89%) had wound infection, two need de-
bridement and rewiring. Mean hospital stay was 9.18±2.29days. Total
morbidity was 49%. Total mortality was 3.38%.

Conclusion:Conclusion: Elective CABG can be tolerated satisfactorily in class A
Child Pugh cirrhotic patients with high incidence of the postoperative
complications specially bleeding and wound infection.
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laboratory and radiological param-

eters to classify liver cirrhotic pa-

tients into A, B and C classes. Class

A has the best condition while

class C has the worst condition.

Model for End-Stage Liver Dis-

ease (MELD) score(7) are calculat-

ed in cirrhotic patients to help in

prediction of the excepted morbid-

ity and mortality. MELD score

ranging from 6 to 40, patients

with score of 6 are the best ill pa-

tients while patients of 40 are the

sickest one. 

The expected morbidity and

mortality is much higher in pa-

tients with advanced Child Pugh

Classification and high MELD score

but there is no accurate predica-

tor of outcome of open heart sur-

gery in liver cirrhosis patients.

Some studies used Child Pugh

Classification others used Model

for End-Stage Liver Disease (MELD)

score to evaluate the outcome of

CABG in liver cirrhosis patients

but most of these studies of had

limited number of patients(4,5). 

The number of cirrhotic patients

undergoing CABG is increasing in

Egypt as it has one of the highest

percentages of hepatitis C patients

in the world ranging from 10% to

13% of the population(8), most of

these patients are class A Child

Pugh classification so we had this

prospective study to evaluate the

outcome of CABG in A class Child

Pugh patients. All preoperative,

operative and postoperative details

are collected and analyzed. 

Patients and MethodsPatients and Methods
From April 2008 to April 2011

a prospective study to evaluate the

outcome of elective CABG in class

A cirrhotic patients. All patients

had full clinical evaluation and

full laboratory evaluation includ-

ing complete blood picture, com-

plete liver function and complete

renal functions test. Enzyme-

linked immunosorbent assay (ELI-

SA) test was used in diagnose hep-

atitis markers. Abdominal ultra

sound is done for all patients to

evaluate the liver condition and

diagnosis portal Hyperion. No liver

biopsy was taken. Child Pugh

classification and MELD score are

calculated for all patients. 

Inclusion criteria:Inclusion criteria:

1- Elective CABG.

2- Class A Child Pugh.
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3-Good left ventricular function

with ejection fraction above 35%. 

Exclusion criteria are:Exclusion criteria are:

1- Class B and C Child Pugh

classification.

2- Emergency or urgent CABG.

3- Redo CABG.

4- Open heart surgeries rather

than CABG like valve surgery or

combined surgery like CABG+

valve surgery.

5- Patients with poor left ven-

tricular function with ejection

fraction below 35%.

6- Renal failure patients on reg-

ular dialysis. 

All preoperative, operative and

postoperative data including 3

months follow up after discharge

home are collected and analyzed.

All patients continue on same

drugs they usually use until the

morning of the surgery except

anti-platelets, which are stopped

for 7 days before surgery. 

After the patients are anesthe-

tizes, midline sternotomy is done.

Pedicled left internal mammary ar-

tery (LIMA) is harvested in all pa-

tients. 

All operations were performed

utilizing conventional cardiopul-

monary bypass (CPB) giving cold

antigrade crystalloid cardioplegic

solution repeated every 30 min-

utes. CPB was conducted using a

membrane oxygenator and mild

hypothermia (35C).

Packed red blood cells were ad-

ministered when haematocrit was

less than 25%. Fresh frozen plas-

ma and platelets were adminis-

tered when platelet count was less

than 40000/ml or as a part of

control postoperative bleeding.

Postoperative complications were

classified as follow:

- Pulmonary: pneumonia, venti-

lator dependence greater than 48

hours, excessive pleural effusion

requiring an additional drainage.

- Infectious (superficial and

deep sternal wound infection).

- Bleeding complications (re-

exploration because of excessive

mediastinal bleeding or cardiac

tamponade requiring drainage).

- Renal complications (increase

in serum creatinine greater than

1.5mg/dl, oliguria (<0.5 ml/kg/

min) for more than 6 hours post-

operatively or any other indication
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for dialysis). 

- Other postoperative complica-

tions related to liver diseases,

such as encephalopathy, hyperbil-

irubinemia and gastrointestinal

bleeding as a result of varices

were also recorded.

Mortality is defined as death dur-

ing a hospitalization for surgery, re-

gardless of length of stay, or within

30 days from hospital discharge.

Values of continuous variables

were expressed as mean and stan-

dard deviation performed with

computerized statistical packages

(SPSS 18.0 software, SPSS, Chica-

go, IL, USA).

ResultsResults
Total 59 patients were eligible

for the study. Main cause of liver

cirrhosis was hepatitis C (42 pa-

tients) and Hepatitis B (17patients)

with no Alcoholic cirrhosis.47

male and 12 female .28 patients

were diabetics while 42 were hy-

pertensives. Mean MELD score

was15.2±3.38 (minimal 8, maxi-

mum 23). Table 2 summarizes the

preoperative patient’s profile.

Mean number of grafts was

2.72±0.57. Mean cardiopulmonary

bypass time was 62.27±6.40 min-

utes (minimum45, maximum78).

Mean Cross-clamp time it was

41.53±5.85 (minimum 28 maxi-

mum 55min). No patients need in-

tra aortic balloon pump. Table 3

summarizes the operative data.

The postoperative mean chest

tube drainage was 853.80±56.10ml;

minimal 130ml maximum 3500

ml. Mean packed RBCS transfu-

sion was 2.18±1.68 units. Mean

fresh frozen plasma (FFP) Transfu-

sion was 3.64±2.48 units. Mean

platelets transfusion was 3.99±1.30

units. No postoperative myocardial

infarction diagnosed by ECG and

repeated cardiac enzyme. 12 pa-

tients were re-explored for bleed-

ing (20.3%), 8 of them had cardiac

tamponade. Mean ventilation time

was 10.48±6.6. Mean ICU stay was

59.52±13.91 hours. 20 patients

(33.89%) had wound infection, 15

of them had leg wound infection, 2

patients with mediastinitis needed

debridement and rewiring. one pa-

tient had left sided clotted hae-

mothorax diagnosed by CT chest

drained though left mini thoracot-

omy. 21 patients (35.59%) had left

pleural effusion, all treated medi-
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cally except 6 patents needed re-

peated pleural taping. Four pa-

tients readmitted due to medias-

tinitis, 2 of them had rewiring.

Mean Hospital stay was 9.18±2.29

days. Total morbidity was 49%.

Total mortality was 3.38%. (2 pa-

tients),1st was re-explored 3 times

for bleeding and died due to hepa-

to-renal failure, 2nd patient had

delayed recovery with right sided

hemiplegia .CT brain showed cere-

bral hemorrhage. Table 4 sum-

merizes the postoperative outcome.
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Discussion Discussion 
Open heart surgery in cirrhotic

patients  carries  high  risk  of

postoperative morbidity and mor-

tality(1-5). There is Limited experi-

ence in open heart surgery in

class A cirrhotic patients and

most of these studies are of limit-

ed number(3,10-12), emergency

cases are included(13) or wide va-

riety of surgical procedure are in-

cluded(6). The total morbidity of

open heart surgery in class A cir-

rhotic patients ranging from 39%

to 60% (13-17). Most of these com-

plications are not related to cardi-

ac complications and mostly relat-

ed to hepato-renal failure,

bleeding and high incidence of

postoperative infection(1-5,8,9).

There is no accurate predicator of

outcome  of  CABG  surgery  in
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those patients as some studies

used Child Pugh classification

while  others  used  MELD  score

as prognostic values for open

heart surgery in cirrhotic patients
(18,19).

Bleeding is major clinical prob-

lem of CABG in patients with liver

disease as there are major altera-

tions in the haemostatic pathways

in most patients with liver disease

including altered platelet and en-

dothelial function, altered clotting

factors and conditions such as

hyperfibrinolysis, dysfibrinogenemia

and renal failure which may be

superimposed on these underlying

abnormalities(20). Also Cardiopul-

monary Bypass machine aggra-

vates the coagulopathy inducing

platelet dysfunction, fibrinolysis,

and hypocalcemia(21). 

The postoperative high inci-

dence of delayed wound healing

and high infection rate is expected

in this group of patients due to

hypoalbumenia and relatively high

incidence of blood products trans-

fusion(20).

In our study the total morbidly

percent was 49% most of these

complications are related mainly

to bleeding, infection, liver de-

compensation and renal impair-

ment rather than low cardiac out-

put. In our study elective CABG in

class A cirrhosis while other stud-

ies with relatively high morbidity

emergency cases are included and

other cardiac operations rather

than CABG(3,12-15). 

The mortality of open heart

surgery in liver cirrhotic class A

patients differs from study to oth-

er ranging from 5.2%(2) to 15%
(13). Mostly related to sepsis and

hepato-renal failure. In our study

as emergency cases and other pro-

cedure rather than elective CABG

are exclude, the postoperative

mortality in was 3.38% mainly

due to hepto-renal failure and ce-

rebral hemorrhage. Table (4) sum-

marizes the postoperative outcome

and laboratory results.

ConclusionConclusion
Elective Coronary artery bypass

surgery in patients with class A

Child Pugh cirrhosis can be toler-

ated satisfactorily with higher inci-

dence of the postoperative compli-

cations specially bleeding and

infection problems.  
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Abstract
Background:Background: Adequate nutritional management is a mainstay in

treatment of predialysis renal failure. The current protocols have many
drawbacks. GA proved effective for those patients in previous studies.

Aim of work: The present study aimed to investigate the effect of GA
on biochemical and clinical parameters in predialysis patients and their
need to dialysis.

Materials  and  Methods:  Materials and Methods: The study comprised two groups: Group I
(Treatment group): included 22 patients and received Arabic gum in ad-
dition to the conventional therapeutic intervention. Group II (Control
group): included 19 patients who received conventional therapeutic in-
tervention. In the treatment group, patients received a daily dose of 100
gm of Arabic gum dissolved in water or natural juice equally divided
into morning and evening dose of 50 gm. All patients were subjected to
careful history taking, thorough clinical examination and laboratory in-
vestigations including renal function, serum electrolytes and blood pic-
ture.  All participants were followed monthly for 4 months.

Results:Results: In the study follow up, treatment with gum Arabic resulted
in progressive significant improvement in renal function (creatinine
clearance, serum creatinine and serum urea). There were also signifi-
cant decline in serum Ca, P, Na and K levels in the treatment group. In
addition, treatment group had better blood pressure control and none of
patients needed dialysis in the study period in comparison with 7 pa-
tients in the control group. Uremic fetor disappeared in 18 patients of
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Introduction
Diet potentially plays a major

role in the progression and com-

plications of predialysis CKD.

Moderate protein consumption

along with a diet low in sodium

might slow kidney disease pro-

gression. Increasing vegetable pro-

tein intake might decrease serum

phosphorus, uremic toxins, and

kidney damage.(1)

A properly implemented dietary

treatment for patients with chron-

ic renal failure (CRF) can correct

several metabolic and endocrine

disturbances and delay initiation

of dialysis, but concerns exist

about the risk of malnutrition and

protein depletion.(2) Also, the

practical implementation of pro-

tein restriction through dietary in-

tervention has been hindered on

multiple levels, including patient

nonadherence and and lack of

health care resources.(3) Further-

more, larger scale studies demon-

strated lack of effectiveness of pro-

tein restriction strategy.(4)

Consequently, more kidney

protective strategies are needed to

reduce the burden of complete

kidney failure from chronic kidney

disease (CKD).(4)

Gum arabic (GA) is a branched-

chain, complex polysaccharide, ei-

ther neutral or slightly acidic.

Pharmacologically, GA has been

claimed to act as an anti-oxidant,

and to protect against experimen-

tal hepatic-, renal- and cardiac

toxicities in rats. It has also been

claimed to alleviate the adverse ef-

fects of chronic renal failure in

humans.(5) However, clinical data

on its efficacy in human studies

are scarce. 

Aim of Study
The present study aim to inves-

the treatment group while no improvement occurred in the control
group.

Conclusions:  Conclusions: Nutritional supplementation with Gum Arabic in pre-
dialysis CRF patients results in general improvement of laboratory and
clinical parameters with subsequent delay in disease progression and
need of dialysis.

Keywords:Keywords: Chronic renal failure, gum Arabic, renal nutrition.
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tigate the efficacy of gum Arabic in

predialysis chronic renal failure

patients.

Materials and Methods
The present study is an inter-

ventional longitudinal case control

study. It was conducted at Man-

soura Nephrology Center, Man-

soura, Egypt after obtaining the

required permissions. Informed

consent was obtained from all par-

ticipants. 

Patients were selected to partic-

ipate in the study had chronic re-

nal failure in the predialysis stag-

es with no known allergy or

contraindication to Arabic gum or

any of its ingredients.

The study comprised two

groups: Group I (Treatment

group): included 22 patients and

received Arabic gum in addition to

the conventional therapeutic inter-

vention. Group II (Control group):

included 19 patients who received

conventional therapeutic interven-

tion.

In the treatment group, pa-

tients received a daily dose of 50

gm of Arabic gum dissolved in wa-

ter or natural juice equally divided

into morning and evening dose of

25 gm. The used sample was sub-

jected toxicological, biochemical

and microbiological assessment in

the National Nutrition Institute

Laboratories and food science and

Technology department, faculty of

Agriculture, Tanta university.

Both groups received low protein

diet. 

All patients were subjected to

careful history taking, thorough

clinical examination with particu-

lar notion to uremic fetor which

was diagnosed if the patient had a

urine-odor breath. Laboratory in-

vestigations included creatinine

clearance, blood urea, serum crea-

tinine, serum phosphorous, cal-

cium, potassium and sodium,

fasting blood sugar, blood bicarbo-

nate, hemoglobin, hematocrit val-

ue and platelets count.  All partici-

pants were followed monthly for 4

months.

Data obtained from the present

study were computed using SPSS

versions 17 under the platform of

Microsoft Windows XP, Profession-

al Edition. Continuous data were

expressed in the form of mean ±
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SD while categorical data were ex-

pressed in the form of count and

percent. Comparison of continu-

ous data were performed utilizing

student t test, while categorical

data were done using Chi-square

test. P value less than 0.05 was

considered statistically significant.

Results
Baseline characteristics of the

studied patients are shown in ta-

ble-1. No significant differences

were detected between groups re-

garding the laboratory data, caus-

es of renal failure, presence of hy-

pertension or gender distribution.

In the study follow up, treat-

ment with gum Arabic resulted in

progressive significant (P<0.002)

increases of creatinine clearance

in comparison with the control

group (Table-2; Fig.1). Also serum

creatinine decreased significantly

in the treatment group than in

control group (Table-3; Fig. 2).

Mean blood urea level decreased

significantly (P<0.001) at the end

of four months than in the control

group (Table-4; Fig.3). 

Concerning electrolyte excre-

tion, serum sodium decreased sig-

nificantly (P<0.001) in treatment

group than in the control group

(Table-5; Fig.4). Also, serum po-

tassium decreased significantly

(P<0.001) in the treatment group

than in control group (Table-5;

Fig.4). In addition, Mean serum

Calcium decreased significantly

(P<0.001) in the study group than

in control group (Table-6; Fig.5).

Further, mean serum phosphorus

decreased significantly (P<0.001)

in the study group than in control

group (Table-7; Fig.6). 

It was also found that mean

fasting blood sugar decreased sig-

nificantly (P<0.001) in the study

group than in control group (Ta-

ble-8; Fig.7). Both hemoglobin and

hematocrit increased significantly

(P<0.001) in the study group than

in control group (Tables 9 & 10;

Fig. 8 & 9).  Mean platelet count

increased significantly in the third

(P=0.023) and the fourth month

(P=0.045) in the study group than

in control group (Table-11; Fig.

10). However, no significant differ-

ences existed between serum bi-

carbonate levels in the studied

groups. 

Throughout the study period,
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there was a progressive improve-

ment of blood pressure in the

treatment group in comparison

(Fig. 11).  Seven patients in the

control group started hemodialy-

sis, yet only one patient started di-

alysis in the treatment group be-

cause of symptomatic uremia.

Laboratory data at the end of

the 4 months follow up period are

shown in table-12. All data (except

bicarbonate) showed significant

change.



546

Radwa Mohamed Abd El-Shakour, et al....

Table-2, Fig.1: Table-2, Fig.1: Mean Cr. clearance among four months.

Table-3; Fig.2: Table-3; Fig.2: Serum creatinine in the studied groups.

Table-4; Fig.3: Table-4; Fig.3: Urea in the studied groups.
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Table-5; Fig.4: Table-5; Fig.4: Serum sodium in the studied groups.

Table-6; Fig.5: Table-6; Fig.5: Serum potassium in the studied groups.

Table-7; Fig.6: Table-7; Fig.6: Serum calcium in the studied groups.
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Table-8; Fig.7: Table-8; Fig.7: Serum Phosphorus in the studied groups.

Table-9; Fig.8: Table-9; Fig.8: Fasting blood sugar in the studied groups.

Table-10; Fig.9: Table-10; Fig.9: Hb in the studied groups.
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Table-11; Fig.10: Table-11; Fig.10: Hematocrit value in the studied groups.

Table-12; Fig.11: Table-12; Fig.11: Platelets count in the studied groups.

Fig. 11: Fig. 11: Blood pressure in the studied groups.



550

Radwa Mohamed Abd El-Shakour, et al....

Discussion
Dietary management is an es-

sential element in the manage-

ment of predialysis CRF and it can

protect against disease progress

and need of dialysis.(6) 

This study was designed to in-

vestigate the effect of gum arabic

treatment on the metabolic profile

of chronic renal failure patients

and also as a complementary con-

servative measure aimed at im-

proving the quality of life. 

Two groups of patients in differ-

ent stages of chronic renal failure

were selected. None of the patients

was on dialysis. Both groups re-

ceived low protein diet. The study

group received 50 gm/day gum ar-

abic divided into morning and eve-

ning dose of 25 gm. They were fol-

lowed up monthly for four months.

Both blood urea and creatinine

significantly decreased, urea from

171 to 71 (P<0.001) and creatinine

from 6.04 to 3.7 (P<0.001). Creati-

nine clearance also significantly

increased from 9.95 to 22.14 ml/

min (P<0.002). This finding can be

explained by the reports that gum

arabic increased fecal nitrogen ex-

cretion and decreased both urea

production and urea nitrogen re-

cycling.(7)

A study in animal models of ex-

perimental CRF showed that con-

sumption of diets containing fer-

mentable carbohydrates resulted

in a greater fecal nitrogen excre-

tion, coupled with a reduction in

serum urea concentration.(8)

In Bliss et al.(9) reported that
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patients with CRF on a low-

protein diet (LPD) with 50 g gum

arabic per day had a greater fecal

nitrogen excretion and lower ser-

um urea than did patients on only

LPD.

Also, in the present study, ser-

um sodium and serum potassium

decreased significantly (P<0.001)

than in the control group which is

consistent with the finding of Ali

et al.(5)

Mean serum calcium decreased

significantly (P<0.001) in the

study group than in control group

in spite of calcium content of gum

arabic which may be insufficient

to treat hypocalcemia in chronic

renal failure. GA has a high cat-

ion-binding capacity, particularly

for calcium (Ca2+). Degradation of

GA in the cecum releases the se-

questered bile acids and the acidic

pH generated during the fermenta-

tion process renders them insolu-

ble. The bound calcium is also re-

leased and forms insoluble

complexes with bile acids, there-

by promoting their excretion.(10)

In addition, mean serum phos-

phorus decreased significantly

(P<0.001) in the study group than

in control group. The mean fasting

blood sugar decreased significant-

ly (P<0.001) in the study group

than in control group (figure 8).

Mixtures of different types of gum

(not including GA) have been

shown to inhibit glucose move-

ment in vitro, and lower postpran-

dial blood glucose and plasma in-

sulin in human subjects when

incorporated in a drink containing

50 g glucose.(11,12)

Infusion of meals containing

starch showed that a decrease in

the digestion rate of starch in the

upper small intestine accounted

for part of the effect of viscosity on

glycemic response, whereas the

main effect of gum was apparently

to slow gastric emptying.(13)

Both hemoglobin and hematoc-

rit increased significantly (P<0.001)

in the study group than in control

group. This may be explained by

the increased gastrointestinal ex-

cretion of toxic nitrogenous com-

pounds retained in chronic renal

failure that suppress erythropoie-

sis by the bone marrow. Blood

pressure control improved mark-

edly by the end of four months as
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shown also by decreasing antihy-

pertensive medications. Patients

in the study group reported im-

proved well-being. Neither became

acidotic or uremic, and neither re-

quired dialysis during the study

period. They also reported disap-

pearance of uremic fetor and bet-

ter sleep.

In spite of these encouraging

results, an important limitation of

the present study is the short fol-

low up period. In relation to the

chronic and long-standing nature

of the disease, a longer follow up

period is warranted in future

studies.

Conclusions
Nutritional supplementation

with Gum Arabic in predialysis

CRF patients results in general

improvement of laboratory and

clinical parameters with subse-

quent delay in disease progression

and need of dialysis.
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AbstractAbstract
Purpose:Purpose: Gastric cancer (GC) is an extremely common disease world-

wide. The p16 INK4a protein, is a tumor suppressor protein that inhibits
CDK4 and CDK6, which phosphorylate the RB protein. S100A4 is
known to be involved in cancer cell motility by virtue of its ability to ac-
tivate non-muscle myosin. The present study aims at investigating role
of p16 INK4a, and S100A4 in progression of gastric carcinoma by analyz-
ing p16 INK4a and S100A4 protein expression in gastric carcinomas and
correlating their expression with clinicopathological findings. 

Patients  and  Methods:Patients and Methods: Forty cases including 30 non-consecutive
retrospective selected gastric carcinomas (4 GI, 16 GII, 10 GIII), and 10
cases of normal gastric tissue at resection margins of peptic ulcers,
were taken as control. Cases were collected in the period 2009-2012,
selected from files of pathology department, Faculty of Medicine- Benha
University and Egyptian National Cancer Institute (NCI). Follow up of
the selected cases was recorded for 18 months. Correlations between
S100A4 and p16 INK4a immunoreactivity and clinicopathological charac-
teristics were evaluated. 

Results:Results: showed significant inverse correlation between p16 INK4a ex-
pression and grade of carcinoma (P<0.05) as well as high significant
correlation with type of gastric carcinoma (P<0.01). S100A4 was posi-
tively correlated with tumor grade, lymph node metastasis, distant me-
tastasis and tumor-node-metastasis (TNM) staging (P<0.05). S100A4 ex-
pression was also significantly correlated with poor patient survival. The
worst survival was correlated to cases with low p16INK4a/high S100A4
expression (P<0.01).

Conclusion:  Conclusion: The immunohistochemical expression of both p16INK4a
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IntroductionIntroduction
Gastric cancer is the fourth

most common cancer in the world

with relative frequency of 7.8% of

all cancers. It is the second lead-

ing cause of cancer-related mor-

tality worldwide, accounting for

11.3% of cancer deaths (de Martel

C et al., 2012). In Egypt, cancer

stomach is in the eleventh rank

constituting 2.1% of all cancers

with male to female ratio 1.55 and

median age of 53 year (El-

Bolkainy et al., 2013). However,

the worldwide incidence of gastric

cancer has declined rapidly over

the recent few decades. Part of the

decline may be due to the recogni-

tion of certain risk factors such as

H. pylori and other dietary and en-

vironmental risks (Hannah, et al;

2012).

The current staging classifica-

tions of gastric carcinomas do not

produce accurate predictions of

patient outcomes. Molecular bio-

markers may account for this di-

versity and several prognostic fac-

tors have been identified (Fareed,

et al; 2009). However, none of

these methods have been proven

to be robust enough to be incorpo-

rated into routine practice.

A critical point in the cell cycle

is the G1/S transition checkpoint

which is frequently altered in tu-

mors. This is controlled by cyclins

and cyclin-dependent kinases

(CDK), which complex to induce

the progression of cells into the S-

phase by phosphorylating retino-

blastoma protein. INK4 compris-

ing p16INK4a, p15INK4B,

p18INK4C, and p19INK4D are fami-

ly of CDK inhibitors and binds

specifically to CDK4 and CDK6,

thereby preventing kinase activi-

ties (Hanan, et al; 2009). 

P16, a 156-amino acid protein,

is encoded by the INK4A

(CDKN2A, MTS1) gene located on

chromosome 9p21. It exerts its

function by competing with cyclin

and S100A4 in gastric carcinoma is associated significantly with tumor
grade. Expression of S100A4 is significantly associated with lymph node
and distant metastases, and poor prognosis. Estimation of both mark-
ers can be used in planning the therapy and patient’s follow up.

Key  words:  Key words: p16INK4a, S100A4, tumor suppressor gene (TSG), gas-
tric carcinoma (GC), immunohistochemistry (IHC).
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D in binding to CDK4 preventing

the activation of this kinase and

inhibiting its productive interac-

tion. Thus, p16 protein can specif-

ically associate with CDK4 and

disrupt the formation of active ki-

nase complexes preventing transi-

tion of cells from G1 to S phase

(Osanai, et al; 2011). Therefore,

inactivation of p16INK4a leads to

activation of cyclin/CDK complex-

es, resulting in cell cycle progres-

sion. Alterations of p16INK4a gene

are known to occur in many pri-

mary tumors (Hannah, et al;

2012).

S100A4 protein is the well-

studied member of S100 family. It

is localized in the nucleus, cyto-

plasm, and extracellular space

and possesses a wide range of bio-

logical functions. It appears to

take part in the homeostasis of

growth with apparent involvement

in growth factor signal transduc-

tion and apoptotic cell death

(House et al., 2011). Overexpres-

sion of the S100 calcium-binding

protein A4(S100A4) is involved in

epithelial-to-mesenchymal transi-

tion, oncogenic  transformation,

angiogenesis, cytoskeletal integrity

and cancer  metastasis. (Cabezo´n

et al., 2007 & Stein, et al, 2011

and Zhao, et al, 2013). S100A4 is

also named as metastasis-

associated Mts1 and fibroblast-

specific protein 1 (FSP1) because

of its close association with cancer

metastasis and constitutive ex-

pression in fibroblasts (Malashke-

vich et al., 2008). Therefore,

S100A4 protein expression is as-

sociated with patient outcome in a

number of tumor types (House et

al., 2011). The present study aims

at investigating role of p16 INK4a,

and S100A4 in progression of gas-

tric carcinoma by analyzing p16

INK4a and S100A4 protein expres-

sion in gastric carcinomas and

correlating their expression with

clinicopathological findings.

Materials and MethodsMaterials and Methods
Clinical investigations and tis-

sue samples: The present study

was based on 40 cases including

ten cases of normal gastric tissue

at resection margins of peptic ul-

cer (non-neoplastic lesion) were

taken as control and 30 non-

consecutive retrospective selected

gastric carcinomas. Carcinoma

cases included 18 cases of adeno-

carcinoma, 6 cases of mucinous

carcinoma and 6 cases of signet



558558

Ghada A. Abd El-Fattah, et al....

ring carcinoma. Cases were col-

lected in the period 2009-2012.

They were selected from files of

pathology department, Faculty of

Medicine- Benha University and

Egyptian National Cancer Insti-

tute (NCI). Cases were selected ac-

cording the availability of clinical

and follow-up data for at least 18

months. Only patients with pri-

mary gastric cancer who had not

undergone previous irradiation or

chemotherapeutic treatment were

included in the study.

Staging was carried out accord-

ing to the TNM Classification Sys-

tem (Rosai, 2011).

Formalin-fixed, paraffin-embedded

gastric tissues were used. Three

sections of 4 micron thickness

were obtained from each case.

One section was H & E stained for

diagnosis and grading. Two expe-

rienced pathologists blindly and

independently confirmed the his-

tological diagnosis of each gastric

lesion and agreed on the grading.

Other sections were mounted on

positively- charged slides, immu-

nohistochemically stained with

antibodies against S100A4 and

p16 INK4a using the Ultra Vision

Detection System (Anti-polyvalent,

HRP/DAB, ready-to-use, Lab Vi-

sion corporation). 

Immunohistochemical staining:

tissue sections mounted on posi-

tively- charged slides, were heated

at 60°C for 30 minutes then depa-

raffinized and rehydrated through

a series of xylene and alcohol be-

fore staining. After antigen retriev-

al with microwave treatment in

10mM citrate buffer (Neo-Markers,

Cat. # AP-9003), pH 6.0, endoge-

nous peroxidase was blocked with

3% hydrogen peroxide for 20 min-

utes. Sections were washed 3

times with cold 0.01 M phosphate

buffered saline (PBS). After block-

ing with 10% normal rabbit ser-

um, sections were incubated with

polyclonal antibody against

p16INK4a (clone 16P07 Neomark-

ers; dilution 1:100) and pre-

diluted ready to use S100A4 (Neo-

marker, LAB VISION, USA). Both

were incubated overnight at 4° C.

The prepared DAB-substrate-

chromogen solution was applied

and incubated for 5-15 minutes

until color intensity has been

reached. Lastly, sections were

counterstained with Mayer's Hem-

atoxylin. Samples of endometrial
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adenocarcinomas known to over-

express p16 INK4a were used as

positive controls. A tissue section

of breast cancer was used as posi-

tive control for S100A4. Negative

controls were performed by omit-

ting the primary antibody step. 

Interpretation and evaluation of

p16INK4a immunohistochemical

staining: The stains were inter-

preted as positive if there was dis-

tinct diffuse cytoplasmic or nucle-

ar reactivity in the neoplastic

cells, greater than any back-

ground staining in the matched

non-neoplastic gastric tissue, in

more than 20% of the cells within

the different cases (Chen, et al,

2013).

Interpretation and evaluation of

S100A4 immunohistochemical

staining: S100A4 was stained yel-

low-brown in the cytoplasm and

nucleus. The degree of immunos-

taining based on the staining in-

tensity and percentage of positive

cells. The intensity grading scale

was according to the following cri-

teria: 0 (no staining), 1 (weak

staining, light yellow), 2 (moderate

staining yellow-brown) and 3

(strong staining, brown). Moderate

and strong staining indicated tu-

mors with high S100A4 expres-

sion, while no and weak staining

indicated low S100A4 expression

(Li, et al, 2013).

Statistical analysis: Statistical

analysis was performed using the

SPSS (version 16.0 for windows)

software package according to

Sperman's correlation coefficient.

Correlation between several vari-

ables was computed using Fish-

er's exact test. P value less than

0.05 (<0.05) was considered signif-

icant and <0.01 was highly signifi-

cant. 

ResultsResults
A-A- Immunohistochemical  re-Immunohistochemical re-

sults of p16sults of p16INK4aINK4a staining": staining":

All 10 cases (100%) of normal

gastric tissue showed positive cy-

toplasmic expression of p16INK4a,

while among 30 cases of gastric

carcinoma, 13 cases (43.3%) were

positive and 17 cases (56.7%)

were negative. This difference be-

tween expression of p16INK4a in

normal and malignant neoplastic

gastric tissue was statistically

highly significant (P<0.01) (Fig 1). 

As regarding the type of cancer,
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11 cases (61.1%) of adenocarcino-

ma were positive for p16INK4a,

while all cases (100%) of signet

ring carcinoma showed negative

expression. Out of 6 mucinous

carcinomas, only 2 cases (33.3%)

were positive (P<0.01).

In relation to the tumor grade,

all cases (100%) of gastric carcino-

ma grade 1 showed positive

p16INK4a expression. Among cas-

es of grade II, 7 out of 16 cases

(43.75%) were positive, and 9 cas-

es (56.25%) were negative. Among

the 10 cases of gastric carcinoma

GIII, only 2 cases (20%) were posi-

tive for p16INK4a expression and 8

cases (80%) were negative and this

relationship is statistically highly

significant (P<0.05) (Fig 2).

All stage I cases (100%) showed

positive p16INK4a expression,

while only one case (12.5%) of

stage II was positive. Six cases

(75%) of stage III and 2 cases

(20%) of stage IV were positive for

p16INK4a expression, this rela-

tionship is statistically insignifi-

cant. (P>0.05).

- Concerning to state of lymph

node metastasis, 4 out of the 10

lymph node negative cases (40%)

showed positive p16INK4a expres-

sion, while positivity was seen in 9

of the 20 lymph node positive cas-

es (45%). This relationship was

statistically insignificant (P>0.05). 

Insignificant correlation was

also detected between p16INK4a

expression and distant metastasis

(P>0.05). Eleven (55%) out of 20

metastasis free cases were positive

for p16INK4a expression and 2

(20%) out of 10 cases with distant

metastasis were positive.

Correlation with patient survi-

val was also statistically insignifi-

cant (P>0.05). Half of the cases of

living patients (50%) showed posi-

tive p16INK4a expression and 5

dead cases were positive (35.7%).

(Table 1).

(B)  Immunohistochemical  re-(B) Immunohistochemical re-

sults of S100A4 staining:sults of S100A4 staining:

All of the 10 cases of normal

gastric tissue (100%) showed low

cytoplasmic expression of S100A4,

while 23 cases (76.7%) of gastric

carcinoma showed high expres-

sion. This difference was highly

statistically significant (P<0.01)

(Fig 1).
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As regarding the type of carci-

noma, 12 cases (66.7%) of adeno-

carcinoma high S100A4 expres-

sion, while all cases (100%) of

signet ring carcinoma showed low

expression. Among 6 cases of mu-

cinous carcinoma only 1 case

(16.7%) was reported with low ex-

pression of S100A4 (P<0.05).

In relation to the tumor grade,

the expression of S100A4 was in-

creased together with loss of diffe-

rentiation. Only one case (25%) of

grade 1 showed high expression

while 12 cases of G2 (75%) and all

cases of G3 (100%) showed high

expression, and this relationship

is statistically highly significant

(P<0.05) (Fig 3).

As regarding the stage of gas-

tric carcinoma, one case (25%) of

stage I showed high expression. In

stage II and III, high S100A4 ex-

pression was shown in 6 cases

(75%). All cases (100%) of stage IV

cases showed high S100A4 ex-

pression. This relationship is sta-

tistically highly significant.

(P<0.05).

- Concerning the state of lymph

node, S100A4 expression is mark-

edly among cases with positive

L.N. metastases. All of these cas-

es, (100%) showed high expres-

sion. In the 10 lymph node nega-

tive cases (70%) showed low

S100A4 expression. This relation-

ship was statistically highly signif-

icant (P<0.01).

- All cases (100%) of those with

distant metastasis showed high

expression. In absence of distant

metastasis, 13 cases (65%)

showed high expression. A statis-

tically significant correlation was

found between S100A4 expression

and occurrence of distant metas-

tasis (P<0.05).

Regarding patient survival, the

expression of S100A4 was related

to poor prognosis. All of dead cas-

es (100%) showed high expres-

sion, while 9 cases (56.25%) of liv-

ing patients showed high

expression. This was a statistically

highly significant relationship

(P<0.01). (Table 2).

(C)  Correlation  between(C) Correlation between

p16p16INK4aINK4a  &  S100A4  expression & S100A4 expression

in gastric carcinoma:in gastric carcinoma:

Carcinoma cases were classi-

fied into 4 groups according to the
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expression of both p16INK4a &

S100A4. The worst prognosis was

correlated to the group of Low

p16INK4a/high S100A4. This cor-

relation was highly statistically

significant (p<0.01). The group of

high p16INK4a/low S100A4

showed good prognosis and this

correlation was also statistically

significant (p<0.05) (Table 3).
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Fig.  1:  Fig. 1: normal gastric mucosa: A)  A) positive p16INK4a expression all-over the stained
cells, B)B) negative S100A4 expression all-over the stained cells (IHC X 400).

Fig. 1: Fig. 1: p16INK4a expression in gastric carcinoma, A)A) grade I gastric carcinoma, positive
cytoplasmic expression in all malignant glands in the field. B)B) GII gastric carci-
noma, positive expression in <20% of malignant cells. C)C) GIII gastric carcinoma,
completely negative expression of p16INK4a (IHC x 400).

Fig. 1: Fig. 1: S100A4 expression in gastric carcinoma: A)  A) grade I gastric carcinoma, negative
expression in all malignant glands in the field. B) B) GII gastric carcinoma, positive
cytoplasmic expression in <20% of malignant cells. C)  ) GIII signet ring carcino-
ma, highly positive cytoplasmic expression of S100A4 (IHC X 400).
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DiscussionDiscussion
Recent research has revealed a

rapid increase in the number of

alterations underlying oncogenesis

and the proteins which regulate

the cell cycle. The protein p16 is a

cell cycle regulator acting as a cy-

clin-dependent kinase inhibitor

(CDKI). Because of its anti-

proliferative effect, p16 has been

suggested to be a tumor suppres-

sor gene. Deletions, mutations

and functional inactivation of p16

occur with a frequency second

only to p53 in most human malig-

nancies (Argyris, et al; 2013).

Here it was reported that

p16INK4a expression in non-

neoplastic and neoplastic gastric

tissues is completely different. All

cases (100%) of normal gastric

mucosa showed positive expres-

sion of p16INK4a in comparison to

(43.3%) of carcinoma cases which

were positive to p16INK4a, and

this relation was statistically high-

ly significant (P<0.01).

These results were in agree-

ment with Osanai, et al; (2011)

who found that the immunohisto-

chemical expression of p16 was

observed in only 32.4% of the car-

cinoma cases. Xiu-Sheng, et al;

(2001) found that the positive rate

of P16 protein expression in gas-

tric carcinoma was significantly

lower than that in normal gastric

mucosa and dysplastic gastric

mucosa (P<0.05). 

On the contrary, Tsujie, et al;

(2000) who reported that less than

10% of non-tumor gastric mucosal

cells were p16INK4a positive,

whereas the expression of

p16INK4a in gastric cancer cells

varied widely from 0 to 100%

(mean, 24.5%). Also Rocco, et al;

(2002) found that in non-

cancerous gastric tissues the im-

munostaining of p16 was weak

and limited to antral glands. Les-

nikova, et al; (2009) found that

p16INK4a  expression  was  not

seen in normal cervix tissue. Simi-

larly Zhao, et al; (2003) reported

that the frequency of loss of P16

protein expression in the gastric

cancer tissue, adjacent non-tumor

tissue, and distal normal tissue

was 77.5%, 55.0%, and 17.5%, re-

spectively (P<0.005). This differ-

ence in the results may be attrib-

uted to difference in the type or

grade of carcinoma cases in each

study.    
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In the current study, a signifi-

cant inverse correlation (p<0.05)

between p16INK4a expression and

grade of gastric carcinoma cases

was found, all cases of grade I,

(43.75%) of grade II, and  (20%) of

grade III gastric carcinoma  cases

showed positive p16INK4a expres-

sion. These results were parallel to

results reported by Tsujie, et al;

(2000) who reported a  clinico-

pathologic survey indicated that a

low or no expression of p16INK4a

was associated with poorly differ-

entiated carcinoma (p=0.0133).

Rocco, et al; (2002) found that the

intensity of immunostaining was

inversely related to the grade of

differentiation of these tumors.

The  loss  of  expression  of

p16INK4a in high grades of carci-

nomas means loss of its anti-

proliferative activity. This may be

an important factor in uncon-

trolled gastric cell proliferation

and progression of the tumor to-

wards high grades.

On the contrary to the current

results Osanai, et al; (2011) re-

ported that There was no statisti-

cally significant relationship be-

tween the immunohistochemical

expression of p16 and the degree

of histological differentiation of tu-

mor, when analyzed the relation to

immunoreactivity score (p=0.81).

Also, Xiu-Sheng, et al; (2001) re-

ported that the positive rate of P16

protein expression in mucoid car-

cinoma 10.00% was significantly

lower than that in poorly differen-

tiated carcinoma 51.22%, undif-

ferentiated carcinoma 57.69% and

signet ring cell carcinoma 62.50%

(P<0.05). The key differences be-

tween this study and similar pre-

viously reported IHC studies are

firstly, the number of cases ana-

lyzed; secondly the absence of p16

in the lowest grade of differentia-

tion may reflect clonal expansion

of the cells with a more aggressive

phenotype.

As regarding type of carcinoma,

positive p16INK4a expression was

reported in 61.1% of adenocarcin-

omas, 33.3% of mucoid carcino-

mas,  while all cases of signet ring

carcinoma were negative. This was

a highly statistically significant

correlation (p<0.01). These results

could be explained by the behav-

ior of different types of gastric car-

cinomas; 66.7% of mucinous car-

cinomas which are considered a

less differentiated carcinomas and



567

Benha M. J.

Vol. 30  No 3  Sept. 2013

signet ring carcinomas which are

always considered a high grade

cancer, and this explains their

negative expression for p16 which

is found to be negative in high

grade tumors.   

Rocco, et al, (2002) reported

that the overexpression of p16

seems to be a common event in

the development of both intestinal

and diffuse type of gastric cancer

and it is likely that it may be driv-

en by features of the neoplastic

state. Also, Xiu-Sheng He, et al,

(2001) reported that the positive

rate of P16 protein expression in

mucoid carcinoma 10.00% was

significantly lower than that in

poorly differentiated carcinoma

51.22%,  undifferentiated carcino-

ma 57.69% and signet ring cell

carcinoma 62.50% (P<0.05).

 Regarding lymph node metas-

tasis, positive p16INK4a expres-

sion was reported in 40% of cases

with absent lymph node metasta-

ses and in 45% of cases with posi-

tive lymph node metastases. This

relationship was statistically insig-

nificant (P>0.05). 

Concerning distant metastases

in this study, 80% of gastric carci-

nomas with distant metastases were

negative to p16INK4a expression and

55% of cases without distant me-

tastases were positive to p16INK4a.

This relationship was also statisti-

cally insignificant (P>0.05). 

As regard the stage of gastric

carcinoma, all stage I cases

(100%) showed positive p16INK4a

expression, while (12.5%) of stage

II cases were positive, (75%) of

stage III cases and (20%) of stage

IV cases were positive for p16INK4a

expression, this relationship is

statistically insignificant (P>0.05).

These results were supported

by results reported by Osanai, et

al; (2011) who reported that Sta-

tistical analysis showed no signifi-

cant relationship between staging

and p16INK4a protein expression

(p=0.485). 

In this study, the correlation

between p16INK4a protein expres-

sion and patient’s survival was

statistically insignificant (p>0.05).

This agrees with Tsujie, et al,

(2000), who reported that the level

of p16 expression did not correlate

with patients' prognosis. Chen, et
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al, (2013) also did not identify a

correlation between p16 levels and

patient survival. 

Different studies showed that

S100A4 plays a role in tumor

growth, motility and invasion sug-

gesting that it is directly linked to

the progression of human carcino-

ma as in colorectal carcinoma

(Boye et al., 2010) and in prostatic

carcinoma (Yong-Wook et al.,

2010). In this study, it was report-

ed that all cases (100%) of non-

neoplastic gastric tissue showed

low S100A4 expression while

(76.7%) of gastric carcinoma cases

showed high expression of

S100A4 and this difference was

statistically significant (P<0.01).

This agrees with Yonemura, et

al, (2000) who reported that

S100A4 expression was detected

in 51 (55%) of 92 primary gastric

cancers and Li, et al, (2013) who

reported that 53 (62.35%) of gas-

tric carcinoma cases exhibited

S100A4 overexpression, in which

immunostaining was observed in

the cytoplasm or the nucleus of

the tumor cells.

In relation to the tumor grade,

the expression of S100A4 was in-

creased together with loss of diffe-

rentiation. (25%) of grade 1

showed high expression, (75%) of

G2 and all cases of G3 (100%)

showed high expression, and this

relationship is statistically highly

significant (P<0.05). This agreed

with Yonemura , et al, (2000) who

reported a strong relationship be-

tween S100A4 expression and his-

tological differentiation of gastric

adenocarcinomas. In their meta-

analysis on colorectal carcinoma,

Liu, et al, (2013) detected a higher

S100A4 expression with poor dif-

ferentiation. This could be ex-

plained by the highly variable fea-

ture of S100A4 expression which

might indicate the influence(s) of

cell cycle regulators, and especial-

ly epigenetic factor(s) in the tran-

scription of this gene.

Concerning the state of lymph

node metastasis, we found that all

cases with positive L.N. showed

high S100A4 expression. In the 10

lymph node negative cases, 7 cas-

es (70%) showed low expression.

This relationship was statistically

highly significant (P<0.01). 

Also in this study we reported
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strong S100A4 expression in

100% of cases with distant metas-

tasis. In absence of distant metas-

tasis, (65%) showed low S100A4

expression. A statistically signifi-

cant correlation was found be-

tween S100A4 expression and oc-

currence of distant metastasis

(P<0.05).

In this work, it was found that

the S100A4 expression is in-

creased in relation to the stage of

gastric carcinoma. (75%) of stage I

showed low expression while

(100%) of stage IV cases showed

high expression. This relationship

is statistically highly significant.

(P<0.01).

Comparing to other studies, Li,

et al, (2013) reported that S100A4

overexpression was closely asso-

ciated with the gastric LN metas-

tasis (P=0.000) and distant metas-

tasis (P=0.024). Zhao, et al, (2013)

found that gastric S100A4 was

positively correlated with lymph

node metastasis and tumor-node-

metastasis (TNM) staging (P<0.05).

The same were the results of

Wang, et al, (2010) who reported

that gastric Expression of S100A4

in gastric cancer is associated sig-

nificantly with lymph node and

distant metastases

 

In the meta-analysis on color-

ectal cancer done by Liu, et al,

(2013), the results suggested a

significant association between

high S100A4 expression and ad-

vanced TNM stage, as well as the

presence of lymph node metasta-

sis. Pooled data also suggested an

evident trend towards higher

S100A4 expression with poor dif-

ferentiation and distant metasta-

ses.

As regarding endometrioid car-

cinoma, Xie, et al, (2007) reported

that S100A4 expression was sig-

nificantly higher in stage III and

IV tumors compared with stage I. 

These results could be ex-

plained by the function of

S100A4. It stimulates cell motility,

invasion, angiogenesis and partici-

pates in the regulation of cell

death. Invasion and motility is

probably promoted through induc-

tion of epithelial to mesenchymal

transition EMT. Cell motility, inva-

sion, and angiogenesis all contrib-

ute to stimulation of metastasis.

S100A4 enhances the turnover of
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myosin IIA filaments at the lead-

ing edge of migrating cells, result-

ing in increased motility, which

could contribute to an increased

metastatic capacity of cancer

cells, Then S100A4-stimulated

plasmin activation may also con-

tribute to the observed activation

of MMP-2 and MMP- 13 which

help tumor cells to travel through

the surrounding stroma (Boye and

Mælandsmo, 2010). 

In this study, it was found that

the expression of S100A4 was re-

lated to poor prognosis. All of dead

cases (100%) showed high expres-

sion, while (43.75%) of living pa-

tients showed low expression. This

was a statistically highly signifi-

cant relationship (P<0.01). 

 

In their studies on gastric car-

cinoma, Zhao, et al, (2013) &

Wang, et al, (2010) reported

S100A4 as a marker for poor prog-

nosis. Also Yonemura, et al,

(2000)  reported that patients with

S100A4-positive tumors survived

significantly poorer than did those

with S100A4-negative tumors

On other studies Liu, et al,

(2013) detected that more than

twelve studies investigated the re-

lation between S100A4 and pa-

tient survival and practically dem-

onstrated a significant association

between S100A4 overexpression

and worse prognosis in CRC pa-

tients. Stein, et al (2011) study

was carried upon both colorectal

and gastric cancer and they re-

ported that a high S100A4 expres-

sion correlates with aggressive tu-

mor growth and poor prognosis in

colorectal cancer. Overexpression

of S100A4 is also related to ag-

gressiveness and metastasis in

gastric cancer. This correlation to

poor prognosis could be explained

by the strong correlation between

high S100A4 levels and advanced

tumor stage.

On the contrary, in their study,

Pedersen, et al (2002) did not find

any association between the ex-

pression levels of S100A4 and

clinical outcome. But they thought

that this conflict occurred because

they investigated snap-frozen, ace-

tone-fixed tumor biopsies, while

others examined archival formal-

in-fixed, paraffin-embedded speci-

mens. Such differences in preser-

vation and fixation could possibly

affect the results.
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The classification of patients

into 4 groups according to expres-

sion of both markers reveals that

the worst prognosis was related to

the group of low p16INK4a/ high

S100A4 expression and this was

highly statistically significant

(p<0.01). This could be explained

by the relation between advanced

tumor stage and high S100a4 lev-

els plus the relation between the

negative p16INK4a and loss of tu-

mor differentiation.        

In conclusion, this study sug-

gests that p16INK4a is related to

the differentiation of the gastric

carcinoma while S100A4 upregu-

lation is positively associated with

the growth, invasion, metastasis

and differentiation of gastric carci-

nomas. p16INK4a and S100A4

may be useful markers to predict

progression of gastric carcinoma,

while S100A4 may be a promising

marker for detection of progres-

sion, aggressive behavior and

prognosis of gastric carcinomas.

Estimation of both markers could

be valuable in planning the thera-

py and patient’s follow up.
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