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H

aemoglobinopathies are inherited
disorders of globin chain synthesis
that
may
either
be
quantitative
(thalasssaemias) or qualitative (Sickle cell,
Hb C, Hb D, and others). They are the
most frequent single gene disorders
worldwide particularly in the Eastern
Mediterranean region, including Iraq.1
Following the earliest reports on
thalassaemia major and sickle cell disease
from Iraq, in the 1960s,2,3 these inherited
disorders became increasingly recognized
as important health problems, imposing a
huge burden on the already stretched
health services. Studies on the prevalence
of thalassaemia carrier state quoted rates
ranging between 3.7%-4.5% in various
regions of the country.4-6 While those on
sickle cell gene prevalence came only
from southern Iraq, where rates reaching
16.0% were reported.7 Dohuk governorate,
which lies at the extreme north of Iraq, has
more than 500 subjects with these major
haemoglobinopathies registered at its
recently established thalassaemia centre.
The majority of these patients will need
life-long support, with almost a monthly
* Professor of Hematology, Head of
Department of Pathology, Dohuk College of
Medicine, Dohuk, Iraq
Email: nallawi@yahoo.com

need for blood transfusions and a definite
need for cumbersome costly iron chelation
therapy.8 Most of these patients fail to
comply to variable degrees with such
demanding treatment regime and to keep
up with the huge financial and
psychological demands on the patients and
their families are huge. Despite the best
efforts of the health authorities and the
dedication of the physicians involved,
these patients rarely live beyond the age of
20 years unlike their counterparts in
Western countries.9
A recent pilot study performed in
Dohuk revealed, as anticipated, a high
prevalence of β- thalassaemia and sickle
cell carrier states among individuals
screened in a premarital setting, at 3.7%
and 1.2% respectively.6 Based on the
above figures, it was estimated that around
40 newborns would be born with a major
hemoglobinopathy per year, adding to
more than 500 affected individuals already
registered by the health authorities. Such
an added number of affected newborns
would be a huge cumulative problem, as
the quality of health care and the education
of the patients and their families improves
and thus their survival is prolonged. The
problem is further complicated by a
consanguinity rate of 27.2% among the
1
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population of Dohuk, increasing further
the risk of having affected children.6
Such high prevalence and high
consanguinity rates as well as the
anticipated numbers of affected newborn,
stresses the need to explore all possibilities
to tackle this important health problem.
While every attempt to provide the best
possible care for those affected should be
made, this alone does not provide a
solution for this growing problem. The
best solution is to initiate a preventive
program designed to prevent or at least
reduce the birth of affected individuals.
The experience of several countries in
such a preventive program has shown that
achieving such a goal is feasible and costeffective. Probably the best such example
is the program applied in Cyprus and to a
lesser extent that applied in Iran. Both
programs were based on the use of
screening, genetic counseling and prenatal
diagnosis to achieve this goal.10,11
Applying a similar approach in a pilot
study in Dohuk has revealed that a policy
of screening of premarital couples using
sickling test coupled by determination of
red cell indices via an electronic
hematology analyzer, followed by
hemoglobin electrophoresis in those with
positive sickling test or reduced MCV and
/or MCH, is an effective feasible and a
rapid method for picking up couples at risk
of
having
children
with
these
6
hemoglobinopathies. This step is to be
followed by genetic counseling with the
aim of giving the partners at risk the
essential knowledge to take an informed
decision regarding their marriage. Their
first option would be not to go ahead with
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the marriage (i.e. separate). However such
an option has its limitations taking into
consideration the social background in
Dohuk, particularly because of the fact that
arranged and consanguineous marriages
are quite common, and the fact that
premarital screening is only performed
days prior to the actual marriage, and not
at engagement. Both these factors make
the option of separation between the
couples at risk difficult and socially
unacceptable, even after appropriate
genetic counseling. Previous reports
worldwide on the actual impact of genetic
counseling of the couples at risk have been
conflicting. So that while some have
suggested that its impact is minimal, others
suggested that it may lead to separation in
about half of these couples.12 What is
encouraging is that the latter figure came
from Iran, which neighbours Iraq and has
comparable
cultural
and
social
11
background.
The second option for the couple is to
get married and consider performing
prenatal diagnosis in early pregnancy with
the prospect of having a therapeutic
abortion if they have an affected child.
Applying
prenatal
diagnosis
for
thalassaemia in any population requires
prior knowledge of the mutations that are
prevalent in the region, a task which has
been addressed by a recently published
study.13 as well as the presence of trained
obstetricians and ultrasound specialist to
perform chorionic villus biopsy. A
religious approval of the principle of
therapeutic abortion in early pregnancy is
another issue which requires scrutiny,
although many scholars from different
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sects and religions approve such
principle.9 However, securing approval of
the local religious leaders is beyond doubt
mandatory. Convincing these leaders may
be pivotal in the success of the program.
The above issues emphasize the need
for an ambitious educational program
which involves all sectors of the
community. Among those targeted by such
a program are health professionals,
religious leaders, legal authorities, students
at various levels as well as the public at
large.
The Educational drive should
emphasize on the hardship and the
suffering of hemoglobinopathy patients,
the value of the premarital testing of
haemoglobinopathies (preferably prior to
engagement), and the options available to
couples at risk. Such information should
be integrated in curricula of medical and
nursing colleges as well as secondary
schools. The local media should be used to
promote such ideas, including newspapers,
radio and television stations, as well as
posters and pamphlets distributed at
various settings.
Coupled with such an educational
scheme, a preventive program for
hemoglobinopathies could be initiated in
Dohuk, based on the principle of
screening, counseling and prenatal
diagnosis. An approach which is
considered by many authorities to be the
best option for the control and
management
of
inherited
14
haemoglobinopathies. The success of this
approach has been demonstrated in Europe
where the affected birth rates fell almost
100% between the late 1970s and late
1980s in Cyprus and Sardinia, and about
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80% in Greece and Italy.15 In less
developed countries, like Iran, it is
believed that births with severe
thalassaemia fell to about 30% of the
expectations.11
Moreover,
several
investigators have shown that this
approach is cost-effective, and studies
from Cyprus revealed that the cost of eight
weeks' preventive program was equivalent
to one week's treatment of the
thalassaemic population.10
Last but not least, any population
genetic screening program would not be
feasible without the sponsorship and the
support of the policy makers. Such
sponsorship has been recently portrayed by
making
premarital
screening
for
hemoglobinopathies mandatory by law by
presidential decree in Kurdistan region.
Such commitment by the policy makers
and all the efforts of those involved in the
program, would make us look forwards to
the day in which no children with major
hemoglobinopathy would born in Dohuk.
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ACUTE MYOCARDIAL INFARCTION AND DEPRESSION
SABRI K. SHAIKHOW, MBChB, MRCP, FRCP*,
ALIAS A. HUSSIN, MBChB, CABS**
Submitted 19 March 2007; accepted 12 January 2008

ABSTRACT
Background Depression found to be common after acute myocardial infarction AMI, its
recognition and treatment may be important to reduce its consequences.
Objectives To clarify the effect of depression following AMI.
Patients and Methods Prospective study was conducted at the coronary care unit (CCU) at
Ibn-Sena ,Mosul teaching hospital . Two hundred cases with AMI ages 25 years up to 75
years were included.
Results Depression was prevalent after AMI, with a higher incidence in females, 57% vs
43% for males. P value < 0.05 and odds ratio: 2.85, this study found that higher percentage of
depression was among those with low educational and socioeconomic state and discovered
that patients with depression following AMI developed more cardiac complications such as
recurrent angina, recurrent AMI, arrhythmia, congestive cardiac failure (CCF) and death
more than non depressed patients, 38% of the depressed group needed coronary angiogram vs
23% of non depressed.
Conclusion Patients who developed depression following (AMI) are more prone to
complications.
DMJ 2008;2(1): 5-16.
Key words: Acute myocardial infarction, Depression

S

ymptoms of depression are common
after acute myocardial infarction
(AMI), might persist over the subsequent
months.1-9
In some studies the incidence of
depression after AMI ranged from 17% to
37% 10,11 which affected the quality of
life,12 increased cardiac morbidity,13,14 and
cardiac events.15-21 There is also limited
evidence that initial distress after AMI
predicts outcome for return to work, 22,23
and compliance with medical treatment.2426
It is commonly thought that traditional
risk factors namely
* Assistant professor, Department of
Medicine, Dohuk College of Medicine,
Dohuk, Iraq
** Mosul Directorate of Health, Iraq

hypertension, high cholesterol, cigarette
smoking and physical inactivity can at best
explain only 50% of the morbidity and
mortality in coronary heart disease.27
Recently, attention has shifted to mood
states such as depression and anxiety as an
additional
risk
factors.3,9,28
The
relationship between cardiac disease and
depression is complex, there is some
evidence that depression may actually lead
to cardiovascular disease and vice versa.29
Life stress and social isolation were both
independently associated with higher
mortality risk after AMI.9,30,31
Early prediction of psychological
problems is an important clinical issue
because it is believed that there is
considerable “potential for large cost in
5
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one study, with patients physically ill”.22
This means loss of expenses due to time
taken of work.
The higher prevalence of depression
in women coupled with these studies
suggests that women may have worse post
MI prognosis than men32 and has led to the
speculation that gender differences in
depression may be responsible for some of
the difference in the prognosis.33,34
Assessing for depression in a patients
with AMI requires an understanding of the
risk factors for depression that include
female gender, previous history of
depression, family history of depression,
lack of social support, and loss of
functioning, or major life role.34,35
Although
exactly
how
mood
disturbances adversely affect post MI
outcome is unknown, the risk of
depression reported in many recent studies
had led to speculation about possible
mechanisms linking depression and
increased cardiac risk as shown in the table
1.9
PATIENTS AND METHODS
Two-hundred patients 110 males, 90
females their ages ranged between 25 - 75
years who met established criteria for
AMI, were recruited from the coronary
care unit (CCU) at Ibn-Sena Mosul
teaching hospital, between November
2004 and June 2005.
Patients had to meet at least two of the
following criteria for diagnosing AMI.36
- Typical ischaemic chest pain lasting at
least 30 minutes.
- Evolution of electrocardiogram (ECG)
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changes, such as ST segment elevation
AMI, non-ST segment elevation AMI.3,13
- A peak creatine phosphokinase (CK)
level greater than 1.5 times the normal
limit, or a CK-MB (the myocardial iso
enzyme of CK) >25 IU/L. Troponine now
considered the standard in diagnosing AMI
, but unfortunately not available in our
hospital.
Patients were interviewed as soon as
they were medically stable, 3-5 days after
AMI by applied the questionnaires of
DSM IV (Diagnostic and statistical manual
of mental disorder 4th ed.34
Presence of five or more of the
following symptoms most of the day,
nearly every day, for one week were
considered significant .
- Depressed mood indicated by subject
report (feeling sad).
- Marked loss of interest or pleasure in all
activities.
- Disturbance of appetite or significant
weight loss.
- Sleep disturbance or insomnia.
- Psychomotor retardation or agitation.
- Fatigue or loss of energy.
- Feeling of worthless or inappropriate
guilt.
- Decreased ability to think, concentrate or
make simple decisions.
- Recurrent thoughts of death with suicidal
ideas.
- Symptoms causes clinically significant
distress or impairment in social,
occupational, or other important functions.
After that we took routine demographic
data including age, gender, educational
status, socioeconomic status, physical
activity, stressful events, marital status.
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Table 1. Possible mechanisms linking depression and increased cardiac risk
Possible Mechanism

Specific abnormal finding

Life style and behavior

Decreased adherence to risk-reducing recommendations

Neurocardiogenic

Increased susceptibility to ventricular Arrhythmia

Platelet function

Increased platelets activation

Management

Poor follow up, non compliance with investigations

Also we took information about the
disease state of the participant like
diabetes mellitus, hypertension, current
smoking and high cholesterol. We
followed the patients while staying in
CCU for one week, comparing statistically
all demographic and clinical variables for
patients who were depressed with those
who were not depressed.
We
compared
the
cumulative
incidence of cardiac complication during
the initial admission to hospital, as well as
the cumulative incidence of readmission
for cardiac complications.
Physical activity considered poor for those
without work.
A patient was labeled as a smoker if
they smoked more than ten cigarettes a day
because this considered as risk factor.
Hypertension (HT) was considered to be
present if systolic blood pressure was >
140mmHg and diastolic blood pressure
>90mmHg in sitting position by utilizing
the
standard
mercurial
37
sphygmomanometer. Diabetes mellitus
(DM) was considered to be present if the
symptoms of diabetes was present plus
random blood glucose concentration >

11.2 mmol/L (200mg/dL), or fasting
plasma > 7.0 mmol /L (126 mg/dL).8
According to the educational status,
the patients divided into 4 groups:
Illiterate, low educational status (primary
school), secondary school and postgraduate (high educational status).
Odds ratio was calculated for
depressed and non depressed group and Ztest of one proportion was performed to
give P-value of < 0.05 was considered to
be significant.
Age of patients was
expressed as mean ± SD (year).
RESULTS
Depression followed AMI was higher
among patient’s ages between 50-69 years
for both sexes. (Table 2) with higher
percentage among females 59(57%), loweducational
status,
82(80%),
poor
socioeconomic status 61(59%), poor
physical activity 48(46%), and history of
major stressful events 54(52%) (Table 3).
Coronary angiogram was indicated in
40 patients (38%) vs (23%) in patients
with AMI without depression.
Recurrent MI was present in 30

7

ACUTE MYOCARDIAL INFARCTION AND DEPRESSION

patients (29%) vs 15 patients (14%) with
AMI without depression.
Congestive heart failure was present
in 28 patients (27%) Vs 15 patients (14%)
with AMI without depression (Table 4).
Readmission because of angina was
present in 27 patients (26%) vs 14
patients (14%) with AMI without
depression.
Arrhythmia as a leading cause to
death was present in 6 patients (6%) of
AMI with depression and only in 3
patients (3%) of non-depressed group
(Table 5).
DISCUSSION
The present study shows that depression
was profound among patients with AMI,
with higher incidence in female group
57% vs 43% in male, and more-likely
above the age of 50 years for both sexes.
The cause of depression is unknown, this
might be explained by the fact that patients
with an illness, the death of friend among
their age group and the their physical
limitations may lead to disturbances of

manner may lead to forms of depression
which are frequently undiagnosed and
untreated.34,38
Those patients with low educational
status who had AMI, a higher percent of
them developed depression, 80% in our
study. P-value: 0.000 OR: 7.57. Also
patients with low socioeconomic status
59% of them were found to have
depression after AMI OR= 4.67.
Patient with poor physical activity
who develops AMI higher percent of them
had depression 46% vs 10% in non
depressed group. OR=7.59 the P-value
<0.05. These finding were prevalent
among the female group “studies of
various cultures have shown that the
depression disorder is approximately twice
as prevalent in women as in men,
regardless of age”.34 The explanation could
be due to the fact that these patients were
unable to accept such a serious condition
and unable to treat them self any more
.Same, might apply to depression among
those with sever marital or relationship
problem and a patients who were
unmarried and lived alone.9,34

Table 2. Distribution of AMI according to the sex and
age
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Age

Male
N=110

Female
N=90

<29
30-39
40-49
50-59
60-69
70-75
Total

1
7
30
33
30
9
110

0
4
18
28
23
17
90
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Table 3. Distribution of AMI with depression among the age and sex
Age

Male
N = 44

<29
30-39
40-49
50-59
60-69
70-75

0 (0%)
0 (0%)
7 (15%)
18 (40%)
14 (31%)
5 (11%)

Female
N = 59
0
4
9
23
15
8

P-value

OR

<0.05
N.S
N.S..
N.S.
N.S.

0.00
3.30
3.83
2.14
2.86

(0%)
(4%)
(15%)
(39%)
(25%)
(13%)

Table 4. Comparison of characteristics of the depressed and non depressed patients
with AMI
Studied group
Female
Low education
Poor socioeconomic
Physical inactivity
Major stress event
Marital status
Diabetes mellitus
Hypertension
Smoking
High cholesterol
ST-Segment elevation
CCF
CCF= congestive cardiac

Depressed
N = 103

Non-Depressed
N = 97

P-value

OR

59 (57%)
82 (82%)
61 (59%)
48 (46%)
54 (52%)
103(100%)
47 (45%)
54 (52%)
69 (67%)
50 (48%)
90 (87%)
39 (38%)

31 (32%)
33 (34%)
23 (24%)
10 (10%)
09 (9%)
97(100%)
32(33%)
53(55%)
67(71%)
43(44%)
64(68%)
20(21%)

0.000
0.000
0.000
0.000
0.000
N.S.
N.S.
N.S.
N.S.
N.S.
0.005
0.008

2.85
7.57
4.67
7,59
10.78
1.71
0.92
1.91
1.18
0.15
2.35

Table 5. Incidence of cardiac complications and death among patients with
and without depression after AMI
Cardiac complications

Depressed
N = 103

Non depressed
N = 97

P-value

OR

Recurrent angina pectoris

30 (29%)

14 (14.4%)

0.021

2.25

CCF

28 (27%)

14 (14.4%)

0.044

2.04

Arrhythmia

36 (34%)

25 (25.8%)

N.S.

1.55

Recurrent MI

5

(5 %)

4 (4.2%)

N.S

1.19

Death

8

(7 %)

6 (6.2%)

N.S.

1.94
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Our-study also shows that depression
was more in patients with low left
ventricular ejection fraction ( LVEF) 38%
vs 21% without depression P-value: < 0.05
and OR = 2.35 and in patients with STsegment elevation MI 98% vs 68% for
depressed and non depressed group
respectively. This might explain the
severity of the disease state and limitation
of there activities making them to think
that they will not cope with the normal life
and work.16
In this study there were significant
numbers of depression after AMI in a
patients who had major stressful events
before admission to hospital 52%. P-value
<0.05 and OR=10.78. These stressful
events were of different forms; the coping
with such challenges is stated to vary from
one individual to another depending on
early experience and genetics. 15,39
Two type of reaction can occur.40,41 Active
defense (fight-flight) reaction and passive
defected (depressed) type of reaction. The
first one (active defense) reaction which
involves a combination of behavioral and
neuroendocrine changes in the form of
activation of sympathetic adrenal medullar
system leading to increased noradrenaline, adrenaline, rennin, fatty acid
and glucogenolysis.
Evidently these
changes can lead to rise in blood pressure,
cardiac arrhythmias and impaired glucose
tolerance.29
The second reaction
(depressed) type of reaction either at the
initial or continuous response to
depression can follow the defense reaction
when the performance to challenge drops
off. In this defected reaction, behavioral
changes also can occur in combination
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with neuro-endocrine response in the form
of activation of hypothalamic-pituitary
adrenal axis. These changes lead to
increase cortisol, corticotrophin releasing
hormone (CRH).39-41 Such type of
depressed reaction leads to a pattern of
disease
susceptibility
including
cardiovascular diseases, type two DM,
increased platelet activity.42-44 There was
no
significant
difference
between
depressed group and those without
depression with the following character:
poor marital status, current smoking,
diabetes mellitus (DM), high cholesterol
level and hypertension (HT). While there
was significant positive association
between depressed patients with acute
myocardial infarction and the following:
Recurrent angina 29% vs 14% of non
depressed group. P-value <0.05 and OR=
2.25; congestive heart failure 27% vs 14%
for depressed and non depressed group
respectively. P-value <0.05 and OR=2.04.
These can be explained by the mechanism,
that psychological factors like depression
and symptoms of depression stimulate the
adrenal gland to release adrenergic
catecholamine and glucocorticoid. 29,39-41
These lead to increase the need of
myocardium for oxygen, resulting in
myocardial hypoxia which lead to
consequent
like
arrhythmia,
sever
myocardial Ischemia, congestive heart
failure, pulmonary oedema and sudden
death. 45,46
The percentage of death among
depressed group was 7% and non
depressed group was 6% and the main
cause of death was arrhythmia. This
suggests that an arrhythmic mechanism

Dohuk Medical Journal

linking depression with acute myocardial
infarction, these are based on the idea that
the
combination
of
vulnerable
myocardium after AMI, and negative
emotional arousal could easily trigger fatal
ventricular arrhythmia.47,48
Some studies shows that patients
fulfilling DSM IV symptoms criteria for
depression at slight increased in the risk of
death and increased risk of complication
post myocardial infarction.9
CONCLUSIONS AND
RECOMMENDATIONS
There was a high percent of depressive
after AMI with high incidence of cardiac
complication and death. For this reason in
hospital identification and treatment of
depression post AMI is recommended, and
indicate the need for a better
understanding of the significance of
psychological and behavioral factors after
AMI and for the application of current
knowledge about the efficacy of
psychiatric and psychological treatment.
From this study we recommend
treating depression after acute (MI) as this
plays an important role in reducing the
adverse cardiac complications whuch has
been shown in other studies. Selective
serotonin re-uptake inhibitors [SSRIs] are
the first line agents in the treatment of
mild to moderate depression unlike their
tricyclic antidepressants; SSRIs have
repeatedly been demonstrated to be safe
and to have a negligible effect on
cardiovascular system, even in cases of
over dose.
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ﺍﻟﺨﻼﺼﺔ
ﺍﺤﺘﺸﺎﺀ ﻋﻀﻠﺔ ﺍﻟﻘﻠﺏ ﺍﻟﺤﺎﺩ ﻭﺍﻟﻜﺄﺒﺔ ﺍﻟﻨﻔﺴﻴﺔ
ﺨﻠﻔﻴﺔ ﺍﻟﺒﺤﺙ :ﺘﺤﺩﺙ ﺍﻟﻜﺂﺒﺔ ﺍﻟﻨﻔﺴﻴﺔ ﺒﺸﻜل ﻭﺍﺴﻊ ﺒﻌﺩ ﺃﺤﺘﺸﺎﺀ ﻋﻀﻠﺔ ﺍﻟﻘﻠﺏ ﺍﻟﺤﺎﺩ .ﺘﺸﺨﻴﺹ ﺍﻟﺤﺎﻟﺔ ﻭ ﻤﻌﺎﻟﺠﺘﻬﺎ ﻀﺭﻭﺭﻱ
ﺠﺩﹰﺍ ﻷﻥ ﺍﻟﻜﺂﺒﺔ ﺍﻟﻨﻔﺴﻴﺔ ﺘﺅﺩﻱ ﺍﻟﻰ ﺍﺨﺘﻼﻁﺎﺕ ﻗﻠﺒﻴﺔ ﻜﺒﻴﺭﺓ.
ﺍﻟﻬﺩﻑ :ﺒﻴﺎﻥ ﺘﺄﺜﻴﺭ ﺍﻟﻜﺂﺒﺔ ﺍﻟﻨﻔﺴﻴﺔ ﺒﻌﺩ ﺍﺤﺘﺸﺎﺀ ﻋﻀﻠﺔ ﺍﻟﻘﻠﺏ ﺍﻟﺤﺎﺩ.
ﺍﻟﻤﺭﻀﻰ ﻭ ﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﺍﺠﺭﺕ ﺩﺭﺍﺴﺔ ﻤﺴﺘﻘﺒﻠﻴﺔ ﻓﻰ ﺍﻟﻤﺴﺘﺸﻔﻰ ﺍﻟﻌﺎﻡ ﺸﻌﺒﺔ ﺍﻟﻌﻨﺎﻴﺔ ﺍﻟﻘﻠﺒﻴﺔ ﻓﻰ ﺍﻟﻤﻭﺼل ﻟﻤﺌﺘﺎﻥ ﻤﺭﻴﺽ
ﻤﺼﺎﺒﻭﻥ ﺒﺎﺤﺘﺸﺎﺀ ﻋﻀﻠﺔ ﺍﻟﻘﻠﺏ ﺍﻟﺤﺎﺩ ﺭﺠﺎﻻ ﻭﻨﺴﺴﺎﺀ ﺘﺘﺭﺍﻭﺡ ﺍﻋﻤﺎﺭﻫﻡ ﺒﻴﻥ  75-25ﺴﻨﺔ.
اﻟﻨﺘﺎﺋﺞ :ﺒﻴﻴﻨﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺤﺩﻭﺙ ﺤﺎﻻﺕ ﻜﺄﺒﺔ ﺤﺎﺩﺓ ﺒﻴﻥ ﻫﺅﻻﺀ ﺍﻟﻤﺭﻀﻰ ﻭﺒﻨﺴﺒﺔ ﺍﻜﺜﺭ ﺒﻴﻥ ﺍﻟﻨﺴﺎﺀ ﻋﻥ ﺍﻟﺭﺠﺎل  % 57ﺍﻟﻰ
 .(P value 0.05 O.R 2.85) %43ﻭﺜﺒﺘﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻥ ﺍﻟﻜﺄﺒﺔ ﺍﻟﻨﻔﺴﻴﺔ ﺒﻌﺩ ﺍﺤﺘﺸﺎﺀ ﻋﻀﻠﺔ ﺍﻟﻘﻠﺏ ﺍﻟﺤﺎﺩ ﺍﻜﺜﺭ ﺒﻴﻥ ﺒﻴﻥ
ﺍﻟﻠﺫﻴﻥ ﻟﺩﻴﻬﻡ ﻤﺸﺎﻜل ﻋﺎﺌﻠﻴﺔ ﻭﺯﻭﺠﻴﺔ ﻭﺍﻟﻁﺒﻘﺎﺕ ﺍﻻﻗل ﺜﻘﺎﻓﺔ .ﻨﺘﺎﺌﺞ ﺍﻟﺩﺭﺍﺴﺔ ﺒﻴﻴﻨﺕ ﺍﻥ ﺍﻥ ﺍﻟﻤﺭﻀﻰ ﺍﻟﺫﻴﻥ ﻴﻌﺎﻨﻭﻥ ﻤﻥ ﺍﻟﻜﺄﺒﺔ
ﺍﻟﻨﻔﺴﻴﺔ ﺒﻌﺩ ﺍﺤﺘﺸﺎﺀ ﻋﻀﻠﺔ ﺍﻟﻘﻠﺏ ﺘﺤﺩﺙ ﻟﺩﻴﻬﻡ ﻤﺨﺎﻟﻁﺎﺕ ﻗﻠﺒﻴﺔ ﻤﺜل ﺘﻜﺭﺍﺭ ﺫﺒﺤﺔ ﺼﺩﺭﻴﺔ ﻭﺍﺤﺘﺸﺎﺀ ﻋﻀﻠﺔ ﺍﻟﻘﻠﺏ
ﻭﺍﻀﻁﺭﺍﺒﺎﺕ ﻟﻀﺭﺒﺎﺕ ﺍﻟﻘﻠﺏ ﻭﺍﻟﻭﻓﻴﺎﺕ ﺒﻨﺴﺒﺔ ﺍﻜﺜﺭ ﻤﻥ ﺍﻟﺫﻴﻥ ﻻﻴﻌﺎﻨﻭﻥ ﻤﻥ ﺍﻟﻜﺄﺒﺔ ﺍﻟﻨﻔﺴﻴﺔ.
ﺍﻻﺴﺘﻨﺘﺎﺝ :ﺍﻟﺘﺸﺨﻴﺹ ﺍﻟﻤﺒﻜﺭ ﻟﻠﻜﺄﺒﺔ ﺍﻟﻨﻔﺴﻴﺔ ﺒﻌﺩ ﺍﺤﺘﺸﺎﺀ ﻋﻀﻠﺔ ﺍﻟﻘﻠﺏ ﺍﻟﺤﺎﺩ ﻭﻤﻌﺎﻟﺠﺘﻬﺎ ﻀﺭﻭﺭﻯ ﻟﻤﻨﻊ ﺤﺩﻭﺙ ﺍﻟﻤﺨﺎﻟﻁﺘﺎﺕ
ﺍﻟﻤﺫﻜﻭﺭﺓ .
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PATHOGENESIS OF Campylobacter jejuni INFECTION WITH
EMPHASIS ON ULTRA STRUCTURAL CHANGES
MUNA S. AL-DELAIMI, BVM, MSc, PhD*,
RAJI H. AL-HADITHI, MD,MSc, American board **
Submitted 14 May 2007; accepted 12 January 2008

ABSTRACT
Aim Studying comprehensively the pathogenesis of local isolate of C.jejuni in our country
with their details by using ultrastructural studies depending on suitable protocol and animal
model.
Methods Newly local isolate of C.jejuni (CJM6) which isolated from children was used to
study the pathogenesis of such bacteria after oral administration of 1.7x10 viable cell /ml for
gnotobiotic mice which were as animal model .
Results Under scanning electron microscopy (SEM), the earliest colonization with huge
numbers of C.jejuni appear at 24 hours post inoculation (P.I), and early adherence at 48
hours P.I with normal mucosal appearance. The mucosal and edema and loss of microvilli in
some areas of epithelial surface were observed 3 and 4 days after inoculation , due to early
penetration of C.jejuni. In 5 days after inoculation, the mucosa reveled irregular opening of
cecal crypts with reduction of goblet cells numbers as well as destroyed cecal mucosa. While
6 and 7 days P.I revealed patchy erosion and necrosis with persistence adherence and
colonization. Under transmission electron microscopy (TEM) the colonization was seen
within the mucous environment of cecal epithelium, with normal appearance of cellular
details. 3 and 4 days P.I some cases showed mixed healthy cells and other showed
abnormalities of microvilli, as well as presence of free invasive C.jejuni, within epithelial
cytoplasm, while deeper crypts were seen to be heavily colonized. Degenerative changes
included partial loss of surface mucosal microvilli with numerous invasive C.jejuni mucosal
goblet cells, while others seen within membrane vacuole in cytoplasmic epithelial cells 5
days P.I. At later stage of infection degenerative changes of microvilli ranged from
elongation, fusion swelling, budding to abnormal shortening and microvillous-cytoplasmic
extrusion toward C.jejuni within cecal lumen as well as exfoliated microvilli and apical
cytoplasm into lumen.
Conclusion Gnotobiotic mice improved to be suitable model for studying pathogenesis by
producing transient bacteremia, diarrhea and intestinal lesions resembling that which may
occur in human. EM (SEM & TEM) is an important in increasing our understanding of
disease pathogenesis which include colonization, adherence, penetration, multiplication and
invasion as well as producing several pathological changes.
DMJ 2008;2(1): 17-30.
Key words: Pathogenesis, Campylobacter jejuni, Ultra structural changes

C

ampylobacteriosis is recognized
world wide as the most common

form of acute bacterial gastrointestinal
infection.1 The majority of infection is
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attributed
to
the
"thermophilic
Campylobacter" which include C. jejuni,
C. coli, and C. lari.
C. jejuni is now recognized world
wide as a major cause of enteritis,
accounting for (95%-99%) of cases, while
C. coli and C. lari responsible for the
remaining (1%-5%) of cases. In
developing countries, C. jejuni is the third
most common cause of diarrhea in
children after enterotoxigenic E. coli and
rotavirus. While in developed countries, C.
jejuni gastroenteritis is usually more
common than Salmonella or Shigella
infection.2 Although C.jejuni is an
important cause of diarrhea through out
the world , the pathogenic mechanism
associated with Campylobacter enteritis
remain ill-defined .3-5 The mechanism by
which C. jejuni causes diarrhea have been
postulated from studies of clinical
syndromes. Toxin production is proposed
mechanism in patients with acute watery
diarrhea. Another mechanism, involved
penetration and proliferation within the
intestinal epithelium and clinically the
stool contain blood and inflammatory
cells. A third mechanism, termed
translocation, the organism penetrates the
mucosa, resulting in minimal damage. 6,7
Much effort has been invested to elucidate
the pathogenic mechanism of C. jejuni,
four major virulence properties were
recognized: motility, adherence, invasion,
and toxin production .8
In addition there are few, attempts to
find appropriat animal model,the following
animals have been tested as model for
studies on C. jejuni pathogenesis: cattle,
poultry, monkey, swine, and none is
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completely satisfactory as a model of
Campylobacteriosis due to their size, cost
and they are immpractical for use in most
laboratories. RITARD method is useful for
studying pathogenesis and immune
response but not suitable for screening
large numbers of strains for difference in
virulence factors,8 while Humphy et al.9
suggested that hamster might extremly
valuable small animal model for
Campylobacter infection, contrary to the
reports by Aguero-Reseafeld et al.10 were
unable to induce diarrhea or colitis in
hamster.Blaser et al.11 showed that oral
infection of adult mice does not induce
disease,while
Fauchere
et
al.12
demonstrated that gnotobiotic mice are
better model than holoxenic animals.
According to as mentioned above, the aims
of present study are to isolation of C.
jejuni from children depending on most
appropriate media as well as studying
comprehensively the pathogenesis of local
virulent isolate in our country with their
details by using several methods
depending on suitable protocol and animal
model.
MATERIALS AND METHODS
A- Bacterial isolation by using:
*Selective media for primary isolation:
a- Skirrow medium .13
b- Preston s medium .14
c- Butzler medium .15
d- Sheep blood agar .16
e- Blood – free charcoal – based
selective media .17
f- Newly modified charcoal –
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cefoperazon deoxycholate selective
media .18
B- Identification of C.jejuni by:
1- Modified gram s stain.
2- Biotype test .19
C- Experimental protocol :
a – Laboratory animals:
Eighty Swiss white mice20 weeks, with
offered food and water ad libidum, were
divided into seven groups, each group
contained 10 mice and the 8th group was
left as a control. All animals were checked
to be free of pathogens before beginning of
experiment.
b – Determination of LD50 of CJM 6:
Pure C. jejuni isolates were grown over
night at 370c under microaerophilic
condition in trypticas Soya broth followed
by concentration by centrifugation at
5000xg for 20 minutes and suspended in
sterile phosphate buffered saline to give
the suspension ranging from 106 to 1010
cfu / ml. Five groups of mice (6 mice for
each group) were inoculated via gastric
feeding tube with serial 10 fold bacterial
dilution and as follow 106, 107, 108,
109and 1010 bacterial cells /ml.
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ampicillin (Sigma) 0.1gm /100ml.15 After
24hr from initial infection and until the
end of experimental period, fresh fecal
specimens in sterile distal water, then
cultured directly on (SK, Ps, BZ, CCDA,
CSM, and filtration method), all plates
were incubated at 420c/48 hr.except for
filtration method were the plates incubated
for 5 days, under microaerophilic
condition.
d – Preparation of tissues for SEM and
TEM:
Tissue specimens were immediately cut
into approximately 0.5 cm for SEM and
2mm for TEM then fixed in phosphate
buffer 3% gluteraldehyde (PH 7.4).
Following
fixation,
tissues
were
transferred to PBS, then dehydrated
through graded acetone series followed by
fine dehydration in a BIORAD critical
point drying apparatus by using liquid
carbon dioxide. The dried specimens were
subsequently mounted on stubs and gold
coated for viewing by EOMSEM, then
examined and photographed under
PHILIPS SIS SEM.
RESULTS
Ultra structural finding:
A-Appearance of cecum under SEM:

c – Antibiotic treatment and experimental
infection of mice:
All mice were given antibiotics ad libidum
in drinking water. The antibiotics
throughout the whole experiment included:
Kanamycin (Sigma) 0.1 gm / ml,
Vancomycin (Sigma) 0.05 mg /100ml, and

Cecum specimens of control mice showed
normal appearance of mucosa containing
goblet cells. No Campylobacter –like
organism or intestinal flora could be seen
on the surface of mucosa .While crypt
opening are round and have a uniform size
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and shape, so the crypt of cecum were
closely packed (Figure 1), also the crypt
unit were uniform.
All infected animals showed abnormal
appearance of mucosa with various degree
of colonization and adherence of C. jejuni
on the epithelial surface, with pathological
changes through the experimental period
.Earliest colonization was observed 24 and
48 hours (P.I) with large numbers of C.
jejuni, with early adherence of C. jejuni to
the cecal epithelial surface, while the gross
appearance of mucosa, the epithelial
surface were similar to these seen in
control animals. Under low magnificationon of SEM, the mucosa showed
pronounced swollen, the microvilli present
in some areas and lost from the cell
surface in other areas of cecal mucosa of
animals which scarified 3 and 4 days P.I.
Some areas were normal under low
magnification of SEM, while under high
magnification
showed
abnormal
appearance, with numerous C. jejuni
invading the mucosal surface. 5 days P.I.
cecal crypts had irregular opening
correlated with loosely attached epithelial

cells to the luminal surface of mucosal
folds with reduction numbers of goblet
cells (Figure 2). As well as mucosal micro
erosion with various size and shape which
characterized by destroyed cecal mucosa
and large numbers of C. jejuni were
observed within this area, which looked
like" worm eaten" areas (Figure 3).The
general appearance of cecal mucosa of
infected animals 6 and 7 days P.I reveled a
patchy erosion and necrosis which were
another pathological changes which appear
as"window"on the cells, with obvious
adherence of C. jejuni on the normal
mucosal areas (Figure 4). The colonization
and adherence of C. jejuni remain at later
times in the infection, with marked
decrease number of surface goblet cells.
Large number of C. jejuni was found
associated with mucous secretion and
directly attached to the epithelial surface
and crypt region. Otherwise, the
orientation of C. jejuni associated with
mucosa in most horizontal, while others
attached end-to end appearance (Figure 5).
However cross section under SEM showed
invaded C. jejuni in submucosal region.

Figure 1. Normal appearance of cecal mucosa
containing goblet cells, no Campylobacter – like
organism or intestinal flora seen (SEM; x 600)
20
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Figure 2. Cecum of infected mouse at 5 days, showed
irregular opening crypts with loosely attached epithelial
cells to the luminal surface of mucosal fold with reduction
numbers of goblet cells ( SEM ;x3120)

Figure 3. Mucosal microerosion characterized by
destroyed cecal mucosa with numerous C.jejuni, with
normal appearance of goblet cell(g) at 5 days P.I ( SEM;
x 1930)

Figure 4. Patchy erosion and necrosis of cecal mucosa
which appear as "a window” on the cell, with adherence
of C.jejuni on the normal area (SEM; x 5000)
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Figure 5. Different orientation of C.jejuni, including horizontal
and attached end – on appearance ( SEM ; x 9600)

B-Appearance of cecum under TEM:
Pathological studies by TEM help to
understand cellular reaction to injury
which couldn’t seen by light microscope
(LM) and SEM. In our study the results
revealed to considerable spectrum of
cellular
alteration
ranged
from
colonization, adherence to various degrees
of invaded organisms with earliest sub
lethal cell damage. In addition, exfoliated
epithelial cells are seen, within the
intestinal lumen with degenerative change
of microvilli. Ultrastructural studies of
cecal epithelium of control mice showed
normal columnar cells of surface
epithelium which had orderly microvillus
border with uniform length. These cells
contained basal nuclei, perinuclear Golgi,
reticuloendoplasmic reticulum and a
abundant mitochondria, and normal
cristae. Initially in an infected animals 24
and 48 hours PI, numerous C. jejuni in
different location at cecal region were
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observed i.e. several bacteria arranged free
in mucous environment of cecal
epithelium, some of them near epithelial
microvillus, others very close proximity to
the tissue surface or in close association
with microvillus, with characteristic size
and shape of C. jejuni i.e. S-shaped and
spiral form. While endoplasmic reticulum,
mitochondria were normal and cytoplasm
had normal density slightly damaged
epithelial cells. Similar pathological
changes were demonstrated in animals
which were sacrificed at 3 and 4 days
included: damaged cells and healthy
appearing cells were seen. Some cells had
normal microvillus with pronounced
cellular edema appeared as large
intracellular vacuole; other cells had
microvilli which were distorted, irregular
in length tufted or
otally lost with
multivacuolation. In addition to presence
of more than one invaded bacteria free
within the epithelial cells cytoplasm. The
deeper parts of crypts were seen to be
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heavily colonized. On the other hand,
nuclear chromatin showing dense staining
and fragmentation due to nuclear necrosis
was seen. Where as the animals sacrificed
at 5 days PI revealed partial loss of surface
mucosal
microvillus with numerous
degenerative
change
including
intracytoplasmic
vacuolation
and
prominent swelling of mitochondria.
Numerous C. jejuni which colonization to
the mucosal epithelial cell, others invading
goblet cell within mucosal epithelial cells
(Figure 6). Sometimes, intracellular C.
jejuni were seen within membrane vacuole
in the cytoplasm of epithelial cell (Figure
7), also, found free in the sub mucosa, with
increased cellular of lamina propria and
sub mucosa due to infiltration of
neutrophil, plasma cell and eosinophil
which were similar to the observation

under L.M.At 6 and 7 days PI various
degree of degenerative changes of
microvillus were seen ranged from
elongation, fusion swelling, budding, to
abnormal shortening and denudation.
Occasionally, C. jejuni were observed
lying close to the microvillus, cytoplasmic
degeneration characterized by project the
cecal epithelial cytoplasm into the gut
lumen and necrosis with multivaculation.
Otherwise,
microvillous-cytoplasmic
extrude toward C. jejuni which located in
the cecal lumen (Figure 8). Degeneration
of microvillus and apical cytoplasm
occurred, damaged cells exhibiting
swollen endoplasmic reticulum and loss of
microvilli are exfoliated into lumen of the
cecum (Figure 9), similar organism were
frequently found deep within the crypt
(Figure 10).

Figure 6. Numerous C.jejuni colonized
(arrow) epithelial cells, others invaded
epithelial goblet cell at 5 days P.I (TEM;
16000)
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Figure 7. Intracellular C.jejuni seen within membrane
vacuole (arrow) in cytoplasm of epithelial cell at 5days P.I
(TEM; x 8700)

Figure 8. Microvilli-cytoplasmic extrusion
(arrow) toward C.jejuni which located in the
cecal lumen at 7 days P.I (TEM; x3400)
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Figure 9. Exfoliated damage epithelial cell into lumen
(arrow) of cecum at 7 days P.I. (TEM; x 4400)

Figure 10. At late stage of infection invaded C.jejuni
(arrow) in deep cecal crypt (TEM ; x 4400)
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DISCUSSION
In this study mucus colonization was seen
as early as 24 hours PI with huge numbers
of C. jejuni which was attributed to
participation spiral morphology of
Campylobacter and especial mode of
motility as well as chemo attraction of
such organism to cecal mucosa which
provided a good environment. Following
colonization of the mucus blanket,
Campylobacter can adherence to the cecal
mucosa and its goblet cells, which suggest
that adherence would be the early stage of
pathogenesis of Campylobacter infection
which agree with Fauchere et al.12
observation, but differs with Lee et al.21
who demonstrated that adherence and
invasion may not be needed for
colonization. While, Gao et al.22 reported
that adherence of C. jejuni to the intestinal
epithelial cells was only found in chronic
infectious model. Our observation showed
abnormalities of microvillus and extrusion
of cytoplasmic mucosal epithelium, as
well as presence of C. jejuni within
membrane-bound vacuole and free in the
cytoplasm. Similar results were observed
in experimentally infected infant macaque
monkeys, which have been observed C.
jejuni invade colonic epithelial cells and
have been found within membrane- bound
vesicles and free in cytoplasm 23 and in
hamster model .9 Campylobacter invasion
has been studied in vitro by using several
cell lines.3,24,25 This am plies that
following colonization and adherence to
the intestinal surface C.jejuni disturbed
normal absorptive capacity of the intestine
by damage epithelial cell surface function
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may be directly affected by toxic
substance produce by C.jejuni in the
intestinal lumen and\ or by cell invasion,
which indicate that invasion considered an
important
step
involved
in
the
pathogenesis
of
Campylobacter
3,25
infection.Konkel et al.
suggested that
several new bacterial proteins synthesized
during interaction with epithelial cells in
culture i.e. Campylobacter can express
more than one antigen and these antigens
may act individually or may in concert to
promote pathogenesis. On the other hand,
present study provides evidence that C.
jejuni has ability to penetrate the mucosal
surface between microvillus and through
goblet cells without any evidence to
internalize via intracellular junction
complex. This finding accordance with
those reported by Russell et al.,23 but
differed with that
observation by
9
Humphrey et al., who demonstrated that
C.jejuni can penetrate the cecal epithelium
of hamster via a tight junction. Following
invasion, the multiplication of organisms
within epithelial cells, then may
translocated across intestinal barriers to
lamina propria leading to obvious
pathological lesions which check as
described earlier.Cytoplasmic organelles
associated with organisms located within
cytoplasm similar that described by
Trumps and Arstila .20 In otherwise, the
marked swelling of E.R may refer to
ability of inter cellular C.jejuni to
disturbed cellular processes such as ion
and water transport mechanism by
secreting cytotoxin, enterotoxin or
hemolysin.23 Intestinal infection with
C.jejuni correlated with an intense
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inflammatory
response
including
polymononuclear leukocyte (PNM's),
which infiltrated the lamina propria of
cecum of infected animals. These
observations indicated that a positive
correlation
between
number
of
intracellular bacteria and number of
intraepithelial PNM's, the survival of
C.jejuni in cell for an extended period
which may attribute to the pathogenicity of
this organism. While cryptitis is an
indication of the number of inflammatory
cells which migrate through an
anatomically intact epithelial lining of
crypt from the surrounding lamina
propria.During the period of our
experiment May organism were present in
the deep crypt lumen, as well as, at lat
stage of infection invaded the cryptal
goblet cells. These findings may explain
persistence of C.jejuni at later period of
infection, due to that these organisms
provided with the energy and carbohydrate
source i.e. mucin.
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@Þ@ microvilli@ bãa…@ oñ…@ ‡@ ë@ (mucosal edema)óØšîÛ@ óﬂ íñ…‰òq@ a†ãòjÃbö@ mucosal appearance)
@´ßòväﬂîq C.jejuni@bãŠ×@æì×@ôë‹@‰òi@‡L@ﬂóãbmì×@ón’q@a‡ë‰@3,4@³í…@òämbç@epithelial surface@åﬂîèu@Úñ†äç
@goblet cells@ a‰bß‡@ bãëìi@ áﬂî×@ Þò…L@ cecal crypts@ åﬂîí@ Ùﬂí‰òã@ åﬂîãì×@ †ãò™@ mucosa@ ‰ò@ ÞL@ óﬂ ãbmì×@ a‡ë‰
@Þò…@ necrosis@ (P.I)@ , patchy erosion ,@a‡ë‰@ 6,7µ
ﬂ Næìi@‰bí…@ cecal mucosa@bäî‘ñìÛòç@bñë‰òçL
@³í…@òämbç@âì×@ Transmission electron@ Microscopy(TEM)Šﬂí‡Nìi@ŠÜí…@âaëñ…òi@b×òãìi@âì×@ë@åmŠİÃòç
@Þ@P.I@a‡ë‰@3,4 N cellular details@bí@óíbbö@bãìi‰bí…@Þò…@cecal epithelium@ﬂóí mucous@ﬂô†ãñëbã@Ãbã…
@bãëìiòç@bñë‰òç@ë@ microvilli@bãëìi@óíbbö@òã@í…@åﬂî×ñ†äç@ë@æìi@‰bí…@ÞòØﬂîm@åﬂîí@âòÜb@åﬂîíòãb@bmòÛby@Úñ†äç
@³í…@òämbç@ŠmŠíì×@åﬂîí crypts@ﬂµLepithelial cytoplasm@Ãbã…@ìi@‰bí…@ (invasive)@ó‘Šﬂîç@bí@ C.jejuni
(surface bí@áî×@bãa…@oñ…@‡ZæìiòÃòö@ (Degenerative changes)@óãò@åﬂîäí‰ìèNæìji@âì×@‰ë‹@ó×ñìﬂî’i@ì×
@åíëòö@ﬂµL@ mucosal goblet cells@Ló‘Šﬂîç@åﬂîí C.jejuni@bí@‰ë‹@b×ñ‰bß‡@Þò…@ mucosal microvilli)
@a‡ë‰@ 5@ cytoplasmic epithelium@ åﬂîíòãb@ ´í@ (membrane vacuole)@ óØç‰ò™@ bîmübÃ@ Ãbã…@ í…
@æëìiˆﬂí‰…@ Z‡@ æŠ×ñ¬‹@ òãìjmbç microvilli@ bãìi@ óãò@ åﬂîäí‰ìèLóﬂîbòã@ bí@ í…@ bËbãìÓ@ …N³í…@ òämbç@ (P.I)
(budding to @óíbböòã@bãìi@p‰ì×@ìi@‰a‰ñë@ (fusion swelling)@ómŠİîö@Hbãìi@ÃìqIæìi‡òq@L@ (elongation)
@bîmübÃ@ Ãbã…@ C.jejuni@ Ãñ‰òi@ microvillous cytoplasmic extrusion~@ abnormal shortening)
@óß‹ýqìníb@ ë@ (exfoliated@ IZôŠØ‘bÓ@ åﬂîí@ microvilli@ bñë‰ìç@ ë (cecal lumen)@ a…ñ‰ì×@ bØîÄí‰
@@.óﬂ îmübÃ@Ãbã@ìi@(apical cytoplasm)@óíòØmìÛ
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اﻟﺨﻼﺻﺔ
اﺳﺘﺨﺪام اﻟﻤﺠﻬﺮ اﻻﻟﻜﺘﺮوﻧﻲ ﻟﺪراﺳﺔ اﻣﺮاﺿﻴﺔ ﺟﺮاﺛﻴﻢ C. jejuni
ﺍﻟﻬﺩﻑ :ﺩﺭﺍﺴﺔ ﻤﻭﺴﻌﺔ ﻻﻤﺭﺍﻀﻴﺔ ﺍﻟﻌﺯﻻﺕ ﺍﻟﻤﺤﻠﻴﺔ ﻟﺠﺭﺍﺜﻴﻡ  C.jejuniﻓﻲ ﺍﻟﻘﻁﺭ ﻭﺒﺼﻭﺭﺓ ﻤﻔﺼﻠﺔ ﺒﺎﺴﺘﺨﺩﺍﻡ ﺍﻟﻤﺠﻬﺭ
ﺍﻻﻟﻴﻜﺘﺭﻭﻨﻲ ) ﺍﻟﻤﺎﺴﺢ ﻭﺍﻟﻨﺎﻓﺩ ( ﻤﻥ ﺨﻼل ﺍﻋﺘﻤﺎﺩ ﺒﺭﻭﺘﻭﻜﻭل ﻤﻨﺎﺴﺏ ﻟﺩﻟﻙ ﺒﺎﻋﺘﻤﺎﺩ ﺍﻟﺤﻴﻭﺍﻨﺎﺕ ﺍﻟﻤﺨﺘﺒﺭﻴﺔ .
ﻁﺭﻴﻘﺔ ﺍﻟﺒﺤﺙ :ﺍﺠﺭﻴﺕ ﻫﺩﻩ ﺍﻟﺩﺭﺍﺴﺔ ﺒﺎﺴﺘﺨﺩﺍﻡ ﻋﺯﻟﺔ ﻤﺤﻠﻴﺔ ) (CJM6ﺤﻴﺙ ﻋﺯﻟﺕ ﻤﻥ ﺍﻁﻔﺎل ﻴﻌﺎﻨﻭﻥ ﻤﻥ ﺍﻻﺴﻬﺎل ﻓﻲ
ﻤﺴﺘﺸﻔﻰ ﺍﻟﻁﻔل ﺍﻟﻤﺭﻜﺯﻱ ﻟﺩﺭﺍﺴﺔ ﺍﻤﺭﺍﻀﻴﺔ ﺘﻠﻙ ﺍﻟﺠﺭﺜﻭﻤﺔ ﺒﻌﺩ ﺍﻋﻁﺎﺌﻬﺎ ﺘﺠﺭﻴﺒﻴﺎ ﻋﻥ ﻁﺭﻴﻕ ﺍﻟﻔﻡ ﻟﻔﺌﺭﺍﻥ ﺨﺎﻟﻴﺔ ﻤﻥ ﺍﻟﺠﺭﺍﺜﻴﻡ
) 10× 1.7ﺨﻠﻴﺔ  /ﻤﻠﻡ ( ﻻﻋﺘﻤﺎﺩﻫﺎ ﻜﻨﻤﻭﺩﺝ ﻟﻬﺩﻩ ﺍﻟﺩﺭﺍﺴﺔ .
ﺍﻟﻨﺘﺎﺌﺞ :ﺒﻴﻨﺕ ﺍﻟﺩﺭﺍﺴﺎﺕ ﺍﻟﺩﻗﻴﻘﺔ ﻟﻼﻋﻭﺭ ﺒﺎﺴﺘﺨﺩﺍﻡ ﺍﻟﻤﺠﻬﺭ ﺍﻻﻟﻜﺘﺭﻭﻨﻲ ﺍﻟﻤﺎﺴﺢ ﺒﺩﺀ ﺍﺴﺘﻌﻤﺎﺭ ﺍﻋﺩﺍﺩ ﻫﺎ ﺌﻠﺔ ﻤﻥ ﺠﺭﺍﺜﻴﻡ C.
 jejuniﺒﻌﺩ  24ﺴﺎﻋﺔ ﻤﻥ ﺍﻻﺼﺎﺒﺔ  ,ﺍﻤﺎ ﺒﺩﺀ ﺍﻻﻟﺘﺼﺎﻕ ﻓﻘﺩ ﻅﻬﺭ ﺒﻌﺩ  48ﺴﺎﻋﺔ ﻤﻥ ﺍﻻﺼﺎﺒﺔ ﻤﻊ ﺴﻼﻤﺔ ﺍﻟﻁﺒﻘﺔ ﺍﻟﻤﺨﺎﻁﻴﺔ
ﻓﻴﻤﺎ ﻟﻭﺤﻅ ﺒﻌﺩ ﺍﻟﻴﻭﻡ ﺍﻟﺜﺎﻟﺙ ﻭﺍﻟﺭﺍﺒﻊ ﻤﻥ ﺍﻻﺼﺎﺒﺔ ﻭﺩﻤﺔ ﺍﻟﻁﺒﻘﺔ ﺍﻟﻤﺨﺎﻁﻴﺔ ﻭﻓﻘﺩﺍﻥ ﺍﻟﺯﻏﻴﺒﺎﺕ ﻓﻲ ﺒﻌﺽ ﺍﺠﺯﺍﺀ ﺍﻟﻁﺒﻘﺔ
ﺍﻟﻅﻬﺎﺭﻴﺔ ﻨﺘﻴﺠﺔ ﻟﺒﺩﺀ ﺍﺨﺘﺭﺍﻕ ﺍﻟﺠﺭﺜﻭﻤﺔ  .ﺍﻤﺎ ﻓﻲ ﺍﻟﻴﻭﻡ ﺍﻟﺨﺎﻤﺱ ﻤﻥ ﺍﻻﺼﺎﺒﺔ ﻓﻘﺩ ﺍﻅﻬﺭﺕ ﺍﻟﻁﺒﻘﺔ ﺍﻟﻤﺨﺎﻁﻴﺔ ﻟﻼﻋﻭﺭ ﻋﺩﻡ
ﺍﻨﺘﻅﺎﻡ ﻓﺘﺤﺎﺕ ﺍﻟﺨﺒﻴﺌﺎﺕ ﻤﻊ ﺍﺨﺘﺯﺍل ﺍﻋﺩﺍﺩ ﺍﻟﺨﻼﻴﺎ ﺍﻟﻜﺎﺴﻴﺔ ﻭﺘﺒﺩﻭ ﺒﻌﺽ ﺍﺠﺯﺍﺌﻬﺎ ﻤﻘﻀﻭﻤﺔ  .ﻓﻴﻤﺎ ﻜﺎﻨﺕ ﺍﻻﻓﺎﺕ ﺒﻌﺩ ﺍﻟﻴﻭﻡ
ﺍﻟﺴﺎﺩﺱ ﻭﺍﻟﺴﺎﺒﻊ ﺘﺘﻤﺜل ﺒﺎﻨﺘﺸﺎﺭ ﺒﻘﻊ ﺍﻟﺘﺎﻜل ﻭﺍﻟﻨﺨﺭ ﻭﺍﺨﺘﺯﺍل ﻭﺍﻀﺢ ﻻﻋﺩﺍﺩ ﺍﻟﺨﻼﻴﺎ ﺍﻟﻜﺎﺴﻴﺔ  ,ﻤﻊ ﺍﺴﺘﻤﺭﺍﺭ ﺍﺴﺘﻌﻤﺎﺭ
ﻭﺍﻟﺘﺼﺎﻕ ﺠﺭﺍﺜﻴﻡ  .C. jejuniﻭﻴﻅﻬﺭ ﺍﻟﻤﺠﻬﺭ ﺍﻻﻟﻜﺘﺭﻭﻨﻲ ﺍﻟﻨﺎﻓﺩ ﺍﺴﺘﻌﻤﺎﺭﺍ ﺠﺭﺜﻭﻤﻴﺎ ﻻﻋﺩﺍﺩ ﻫﺎ ﺌﻠﺔ ﻤﻥ  C. jejuniﻀﻤﻥ
ﺍﻟﻤﺨﺎﻁ ﺍﻟﻤﻐﻁﻲ ﻟﺴﻁﺢ ﺍﻻﻋﻭﺭ ﻤﻊ ﻅﻬﻭﺭ ﺨﻼﻴﺎﻩ ﺒﺎﻟﺸﻜل ﺍﻟﻁﺒﻴﻌﻲ ﻓﻲ ﺒﺩﺍﻴﺔ ﺍﻻﺼﺎﺒﺔ  .ﻭﺒﻌﺩ ﺍﻟﻴﻭﻡ ﺍﻟﺜﺎﻟﺙ ﻭﺍﻟﺭﺍﺒﻊ ﻤﻥ
ﺍﻟﺼﺎﺒﺔ ﻨﻼﺤﻅ ﻤﺯﻴﺠﺎ ﻤﻥ ﺍﻟﺨﻼﻴﺎ ﺍﻟﺴﻠﻴﻤﺔ ﻭﺍﻟﺨﻼﻴﺎ ﺍﻟﻤﺼﺎﺒﺔ ﺍﻟﺘﻲ ﺍﻅﻬﺭﺕ ﺘﻐﻴﺭﺍﺕ ﻓﻲ ﺯﻏﻴﺒﺎﺘﻬﺎ ﻤﻊ ﻏﺯﻭ ﻋﺩﺩ ﻤﻥ ﺠﺭﺍﺜﻴﻡ
 C. jejuniﻟﻬﻴﻭﻟﻰ ﺍﻟﺨﻼﻴﺎ ﺍﻟﻅﻬﺎﺭﻴﺔ  ,ﺒﻴﻨﻤﺎ ﺍﺴﺘﻌﻤﺭﺕ ﺍﻟﺨﺒﻴﺌﺎﺕ ﺍﻟﻌﻤﻴﻘﺔ ﺒﺸﻜل ﻜﺜﻴﻑ .ﻭﻓﻲ ﺍﻟﻴﻭﻡ ﺍﻟﺨﺎﻤﺱ ﻤﻥ ﺍﻻﺼﺎﺒﺔ
ﺘﻐﺯﻭ ﺠﺭﺍﺜﻴﻡ  C.jejuniﺍﻟﺨﻼﻴﺎ ﺍﻟﻜﺎﺴﻴﺔ ﻟﻠﻁﺒﻘﺔ ﺍﻟﻤﺨﺎﻁﻴﺔ ﻭﺒﻌﻀﻬﺎ ﺘﺘﻭﺍﺠﺩ ﻓﻲ ﺩﺍﺨل ﻓﺠﻭﺓ ﻀﻤﻥ ﻫﻴﻭﻟﻰ ﺍﻟﺨﻼﻴﺎ ﺍﻟﻤﻌﻭﻴﺔ.
ﻭﻓﻲ ﺍﻟﻤﺭﺍﺤل ﺍﻟﻤﺘﻘﺩﻤﺔ ﻟﻼﺼﺎﺒﺔ ﺘﺭﺍﻭﺤﺕ ﺍﻟﺘﻐﻴﺭﺍﺘﺎﻟﺘﻨﻜﺴﻴﺔ ﻟﻠﺯﻏﻴﺒﺎﺕ ﻤﻥ ﺍﻻﺴﺘﻁﺎﻟﺔ ﻭﺍﻟﺘﻭﺭﻡ ﻭﺍﻟﺘﺒﺭﻋﻡ ﺍﻟﻰ ﻗﺼﺭﻫﺎ ﻏﻴﺭ
ﺍﻟﻁﺒﻴﻌﻲ ﻭﺍﻨﺒﺜﺎﻕ ﺍﻟﺯﻏﻴﺒﺎﺕ ﻭﺍﻟﻬﻴﻭﻟﻰ ﻤﻌﺎ ﺒﺎﺘﺠﺎﻩ ﺍﻟﺠﺭﺜﻭﻤﺔ ﻓﻀﻼ ﻋﻥ ﺘﻭﺴﻑ ﺍﻟﺯﻏﻴﺒﺎﺕ ﻭﺘﻘﻤﻡ ﺍﻟﻬﻴﻭﻟﻰ ﺒﺎﺘﺠﺎﻩ C. jejuni
ﺍﻟﻤﺘﻭﺍﺠﺩﺓ ﻓﻲ ﺘﺠﻭﻴﻑ ﺍﻻﻋﻭﺭ .
ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﺍﻅﻬﺭﺕ ﺍﻟﻔﺌﺭﺍﻥ ﺍﻟﻤﺨﺘﺒﺭﻴﺔ ﺍﻟﺨﺎﻟﻴﺔ ﻤﻥ ﺍﻟﺠﺭﺍﺜﻴﻡ ﺍﻨﻬﺎ ﻤﻨﺎﺴﺒﺔ ﻟﺩﺭﺍﺴﺔ ﺍﻤﺭﺍﻀﻴﺔ ﺠﺭﺍﺜﻴﻡ  C.jejuniﻭﺩﻟﻙ ﻤﻥ
ﺨﻼل ﻅﻬﻭﺭ ﺘﺠﺭﺜﻡ ﺍﻟﺩﻡ ﺍﻟﻤﺅﻗﺕ ﻭﺍﻻﺴﻬﺎل ﻭﺍﻻﻓﺎﺕ ﺍﻟﻤﻌﻭﻴﺔ ﺍﻟﻤﻤﺎ ﺜﻠﺔ ﻓﻲ ﺍﻻﻨﺴﺎﻥ ﻨﺘﻴﺠﺔ ﺍﻻﺼﺎﺒﺔ ﺒﻬﺩﻩ ﺍﻟﺠﺭﺜﻭﻤﺔ .ﻭﻗﺩ
ﺍﻅﻬﺭﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻟﺤﺎﻟﻴﺔ ﺍﻫﻤﻴﺔ ﺍﻟﻤﺠﻬﺭ ﺍﻻﻟﻜﺘﺭﻭﻨﻲ )ﺍﻟﻤﺎﺴﺢ ﻭﺍﻟﻨﺎﻓﺩ( ﻟﺩﺭﺍﺴﺔ ﺍﻤﺭﺍﻀﻴﺔ ﻫﺩﻩ ﺍﻟﺠﺭﺍﺜﻴﻡ ﻭﺍﻟﺘﻲ ﺘﻀﻤﻨﺕ
ﺍﻻﺴﺘﻌﻤﺎﺭ ﻭﺍﻻﻟﺘﺼﺎﻕ ﻭﺍﻻﺨﺘﺭﺍﻕ ﻭﺍﻟﺘﻜﺎﺜﺭ ﻭﺍﻟﻐﺯﻭ ﺍﻟﺠﺭﺜﻭﻤﻲ ﻓﻀﻼ ﻋﻥ ﺍﺤﺩﺍﺙ ﺍﻟﻌﺩﻴﺩ ﻤﻥ ﺍﻟﺘﻐﻴﺭﺍﺕ ﺍﻟﻤﺭﻀﻴﺔ.
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ABSTRACT
Background Chronic heart failure is one of the main cardiovascular diseases that has
increased prevalence in the recent years and it has been projected that chronic heart failure
will be a major cause of morbidity and mortality in the future. Recent researches demonstrate
the importance of certain trace elements in the pathogenesis of cardiovascular disorders.
Among these elements is copper metal. It is considered as a strong antioxidant.
Objectives This study was undertaken in order to investigate the serum copper level in
patients with chronic heart failure compared to healthy individuals, and to find whether there
is any relationship between serum copper level and patients with chronic heart failure.
Patients and methods A case series study was conducted on 53 patients (37 males, 16
females) with chronic heart failure, with a mean age of 52.23+ 13.1 years who randomly
selected from patients admitted to medical wards and Cardiac Care Unit of Ibin-Seena
Teaching Hospital in Mosul city during the period from July 2006 to December 2006. The
study also included 32 healthy volunteers (18 males, 14 females) with a mean age of 41.31+
14.72 years, as a control group. Serum copper concentration was measured in patients with
chronic heart failure and healthy controls.
Results The results indicate that patients exhibited significant decrease in the serum copper
level (p<0.001) as compared to the healthy controls. Also the results showed that there is no
statistically significant difference in the concentration of serum copper between males and
females in patients with chronic heart failure (p>0.05).
Conclusions and Recommendations Chronic heart failure is a multifactorial syndrome.
Several factors had been found to contribute to the development of this syndrome. Low
serum copper level may be one of these contributing factors, probably by elevating blood
pressure, impairing different tissue formation and inducing high serum cholesterol level.
Measurement of serum copper level might provide additional and useful laboratory test for
the assessment of the patients with chronic heart failure and oral copper may have a role in
therapy.
DMJ 2008;2(1): 31-40.
Key words: Chronic heart failure, Serum copper status
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will be a major cause of morbidity and
mortality in the future.1 The concept of
CHF involves primarily impairment in
functional capacity of cardiac muscle with
a wide variety of neurohumoral disorders.2
Recent researches demonstrate the
importance of certain elements in the
pathogenesis of cardiovascular disorders.
Among these elements is copper metal.3
Copper is the third most abundant mineral
in the human body, it acts a cofactor for
many enzymes.4,5 it is also considered as a
strong antioxidant.6,7The liver is the main
regulator of copper in the body
,accordingly liver diseases or altered
plasma ceruloplasmin level may contribute
to low plasma copper level (PCuL).8,9
Copper is widely distributed in foods10
thus nutritional copper deficiency is rarely
observed except in patients receiving total
parentral nutrition,11 or in people who are
consuming high acid content diet and are
stored in cans for a long time,12 or high
dose of supplements of zinc, vitamin C,
and iron containing diets.13 It also occurs
in those who are receiving copper –
lowering agents like tetrathiomolybdate
and D-penicillamine.14, 15
Copper
deficiency
has
been
associated with nephrotic syndrome,16 a
variety
of
vascular
abnormalities,
17
hypochromic anemia, and impairment of
blood supply to cardiac muscles with
subsequent heart disease.18
On other hand hypercuperaemia is a
condition that is associated with
hyperceruloplaminaemia.19
Ceruploplasmin is an acute phase protein
that is increased in a variety of neoplastic
and inflammatory states; leukemia,
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lymphoma; primary biliary cirrhosis and
rheumatic
arthritis,
marked
hypercuperaemia are formed in acute and
chronic
cases
of
liver
diseases,
infections.9,20,21
High
level
of
ceruploplasmins occur in pregnancy due to
high
estrogens,
and
with
oral
contraceptives when the agent contains
estrogen as well as progesterone8,22 and
increased with copper intoxication.11
The present study is an attempt to
evaluate the serum copper status in
patients with CHF and to find if there is
any relationship between SCuL and CHF.
PATIENTS AND METHODS
The study was conducted on 53 patients
[(37 males(69.8%),and 16 females(30.2)]
with CHF, with a mean age of 52.23+ 13.1
years who were randomly selected from
patients admitted to medical wards and
Cardiac Care Unit (CCU) of Ibin-Seena
Teaching Hospital in Mosul city during the
period from July 2006 to December 2006.
Chronic Heart failure was documented
by electrocardiography as well as
electrocardiogram and clinical findings.
The severity of the CHF was determined
by the criteria of the New York Heart
Association.23 Accordingly 18 patients
were of class I CHF, 20 patients were of
class II and 15 patients were of class III
CHF. Four patients were maintained on
digoxin and moduretic, 10 patients were
maintained on digoxin, moduretic and
captopril and the last 3 patients were
maintained on digoxin frusemide and
captopril. The study also included 32
healthy volunteers [(19 males (59.4%), and
13 females (40.6%)] with a mean age of
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41.31+ 14.72 years as control group. All
controls were scrutinized for the absence
of any cardiac or renal disease by thorough
history and physical examination.
Five ml. of venous blood was
obtained from a suitable forearm vein into
plain tubes, the tubes centrifuged for 30
minutes , the serum then separated and
kept in capped plastic tubes in deep freeze
(-20◦C) until analysis. Serum copper
concentration was estimated in patients
with HF and healthy controls using a Pye
Unicam Model SP9 Atomic Absorption
Spectrophotometer.24
Standard statistical methods were used
to determine the mean, standard deviation
(SD) and range. The unpaired Z- test ,
unpaired student t- test and Chi-square
tests were used. All values quoted as the
mean ± SD.The accepted level of
statistical significance was considered at
p<0.05.25

of SCuL in patients and controls.
In recent study, the mean + SD of
SCuL in patients with CHF was 5.58
+2.44 µmol/L, while in controls was 16.02
+5.57 µmol/L. SCuL in patients with CHF
was significantly lower in comparison with
the controls (p<0.001) as shown in table 1.
The reference range (mean ± 2SD) of
SCuL was calculated to be 4.88-27.16
µmol/L.In control group 25 subjects
(78.1%) had SCuL within the reference
range, 5 subjects (15.6%) had SCuL less
than the lower limit of the reference range,
and 2 subjects (6.3%) had SCuL higher
than the reference range. On the other
hand in patients with CHF all 53 patients
(100%) had SCuL lower than reference
range (p<0001) (Table 2 and Figure 2).
The results of current study also
revealed that SCuL was lower in female
patients with CHF as compared to the male
patients. The mean+SD for PCuL in
females was 5.58+ 2.44 µmol/L, while in
male patients was 5.65+2.56 µmol/L, but
the differences was statistically nonsignificant (p>0.05) as shown in Table 3.

RESULTS
Figure 1 shows the frequency distributions
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Figure 1. Distribution of SCuL in patients with CHF and controls
Bars represent mean ± 2SD
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Table 1. Mean +SD for SCuL in patients with CHF compared with healthy
control group

Variable

SCuL (µmol/L )

Controls
n=32

Patient
n=53

mean + SD

mean +SD

16.02 +5.57

5.58 +2.44*

P-value

<0.001

*significant difference from control value, p<0.001

Table 2. Number and percentage of controls, and patients subdivided into
three subgroups according to the level of PCuL
Groups

Controls
n=32
n (%)

Patients
n=53
n (%)

Level I
Normal level

25 (78.1)

0 (0.0)

Level II
subnormal

5 (15.6)

53 (100.0)

Level III
Above normal

2 (6.3)

0 (0.0)

100

Percentage (%) of subjects

90
80

P- value

< 0.0001

Within normal range

Lower than normal

Upper than normal

70
60
50
40
30
20
10
0

Controls

Patients

Figure 2. Distribution of serum copper level in patients
andcontrols according to normal range
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Table 3. Comparison between SCuL in males and females in patients with
CHF

Sex

SCuL (µmol/L )

Males
n=32

Females
n=53

mean + SD

mean +SD

5.65+2.56

5.40 +2.23NS

P-value

> 0.05

NS: non-significant difference, (p>0.05)

DISCUSSION
Copper is an essential trace element
required by aerobic organisms, it plays an
important role in energy production,
connective
tissue
formation,
neurotransmitter synthesis iron metabolism
and as antioxidant.5 The results of the
current study show a significant decrease
in SCuL in patients with CHF in
comparison with the healthy controls
which is in agreement with the findings
observed by other investigators.26,27 There
is more than one explanation for the
mechanism of copper deficiency in
enhancing cardiovascular diseases. Copper
deficiency is usually associated with
decreased myocyte fragility and increased
myocyte size leading to decrease passive
stiffness of cardiac myocytes and cardiac
tissues
with
subsequent
cardiac
28
hypertrophy and cardiomyopathy. Many
studies in animals maintained on low
copper diet revealed decreased connective
tissue content of the heart in these
animals.29 In addition to these observations
altered Na+-K+ ATPase activity30 and
decreased cross linking of elastin and
collagen31 may also contribute to

decreased cardiac myocyte functional
capacity with subsequent impaired
pumping capacity of the heart and finally
heart failure.
The abnormal levels of copper in
patient with CHF are probably due to
changes in the concentration of
caeruloplasmin
in
the
plasma.8,9
Ceruloplasmin is a major carrier protein
for copper. About 90-95% of total copper
is incorporated into caeruloplasmin while
the rest is bound to albumin and amino
acids.32 There is a linear relationship
between
SCuL
and
plasma
16
This indicates that
caeruloplasmin.
hypocupraemia and hypercupraemia are
conditions that are related to changes in
the level of plasma ceruloplasmin.19
Hypocupraemia in patients with CHF
is
mainly
due
to
19
hypocerulopalsminaemia.
Caeruloplasmin is low in two major
inherited
abnormalities
of
copper
metabolism such as Wilson's disease and
Menkes"kinky-hair syndrome" , with
protein loss such as nephritic syndromes
and malabsorption,16,33 and with some
cases of advanced liver diseases in which
decrease in serum proteins have
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occurred.8,9 Drug effect may also
contribute to low SCuL,14,15 in addition
most of elderly patients with chronic
debilitating diseases used to consume
different combination of ionic that may
contains large doses of zinc, vitamin C,and
iron which predispose to decrease SCuL13;
and lastly hypocupraemia in patients with
HF may be nutritional.11
The findings of this study may
indicate that patients with CHF are liable
to develop low SCuL; therefore it is
recommended that copper supplementation
can be added to the treatment of patients
with heart failure.
In the current study a non-significant
difference is found in SCuL between
females and males with CHF.This agrees
with the finding by other researcher.34
CONCLUSIONS AND
RECOMMENDATIONS
Chronic heart failure is a multifactorial
syndrome. Several factors had been found
to contribute to the development of this
syndrome. Low serum copper level may be
one of these contributing factors, probably
by elevating blood pressure, impairing
different tissue formation and inducing
high serum cholesterol level.
Measurement of SCuL might provide
additional and useful laboratory test for the
assessment of the patients with CHF and
oral copper may have a role in therapy.
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ﺍﻟﺨﻼﺼﺔ

ﺘﻘﻴﻴﻡ ﻤﺴﺘﻭﻯ ﺍﻟﻨﺤﺎﺱ ﻓﻲ ﻤﺼل ﻤﺭﻀﻰ ﻋﺠﺯ ﺍﻟﻘﻠﺏ ﺍﻟﻤﺯﻤﻥ
ﺍﻟﺨﻠﻔﻴﺔ :ﻋﺠﺯ ﺍﻟﻘﻠﺏ ﺍﻟﻤﺯﻤﻥ ﻴﻌﺘﺒﺭ ﻭﺍﺤﺩﹰﺍ ﻤﻥ ﺃﻫﻡ ﺍﻷﻤﺭﺍﺽ ﺍﻟﻘﻠﺒﻴﺔ ﺍﻟﻭﻋﺎﺌﻴﺔ ﻭﺍﻷﻜﺜﺭ ﺍﻨﺘﺸﺎﺭﹰﺍ ﻓﻲ ﺍﻟﺴﻨﻭﺍﺕ ﺍﻷﺨﻴﺭﺓ ﻭﻤﻥ
ﺍﻟﻤﺘﻭﻗﻊ ﺃﻥ ﻴﻜﻭﻥ ﻋﺠﺯ ﺍﻟﻘﻠﺏ ﺍﻟﻤﺯﻤﻥ ﺍﻟﺴﺒﺏ ﺍﻟﺭﺌﻴﺴﻲ ﻟﺯﻴﺎﺩﺓ ﻨﺴﺒﺔ ﺍﻟﻭﻓﻴﺎﺕ ﻓﻲ ﺍﻟﻤﺴﺘﻘﺒل .ﺍﻟﺒﺤﻭﺙ ﺍﻟﺤﺩﻴﺜﺔ ﻭﻀﺤﺕ ﺃﻫﻤﻴﺔ
ﻗﺴﻡ ﻤﻥ ﺍﻟﻤﻌﺎﺩﻥ ﺍﻟﻨﺎﺩﺭﺓ ﻭﺩﻭﺭﻫﺎ ﻓﻲ ﺍﻟﻨﺸﻭﺀ ﺍﻟﻤﺭﻀﻰ ﻟﻼﻀﻁﺭﺍﺒﺎﺕ ﺍﻟﻘﻠﺒﻴﺔ ﺍﻟﻭﻋﺎﺌﻴﺔ .ﺒﻴﻥ ﻫﺫﻩ ﺍﻟﻤﻌﺎﺩﻥ ﻫﻭ ﻋﻨﺼﺭ
ﺍﻟﻨﺤﺎﺱ ﺍﻟﺫﻱ ﻴﻌﺘﺒﺭ ﺃﻗﻭﻯ ﻤﺎﻨﻊ ﻟﻠﺘﺄﻜﺴﺩ .
ﺍﻷﻫﺩﺍﻑ :ﺘﻬﺩﻑ ﺍﻟﺩﺭﺍﺴﺔ ﺇﻟﻰ ﺍﺨﺘﺒﺎﺭ ﻤﺴﺘﻭﻯ ﺍﻟﻨﺤﺎﺱ ﻓﻲ ﺃﻤﺼﺎل ﺍﻟﻤﺭﻀﻰ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﻌﺠﺯ ﺍﻟﻘﻠﺏ ﺍﻟﻤﺯﻤﻥ ﻤﻘﺎﺭﻨﺔ ﻤﻊ
ﺍﻷﺼﺤﺎﺀ ﻭ ﻟﻤﻌﺭﻓﺔ ﻓﻴﻤﺎ ﺇﺫﺍ ﻜﺎﻥ ﻫﻨﺎﻙ ﻋﻼﻗﺔ ﺒﻴﻥ ﻤﺴﺘﻭﻯ ﺍﻟﻨﺤﺎﺱ ﻭﻋﺠﺯ ﺍﻟﻘﻠﺏ ﺍﻟﻤﺯﻤﻥ.
ﺩﺭﺍﺴﺔ ﺴﻠﺴﻠﺔ ﻤﻥ ﺍﻟﺤﺎﻻﺕ.
ﺍﻟﻤﺭﻀﻰ ﻭﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﺃﺠﺭﻴﺕ ﺩﺭﺍﺴﺔ ﺴﻠﺴﻠﺔ ﺤﺎﻻﺕ ﺤﻴﺙ ﺸﻤﻠﺕ ﺍﻟﺩﺭﺍﺴﺔ  53ﻤﺭﻴﻀﺎ ) 37ﺫﻜﺭﺍﻭ 16ﺃﻨﺜﻰ( ﻤﺼﺎﺒﻴﻥ
ﺒﻌﺠﺯ ﺍﻟﻘﻠﺏ ﺍﻟﻤﺯﻤﻥ  ،ﻤﻌﺩل ﺃﻋﻤﺎﺭﻫﻡ  13.1 ±52.23ﺴﻨﺔ ﻭﺍﻟﻠﺫﻴﻥ ﺘﻡ ﺍﺨﺘﻴﺎﺭﻫﻡ ﻋﺸﻭﺍﺌﻴﺎ ﻤﻥ ﺍﻟﻤﺭﻀﻰ ﺍﻟﺭﺍﻗﺩﻴﻥ ﻓﻲ
ﺍﻟﺭﺩﻫﺎﺕ ﺍﻟﺒﺎﻁﻨﻴﺔ ﻭﻭﺤﺩﺓ ﺍﻟﻌﻨﺎﻴﺔ ﺍﻟﻘﻠﺒﻴﺔ ﻟﻤﺴﺘﺸﻔﻰ ﺍﺒﻥ ﺴﻴﻨﺎ ﺍﻟﺘﻌﻠﻴﻤﻲ ﻓﻲ ﺍﻟﻤﻭﺼل ﻟﻠﻔﺘﺭﺓ ﻤﻥ ﺘﻤﻭﺯ 2006ﺇﻟﻰ ﻜﺎﻨﻭﻥ ﺍﻷﻭل
 .2006ﻜﻤﺎ ﺸﻤﻠﺕ ﺍﻟﺩﺭﺍﺴﺔ  32ﺸﺨﺼﺎ ﻤﻥ ﺍﻷﺼﺤﺎﺀ ﺍﻟﻤﺘﻁﻭﻋﻴﻥ ﻜﻤﺠﻤﻭﻋﺔ ﺴﻴﻁﺭﺓ ﻤﻌﺩل ﺍﻋﻤﺎﺭﻫﻡ±41.31
 14.72ﺴﻨﺔ .ﺘﻡ ﻗﻴﺎﺱ ﻤﺴﺘﻭﻯ ﺍﻟﻨﺤﺎﺱ ﻓﻲ ﺍﻟﻤﺼل ﻟﺩﻯ ﺍﻟﻤﺭﻀﻰ ﻭﺍﻟﻤﺠﻤﻭﻋﺔ ﺍﻟﻀﺎﺒﻁﺔ.
ﺍﻟﻨﺘﺎﺌﺞ :ﺃﻅﻬﺭﺕ ﻨﺘﺎﺌﺞ ﻫﺫﺍ ﺍﻟﺒﺤﺙ ﺒﺼﻭﺭﺓ ﻭﺍﻀﺤﺔ ﻨﻘﺼﺎ ﻤﻌﻨﻭﻴﺎ )ﺍﺤﺘﻤﺎﻟﻴﺔ > (0.001ﻓﻲ ﻤﺴﺘﻭﻯ ﺍﻟﻨﺤﺎﺱ ﻓﻲ ﻤﺭﻀﻰ
ﻋﺠﺯ ﺍﻟﻘﻠﺏ ﺍﻟﻤﺯﻤﻥ ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻷﺼﺤﺎﺀ .ﻜﻤﺎ ﺃﻅﻬﺭﺕ ﺍﻟﻨﺘﺎﺌﺞ ﻋﺩﻡ ﻭﺠﻭﺩ ﺘﺄﺜﻴﺭ ﻤﻌﻨﻭﻱ ﻟﻠﺠﻨﺱ ﻋﻠﻰ ﺘﺭﻜﻴﺯ ﺍﻟﻨﺤﺎﺱ ﻓﻲ
ﻤﺼل ﺍﻟﻤﺭﻀﻰ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﻌﺠﺯ ﺍﻟﻘﻠﺏ ﺍﻟﻤﺯﻤﻥ )ﺍﺤﺘﻤﺎﻟﻴﺔ<.(0.05
ﺍﻻﺴﺘﻨﺘﺎﺝ ﻭ ﺍﻟﺘﻭﺼﻴﺎﺕ :ﻫﻨﺎﻙ ﺍﻟﻌﺩﻴﺩ ﻤﻥ ﺍﻟﻌﻭﺍﻤل ﺍﻟﺘﻲ ﺘﺅﺩﻱ ﺇﻟﻰ ﻋﺠﺯ ﺍﻟﻘﻠﺏ ﺍﻟﻤﺯﻤﻥ ﻭﺭﺒﻤﺎ ﻴﻜﻭﻥ ﺍﻨﺨﻔﺎﺽ ﻤﺴﺘﻭﻯ
ﺍﻟﻨﺤﺎﺱ ﻓﻲ ﺍﻟﻤﺼل ﻭﺍﺤﺩﺍ ﻤﻥ ﺘﻠﻙ ﺍﻟﻌﻭﺍﻤل ﺍﻟﻤﺴﺎﻫﻤﺔ ﻭﺫﻟﻙ ﺒﺎﺭﺘﻔﺎﻉ ﻀﻐﻁ ﺍﻟﺩﻡ  ،ﺨﻠل ﻓﻲ ﺘﻜﻭﻴﻥ ﺃﻨﺴﺠﺔ ﺍﻟﺠﺴﻡ ﺍﻟﻤﺨﺘﻠﻔﺔ
ﻭﺘﺤﻔﻴﺯ ﺍﺭﺘﻔﺎﻉ ﻤﺴﺘﻭﻯ ﺍﻟﻜﻭﻟﺴﺘﺭﻭل ﻓﻲ ﺍﻟﻤﺼل.
ﻴﺠﺏ ﻗﻴﺎﺱ ﻤﺴﺘﻭﻯ ﺍﻟﻨﺤﺎﺱ ﻓﻲ ﺍﻟﻤﺼل ﻜﻔﺤﺹ ﺍﻀﺎﻓﻰ ﻟﺘﻘﻴﻴﻡ ﺍﻟﻤﺭﻀﻰ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﻌﺠﺯ ﺍﻟﻘﻠﺏ ﺍﻟﻤﺯﻤﻥ ﻭﺇﻋﻁﺎﺀ ﻋﻨﺼﺭ
ﺍﻟﻨﺤﺎﺱ ﻋﻥ ﻁﺭﻴﻕ ﺍﻟﻔﻡ ﻜﻌﻼﺝ ﻟﻠﻤﺭﻀﻰ ﺍﻟﻤﺼﺎﺒﻴﻥ.
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ABSTRACT
Background Dyslipidaemia is a major risk factor for coronary heart disease which can be
assessed by measuring serum lipid profile. Biological variation has an important effect on the
interpretation of all laboratory investigations, including lipid profile.
Objectives To define the biological and analytical components of variation for the different
parameters of serum lipid profile.
Methods The present study was conducted in Mosul City in northern Iraq, from 1st February
to 30th April 2004. Fasting venous blood was collected from each of 10 apparently healthy
volunteers (6 men and 4 women, aged 22-40 years), at 8-10 am following an overnight fast,
at intervals of one week for 10 weeks. Sera were separated and stored frozen, in duplicate.
Measurement and calculation of the different components of serum lipid profile were made
including: triglycerides (TG), total cholesterol, HDL-C, LDL-C and ratios of total
cholesterol: HDL-C, LDL-C: HDL-C and TG: HDL-C.
Results The intra-individual (CVI) and inter-individual (CVG) variation were 21% and 37%
for TG, 7.5% and 16.7% for total cholesterol, 11.2% and 24.5% for HDL-C, 13.7% and
28.3% for LDL-C, 13.1% and 25.4% for total cholesterol: HDL-C, 25.9% and 34.7% for
LDL-C: HDL-C, and 27.2% and 40.7% for TG: HDL-C respectively. The indices of
individuality, as reflected by CVI/CVG, for these parameters were all <1.0 (0.57 for TG, 0.45
for total cholesterol, 0.46 for HDL-C, 0.48 for LDL-C, 0.52 for total cholesterol: HDL-C,
0.95 for LDL-C: HDL-C and 0.85 for TG: HDL-C). The analytical goals for imprecision, as
reflected by analytical variation (CVA), was 6.3% for TG, 4.0% for total cholesterol, 5.2% for
HDL-C, 7.8% for LDL-C, 5.8% for total cholesterol: HDL-C, 5.7% for LDL-C: HDL-C and
5.9% for TG: HDL-C. The critical difference calculated as 2.77(CVA2+ CVI2)1/2 was 60.7%
for TG, 23.5% for total cholesterol, 34.2% for HDL-C, 43.6% for LDL-C, 39.7% for total
cholesterol: HDL-C, 73.3% for LDL-C: HDL-C and 97.5% for TG: HDL-C.
Conclusion The biological and analytical components of variation showed marked
individuality. This together with the index of individuality supports the limited usefulness of
using the conventional population-based reference range for interpretive criteria. The critical
differences also confirm that single determination of lipid profile may have limited value in
screening purpose.
DMJ 2008;2(1): 41-53.
Key words: Lipid profile, Biological variation, Analytical variation

L

ipoproteins are spherical particles that
are made up of hundreds of lipid and

protein molecules where triglycerides and
cholesterol ester (non-polar) comprise the
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core
of
the
lipoprotein,
while
phospholipids, small quantity of free
unesterified cholesterol and apoproteins
(polar) occupy the surface of the
lipoprotein. There are many types of
apoproteins that are present in the
lipoprotein, of which apo A1, B, C and E
are the most important. The lipoproteins
are classified by their density into five
main classes: Chylomicrons, very low
density lipoproteins (VLDL), intermediate
density lipoproteins (IDL), low density
lipoproteins (LDL) and high density
lipoproteins (HDL).1
Coronary heart disease (CHD) constitutes
one of the main health problems,
representing the leading most common
disease and hospital-based mortality.2
Extensive medical research has identified
hyperlipidaemia as a major risk factor for
heart disease with an established clinical
correlation between hyperlipidaemia and
the incidence of CHD.3 The risk factors for
CHD include, other than hyperlipidaemia
or dyslipidaemia,4 family history,5 age and
sex,6 hypertension,7 diabetes mellitus and
insulin resistance,8 obesity,9 lack of
and
cigarette
physical
exercise,10
11
smoking.
There are certain factors that may
affect lipid measurement. These include
pre-analytical factors such as fasting,12
posture,13 sample processing and sample
type.14 Intra-individual factors include
diet,15 obesity,9 exercise,16 smoking,11 and
alcohol consumption.17 All these factors,
pre-analytical and intra-individual, which
vary within the same individual as well as
between individuals, will result in a
proportion of intra-individual and inter-
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individual variation.18 In addition, an
analytical variation is associated with the
different components of lipid profile which
is added to the individual variation.
The aim of the current study was to
define the biological (intra-individual and
inter-individual)
and
analytical
components of variation for serum lipid
profile in a sample of 10 apparently
healthy individuals.
PARTICIPANTS, MATERIALS AND
METHODS
The present study was conducted in Mosul
City in northern Iraq, during from 1st
February to 30th April 2004. Fasting
venous blood was collected at 8-10 am
following an overnight fast, from each of
10 apparently healthy volunteers (6 men
and 4 women, aged 22-40 years). The
specimens were collected at intervals of 1
week during 10 weeks period. To
minimize pre-analytical variation, the
same phlebotomist collected the blood
specimens. Also, to minimize the
analytical variation, all specimens from
each individual were assayed in a single
batch, using the same lots of reagents. Sera
were separated and stored frozen until
analysis, in duplicate. Measurements of
serum lipid components were made and in
addition, a number of indices for certain
lipid parameters were calculated or derived
from the measured values.19, 20 The
analytical work was performed in the
Department of Clinical Biochemistry,
College of Medicine, University of Mosul,
Iraq, including:
1. Measured parameters:
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a. Triglycerides (TG).
b. Total cholesterol.
c. HDL-cholesterol.
2. Derived parameters:
a. LDL-cholesterol.
b. Non-HDL-cholesterol.
c. Total cholesterol: HDL-cholesterol.
d. LDL-cholesterol: HDL-cholesterol.
e. TG: HDL-cholesterol.
Serum TG and total cholesterol were
measured by enzymatic methods21 using
kits from bioMerieux (France). Serum
HDL.C was measured following the
precipitation of the apoprotein B
containing chylomicrons and lipoproteins
of VLDL and LDL by phosphotungstic
acid in the presence of magnesium ions.22
The
supernatant
obtained
after
centrifugation that contains HDL was
determined
using
the
cholesterol
enzymatic reagents from bioMerieux
(France). Serum LDL-C is calculated by
the Friedwald formula,23 using total
cholesterol, HDL-C and TG values;
whereby:
LDL-C (mg/dl)
= total cholesterol –
HDL-C – (TG × 0.2)
Or, LDL-C (mmol/L) = total cholesterol –
HDL-C – (TG × 0.455)
Serum non HDL-C is calculated by
subtracting HDL-C value from total
cholesterol value as recommended by the
NCEP III19. Certain indictors or ratios of
lipid profile parameters are calculated by
dividing the corresponding value of lipid
components.
This
includes
total
cholesterol: HDL-C (so-called atherogenic
index), LDL-C: HDL-C, and TG: HDL-C.
All these biochemical analyses were
performed in the Clinical Chemistry
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Laboratory, Department of Biochemistry,
College of Medicine, University of Mosul,
Iraq.
Standard statistical methods were used
for the analysis of data.24 The mean and
SD were calculated for each parameter of
serum lipid profile from each participant.
The data were inspected for any outlier
(defined as values outside ±3 SD from the
mean). There was no outlier and all results
were within the mean ± 2 SD. The
duplicate data were then analysed for
variance. The total variance was dissected
into analytical (CVA), biological intraindividual (CVI) and biological interindividual (CVG) components. The index
of individuality (CVI/CVG) and critical
difference (2.77 (CVA2 + CVI2)1/2 were
also calculated.25
RESULTS
The individual duplicate results (with their
means) of serum lipid profile each week
for 10 weeks and for the 10 healthy
volunteers are presented in table 1 and
figures 1-5. The mean and SD for each
parameter in each individual and the CV
were calculated for the 10 weeks and this
represents the intra-individual variation
(CVI). The overall variation of each
parameter of lipid profile involving all
individuals represents the inter-individual
variation (CVG). The analytical variation
(CVA) for each parameter was calculated
from the differences in the duplicate
results. The individuality index (CVI/CVG)
and critical difference [2.77 (CVA2 +
CVI2)1/2] were also calculated and
presented in table 2.
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The CVI and CVG are 21% and 37%
for TG, 7.5% and 16.7% for total
cholesterol, 11.2% and 24.5% for HDL-C,
13.7% and 28.3% for LDL-C, 13.1% and
25.4% for the total cholesterol: HDL-C,
25.9% and 34.7% for LDL-C:HDL-C, and
27.2% and 40.7% for TG: HDL-C
respectively. The indices of individuality
are 0.57 for TG, 0.45 for total cholesterol,
0.46 for HDL-C, 0.48 for LDL-C, 0.52 for
total cholesterol: HDL-C, 0.95 for LDL-C:
HDL-C and 0.85 for TG: HDL-C. The
analytical goals for imprecision, as

reflected by analytical variation (CVA), are
6.3% for TG, 4% for total cholesterol,
5.2% for HDL-C, 7.8% for LDL-C, 5.8%
for total cholesterol: HDL-C, 5.7% for
LDL-C: HDL-C and 5.9% for TG: HDLC. The, changes required for the critical
differences to be significant (p<0.05), are :
60.7% for TG, 23.5% for total cholesterol,
34.2% for HDL-C, 43.6% for LDL-C,
39.7% for total cholesterol: HDL-C,
73.4% for LDL-C: HDL-C and 97.5% for
TG: HDL-C.

Table 1. Values of serum lipid profile presented as mean ± SD for serial 10 weeks intervals for 10
healthy individuals
TG
(mg/dl)

TC
(mg/dl)

HDL-C
(mg/dl)

LDL-C
(mg/dl)

TC:
HDL-C

LDL-C:
HDL-C

TG:
HDL-C

1

180.8 ± 30.7

142.5 ± 6.4

40.5 ± 2.67

65.9 ± 9.5

3.52 ± 0.21

1.63±0.26

4.48±0.83

2

73.4 ± 14.4

144.7 ± 9.1

53.5 ± 4.53

76.3 ± 9.1

2.72 ± 0.28

1.44±0.24

1.39±0.34

3

136.3 ± 30.1

207.9 ±12.1

38.4 ± 3.48

142.3 ± 12.1

5.4 ± 0.35

3.72±0.33

3.58±0.33

4

118.9 ± 25.4

216.2 ± 8.8

52.5 ± 4.55

139.9 ± 8.8

4.14 ± 0.30

2.68±0.29

2.28±0.49

5

157.7 ± 35.8

149.7 ± 8.1

33.6 ± 3.41

84.4 ± 10.9

4.47 ± 0.37

2.53±0.39

4.74±1.17

6

73.5 ± 32.8

169.8 ±22.6

39.4 ± 7.14

115.4 ± 22.3

4.4 ± 0.79

3.0±0.79

1.87±0.80

7

152.1 ± 21.2

155.6 ± 5.2

29.25 ±5.43

95.6 ± 10.2

5.47 ± 0.92

3.39±0.76

5.37±1.30

8

195.1 ± 31.1

155.3 ±11.0

27.85 ±3.54

88.4 ± 10.7

5.65 ± 0.79

3.22±0.58

7.15±1.64

9

86.4 ± 19.0

156.6 ± 9.7

41.7 ± 5.00

98.6 ± 9.8

3.81 ± 0.51

2.40±0.39

2.14±0.69

10

126.6 ± 26.4

182.5 ±14.3

51.1 ± 4.35

101.9 ± 15.6

3.54 ± 0.39

2.0±0.38

2.47±0.44

Subject
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Table 2. Mean ± SD of serum lipid profile with calculated components of variations and derived
indices (analytical, intraindividual, interindividual, index of individuality and critical
differences)
Mean ±
SD

Analyte
Triglyceride
(mg/dl)
Cholesterol
(mg/dl)
HDL-C
(mg/dl)
LDL-C
(mg/dl)

Intra
Inter
Index
Critical
Analytical
Individual Individual
of
Difference (%)
Variation
Variation Variation Individuality
2.77(CVA2+
CVA (%)
CVI (%)
CVI2)½
CVG (%)
(CVI/CVG)

130.1 ± 48.6

6.3

21.0

37.0

0.57

60.7

168.1 ± 27.2

4.0

7.5

16.7

0.45

23.5

40.8 ± 9.8

5.2

11.2

24.5

0.46

34.2

100.9 ± 26.9

7.8

13.7

28.3

0.48

43.6

TC:HDL-C

4.3 ± 1.06

5.8

13.1

25.4

0.52

39.7

LDLC:HDLC

2.61±0.85

5.7

25.9

27.2

0.95

73.4

TG:HDLC

3.55±1.98

5.9

34.7

40.7

0.85

97.5
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Figure 1. Mean and range for serum triglycerides in 10 healthy
individuals
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Figure 2. Mean and range for serum total cholesterol in 10 healthy
individuals
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Figure 3. Mean and range for serum HDL-cholesterol in 10 healthy
individuals
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Figure 4. Mean and range for serum LDL-cholesterol in 10 healthy
individuals
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Figure 5. Mean and range for serum cholesterol: HDL-cholesterol in 10
healthy individuals
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DISCUSSION
There are several risk factors for CHD
including, among other risk factors,
dyslipidaemia in form of high LDL-C, low
HDL-C and high triglycerides levels.
These lipid abnormalities can be modified,
hence identifying and correcting them can
reduce the risk.3,4 Biological variation has
an important effect on the interpretation of
different
laboratory
investigations,
18
including lipid profile. There is also a
growing interest in evaluating the cut-off
limits for the desirable thresholds of serum
cholesterol (total, LDL and HDL) and
triglycerides according to different
recommendations and clinical trials, with
the trend is always towards lowering these
limits.19, 26
The current study is an attempt to
study the biological variation in serum
lipid profile in a set of ten healthy
volunteer individuals. The intra-individual
and inter-individual variation are 21% and
37% for TG, 7.5% and 16.7% for total
cholesterol, 11.2% and 24.5% for HDL-C,
13.7% and 28.3% for LDL-C, 13.1% and
25.4% for total cholesterol: HDL-C,
25.9% and 34.7% for LDL-C: HDL-C, and
27.2% and 40.7% for TG: HDL-C
respectively. In comparison with other
studies, the range for intra-individual
variation was 17.8-22.3% for TG, 5.08.2% for cholesterol, 7.1-10% for HDL-C
and 7.8-13.6% for LDL-C as reported by
others27,28 which are in agreement with the
values observed in our study. Also, Ford25
had reported an intra-individual and interindividual variation of 4.9% and 17.3% for
cholesterol and 5.5% and 27.2% for HDL-
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C respectively. An individual day-to-day
variability of total cholesterol of 5%, TG
of 20%, LDL-C of 8% and HDL -C of
10% was reported by Bookstein et al.29
This range of variability in serum lipid
profile within and between individuals
may raise the attention to use single
measurement if total cholesterol is < 185
mg/dl (4.8 mmol/L), between 215-225
mg/dl (5.5-5.8 mmol/L) or above 255
mg/dl (6.6 mmol/L) and if LDL-C at
around 116 mg/dl (3 mmol/L). However,
values near the NCEP cut-off points may
require repeated measurement as also
recommended by Bookstein et al.29 The
reported intra-individual variation within 1
year showed a range of change of 12.940.8% for TG, 3.9-10.9% for cholesterol
and 3.6-12.4% for HDL-C.30
In the present study, the indices of
individuality, calculated as the ratio
CVI/CVG31 are 0.57 for TG, 0.45 for total
cholesterol, 0.46 for HDL-C, 0.48 for
LDL-C, 0.52 for total cholesterol: HDL-C,
0.95 for LDL-C: HDL-C and 0.85 for TG:
HDL-C. Harris32 stated that, if the index of
individuality is <0.6, then the use of the
traditional population-based reference
range is of little value and may be
misleading. For these components of lipid
profile, the reference ranges, therefore,
may have little value in the interpretation
of the data. Hence, it has long been
recommended not to derive reference
intervals for total cholesterol and
lipoprotein cholesterol fractions. Subjects
with cholesterol concentrations within the
reference intervals may still be associated
with an increased risk of CHD.
Accordingly, the appropriate desirable
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levels of serum lipid profile have been
recommended by a variety of international
or national health authorities or societies
including the British Hyperlipidaemia
Association and the American NCEP, for
risk assessment. On the other hand, if the
index of individuality is > 1.4, then the
population-based reference ranges are
recommended to be derived for the
interpretation of the results. 32 This index
value was not achieved by any component
of lipid profile in our study. The analytical
goals for imprecision, as reflected by
analytical variation, were acceptable for
the examined analytes. The CVA for TG
was 6.3%, total cholesterol 4%, HDL-C
5.2%, LDL-C 7.8% and total cholesterol:
HDL-C 5.8%. The acceptability of CVA is
indicated when the valve is less than or
equal to one-half the intra-individual
variation.33 Lower CVA can be obtained
when automated methods for the
determination of serum lipid profile are
used.
The changes required for the
difference to be significant (p<0.05) can be
calculated as the critical difference as
2.77(CVA2 + CVI2)1/2. The critical
differences for TG, total cholesterol, HDLC, LDL-C and total cholesterol: HDL-C
was 60.7%, 23.5%, 34.2%, 43.6% and
39.7% respectively. This critical difference
is important in decision making when
assessing changes in results for monitoring
treatment. This difference is attributed to
analytical performance of the assay as well
as the intra-individual variation of the
parameter within the subject. While the
latter is being an unavoidable and
unadjustable variable which is a reflection
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of the biological variation in human, the
former can be controlled if efforts are
continuously concentrated to minimize it.
The analytical goal is always to minimize
the analytical bias which is easily achieved
in automated procedures. The wide ranges
can be decreased by improving analytical
goals particularly through the use of
automated methods. Repeated specimen
collection and analysis particularly in
individuals with borderline values can
reduce the confidence limits of the results
and improve their validity.
In conclusion: The biological and
analytical components of variation for
serum lipid profile showed marked
individuality. This together with the index
of individuality supports the limited
usefulness of using the conventional
traditional population-based reference
range. The critical differences also confirm
that single determination of lipid profile
may have limited value for screening
purposes. A wider study including bigger
sample of participants is recommended for
further implementation and extrapolation
of results.
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ﺍﻟﺨﻼﺼﺔ
ﺍﻟﺘﺒﺎﻴﻥ ﺍﻟﺒﺎﻴﻭﻟﻭﺠﻲ ﻭﺍﻟﺘﺤﻠﻴﻠﻰ ﻟﺸﺤﻭﻡ ﻤﺼل ﺍﻟﺩﻡ
ﺨﻠﻔﻴﺔ ﺍﻟﺒﺤﺙ :ﻴﻌﺘﺒﺭ ﺍﻀﻁﺭﺍﺏ ﺸﺤﻭﻡ ﺍﻟﺩﻡ ﻤﻥ ﻋﻭﺍﻤل ﺍﻻﺨﺘﻁﺎﺭ ﻟﻼﺼﺎﺒﺔ ﺒﻤﺭﺽ ﺍﻟﻘﻠﺏ ﺍﻻﻜﻠﻴﻠﻲ ،ﻭﻗﺩ ﻴﺘﺄﺜﺭ ﻗﻴﺎﺱ ﺸﺤﻭﻡ
ﻤﺼل ﺍﻟﺩﻡ ،ﺸﺄﻨﻬﺎ ﺸﺄﻥ ﺍﻟﻔﺤﻭﺼﺎﺕ ﺍﻟﻤﺨﺘﺒﺭﻴﺔ ﺍﻻﺨﺭﻯ ،ﺒﺎﻟﺘﺒﺎﻴﻥ ﺍﻟﺒﺎﻴﻭﻟﻭﺠﻲ ﺍﻟﺫﻱ ﻴﺠﺏ ﺍﻻﻨﺘﺒﺎﻩ ﺍﻟﻴﻪ ﻋﻨﺩ ﺘﻔﺴﻴﺭ ﺍﻟﻨﺘﺎﺌﺞ.
ﺍﻷﻫﺩﺍﻑ :ﺘﻌﺭﻴﻑ ﻤﻜﻭﻨﺎﺕ ﺍﻟﺘﺒﺎﻴﻥ ﺍﻟﺒﺎﻴﻭﻟﻭﺠﻲ ﻭﺍﻟﺘﺤﻠﻴﻠﻰ ﻟﻠﻘﻴﻡ ﺍﻟﻤﺨﺘﻠﻔﻪ ﻟﺸﺤﻭﻡ ﺍﻟﺩﻡ
ﺍﻟﻤﻨﻬﺠﻴﺔ :ﺃﺠﺭﻴﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺨﻼل ﺍﻟﻔﺘﺭﺓ ﻤﻥ  2/1ﻟﻐﺎﻴﺔ  ،2004/4/30ﺘﻡ ﺍﺨﺫﻋﻴﻨﺔ ﺩﻡ ﻭﺭﻴﺩﻯ ﻤﻥ ﻜل ﻤﻥ ﺍﻟﻤﺘﻁﻭﻋﻴﻥ
ﺍﻻﺼﺤﺎﺀ ﺍﻟﻌﺸﺭﺓ ) 6ﺫﻜﻭﺭ ﻭ 4ﺇﻨﺎﺙ ﺒﺄﻋﻤﺎﺭ  40-22ﺴﻨﺔ( ﺃﺴﺒﻭﻋﻴﺎ ﻭﻟﻤﺩﺓ ﻋﺸﺭﺓ ﺃﺴﺎﺒﻴﻊ .ﺠﻤﻌﺕ ﻨﻤﺎﺫﺝ ﺍﻟﺩﻡ ﻓﻰ ﺍﻟﺴﺎﻋﻪ
 10-8ﻕ .ﻅ ﻓﻲ ﺤﺎﻟﺔ ﺍﻟﺼﻭﻡ ﻤﻥ ﻜﺎﻓﺔ ﺍﻟﻤﺘﻁﻭﻋﻴﻥ ﻓﻲ ﺍﻟﺩﺭﺍﺴﺔ .ﺘﻡ ﻓﺼل ﺍﻟﻤﺼﻭل ﻭﺤﻔﻅﺕ ﻤﺠﻤﺩﻩ ﺒﺸﻜل ﻤﺯﺩﻭﺝ ﻟﺤﻴﻥ
ﺍﺠﺭﺍﺀ ﺍﻟﺘﺤﻠﻴل .ﺍﺠﺭﻯ ﻗﻴﺎﺱ ﻭﺤﺴﺎﺏ ﺍﻟﻤﻜﻭﻨﺎﺕ ﺍﻟﻤﺨﺘﻠﻔﻪ ﻟﺸﺤﻭﻡ ﻤﺼل ﺍﻟﺩﻡ ﺍﻟﺘﻲ ﺸﻤﻠﺕ ﺜﻼﺜﻲ ﺍﻟﻐﻠﻴﺴﺭﻴﺩ ،ﺍﻟﻜﻭﻟﺴﺘﺭﻭل
ﺍﻟﻜﻠﻲ ،ﺍﻟﻜﻭﻟﺴﺘﺭﻭل ﺭﻓﻴﻊ ﺍﻟﻜﺜﺎﻓﺔ ،ﺍﻟﻜﻭﻟﺴﺘﺭﻭل ﺨﻔﻴﺽ ﺍﻟﻜﺜﺎﻓﺔ ،ﻭﻜﺫﻟﻙ ﻨﺴﺏ ﺍﻟﻜﻭﻟﺴﺘﺭﻭل /ﺍﻟﻜﻭﻟﺴﺘﺭﻭل ﺭﻓﻴﻊ ﺍﻟﻜﺜﺎﻓﺔ،
ﺍﻟﻜﻭﻟﺴﺘﺭﻭل ﺨﻔﻴﺽ ﺍﻟﻜﺜﺎﻓﺔ  /ﺍﻟﻜﻭﻟﺴﺘﺭﻭل ﺭﻓﻴﻊ ﺍﻟﻜﺜﺎﻓﺔ ﻭ ﺜﻼﺜﻲ ﺍﻟﻐﻠﻴﺴﺭﻴﺩ/ﺍﻟﻜﻭﻟﺴﺘﺭﻭل ﺭﻓﻴﻊ ﺍﻟﻜﺜﺎﻓﺔ.
ﺍﻟﻨﺘﺎﺌﺞ :ﻜﺎﻨﺕ ﻗﻴﻡ ﺍﻻﺨﺘﻼﻑ ﺍﻟﺒﺎﻴﻭﻟﻭﺠﻲ ﺩﺍﺨل ﻭﺒﻴﻥ ﺍﻷﻓﺭﺍﺩ  %21ﻭ  %37ﻟﺜﻼﺜﻲ ﺍﻟﻐﻠﻴﺴﺭﻴﺩ %7.5 ،ﻭ %16.7
ﻟﻠﻜﻭﻟﺴﺘﺭﻭل ﺍﻟﻜﻠﻲ %11.2 ،ﻭ  %24.5ﻟﻠﻜﻭﻟﺴﺘﺭﻭل ﺭﻓﻴﻊ ﺍﻟﻜﺜﺎﻓﺔ %13.7 ،ﻭ  %28.3ﻟﻠﻜﻭﻟﺴﺘﺭﻭل ﺨﻔﻴﺽ ﺍﻟﻜﺜﺎﻓﺔ،
ﻭ %13.1ﻭ  %25.4ﻟﻨﺴﺒﺔ ﺍﻟﻜﻭﻟﺴﺘﺭﻭل\ﺍﻟﻜﻭﻟﺴﺘﺭﻭل ﺭﻓﻴﻊ ﺍﻟﻜﺜﺎﻓﺔ ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻰ .ﺃﻤﺎ ﻨﺴﺒﺔ ﺍﻻﺨﺘﻼﻑ ﺩﺍﺨل ﺍﻟﻔﺭﺩ /
ﺍﻻﺨﺘﻼﻑ ﺒﻴﻥ ﺍﻷﻓﺭﺍﺩ "ﻋﺎﻤل ﺍﻟﻔﺭﺩﻴﺔ" ﻟﻬﺫﻩ ﺍﻟﻘﻴﻡ ﻓﻜﺎﻨﺕ ﺍﻗل ﻤﻥ  0.6ﻤﻤﺎ ﻴﻘﻠل ﻤﻥ ﺃﻫﻤﻴﺔ ﺍﻋﺘﻤﺎﺩ ﺍﻟﻤﺠﺎﻻﺕ ﺍﻟﻤﺭﺠﻌﻴﺔ
ﺍﻟﺘﻘﻠﻴﺩﻴﺔ ﻭﺭﺒﻤﺎ ﻴﻌﻁﻲ ﺍﺴﺘﺨﺩﺍﻤﻬﺎ ﺩﻻﺌل ﺨﺎﻁﺌﺔ ﻋﻨﺩ ﺍﻟﺭﺠﻭﻉ ﺇﻟﻴﻬﺎ ﻓﻲ ﺘﻔﺴﻴﺭ ﺍﻟﻨﺘﺎﺌﺞ .ﻜﺎﻨﺕ ﺩﻻﺌل ﺍﻻﺨﺘﻼﻑ ﺍﻟﺘﺤﻠﻴﻠﻲ
ﻟﻤﻜﻭﻨﺎﺕ ﺸﺤﻭﻡ ﺍﻟﺩﻡ ﻤﻘﺒﻭﻟﺔ ﺤﻴﺙ ﻜﺎﻨﺕ ﻗﻴﻤﻬﺎ  %6.3ﻟﺜﻼﺜﻲ ﺍﻟﻐﻠﻴﺴﺭﻴﺩ %4 ،ﻟﻠﻜﻭﻟﺴﺘﺭﻭل ﺍﻟﻜﻠﻲ %5.2 ،ﻟﻠﻜﻭﻟﺴﺘﺭﻭل
ﺭﻓﻴﻊ ﺍﻟﻜﺜﺎﻓﺔ %7.8 ،ﻟﻠﻜﻭﻟﺴﺘﺭﻭل ﺨﻔﻴﺽ ﺍﻟﻜﺜﺎﻓﺔ ،ﻭ %5.8ﻟﻨﺴﺒﺔ ﺍﻟﻜﻭﻟﺴﺘﺭﻭل:ﺍﻟﻜﻭﻟﺴﺘﺭﻭل ﺭﻓﻴﻊ ﺍﻟﻜﺜﺎﻓﺔ .ﺃﻤﺎ ﺍﻟﻔﺭﻭﻗﺎﺕ
ﺍﻟﺤﺭﺠﺔ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ ﺍﻻﺨﺘﻼﻑ ﺍﻟﺒﺎﻴﻭﻟﻭﺠﻲ ﺩﺍﺨل ﺍﻟﻔﺭﺩ ﻭﺍﻻﺨﺘﻼﻑ ﺍﻟﺘﺤﻠﻴﻠﻲ ﻓﻜﺎﻨﺕ  %60.7ﻟﺜﻼﺜﻲ ﺍﻟﻐﻠﻴﺴﺭﻴﺩ%23.5 ،
ﻟﻠﻜﻭﻟﺴﺘﺭﻭل ﺍﻟﻜﻠﻲ %34.2 ،ﻟﻠﻜﻭﻟﺴﺘﺭﻭل ﺭﻓﻴﻊ ﺍﻟﻜﺜﺎﻓﺔ %43.6 ،ﻟﻠﻜﻭﻟﺴﺘﺭﻭل ﺨﻔﻴﺽ ﺍﻟﻜﺜﺎﻓﺔ ،ﻭ %39.7ﻟﻨﺴﺒﺔ
ﺍﻟﻜﻭﻟﺴﺘﺭﻭل\ﺍﻟﻜﻭﻟﺴﺘﺭﻭل ﺭﻓﻴﻊ ﺍﻟﻜﺜﺎﻓﺔ.
ﺍﻻﺴﺘﻨﺘﺎﺝ :ﺃﻅﻬﺭﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺃﻥ ﻟﻤﻜﻭﻨﺎﺕ ﺍﻟﺘﺒﺎﻴﻥ ﺍﻟﺒﺎﻴﻭﻟﻭﺠﻲ ﻭﺍﻟﺘﺤﻠﻴﻠﻲ ﻟﺸﺤﻭﻡ ﻤﺼل ﺍﻟﺩﻡ ﻓﻭﺍﺭﻕ ﻭﺍﻀﺤﺔ ﺒﻴﻥ ﺍﻷﻓﺭﺍﺩ ﻤﻤﺎ
ﻴﺅﻴﺩ ﻤﺤﺩﻭﺩﻴﺔ ﻓﺎﺌﺩﺓ ﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﻤﺠﺎﻻﺕ ﺍﻟﻤﺭﺠﻌﻴﺔ ﺍﻟﺘﻘﻠﻴﺩﻴﺔ ﻭﺍﻥ ﺍﻟﻔﺭﻭﻗﺎﺕ ﺍﻟﺤﺭﺠﺔ ﺃﻴﺩﺕ ﺒﺄﻥ ﺍﻟﻔﺤﻭﺼﺎﺕ ﺍﻟﻤﻔﺭﺩﻩ ﻟﺸﺤﻭﻡ
ﺍﻟﺩﻡ ﺫﺍﺕ ﺩﻻﻟﺔ ﻤﺤﺩﻭﺩﺓ ﻓﻲ ﺍﻟﺩﺭﺍﺴﺎﺕ ﺍﻟﻤﺴﺤﻴﺔ.
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ABSTRACT
Background Brain tumours are the leading cause of cancer mortality in children and remain
difficult to cure despite advances in surgery and adjuvant therapy.
Objective To identify cancer stem-like cells in established cell lines from three paediatric
brain tumour (PBT) gliomas.
Setting Queen’s Medical Centre/ Nottingham city/ UK.
Methodology Three glioma cell lines were studied including one high grade glioblastoma
multiforme (BT4), one well differentiated oligodendroglioma (Olig1), and one recurrent
ependymoma (EPN1). A control cell line of mouse neural stem cells (C17.2) was also
included for comparison.
Results Established tumour cell lines maintain stem cell marker (nestin and Sox2) expression
when grown as monolayers in 15% foetal bovine serum/Dulbecco’s modified Eagle’s
medium. Cells derived from these cell lines are able to form neurospheres when cultured in
serum-free stem cell media containing basic fibroblast growth factor and human epidermal
growth factor. These neurospheres are self-renewable and re-form new neurospheres when
dissociated and cultured in fresh medium supplemented with growth factors. The percentages
of neural stem cell marker CD133 positive cells were determined by flow cytometry analysis
of neurospheres from the three cultured cell lines, BT4 47.2% ± 10.5, EPN1 40.4% ± 8.9 and
Olig1 48.7% ± 2.9 (mean ± standard error). Under conditions promoting differentiation, cells
derived from neurospheres were multipotent giving rise to neurons, astrocytes, and
oligodendrocytes, at different levels for each tumour cell line.
Conclusion Paediatric gliomas contain cancer stem-like cells that are able to self-renew and
differentiate into three neural lineages
DMJ 2008;2(1): 54-70.
Key words: Paediatric brain tumour, Cancer stem cells, CD133

T

umours of central nervous system are
the most common solid tumours in
children. Brain tumours are considered the
most common cause of cancer related

death in children.1, 2 They are a diverse
group of tumours represented by about
thirteen histological types.3 The majority
of brain tumours develop from glial cells.
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The most common glial brain tumours
are astrocytomas (52%) they are usually
arising in the cerebral hemispheres. They
cover a wide spectrum of degrees of
malignancy, ranging from the often slow
growing pilocytic astrocytoma to the
highly malignant glioblastoma multiforme
(GBM),
but
low
grade
tumour
4
predominate. Ependymoma represents
approximately 9% of childhood brain
tumours, and originate from the wall of the
ventricular system along the entire
craniospinal axis.5 Oligodendrogliomas
account for 5-10% of paediatric brain
tumours (PBTs), the frontal lobes are
involved most frequently followed by
parietal and temporal.
Most PBTs are treated by surgery and
radiotherapy. The role of chemotherapy in
the management of these tumours has
become important in the last few decades.6
Despite new advances in brain tumour
therapy, treatment related morbidity and
mortality remain high.7 Therefore further
studies are required to better understand
the biology of brain tumours and to
determine the key cells in the tumour
population that maintain tumour growth.
This will give us insight into the
mechanism of tumourigenesis and will
allow us to trace back the cell of origin in
normal brain, hence providing a possible
target for a future treatment.
It has been demonstrated that cells
with stem-like characteristics can be
isolated from different types of brain
tumours that could explain the origin of
these tumours. CD133, a marker of normal
neural precursors, has been used for the
enrichment of cancer stem-like cells from
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brain tumours.8-11 Moreover, Singh et al
demonstrated that intracranial injection of
100 CD133 positive cells from PBTs was
sufficient to initiate tumour in the nonobese
diabetic,
severe
combined
immunodeficient mouse brain. The
resultant tumour could be serially
transplanted and had properties similar to
the patient’s original tumour, whereas
injection of 105 CD133 negative cells
failed to instigate tumour.12 These
observations showed that these cells have
the key characteristics of stem cells, and
most importantly they have cancerinitiating capacity as would be expected of
brain tumour stem cells (BTSCs). These
findings raise the possibility that these
cancer stem cells could be the cause of
brain tumour initiation and maintenance.
In the current study, we addressed the
issue of whether newly established glial
tumour cell lines contain cells with
features similar to NSCs. Cells were
isolated and characterized from three wellcharacterized subtypes of PBT gliomas.
METHODS AND MATERIALS
CULTURE OF PRIMARY BRAIN
TUMOURS. Brain tumour samples were
obtained from the Queen’s Medical Centre
as approved by the Local Research Ethics
Committee. Tumour cells that had been
successfully used to establish a cell line
were grown in Dulbecco’s modified
Eagle’s medium DMEM/L-glutamine
medium (Sigma), supplemented with 15%
foetal calf serum (FCS) (Invitrogen). The
cell lines were maintained in standard
humidified 5% CO2-air incubator at 37 ºC.
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Cells were grown as a monolayer attached
to the base of 75cm² flasks and were
harvested using trypsin/ Ethylene diamine
tetracetic acid (EDTA) and split (1:20)
every 3-4 days into fresh medium. The
control mouse neural stem cell line
(C17.2) was cultured in 15%FCS/DMEM
media supplemented with 5% horse serum
(Invitrogen); 2mM glutamine (Gibco);
15000 unit/15gm penicillin/ streptomycin
(Invitrogen); 750 µg of Fungizone
(Invitrogen); and 150 mg Gentamycin
(Invitrogen).
NEUROSPHERE
CULTURE.
Tumour cells grown as a monolayer were
washed with Hank’s Balanced Salt
Solution (HBSS) (Sigma), dissociated and
resuspended into serum-free stem cell
media (SCM): DMEM high glucose
(Sigma); 23% of Ham’s F-12 solution
(Invitrogen); 2% B27; and 5ng/ml heparin
(Sigma). SCM was supplemented with
human recombinant epidermal growth
factor (hEGF) (20ng/ml; Invitrogen), and
human basic fibroblast growth factor
(bFGF) (20ng/ml; BD Bioscience) to
promote neurosphere growth. Primary
neurospheres were washed with HBSS and
dissociated either by TrypLE Select
(Gibco) or mechanically by glass pipette
into single cells and reseeded (1:2) in
75cm² flasks in 10 ml volume of SCM
supplemented with growth factors.
FLOWCYTOMETRY
ANALYSIS
OF CD133 EXPRESSION. Neurospheres
were dissociated into a single cell
suspension, and resuspended in 100 ml
calcium free phosphate buffered saline
(PBS) containing 0.5% bovine serum
albumin and 4 mM of (EDTA). Non
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specific binding was blocked using 10 µl
of human FCR blocking reagent (IgG;
Miltenyi Biotec). 10 µl of either PBS or
mouse anti-CD133-PE (phycoerythrin
conjugated antibody; Miltenyi Biotec) was
added, and cells incubated in the dark for
10 minutes at 2-5 ºC. CD133 staining was
analyzed using a Coulter Epics Altra flow
cytometer. Data analyses were carried out
using FlowJo program version 7.1.1.
These experiments were performed three
times, and the mean and standard error
(SE) were calculated.
DIFFERENTIATION ASSAY OF
TUMOUR
NEUROSPHERES.
Neurospheres were washed with HBSS,
and dissociated into a single-cell
suspension. These cells were then plated in
chamber slides at a concentration of
1×10²cell/ml.
Differentiation
of
neurospheres was induced by plating cells
in 8 well chamber slides in various
differentiation conditions and incubating
for 7 days. In each case dissociated
neurospheres were plated in SCM
supplemented with 3% of FCS in the
absence of hEGF and bFGF. Cells were
either plated in SCM+3% FCS in
chambers pre-coated with laminin
(5ng/ml; Sigma) or fibronectin (4ng/ml;
Sigma),
or
in
SCM+3%
FCS
supplemented
with
LIF
(20ng/ml;
Chemicon), PDGF (10ng/ml; Sigma), or
RA (100ng/ml; Sigma). Tumour cell lines
grown as monolayers were also plated on
chamber slides at a density of 1×10³cell/ml
in DMEM/FCS media and incubated for
three days.
IMMUNOCYTOCHEMICAL
STAINING OF DIFFERENTIATED
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NEUROSPHERES
AND
MONOLAYERS. After seven days (three
days for monolayers), cells were fixed
with 4% paraformaldehyde for 10-15
minutes at room temperature. Non-specific
binding was blocked and cells were
permeabilized by incubating them for 1
hour at room temperature in 5% normal
goat serum (NGS) (Invitrogen), and 0.25%
Triton X-100 in PBS. Cells were then
incubated with primary antibody prepared
in 2% NGS and 0.1% Triton X-100 in PBS
overnight at 4 ºC. The following
antibodies were used: rabbit anti-Ki-67
(1:200; Lab Vision); mouse anti-nestin
(1:50; BD Bioscience); mouse anti-Sox2
(1:50; R&D); mouse anti-CNPase (1:500;
Sigma); rabbit anti-MAP2 (1:750; Sigma);
and rabbit anti-GFAP (1:200; DAKO).
Cells were then washed with PBS,
followed by incubation with Alexa Fluor
555 goat anti-rabbit antibody (1:500;
Molecular Probe) or Alexa Fluor 488 goat
anti-mouse antibody (1:500; Molecular
Probe) for 1 hour in dark at room
temperature. Finally, chamber slides were
washed with PBS and slides were
counterstained with 4', 6-diamidino-2phenylindole (DAPI) to identify all nuclei.
Micrographs were obtained using a LEICA
DMRM microscope equipped with a
Nikon digital camera, and NIS element
imaging software (Nikon). Quantification
of cells positive for specific marker was
carried out by counting 100-300 cells,
using Adobe Photoshop software version
8.0 (Adobe).
RESULTS
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PBTs grown as a monolayer maintain
stem cell marker expression. Three
glioma cell lines were studied, one high
grade glioblastoma multiforme (BT4), one
well differentiated oligodendroglioma
(Olig1), and one recurrent ependymoma
(EPN1) (Table 1). A control cell line of
mouse neural stem cells (C17.2) was also
included for comparison. To determine
stem cell marker expression, nestin a
cytoplasmic intermediate filament protein
and Sox2 a transcription factor were used.
For identification of differentiated mature
brain cells, antibodies raised against the
following markers were used. GFAP an
intracytoplasmic filamentous protein that
is a constituent portion of cytoskeleton
was used to detect astrocytes. CNPase a
constituent of cells that elaborate myelin in
the central and peripheral nervous system
was used to detect oligodendrocytes.
Microtubule associated proteins are known
to play an important role in brain neuron
microtubule assembly, so MAP2 was used
to identify neurons. Ki67, a prototypic cell
cycle related nuclear protein expressed by
cells in all phases of the active cell cycle
(G1, S, G2 and M phase), was used to
detect proliferating cells. Ki67 is absent in
resting (G0) cells.
Cells were scored according to
specific cell marker expression together
with
appropriate
cell
structure.
Immunocytochemistry (ICC) was used to
compare the molecular stem cell markers
expression as well as markers of the three
neural lineage differentiated cells for the
three PBT cell lines. Cells grown as a
monolayer from all three PBT cell lines
expressed nestin and Sox2 at different
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level, with highest expression found in
EPN1, 41% for nestin and 50% for Sox2
(Fig. 1). However, nestin and Sox2
expression was even higher in the C17.2
control cell line 74% and 60%,
respectively (Figure 1). Interestingly, the
percentages of CNPase positive cells was
high (>40%) with little variability among
the four tested cell lines (Fig. 1). The
percentages of neural marker MAP2 was

differential among cell lines as 24% of
BT4 cells expressed MAP2, and only 5%
of Olig1 showed positive expression. The
percentages of GFAP positive astrocytes
were low, 8% for C17.2, 9% for EPN1,
13% for BT4, and 4% for Olig1 (Figure1).
These results show that cells grown as a
monolayer from PBT gliomas contain
populations of cells that express NSC and
differentiated
cell
markers.

Table 1. Tumours and patients characteristics
Tumou

Age

Sex

Diagnosis

Site

Olig 1

4 years and 9 months

Female

Oligodendroglioma
(grade III)

Right frontotemporo-parietal
lobe

BT4

3 years and 9 months

Female

Giant cell glioblastoma
multiforme (grade IV)

Frontal lobe

EPN1

21 years
1st tumour was diagnosed at 14 years
of age and treated by surgery and
radiotherapy. 2nd recurrence was at
16 years of age and treated by
surgery and chemotherapy.

Male

Ependymoma (grade III)
(third recurrence)

Cerebral
hemisphere

r

% immunostained cells

100
90
80
70
60
50
40
30
20
10
0
C1 7 .2

EPN 1

B T4

O lig 1

Cell line
Figure 1. The percentage of stem cell and differentiation markers detected in
different cell lines when grown as a monolayers. Cells from three PBT (EPN1,
BT4, and Olig1), and one control cell line (C17.2) were cultured in serum media
for 3 days, and immunostained with anti-Ki67 (
) as a proliferation marker.
nestin (
), and Sox2 (
) as stem cell markers. The cells were also stained for
),
lineage-specific marker CNPase/oligodenedrocyte (
), MAP2/neuron (
and GFAP/astrocytes (
). 100-300 immunopositive cells were counted and
present as percentages.
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Selection and expansion of neural
stem cells that can self-renew from
Paediatric gliomas. To assess the
presence of neural stem-like cells in
human PBTs, cells grown as a monolayer
(Figure 2 A, D, and G) were harvested and
transferred into serum-free medium
supplemented with bFGF and hEGF to
promote NSC proliferation. Regardless of
the pathological subtype, within three to
four days after plating, neurosphere-like
colonies appeared in all PBT cell lines

(Figure 2 B, E, and H). One critical feature
of neural and other stem cells is the ability
to self-renew. The capacity of individual
cells derived from neurospheres to form
new neurospheres was then tested. Primary
neurospheres were dissociated into singlecell suspension and reseeded into fresh
proliferative medium supplemented with
growth factors (bFGF and hEGF), after 2448 hours new neurospheres were formed
(Figure 2 C, F, and I).

FGF

BT4

EGF
A

B

C

E

F

H

I

FGF

EPN1

EGF
D

FGF

Olig 1

EGF
G

Figure 2. In vitro characterisation of tumour cells. Tumour cells were cultured in serum media and
serum free SCM media supplemented with bFGF and hEGF. Phase photomicrographs of tumour
cells cultured in 15% serum/DMEM grown as adherent monolayers: BT4 (A); EPN1 (D); and Olig1
(G). Cells grown as non-adherent neurospheres: BT4 (B), EPN1 (E), and Olig1 (H) in SCM with
addition of growth factors. Secondary tumour neurospheres formed 24-48 hours after sub-culturing
of dissociated primary neurospheres in fresh medium supplemented with growth factors: BT4 (C),
EPN1 (F), and Olig1 (I).
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Tumour neurospheres contain cells
that express CD133. CD133 is a 120 kDa
cell surface glycoprotein originally shown
to be a haematopoietic stem cell marker,
and recently found to be a marker of
normal human neural stem cells. To test
whether CD133 positive cells were present
in cultured tumour neurospheres, we
analysed the expression of CD133 using
flow cytometry. Neurospheres were
dissociated into a single cell suspension
and incubated with anti-CD133, and
analysis of cells expressing CD133 was
carried out by flow cytometry. It was
found that (mean ± SE), 48.7% ± 2.9 of
Olig1, 47.2% ± 10.5 of BT4, and 40.4% ±
8.9 of EPN1 cells expressed CD133
(Figure 4A). Figures 3 B, C, and D show
typical flow cytometry histograms for
stained and unstained neurospheres.
Cells derived from cultured tumour
neurospheres are multipotent. Another
important feature of neural stem cells is
multipotency i.e. the ability to differentiate
into
neurons,
astrocytes,
and
oligodendrocytes. To test whether brain
tumour derived neurospheres had the
potential for multilineage differentiation;
single cell suspensions were generated
from neurospheres and cultured in 3%
FBS/SCM on specific surfactants (laminin
and fibronectin) or in the presence of
specific factors (LIF, PDGF, RA) and
incubated for 7 days to allow
differentiation. A control neural stem cell
line (C17.2) was used which has been
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previously shown to differentiate under
appropriate conditions. Cells were then
stained with stem cell and differentiated
cell markers as well as a proliferation
marker.
In the control cell line (C17.2), stem
cell markers were highly expressed in cells
cultured in 3%FBS/SCM, 81% for nestin
and 56% for Sox2, whereas expression of
differentiated cell markers were lower
compared to cells growing in differentiated
conditions (Figure 4). Cells growing under
various differentiation conditions showed
reduced expression of stem cell markers
(Figure 4 A and C). The stem cell marker
Sox2 expression was maintained at a
significantly higher level in cells cultured
with the addition of LIF (61%) (Figure
4A). Cells growing on either laminin or in
the presence of PDGF showed raised
expression of the neuronal cell marker
MAP2 to 69% and 52%, respectively
(Figure 4 A, B, and F). Additionally, the
addition of PDGF increases the expression
of oligodendrocyte marker CNPase
(Figure 4 A and D). Increased expression
of GFAP positive astrocytes was observed
in both fibronectin and PDGF conditions
37% and 15% respectively (Figure 4 A, B
and E). There were too few C17.2 cells
(<15 cells) when cultured with the addition
of RA to analyse the data (data not
shown). These results show that mouse
neural stem cells are multipotent, giving
rise to cells with neuronal and glial
characteristics.
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EPN1

BT4
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Cell line

C

Relative count

D

Relative count

Relative count

B

CD133-PE

CD133-PE

CD133-PE

Figure 3. CD133 protein expression on tumour neurospheres. Neurospheres were dissociated
into single cell suspensions and immunostained for CD133, then subjected to flow cytometry for
quantification of CD133 expression. A, CD133 expression in different cell lines. These data
represent mean and standard error of triplicate experiments. Flow cytometry histograms from
single representative experiment for EPN1 (B), BT4 (C), and Olig1 (D). The green peak
represents positive cell staining for CD133, and the red peak represents the unstained population
of cells.
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0
3 % FB S
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Fib ro n e ctin
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PD GF

Differentiation condition
3% FBS

Fibronectin

PDGF

PDGF

3% FBS
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PDGF

PDGF

Laminin

PDGF

PDGF

C

Sox2

Nestin
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D

CNPase

E
GFAP
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F
MAP2
Figure 4. Cells derived from C17.2 neurospheres are multipotent. Neurospheres were dissociated
into a single cell suspension, and cultured in various conditions that promote differentiation for 7 days.
Expression of various markers detected by ICC: Ki67 (
) a proliferation marker; nestin (
), and
Sox2 (
) for stem cells. Cells were also stained for lineage-specific marker of
oligodendrocytes/CNPase (
), neurons/MAP2 (
), and astrocytes/GFAP (
). Graph (A) shows
differences in stem cell and differentiation marker expression under various differentiation conditions.
Data presented as percentages which were obtained by counting 100-300 cells. B, shows changes in the
structure of cells plated with PDGF. C-F representative images (magnification × 20) of cells where the
expression was altered under the condition indicated arrows identify positive cells. The final column in
each case shows a high magnification image (magnification × 40) Scale bar 50 µm. All nuclei were
counterstained with DAPI (blue) and pictures merged using Adobe Photoshop software. C, NSC
markers (nestin and Sox2) are reduced in cells exposed to fibronectin or PDGF. D, plating cells on
either fibronectin or with PDGF increases the expression of CNPase. E, culturing cells with fibronectin
or PDGF lead to an increased number of GFAP positive astrocytes. F, culturing cells on either laminin
or with the addition of PDGF increases the expression of MAP2.
.
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For Olig1 derived neurospheres, NSC
markers nestin and Sox2 were highly
expressed in cells cultured in 3%
FBS/SCM, 33% and 63%, respectively
(Figure 5 A). Under differentiation
conditions NSC markers expression were
reduced, with lowest expression found in
cells grown on fibronectin pre-coated
chamber slides, 7% for nestin and 5% for
Sox2 (Figure 5 A and B). Additionally, the
percentages of Ki67 positive cells were
reduced in cells grown under conditions
promote differentiation with lowest
percentage found in cells grown on
fibronectin (<21%). Cells plated with the
addition of LIF and RA showed reduction
in stem cell markers, whilst maintaining
proliferation (Figure 5A). Exposing cells
to laminin, PDGF or retinoic acid,
increased the number of MAP2 positive
cells, 30%, 38%, and 21 % respectively
(Figure 5 A and E).On the other hand
exposing cells to either fibronectin or
PDGF increased the expression of the
oligodendrocyte marker CNPase (Figure 5
A and C). The addition of RA to cells
dissociated from Olig1 neurospheres or
plating them on fibronectin, enhanced the
development of cells morphologically
consistent with GFAP positive astrocytes
(Figure 5 A and D).
Approximately 45% and 68% of BT4
neurospheres growing in 3% FBS/SCM
were positive by ICC for nestin and Sox2,
respectively (Figure 6 A and B). Under
differentiation conditions, these cells
showed reduced NSC markers expression,
developed
morphology
and
immunocytochemical staining patterns
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consistent with cells of glial and neuronal
lineages (Figure 6). Ki67 (proliferation)
levels remained remarkably high under all
conditions tested (>45%) (Fig. 6A). The
percentages of MAP2 positive cells
increased in cells cultured on either
laminin pre-coated chamber slides, or with
the addition PDGF or RA, 27%, 28% and
39%, respectively (Figure 6 A and F),
whilst the percentages of astrocyte and
oligodendroglial cells both increased with
the addition of PDGF or plating cells on
fibronectin (Figure 6 A, C and D).
EPN1 neurospheres cultured in
3%FBS/SCM contained many cells
expressing neural stem cell markers (70%
for Sox2 and 44% for nestin) (Figure 7A
and B), and relatively few cells expressing
neuronal
marker
MAP2
(6%),
oligodendroglial marker CNPase (27%),
and cells with astrocytes like structures
(7%) (Figure7A). Under differentiation
conditions, ICC revealed an increase in the
proportion of cells expressing MAP2,
CNPase, and generates numerous GFAP
positive astrocytes (Figure 7). The
percentages of Ki67 positive cells was
high (>50%) with little variability among
differentiation conditions (Figure 7).
Similar to the BT4 cell line, laminin, RA,
and PDGF differentiate cells towards the
neuronal lineage 22%, 25%, and 24%,
respectively (Figure 7 A and F), while
fibronectin or PDGF differentiate cells
toward astrocyte and oligodendroglial
lineages (Figure 7 A and C). Surprisingly,
in this cell line LIF seems to maintain high
NSC marker expression 71% for Sox2 and
67% for nestin (Figure 7A).
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Taken together, these data revealed
that PBT gliomas derived neurospheres
from the three neural lineages are
100
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Figure 5. Cells derived from Olig1 neurospheres are multipotent. Neurospheres were dissociated into
a single cell suspension, and cultured in various conditions that promote differentiation for 7 days.
) a proliferation marker; nestin (
Expression of various markers detected by ICC: Ki67 (
), and
Sox2 (
) for stem cells. Cells were also stained for lineage-specific marker of
), and astrocytes/GFAP (
oligodendrocytes/CNPase (
), neurons/M AP2 (
). Graph (A) shows
differences in stem cell and differentiation marker expression under various differentiation conditions.
Data presented as percentages which were obtained by counting 100-300 cells. B-E Representative
images (magnification × 20) of cells where the expression was altered under the condition indicated,
arrows identify positive cells. The final column in each case shows a high magnification image
(magnification × 40). Scale bar 50 µm. All nuclei were counterstained with DAPI (blue) and pictures
merged using Adobe Photoshop software. B, NSCs markers ( nestin and Sox2) are reduced in cells
exposed to fibronectin or PDGF. Plating cells on either fibronectin or with PDGF leads to an increased
number of CNPase (C) and GFAP positive cells (D). E, culturing cells on either laminin or with addition
of PDGF increases the expression of MAP2.
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Figure 6. Cells derived from BT4 neurospheres are multipotent. Neurospheres were dissociated into
a single cell suspension, and cultured in various conditions that promote differentiation for 7 days.
Expression of various markers detected by ICC: Ki67 (
) as a proliferation marker; nestin (
), and
Sox2 (
) for stem cells. Cells were also stained for lineage-specific marker of
oligodendrocytes/CNPase (
), neurons/MAP2 (
), and astrocytes/GFAP (
). Graph (A) shows
differences in stem cell and differentiation marker expression in various differentiation conditions. Data
presented as percentages which were obtained by counting 100-300 cells. B-E Representative images
(magnification × 20) of cells where the expression was altered under the condition indicated, arrows
identify positive cells. The final column in each case shows a high magnification image (magnification ×
40) Scale bar 50 µm. All nuclei were counterstained with DAPI (blue) and pictures merged using Adobe
Photoshop software. B, NSC markers nestin and Sox2 are reduced in cells exposed to fibronectin or
PDGF. Plating cells on either fibronectin or with PDGF increases the expression of CNPase (C) and
GFAP positive cells (D). E, Cells cultured on either laminin or with addition of PDGF increases the
expression of MAP2.
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DISCUSSION
Stem cells are functionally defined as selfrenewing, multipotent cells that exhibit
multilineage differentiation.13 Somatic
stem cells are thought to self-renew to
generate all of the mature cells types of a
particular tissue through differentiation,
although rigorous identification and
isolation of tissue specific stem cells has
accomplished prospectively in only few
organs. The neurosphere assay has
permitted rigorous in vitro characterisation
of the neural stem cells.13,14
Recently Liu and colleagues found
that primary cultured cell lines established
from GBM contain a subpopulation of
cells that express stem cell markers.15
However, they did not show the change in
the expression of these markers when
grown as neurospheres. Additionally, they
demonstrated that stem cell marker CD133
expression was higher in recurrent tumours
than autologous primary tumour tissue.15
Results from our study revealed that a
large population of nestin and Sox2
positive cells from PBT glioma cell lines
could
be
maintained
without
differentiation in 15% FBS tumour media.
Stem cell enrichment was carried out as
described previously for NSCs by
neurosphere assay. 8 There was about 3
fold increase in stem cell markers
expression in cells from Olig1 when
grown as neurospheres in serum free SCM
supplemented with growth factors,
whereas, cells from BT4 cell line showed
only a 20% increase in stem cell markers
expression when grown as neurospheres.
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In contrast, cells from EPN1 (recurrent
tumour) showed only mild differences in
stem cell markers expression when
switched into SCM. Probably, this
variation in stem cell markers expression
found between the different tumour cell
lines could be due to the differences in the
level of malignancy (grade) of tumour or
in the case of EPN1 selection of a stem
cell
population
on
recurrence.
Furthermore, our data showed that human
PBT
gliomas
contain
cells
that
differentiate into three neural lineages.
This was particularly obvious in the well
differentiated oligodendroglioma brain
tumour.
In this report, we have identified a
new population of cancer stem-like cells in
three paediatric gliomas that can selfrenew
and
undergo
multipotent
differentiation. In spite of their all being
multipotent,
the
percentages
of
differentiated cell types formed varied
considerably from one tumour to another,
a similar observation was previously
reported by Hemmati et al. 9
There are no standard differentiation
conditions that can be used to induce
NSCs differentiation into neuron, astrocyte
or
oligodendroglial
cells.
Many
researchers have used different conditions
to induce embryonic or neural stem cell
differentiation: laminin and PDGFA have
been
used
to
induce
neuronal
differentiation of embryonic cells.16,17
Fibronectin and PDGFA have been used
to induce astrocyte differentiation of
human NSCs.18 RA the acidic form of
vitamin-A has been found to induce
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neuronal differentiation of pluripotent
mouse embryonic cells.19 In agreement
with this, our results showed that either
laminin or PDGF is the best factor for
neuronal cell differentiation, whereas
fibronectin or PDGF can be regarded as
best route to glial cell differentiation. One
exception to this was with the line Olig1
which failed to produce astrocytes in
response to PDGF. Unlike cancer stemlike cells, mouse neural stem cells showed
no growth when cultured with the addition
of RA, suggesting that RA reduce mouse
NSCs proliferation and compromised cell
viability.19
In
conclusion,
it
has
been
demonstrated that three different PBT
glioma cell lines contain neurosphereforming cells that are self-renewable and
can differentiate into three neural lineages,
supporting the presence of BTSCs in these
cell lines. To conclusively demonstrate the
presence of BTSCs in PBT gliomas, the
potential of these cells for self-renewal and
multipotent differentiation need to be
tested in vivo. This could be achieved by
intracranial injection of neurosphereforming cells or CD133 positive cells
(sorted by flow cytometry), into the brain
of immunodeficient mice to assess their
capacity to form a tumour in vivo.
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ﺍﻟﺨﻼﺼﺔ
اﻟﻜﺸﻒ ﻋﻦ ﺧﻼﻳﺎ ﻋﺼﺒﻴﺔ ﺳﻼﻟﻴﺔ ﻓﻲ اﻟﺴﺮﻃﺎﻧﺎت اﻟﺪﻣﺎﻏﻴﺔ ﻟﻼﻃﻔﺎل
ﺍﻟﻬﺩﻑ :ﺘﻤﻴﺯ ﺨﻼﻴﺎ ﺴﻼﻟﻴﺔ ﻋﺼﺒﻴﺔ ﻓﻲ ﺜﻼﺜﺔ ﺃﻨﻭﺍﻉ ﻤﻥ ﺴﺭﻁﺎﻨﺎﺕ ﺍﻟﺩﻤﺎﻍ ﻓﻲ ﺍﻻﻁﻔﺎل.
ﺍﻟﻤﻜﺎﻥ :ﺍﻟﻤﺠﻤﻊ ﺍﻟﻤﻠﻜﻲ ﺍﻟﻁﺒﻲ \ ﻤﺩﻴﻨﺔ ﻨﻭﺘﻨﻜﻬﺎﻡ \ ﺒﺭﻴﻁﺎﻨﻴﺎ.
ﺍﻟﻤﻨﻬﺠﻴﺔ :ﺸﻤﻠﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺜﻼﺜﺔ ﺃﻨﻭﺍﻉ ﻤﻥ ﺴﺭﻁﺎﻨﺎﺕ ﺍﻟﺩﻤﺎﻍ ﻓﻲ ﺍﻻﻁﻔﺎل ﻭ ﺸﻤﻠﺕ ﻜل ﻤﻥ (high grade
glioblastoma multiforme BT4, one well differentiated oligodendroglioma olig1 and one
recurrent ependymoma EPN1).
ﻭ ﻗﺩ ﺸﻤﻠﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺨﻼﻴﺎ ﻋﺼﺒﻴﺔ ﻤﻌﻴﺎﺭﻴﺔ ﻤﻥ ﺍﻟﻔﺌﺭﺍﻥ ﻟﻠﻤﻘﺎﺭﻨﺔ).(C17.2
ﺍﻟﻨﺘﺎﺌﺞ :ﺃﻅﻬﺭﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺃﻥ ﺍﻟﺨﻼﻴﺎ ﺍﻟﺴﺭﻁﺎﻨﻴﺔ ﺘﺒﻘﻲ ﻋﻼﻤﺎﺕ ﺍﻟﺨﻼﻴﺎ ﺍﻟﺴﻼﻟﻴﺔ ﻋﻨﺩﻤﺎ ﺘﻨﻤﻭ ﻋﻠﻰ ﺸﻜل ﻁﺒﻘﺔ ﻭﺍﺤﺩﺓ ﻓﻲ
 %15ﻤﻥ ﻤﺼل ﺍﻟﺩﻡ ﻟﻠﺒﻠﻴﺩ ﺍﻟﺠﻨﻴﻨﻲ) (foetal bovine serum/Dulbecco’s modified Eagle’s mediumﻫﺫﻩ
ﺍﻟﺨﻼﻴﺎ ﻟﻬﺎ ﺍﻟﻘﺎﺒﻠﻴﺔ ﻋﻠﻰ ﺍﻥ ﺘﻨﻘﺴﻡ ﻭ ﺘﺘﻜﺎﺜﺭ ﻟﺘﻜﻭﻴﻥ ﻜﺭﻴﺎﺕ ﻋﺼﺒﻴﺔ) (neurosphereﻋﻨﺩ ﺯﺭﻋﻬﺎ ﻓﻲ ﻭﺴﻁ ﺨﺎﻟﻲ ﻤﻥ
ﻤﺼل ﺍﻟﺩﻡ ﻭ ﺫﻟﻙ ﺒﺄﻀﺎﻓﺔ ﻤﺤﻔﺯﺍﺕ ﺍﻟﻨﻤﻭ ) .(FGF and EGFﻴﻤﻜﻥ ﻟﻬﺫﻩ ﺍﻟﺨﻼﻴﺎ ﺍﻥ ﺘﻨﻘﺴﻡ ﻭ ﺘﻌﻴﺩ ﺒﻨﺎﺀ ﻜﺭﻴﺎﺕ ﺠﺩﻴﺩﺓ
ﻋﻨﺩﻤﺎ ﻴﺘﻡ ﻓﺼﻠﻬﺎ ﻭﺯﺭﻋﻬﺎ ﻓﻲ ﻭﺴﻁ ﻤﻤﺎﺜل ﻤﻊ ﺍﻀﺎﻓﺔ ﻫﺫﻩ ﺍﻟﻤﺤﻔﺯﺍﺕ .ﺘﻡ ﺘﺤﺩﻴﺩ ﻨﺴﺒﺔ ﺍﻟﺨﻼﻴﺎ ﺍﻻﻴﺠﺎﺒﻴﺔ ﻟﻌﻼﻤﺔ ﺨﻼﻴﺎ
ﺍﻟﺴﻼﻟﻴﺔ ﺍﻟﻌﺼﺒﻴﺔ ) (CD133ﺒﺎﺴﺘﻌﻤﺎل ﺍﻟﺘﺤﻠﻴل ﻓﻠﻭﺴﺎﻴﺘﻭﻤﻴﺘﺭ ) (flowcytometryﻓﻲ ﺠﻤﻴﻊ ﺍﻟﺨﻼﻴﺎ ﺍﻟﻤﺯﺭﻭﻋﺔ ﻭ
ﻜﺎﻨﺕ ﺍﻟﻨﺴﺏ ﻜﺎﻟﺘﺎﻟﻲ) BT4 47.2%±10.5, EPN1 40.4%±8.9, Olig1 48.7%±2.9 :ﺍﻟﻤﺘﻭﺴﻁ،ﺍﻟﺨﻁﺄ
neuron, astrocyte, and
ﺍﻟﻤﻌﻴﺎﺭﻱ( .ﻴﻤﻜﻥ ﻟﻬﺫﻩ ﺍﻟﺨﻼﻴﺎ ﺍﻥ ﺘﺘﺨﺼﺹ ﺍﻟﻰ ﺨﻼﻴﺎ ﻋﺼﺒﻴﺔ ﻭﺨﻼﻴﺎ ﻤﺴﺎﻨﺩﺓ
 oligodendrocyteﺘﺤﺕ ﻅﺭﻭﻑ ﺘﺴﺎﻋﺩ ﻋﻠﻰ ﺘﺨﺼﺹ ﺍﻟﺨﻼﻴﺎ ﺍﻟﺴﻼﻟﻴﺔ .ﻭﻟﻜﻥ ﻋﻠﻰ ﻤﺴﺘﻭﻴﺎﺕ ﻤﺨﺘﻠﻔﺔ ﻟﻜل ﺨﻁ ﺨﻠﻴﺔ
ﺴﺭﻁﺎﻨﻴﺔ.
ﺍﻷﺴﺘﻨﺘﺎﺠﺎﺕ :ﺍﻟﺴﺭﻁﻨﺎﺕ ﺍﻟﺩﻤﺎﻏﻴﺔ ﻟﻸﻁﻔﺎل ﺘﺤﺘﻭﻱ ﻋﻠﻰ ﺨﻼﻴﺎ ﻤﺸﺎﺒﻪ ﻟﻠﺨﻼﻴﺎ ﺍﻟﺴﺭﻁﺎﻨﻴﺔ ﺍﻟﺴﻼﻟﻴﺔ ﺍﻟﺘﻲ ﻟﻬﺎ ﺍﻟﻘﺎﺒﻠﻴﺔ ﻋﻠﻰ
ﺍﻻﻨﻘﺴﺎﻡ ﻭ ﺘﺠﺩﻴﺩ ﻨﻔﺴﻬﺎ ﻭ ﻟﻬﺎ ﺍﻟﻘﺎﺒﻠﻴﺔ ﻉ ﻟىﺎﻟﺘﺤﻭل ﺍﻟﻰ ﺜﻼﺜﺔ ﺍﻨﺴﺎﺏ ﻋﺼﺒﻴﺔ.
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ABSTRACT
Background Thalassaemia major is an important health problem in Sulaimani, a large
province at Northeastern Iraq, and the need to initiate a preventive program for this
potentially fatal disorder is paramount. As a prerequisite to such program this study was
initiated to map the province for hemoglobinopathies.
Material and Methods A total of 1472 subjects (736 couples) attending Sulaimani
premarital Health centre were screened using red cell indices and sickling test. For those who
had MCV<80 fl and/or MCH < 27 pg or had a positive sickling test, this was followed by
Hemoglobin HPLC and iron studies
Results Based on above investigations, 61 individuals (4.14%) were found to have ßthalassaemia minor, 4 (0.27%) sickle cell trait, 2 (0.14%) Hb C trait, and 2 (0.14%) δßthalassaemia minor, and one (0.07%) had Hereditary Hemoglobin F Persistence (HPFH)
homozygous state. Moreover, 49 individuals (3.3%) had α- thalassaemia, including one with
Hb H disease (0.07 %). The study also revealed a consanguinity rate of 24.3% among the
screened couples.
Conclusions The high prevalence rate of ß- thalassaemia carrier state and consanguinity,
among premarital couples should further strengthen the need for initiating a preventive
program for hemoglobinopathies in this region.
DMJ 2008;2(1):71-79.
Key words: Thalassemia, Hemoglobinopathies, Sulaimani, Iraq, Prevention

H

emoglobinopathies are the most
common single gene disorders
worldwide with a considerable frequency
in certain areas particularly Mediterranean
and Middle Eastern countries, including
Iraq.
Hemoglobinopathies
include
structural variants (such as Hb S, Hb C,

Hb E), and thalassaemias which are
inherited defects in globin chains
synthesis.1,2 β – thalassaemia major is an
important health problem in Sulaimani
province , with more than 600 registered
cases in a population of over 1.5 million
(Records of the Preventive Health
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Department- Sulaimani). Sulaimani is a
large province lying in North Eastern Iraq,
bordering Iran. The high carrier rate and
the
frequency
of
consanguineous
marriages, necessitate establishing an
effective prevention program. As a
prerequisite to such a program, mapping
the province for hemoglobinopathies is
essential, and since such a task has not
been performed previously in Sulaimani,
this study was conducted to address it.
SUBJECTS AND METHODS
This study was carried out between the
23rd September 2006 to the 14th January
2007. The subjects were couples attending
the premarital health centre at Sulaimani.
This center is the only center in the
province authorized by legal authorities to
perform the mandatory premarital checks.
These checks include ABO grouping and
Rhesus typing, HBs Ag and VDRL
(Venereal Disease Research Laboratory
Test). The average number of attendees
investigated by the center per day is 20-30
couples.
For the purposes of this study,
alternate couples from those attending for
premarital checks on alternate working
days were enrolled. A total of 1472
subjects (736 couples) were thus enrolled.
A short concise questionnaire including:
name, age, place of birth, residence, family
history of thalassaemia or sickle cell
disorder and consanguinity of the couple
was taken.
A 5 ml sample was aspirated from
each subject by venepuncture and was
divided between EDTA (2ml) and plain
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tubes (3ml) for the purpose of this study.
The EDTA sample was first used to
perform sickling test, then it was processed
in Beckman-Coulter hematology analyzer
(USA) (which is daily calibrated using
calibrant material provided by the
manufactures) to determine the red cell
indices. If the MCV < 80 fl and / or MCH
< 27 pg, or if the sickling test was positive
for any member of the couple, then the
EDTA sample was processed further for
the quantitation of Hb A2 and Hb F and
Hb S (if sickling is positive) or other
variants, in an automated ion-exchange
high performance liquid chromatography
system using the β-thalassaemia short
program on the Bio–Rad variant
instrument
(Bio-Rad
Laboratories,
Belgium). If the results of Hb HPLC were
normal, then the iron status was
estimated.3,4
The subject is considered as βthalassaemia minor if he/she has
hypochromia and/or microcytosis with A2
>3.5%. Reduced transferring saturation
<15 % was considered as an indicator of
iron deficiency. Increased Hb F of 5-20%,
with no excess in Hb A2 was considered
as δβ-thalassaemia trait. A presumptive
diagnosis of α-thalassaemia was made if βthalassaemia minor, δβ-thalassaemia trait
and iron deficiency were excluded. The
expected gene frequency of different Hb
disorders calculated applying the HardyWeinburg equation.4
RESULTS
The 1472 subjects enrolled had ages
ranging from 16-58 yrs. with a median of
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23 yrs for males and 20 yrs for females.
The consanguinity rate among these
couples was (24.3%).
Out of 1472 subjects included in this
study, microcytosis (MCV< 80fl) and / or
hypochromia (MCH < 27 pg) was found in
173 (11.75%). β-thalassaemia minor was
identified in 61 (4.14%), and jron
deficiency in 53 cases (3.6%).
δßthalassaemia minor was documented in
two individuals (0.14%), Hb H disease in
one individual (0.07%), while a
presumptive diagnosis of α-thalassaemia
trait was made in 49 individuals (3.3%).
One individual was found to be

homozygous HPFH. Sickle cell trait was
identified in 4 individuals (0.27%) and Hb
C trait in another two (0.14%). Based on
the above figures, the expected gene
frequency of different Hb disorders is
shown in (Table 1).
β- thalassaemia prevalence showed
regional variation within Sulaimani
province (Figure 1), with the highest
frequency being found in Halabja (8.6%)
while the lowest frequency found in
Dukan (0%).The frequency was generally
higher in the eastern and southern parts of
the province (Table 2).

Table 1. The prevalence and gene frequency of Hemoglobinopathies in 1472 individuals
from Sulaimani
Affected individuals
Hb Type
Gene Frequency
No.
%
ß–thalassaemia minor
Hb S trait
Hb C trait
HPFH
δß-thalassaemia minor

61
4
2
1
2

4.14
0.27
0.14
0.07
0.14

0.0207
0.0012
0.0007
0.00034
0.0007

Table 2. The prevalence of β- thalassaemia minor in different sectors
of Sulaimani
No. of
Frequency of ß–
Sector
respondents
thalassaemia minor
Center
Rania
Chamchamal
Germian (Kalar, Kifri)
Qaladiza
Sharazour
Halabja
Zimnako
Darbaedikhan
Dukan
Bazyian
Sharbazher

557
160
140
164
88
82
70
50
46
45
50
20

18 ( 3.2%)
4 (2.5%)
9 (6.4%)
13 (7.9%)
1 (1.1%)
4 (4.9%)
6 (8.6%)
2 (4%)
2 (4.3%)
0 (0)
1 (2%)
1 (5%)
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Sulaimani
Province

Figure 1. A map of Iraq and of Sulaimani
Province with its main districts. The
percentages depicted are the prevalence
rates of β-thalassaemia in each
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DISCUSSION
The high prevalence of β-thalassaemia as
documented in this study from Sulaimani
at the northeast Iraq is comparable to that
reported
in
several
Mediterranean
2
Malaria
was
endemic
countries.
throughout Sulaimani until early1990s,5 so
it would not be unexpected to find
thalassaemia genes prevalent in Sulaimani
or in other parts of Iraq, in view of the
theory of malaria selection which offered
an explanation of the high prevalence rates
observed in many parts of the world.6
The prevalence rate of β-thalassaemia
minor observed in this study (4.14%) is
comparable with those reported from
Baghdad ( 4.4%),7 Basra (4.6%),8 Dohuk
(3.7%),9 but higher than those reported in
neighboring countries like Jordan ( 33.5%),10,11 Lebanon ( 1.7-3%),8 Saudi
Arabia (3%)12 and Turkey ( 2.6-3.7%).13
The Iranian figures on the other hand is
higher than ours (5-10%).14 One notable
observation in the current study, is that the
distribution within the Sulaimani province
varies, with the highest rates encountered
in eastern districts. Because of interactions
of the populations, it may not be
unexpected to find higher prevalence rates
in
these
districts
of
Sulaimani
neighbouring Iran.
The frequency of sickle cell trait in
this study was (0.27%,) which is much
lower than the figures reported from Basra
(6.48%)8 Dohuk (1.2%)9 and Saudi Arabia
( reaching 17% in some areas).15 Although
the Hb S gene may have spread to our
region through interaction with Arab
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tribes, it has been considerably diluted in
the local populations.
In this study, the estimated frequency
of presumed α-thalassaemia trait was
(3.3%) which is approaching the figure
form Jordan (2.3%),10 but is higher than
the figure reported from Baghdad (1%),7
and much lower than Saudi Arabia figure
(12-60%).16, 17 According to the experience
of Iraqi authors, α +- thalassaemia trait is
mostly caused by α + defect, since Hb
Bart’s Hydrops Fetalis has not been
reported , while Hb H is uncommon. The
prevalence rate of α- thalassaemia trait
obtained in this study may be
underestimated, since its well known that a
proportion α+-thalassaemia trait would
be missed if MCV and /or MCH used as
screening tests. Reliable data on the
prevalence of α thalassaemia defects in the
region
will
require
molecular
characterization. The latter is currently
underway.
The rate of consanguinity observed in
the current study of 24.3% is high, though
it is slightly less than that estimated overall
in Iraq of 30%.18 It would be expected that
in a population in which consanguineous
marriage is common, the frequency of
homozygous births increases for a given
carrier frequency.19 Such practice in our
society, as well as many other Eastern
Mediterranean populations, is the rule
rather than the exception, and it may
socially be unacceptable for a couple to
separate, based on the results of premarital
tests showing that they maybe at risk of
getting an affected child with a
hemoglobinopathy. Such a situation could
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be addressed by a well organized and
targeted educational program, and would
certainly become less of an issue as the
living standards improve and as people
change their life styles from rural to urban
settings. Furthermore, basing any future
preventive program on basis of premarital
screening, genetic counseling and prenatal
diagnosis (for those at risk), would make
consanguinity less important as a cause of
increased affected birth rates.
In conclusion, this study documented high
prevalence rates of β-thalassaemia in
Sulaimani at the Northeastern Iraq, as well
as high rate of consanguineous marriages,
while Hb S or other structural
Hemoglobinopathies are scarce. These
findings coupled with large number of
thalassaemia major patients already
registered in this province, support the
need for initiating an effective preventive
program, based on premarital screening,
counseling and prenatal diagnosis. The
latter however would require molecular
characterization of β-thalassaemic defects
in the region, which is currently underway.
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ﺍﻟﺨﻼﺼﺔ
ﺩﺭﺠﺔ ﺍﻨﺘﺸﺎﺭ ﺍﻀﻁﺭﺍﺒﺎﺕ ﺍﻟﻬﻴﻤﻭﻏﻠﻭﺒﻴﻥ ﻓﻲ ﺍﻟﺴﻠﻴﻤﺎﻨﻴﺔ  /ﺍﻟﻌﺭﺍﻕ
ﺨﻠﻔﻴﺔ ﺍﻟﺒﺤﺙ :ﻴﻌﺩ ﻤﺭﺽ ﻓﻘﺭ ﺩﻡ ﺍﻟﺒﺤﺭ ﺍﻻﺒﻴﺽ ﺍﻟﻤﺘﻭﺴﻁ ﻤﺸﻜﻠﺔ ﺼﺤﻴﺔ ﻤﻬﻤﺔ ﻓﻲ ﻤﺤﺎﻓﻅﺔ ﺍﻟﺴﻠﻴﻤﺎﻨﻴﺔ ﺍﻟﺘﻲ ﻫﻲ ﺍﺤﺩﻯ
ﺍﻟﻤﺤﺎﻓﻅﺎﺕ ﺍﻟﻜﺭﺩﻴﺔ ﺸﻤﺎل ﺸﺭﻕ ﺍﻟﻌﺭﺍﻕ .
ﺍﻟﻬﺩﻑ ﻤﻥ ﺍﻟﺩﺭﺍﺴﺔ :ﻟﻠﺤﺎﺠﺔ ﺍﻟﺸﺩﻴﺩﺓ ﻟﺒﺩﺃ ﺒﺭﻨﺎﻤﺞ ﻭﻗﺎﻴﺔ ﻤﻥ ﻫﺫﺍ ﺍﻟﻤﺭﺽ ﺍﻟﺨﻁﺭ ﺍﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻟﻤﺴﺢ ﺍﻻﻗﻠﻴﻡ
ﻟﻠﻭﻗﻭﻑ ﻋﻨﺩ ﻤﺩﻯ ﺍﻨﺘﺸﺎﺭ ﻫﺫﻩ ﺍﻻﻀﻁﺭﺍﺒﺎﺕ ﻓﻲ ﺍﻟﻬﻴﻤﻭﻜﻠﻭﺒﻴﻥ .
ﻤﻭﺍﺩ ﻭﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﺸﻤﻠﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﻪ ﻓﺤﺹ  1472ﺸﺨﺹ )736ﺭﺠل ﻭ ﺃﻤﺭﺃﺓ( ﻤﻥ ﺍﻟﻤﺭﺍﺠﻌﻴﻥ ﻟﻤﺭﻜﺯ ﻓﺤﻭﺼﺎﺕ
ﻤﺎﻗﺒل ﺍﻟﺯﻭﺍﺝ ﻓﻲ ﺍﻟﺴﻠﻴﻤﺎﻨﻴﺔ ﺍﻋﺘﻤﺎﺩﺍ ﻋﻠﻰ ﺍﺴﺱ ﻜﺭﻴﺎﺕ ﺍﻟﺩﻡ ﺍﻟﺤﻤﺭﺍﺀ )ﻤﻌﺩل ﺤﺠﻡ ﺍﻟﻜﺭﻴﺔ ﺍﻟﺤﻤﺭﺍﺀ ،ﻤﻌﺩل ﺍﻟﻬﻴﻤﻭﻜﻠﻭﺒﻴﻥ
ﻓﻲ ﺍﻟﻜﺭﻴﺔ ﺍﻟﺤﻤﺭﺍﺀ ( ﻤﻊ ﻓﺤﺹ ﺍﻟﻜﺸﻑ ﻋﻥ ﻓﻘﺭ ﺍﻟﺩﻡ ﺍﻟﻤﻨﺠﻠﻲ ﻤﺘﺒﻭﻋﺔ ﺒﺘﺭﺤﻴل ﺍﻟﺩﻡ ﺒﺠﻬﺎﺯ HPLCﻭﻗﻴﺎﺱ ﻨﺴﺒﺔ ﺍﻟﺤﺩﻴﺩ
ﻓﻲ ﺍﻟﺠﺴﻡ ﻟﻼﺯﻭﺍﺝ ﺍﻟﺫﻴﻥ ﻜﺎﻨﺕ ﻗﺭﺍﺌﺎﺕ ﻤﻌﺩل ﺤﺠﻡ ﺍﻟﻜﺭﻴﺔ ﺍﻟﺤﻤﺭﺍﺀ ﺍﻗل ﻤﻥ  80ﻓﻴﻤﻭﻟﺘﺭ ﻤﻊ ﺍﻭ ﺒﺩﻭﻥ ﺍﻨﺨﻔﺎﺽ ﻤﻌﺩل
ﺍﻟﻬﻴﻤﻭﻜﻠﻭﺒﻴﻥ ﻓﻲ ﺍﻟﻜﺩﺭﻴﺔ ﺍﻟﺤﻤﺭﺍﺀ ﺍﻗل ﻤﻥ  27ﺒﻴﻜﻭﻜﺭﺍﻡ ﺍﻭ ﺍﺫﺍ ﻜﺎﻥ ﻓﺤﺽ ﺍﻟﻜﺸﻑ ﻋﻥ ﻓﻘﺭ ﺍﻟﺩﻡ ﺍﻟﻤﻨﺠﻠﻲ ﺍﻴﺠﺎﺒﻲ
ﺍﻟﻨﺘﺎﺌﺞ :ﺍﻋﺘﻤﺎﺩﺍ ﻋﻠﻰ ﺍﻟﻔﺤﻭﺼﺎﺕ ﺍﻋﻼﻩ  ،ﻭﺠﺩ ﺍﻥ  61ﺸﺨﺼﺎ ) ( %4,14ﻫﻡ ﺤﺎﻤﻠﻴﻥ ﻟﺼﻔﺔ ﻓﻘﺭ ﺩﻡ ﺍﻟﺒﺤﺭ ﺍﻻﺒﻴﺽ
ﺍﻟﻤﺘﻭﺴﻁ )ﺍﻟﻨﻭﻉ 4 (βﺍﺸﺨﺎﺹ ) ( %27ﺤﺎﻤﻠﻴﻥ ﻟﺼﻔﺔ ﻓﻘﺭ ﺍﻟﺩﻡ ﺍﻟﻤﻨﺠﻠﻲ  ،ﺸﺨﺼﺎﻥ ) (%14ﺤﺎﻤﻠﻴﻥ ﻟﺼﻔﺔ ﻫﻴﻤﻭﻜﻠﻭﺒﻴﻥ
 ،Cﺸﺨﺼﺎﻥ ﻟﺼﻔﺔ ﻓﻘﺭ ﺍﻟﺩﻡ ﺍﻟﺒﺤﺭ ﺍﻻﺒﻴﺽ ﺍﻟﻤﺘﻭﺴﻁ )ﻨﻭﻉ (δβﻤﻊ ﻭﺠﻭﺩ ﺸﺨﺹ ﺤﺎﻤل ﻟﻤﺭﺽ ﺍﻻﺴﺘﻤﺭﺍﺭ ﺍﻟﻭﺭﺍﺜﻲ
ﻟﻭﺠﻭﺩ ﺍﻟﻬﻴﻤﻭﻜﻠﻭﺒﻴﻥ ﺍﻟﺠﻨﻴﻨﻲ ) (%0.07ﺒﺎﻻﻀﺎﻓﺔ ﺍﻟﻰ  49ﺸﺨﺹ ) (%3.3ﺤﺎﻤﻠﻴﻥ ﻟﺼﻔﺔ ﻓﻘﺭ ﺩﻡ ﺍﻟﺒﺤﺭ ﺍﻻﺒﻴﺽ
ﺍﻟﻤﺘﻭﺴﻁ ﻨﻭﻉ ) ( αﻤﺘﻀﻤﻨﺎ ﺤﺎﻟﺔ ﻭﺍﺤﺩﺓ ﻟﻤﺭﺽ ﻫﻴﻤﻭﻜﻠﻭﺒﻴﻥ . (%0.07) Hﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﺒﻴﻨﺕ ﺍﻴﻀﺎ ﺍﻥ ﻨﺴﺒﺔ ﺯﻭﺍﺝ
ﺍﻻﻗﺎﺭﺏ ﻜﺎﻨﺕ )(%24,3
ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﺍﻥ ﺍﻻﻨﺘﺸﺎﺭ ﺍﻟﻌﺎﻟﻲ ﻟﺤﺎﻤﻠﻲ ﺼﻔﺔ ﻓﻘﺭ ﺩﻡ ﺍﻟﺒﺤﺭ ﺍﻻﺒﻴﺽ ﺍﻟﻤﺘﻭﺴﻁ )ﻨﻭﻉ (βﻤﻊ ﺍﻨﺘﺸﺎﺭ ﺯﻭﺍﺝ ﺍﻻﻗﺎﺭﺏ ﺍﻜﺩ
ﻀﺭﻭﺭﺓ ﺍﻨﺸﺎﺀ ﺒﺭﻨﺎﻤﺞ ﻭﻗﺎﺌﻲ ﻟﻠﺤﺩ ﻤﻥ ﺍﻨﺘﺸﺎﺭ ﺍﻅﻁﺭﺍﺒﺎﺕ ﺍﻟﻬﻴﻤﻭﻜﻠﻭﺒﻴﻥ ﻓﻲ ﺍﻟﻤﻨﻁﻘﺔ .
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PROSTATE-SPECIFIC ANTIGEN VERSUS DIGITAL RECTAL
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ABSTRACT
Background Prostate cancer (CaP) is the most commonly diagnosed non cutaneous cancer
and the third most common cause of death from cancer in males. PSA is considered the most
useful tumor marker currently available for diagnosis and management of the CaP. The
digital rectal examination is still the basis in the suspicion of CaP in males with normal or
minimally high PSA levels.
Aim the aim of the study is to evaluate the effectiveness of PSA versus digital rectal
examination (DRE) in identifying cases of prostate cancer among men presenting with
symptoms of bladder outflow obstruction.
Patients and methods A cross sectional study was conducted at Azadi Teaching Hospital in
Dohuk on 400 patients with bladder outflow obstruction above 50 years were selected
between January 2005 and October 2007. DRE and serum PSA done for all patients and
prostate biopsy for abnormal results.
Results The mean age 69.63±8.3 years. All cases of documented prostate cancer with
positive DRE had PSA ≥ 4 ng/ml.
Conclusions In conclusion, DRE is still the basic step in the suspecting prostate cancer.
Combination of DRE and PSA has the highest detection rate for CaP than each alone.
DMJ 2008;2(1): 80-90.
Key words: PSA, DRE, Prostate biopsy, Ca prostate

P

rostate cancer (CaP) is the most
commonly diagnosed non cutaneous
cancer and the third most common cause
of death from cancer in males in the US,
estimated at 27,350 deaths in 2006.1 The
number of men diagnosed with CaP is
increasing in many areas in the world. An
increasing life expectancy in male
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population2 and increasing use of prostatespecific antigen (PSA) for early detection
of the disease3 are probably the two main
factors accounting for higher detection
rate. Most cases of CaP diagnosed
nowadays are non-metastatic disease4,5 and
thus, many patients being suitable for
potentially curative therapy.
PSA is serine-like protease produced
by epithelial cells of the prostate gland,
releasing from prostatic epithelium, and
appears in the blood. PSA is considered
the most useful tumor marker currently
available for diagnosis and management of
the CaP.6 However, it is not specific for
CaP. Several non-malignant conditions
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of the prostate are associated with elevated
PSA levels e.g. prostatic intraepithelial
neoplasia, acute prostatitis, prostatic
ischemia,
and
nodular
prostatic
6-8
hyperplasia (NPH). . Furthermore, not all
CaP cause an elevated PSA concentration.9
NPH is still the most common cause of
elevated serum PSA in non-malignant
causes.10
The DRE is still the basis in the
suspicion of CaP in males with normal or
minimally high PSA levels. When
palpable, CaP is usually represented by
induration of the prostate on DRE.11,12
AIM OF THE STUDY
The aim of the study is to evaluate the
effectiveness of PSA versus DRE in
detecting cases of CaP among men
presenting with symptoms of bladder
outflow obstruction.
PATIENTS AND METHODS
A cross-sectional study was conducted in
the outpatient clinic of Urology at Azadi
General Teaching Hospital. The Hospital
is the main referral one in Dohuk
Governorate. Between January 2005–
October 2007, a total of 400 men aged 50
years and over with lower urinary tract
symptoms (LUTS) were selected. The
exclusion criteria were patients with
previously diagnosed CaP and patients
with lower urinary tract symptoms owing
to causes other than bladder outflow
obstruction.
All patients included were first
examined by DRE and then sent for PSA
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measurement. Any asymmetry, nodularity
or indurations were considered abnormal.
Blood sample was taken for PSA
measurement at Azadi Hospital lab. PSA
level was determined by the enzymelinked immunosorbant assay (ELISA). A
PSA value of ≥ 4 ng/ml is considered
abnormal. Any patient with suspicious
DRE or PSA level ≥ 4ng/ml submitted to
Tru-cut biopsy of the prostate using a
spring- driven biopsy gun under local
anesthesia & antibiotic cover. Three
specimens were obtained from each side
and an additional biopsy from the
suspicious area. A minimum of sextant
biopsies were obtained from each patient,
occasionally a biopsy is obtained after
simple open prostatectomy.
RESULTS
The mean age of the patients was 69.6 ±
8.3 years and ranged from 50 – 99 years.
Out of the 400 symptomatic patients
included in the study, 213 (53.2%)
underwent histopathological examination
(Tru-cut biopsy of the prostate or open
prostatectomy).
Table 1 shows the clinical distribution
of men who underwent histopathological
examination.
Table 2shows that 55% of cases of
CaP had PSA ≥ 40 ng/ml, compared to
only 0.6% in other diseases of the prostate.
80.7% of patients with prostate disease
other than CaP (80.7%) had PSA level <
10 ng/ml compared to only 12.5% in cases
with CaP.
Table 3 shows that all cases of CaP
documented by biopsy and with positive
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DRE had PSA ≥ 4 ng/ml, but 83.3% of
CaP cases with negative DRE had PSA ≥ 4
ng/ml.
The sensitivity (TPR), specificity
(TNR), false positive rate (FPR), false
negative rate (FNR), positive predictive
value (PPV), negative predictive value
(NPV), positive likelihood ratio (+ve LR)
and negative likelihood ratio (-ve LR) for
cut-off levels of PSA were summarized
(Table 3.4). By plotting sensitivity against
1-specificity, a ROC curve was
constructed
(Figure 1); the diagnostic
accuracy of PSA was evaluated by ROC

curve by SPSS program for windows
version 15.0 to calculate the area under the
curve and was 96.9%. This means that
PSA is sensitive marker for the presence of
CaP with a sensitivity of 87.8% at 10
ng/ml in men presenting with symptoms
suggestive of bladder outflow obstruction,
but its specificity as seen on the ROC
curve is high (91%) at 10 ng/ml with
reasonable specificity being achieved
throughout much of the range of values
shown. The sensitivity of the test is
diminished at a level 40ng/ml to only
52.1%.

Table 1 Distribution of the study population underwent biopsy by DRE results
DRE*
NPH**
No. (%)

Biopsy
(N= 213)
Ca
Non-specific
Prostate
Granulamatous
No. (%)
Prostate
No. (%)

Total
No. (%)

Positive

5 (3.0)

35 (85.4)

1 (33.3)

41 (19.2)

Negative

164 (97.0)

6 (14.6)

2 (66.3)

172 (80.8)

Total

169 (100.0)

41 (100.0)

3 (100.0)

213 (100.0)

*DRE = digital rectal examination, ** NPH = nodular prostatic hyperplasia

Table 2 Distribution of study population by PSA level
PSA†

Biopsy

Total
No. (%)

Ca prostate
No. (%)

Other Prostatic diseases *
No. (%)

4-<10

5 (12.5)

138 (80.7)

143 (67.8)

10-<20

6 (15.0)

26 (15.2)

32 (15.2)

20-<40

7 (17.5)

6 (3.5)

13 (6.2)

40+

22 (55.0)

1 (0.6)

23 (10.9)

Total

40 (100.0)

171 (100.0)

211 (100.0)

* include NPH and Non-specific granulomatous prostatitis., † = prostatic specific antigen
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Table 3 Distribution of men who underwent biopsy by DRE and PSA results
DRE*

Positive
(N= 41)
Negative
(N= 172)

PSA†
(ng/ml)

≥4
≥4
<4

Total
No. (%)

Biopsy
NPH˚
No. (%)

Ca Prostate
No. (%)

Non-specific
Granulamatous
Prostate
No. (%)

5 (100.0%)

35 (100.0%)

1 (100.0%)

41 (100.0%)

163 (99.4%)

5 (83.3%)

2 (100.0%)

170 (98.8%)

1 (0.6%)

1 (16.7%)

164 (100.0%)

6 (100.0%)

2 (1.2%)

0

Total
2 (100.0%)

172 (100.0%)

* DRE digital rectal examination, † PSA prostatic specific antigen, ˚ NPH nodular prostatic hyperplasia

Table 4 Sensitivity, Specificity, FPR, FNR, PPV, NPV, + ve LR and – ve LR of PSA test
Positive

Sensitivity

Specificity

FPR

FNR

PPV

NPV

Positive

Negative

if PSA ≥

TPR %

TNR %

%

%

%

%

LR

LR

4

100

51.5

48.5

0

19

100

2.06

0

10

87.8

91

9

12.2

52.9

98.5

9.74

0.13

20

70.7

98

2

29.3

80.5

96.7

35.35

0.3

40

51.2

99.4

0.6

48.8

91.3

94.7

85.33

0.5

60

41.5

99.4

0.6

58.5

89.5

93.7

69.2

0.6

80

26.8

99.7

0.3

73.2

91.7

92.3

89.33

0.7

100

22

99.7

0.3

78

90

91.8

73.3

0.8
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Figure 3. Receiver Operating Characteristic Curve for PSA
at different cut-off levels

DISCUSSION
PSA is produced by prostatic epithelial
tissue and is detected in the epithelial cells
of prostate, NPH tissue, primary and
metastatic CaP cells.13 There is evidence
that the rate of increase in the serum PSA
is proportional to the cancer burden.14-16
This study confirms that the sensitivity of
PSA is a useful marker for detection of
CaP, but shows that its specificity is poor
at low cut-off levels.17 Eighty one percent
of patients with NPH had PSA level
between 4-10 ng/ml, elevated PSA level
(PSA > 4 ng/ml) was found in 53.8% of
patients with symptomatic NPH which
could be due to either urinary retention or
indwelling Foley catheter.18 In this study

84

PSA
demonstrates
the
specificity
problems. As Oesterling had said,19 the
serum PSA concentration itself lacks
sufficient sensitivity and specificity for
diagnosing CaP in an ocean of NPH. Some
patients with CaP have serum PSA within
normal range.14, 20 Our results showed that
about 2.44% of patient with CaP have
normal PSA. This limits the usefulness of
PSA as a guide to the need for prostatic
biopsy. In patients presenting with
symptoms of bladder outflow obstruction,
with a marginally elevated PSA level
between 4 and 10 ng/ml and in whom nonsurgical treatment is proposed one is faced
with a diagnostic dilemma. Because of the
poor specificity of PSA in such patients, as
demonstrated from the ROC curve in this
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study, many men would undergo
unnecessary prostatic biopsy if PSA was
used as the sole criterion for biopsy. In an
attempt to improve the discriminating
ability of PSA in patients with normal
DRE and PSA level between 4 and 10
ng/ml, (the level at which PSA is least
specific), the concept of PSA density (the
PSA concentration divided by volume of
the prostate) has been introduced.21,22
However, Brawer et al.23 was unable to
confirm the advantage of PSA alone in
identifying CaP. The concept of PSA
velocity (the rate of change of PSA with
time) has been advocated as a more useful
test for detecting CaP than a single
measurement of PSA. Carter et al.24 found
that a PSA velocity of 0.75 ng/ml per year
had 90% specificity for CaP compared
with a cut-off value for serum PSA of ≥ 4
ng/ml. Many men with NPH have high
PSA levels because of large volumes of
hyperplastic tissue16 and this will tend to
cause an overlap in PSA levels between
patients with CaP and those with NPH.
However, serum PSA provides good
discrimination between patients with or
without CaP. The specificity and
sensitivity of PSA can be improved by
excluding men with symptomatic NPH.17
DRE has been used in diagnosis and
screening for CaP for many decades and
its importance is well established.25 The
sensitivity of DRE in the diagnosis of CaP
was found to be 39-45% in clinical
trials.26,27 The high percentage rate of
positive DRE in the present study arises
because most of the patients with CaP had
abnormal DRE and thus represent a
selected population in which 35 out of 41
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patients had CaP proved by biopsy.
However, despite all the technological
developments, DRE is still the basic step
in the diagnosis of CaP.
The high incidence of the CaP in the
study population can be explained by late
presentation combined with patients’
selection, which was about 55% in patients
with PSA ≥ 40 ng/mL. Granulomatous
inflammation of the prostate has been
reported in some patients receiving
Bacillus Calmette-Guerin (BCG) therapy
for bladder cancer, after TURP and in
patients with systemic granulomatous
disease, both infectious and noninfectious.28-32 Most cases, however, are
non-specific and resolve spontaneously
with no therapy. In this study 1.23% had
non-specific granulomatous prostatitis.
Results from other studies conducted
on the prostate cancer have used TRUS
guided biopsy, but this could not be
attempted in the present study as TRUS
needle applicator is not available in our
hospital now, so we depend on trans-rectal
digitally guided tru-cut biopsy of the
prostate.
CONCLUSIONS AND
RECOMMENDATIONS
In conclusion, the ability of PSA to
identify CaP can be improved by selecting
out groups of patients and by adjusting the
cut-off level of PSA to the patients under
study, the normal range of this test should
be adjusted according to the population
under study. DRE and serum PSA
provides a good discrimination between
patients with and without CaP. The
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sensitivity and specificity of PSA can be
improved by excluding men with
symptomatic NPH and patients with serum
PSA level between 4-10 ng/ml. The
specificity of PSA as a diagnostic test for
CaP is reduced in men with symptoms of
bladder outflow obstruction. No method
alone reached a satisfactory diagnostic
value for CaP. Only when these methods
were combined (DRE & PSA level) an
accuracy rate of 96.6% was achieved. This
study also emphasizes that there is no
single normal level for PSA. However, to
determine which method is superior to
predict CaP, further study needs to be
done. The most effective method is to
admit TRUS in addition to PSA and DRE
in men with normal DRE and PSA
between 4-10 ng/ml to diagnose CaP.
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ﺍﻟﺨﻼﺼﺔ
ﻓﺤﺹ ﺍﻟﻤﻭﺜﺔ ﻋﻥ ﻁﺭﻴﻕ ﺍﻟﻤﺴﺘﻘﻴﻡ ﺒﺎﻟﻤﻘﺎﺭﻨﺔ ﻤﻊ  PSAﻓﻲ ﺘﺸﺨﻴﺹ ﺴﺭﻁﺎﻥ ﺍﻟﻤﻭﺜﺔ )ﺍﻟﺒﺭﻭﺴﺘﺎﺘﺎ(
ﺨﻠﻔﻴﺔ ﺍﻟﺒﺤﺙ :ﺴﺭﻁﺎﻥ ﺍﻟﻤﻭﺜﺔ ﻫﻭ ﺍﻜﺜﺭ ﺍﻻﻤﺭﺍﺽ ﺍﻟﺨﺒﻴﺜﺔ ﺍﻟﻤﺸﺨﺼﺔ ﺸﻴﻭﻋﺎ )ﺒﻌﺩ ﺍﺴﺘﺒﻌﺎﺩ ﺍﻷﻭﺭﺍﻡ ﺍﻟﺠﻠﺩﻴﺔ( ﻭﺘﻌﺘﺒﺭ ﺍﻟﺴﺒﺏ
ﺍﻟﺜﺎﻟﺙ ﻟﻠﻭﻓﺎﺓ ﻤﻥ ﺍﻻﻭﺭﺍﻡ ﻋﻨﺩ ﺍﻟﺫﻜﻭﺭ .ﺍﻥ ﻤﻭﻟﺩ ﺍﻟﻤﻀﺎﺩ ﺍﻟﻨﻭﻋﻲ ﻟﻠﻤﻭﺜﺔ ) (PSAﻫﻭ ﺍﻻﻜﺜـﺭ ﺍﻋﺘﻤـﺎﺩﺍ ﻟﻼﺴـﺘﺨﺩﺍﻡ ﻓـﻲ
ﺘﺸﺨﻴﺹ ﺍﻟﻤﺭﻀﻰ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﻤﺭﺽ ﺍﻟﻤﻭﺜﺔ ﺍﻟﺨﺒﻴﺙ .ﻓﺤﺹ ﺍﻟﻤﻭﺜﺔ ﻋﻥ ﻁﺭﻴﻕ ﺍﻟﻤﺴﺘﻘﻴﻡ ) (DREﻭﺍﺭﺘﻔﺎﻉ ﻤﺴﺘﻭﻯ ﻤﻭﻟﺩ
ﺍﻟﻤﻀﺎﺩ ﺍﻟﻨﻭﻋﻲ ﻟﻠﻤﻭﺜﺔ ﻫﻲ ﺍﻻﺸﺎﺭﺍﺕ ﺍﻻﻭﻟﻴﺔ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻟﺘﺸﺨﻴﺹ ﻭﺭﻡ ﺍﻟﻤﻭﺜﺔ ﺍﻟﺨﺒﻴﺙ.
ﺍﻟﻬﺩﻑ :ﺍﻟﻐﺭﺽ ﻤﻥ ﺍﻟﺩﺭﺍﺴﺔ ﻫﻭ ﻟﺘﻘﻴﻴﻡ ﻤﺩﻯ ﻓﻌﺎﻟﻴﺔ  PSAﻤﻊ ﻓﺤﺹ ﺍﻟﻤﻭﺜﺔ ﻋﻥ ﻁﺭﻴﻕ ﺍﻟﻤﺴﺘﻘﻴﻡ ﻓﻰ ﺘـﺸﺨﻴﺹ ﻤـﺭﺽ
ﺴﺭﻁﺎﻥ ﺍﻟﻤﻭﺜﺔ ﻟﺩﻯ ﺍﻟﻤﺭﻀﻰ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﺄﻋﺭﺍﺽ ﺍﻨﺴﺩﺍﺩ ﺍﻟﻤﺠﺭﻯ ﺍﻟﺒﻭﻟﻲ.
ﺍﻟﻤﺭﻀﻰ ﻭ ﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﺍﺠﺭﻱ ﺍﻟﺒﺤﺙ ﻓﻰ ﻤﺴﺘﺸﻔﻰ ﺃﺯﺍﺩﻱ ﺍﻟﺘﻌﻠﻴﻤﻰ ﺍﻟﻌﺎﻡ ﻋﻠﻰ  400ﻤﺭﻴﺽ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﺄﻋﺭﺍﺽ ﺍﻨﺴﺩﺍﺩ
ﺍﻟﻤﺠﺭﻯ ﺍﻟﺒﻭﻟﻲ ﻭﺍﻟﺫﻴﻥ ﺃﻋﻤﺎﺭﻫﻡ ﺘﺘﺠﺎﻭﺯ  50ﺴﻨﺔ ﺨﻼل ﺍﻟﻔﺘﺭﺓ ﻤﺎ ﺒﻴﻥ ﻜـﺎﻨﻭﻥ ﺍﻷﻭل  -2005ﺘـﺸﺭﻴﻥ ﺍﻟﺜـﺎﻨﻲ ،2007
ﻭﺃﺠﺭﻱ ﻓﺤﺹ  PSAﻭﻓﺤﺹ ﺍﻟﻤﻭﺜﺔ ﻋﻥ ﻁﺭﻴﻕ ﺍﻟﻤﺴﺘﻘﻴﻡ ﻟﻜل ﺍﻟﻤﺭﻀﻰ ﻤﻊ ﺃﺨﺫ ﺨﺯﻋﺔ ﻤـﻥ ﺍﻟﻤﻭﺜـﺔ ﻟﻠﻨﺘـﺎﺌﺞ ﺍﻟﻐﻴـﺭ
ﺍﻟﻁﺒﻴﻌﻴﺔ.
ﺍﻟﻨﺘﺎﺌﺞ :ﻤﻌﺩل ﺍﻟﻌﻤﺭ ﻟﻠﻤﺭﻀﻰ  69.63ﺴﻨﺔ ،ﻜل ﺍﻟﻤﺭﻀﻰ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﺴﺭﻁﺎﻥ ﺍﻟﻤﻭﺜﺔ ﻭﺍﻟﺫﻴﻥ ﻟﺩﻴﻬﻡ ﻋﻘﺩﺓ ﻓﻰ ﺍﻟﻤﻭﺜﺔ ﻋـﻥ
ﻁﺭﻴﻕ ﻓﺤﺹ ﺍﻟﻤﺴﺘﻘﻴﻡ ﺜﺒﺕ ﺍﻥ ﻟﺩﻴﻬﻡ  PSAﺃﻜﺜﺭ ﻤﻥ .4 ng/ml
ﺍﻷﺴﺘﻨﺒﺎﻁﺎﺕ :ﻓﺤﺹ ﺍﻟﻤﻭﺜﺔ ﻋﻥ ﻁﺭﻴﻕ ﺍﻟﻤﺴﺘﻘﻴﻡ ﻻ ﻴﺯﺍل ﺍﻟﺨﻁﻭﺓ ﺍﻻﺴﺎﺴﻴﺔ ﻟﺘﺸﺨﻴﺹ ﺴﺭﻁﺎﻥ ﺍﻟﻤﻭﺜﺔ .ﻓﺤﺹ ﺍﻟﻤﻭﺜﺔ ﻋـﻥ
ﻁﺭﻴﻕ ﺍﻟﻤﺴﺘﻘﻴﻡ ﻤﻊ  PSAﻤﻊ ﺃﺨﺫ ﺃﻭ ﻋﺩﻡ ﺃﺨﺫ ﺨﺯﻋﺔ ﻤﻥ ﺍﻟﻤﻭﺜﺔ ﺘﻌﺘﺒﺭ ﺍﻟﻁﺭﻴﻘﺔ ﺍﻟﻤﺜﻠﻰ ﻟﺘﺸﺨﻴﺹ ﺴﺭﻁﺎﻥ ﺍﻟﻤﻭﺜﺔ.

@@

90

Dohuk Medical Journal

Volume 2, Number 1, 2008

EARLY DETECTION OF DIABETIC NEPHROPATHY IN CHILDREN
AND ADOLESCENTS WITH TYPE 1 DIABETES MELLITUS
QAYSER S. AL-HABEEB, MBChB,DIM,MSc*
HANA A. TAWFIK, MBChB, DPH**
HISHAM R. AL-EIDANI, MBChB, FICMS (Med)***
Submitted 10 January 2008; accepted 10 June 2008

ABSTRACT
Background: Recent studies have demonstrated that the onset and course of diabetic
nephropathy can be ameliorated to a very significant degree by several interventions but these
interventions would have their greatest impact if instituted at a point very early in the course
of development of this complication. This study has been designed to explore the problem of
diabetic nephropathy in type 1 Diabetes Mellitus particularly its early detection in a sample of
children and adolescent patients up to 18 yrs of age.
Objectives: Estimating the prevalence of microalbuminuria and hyperfiltration, and
assessing the relationship between microalbuminuria and GFR in type 1 diabetic children and
adolescents.
Patients and methods: A cross-sectional design and a consecutive sampling procedure were
adopted to enroll 115 patients (59 males and 56 females) who met the inclusion criteria, from
those attending the National Diabetic Center of Al Mustansiriyah University / Baghdad
during the period from the 1st of August 2005 to the end of July 2006. Micral test II was used
to screen early morning (spot) urine samples for increased albumin excretion rate while the
novel use (in Iraq) of Schwartz formula made possible estimating the GFR from serum
creatinine and demographic characteristics. The results were used for assessing the
relationship between microalbuminuria and GFR. Important risk factors including patients
age and disease duration, have also been evaluated.
Results: The mean patients age was 14.05 (±2.95) years, and the mean disease duration was
6.52 (±2.85) years.The prevalence of microalbuminuria in the study sample was (48.70%) ,
estimated as increased urinary albumin excretion ( 20-200mg/l ). Statistically significant
associations were found between microalbuminuria and longer duration of diabetes (p
value = 0.017),and older age of diabetic patients ( p value = 0.031 ). The overall
prevalence of hyperfiltration (estimated as GFR of ≥130ml/min/1.73m2) was (16.52%),
comprising (63%) normoalbuminuric and (37%) exhibiting microalbuminuria. Male
preponderance was evident (89.48%). Factors showing significant association with
hyperfiltration state were: male gender (p value = 0.013),and older age of diabetic patients (p
value = 0.031) There was a statistically significant inverse correlation between the different
levels of albumin excretion rate and the levels of estimated GFR. (r = - 0.79 P value =
0.024 ).
DMJ 2008;2(1): 91-106.
Key words: Diabetic nephropathy, Microalbuminuria, Glomerular filtration rate, Micral 11
test, Schwatz Formula
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Type one diabetes mellitus (T1DM) is a
multifactorial autoimmune disease thought
to arise from a complex interaction
between both genetic susceptibility and
environmental insult(s).1 It is the most
common endocrine metabolic disorder of
childhood and adolescence and accounts
for 5-10% of all diagnosed cases of
diabetes.. Type 1 diabetes mellitus patients
are unique diabetes subpopulation, as these
individuals are young and within the
productive phase of their life, and
researches suggested they may have more
severe disease than type two diabetes
mellitus (T2DM) patients, with a greater
burden from complications. Diabetic
nephropathy (DN) is the leading known
cause of end-stage renal disease (ESRD).
Epidemiological
studies
have
demonstrated that diabetic nephropathy
occurs in approximately one-third to one
half of all patients with T1DM and, today,
diabetes is the most important cause of
renal failure in the industrialized world2,3
Hyperfiltration,
microalbuminuria
(incipient DN) and macro-proteinuria
(overt DN) characterize the clinical stages
of DN. Microalbuminuria (MA) is the best
predictor of high risk of developing
established (overt) diabetic nephropathy. 4
Thus, the detection of (MA) has played a
key-role in the management of T1DM.
Therefore a reliable easy test for routine
screening for MA is desirable, such a test
has been developed and marketed as
Micral Test II. Several cross-sectional and
prospective studies have demonstrated that
glomerular hyperfiltration is frequently
detectable in TIDM children and
adolescent patients.5,6 In all these studies
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persistent
glomerular
hyperfiltration
increases the risk of developing MA
(incipient DN). The increased glomerular
filtration rate (GFR) is a well established
feature of early uncomplicated T1DM in
children and adolescent patients4,6 It has
been shown that patients with early
glomerular hyperfiltration and diabetes of
3-6 yrs duration have a greater risk of
subsequent nephropathy.(5).Once overt DN
is
established,
current
therapeutic
strategies, including improved glycemic
control, and effective antihypertensive
therapy, tend to slow, but are unable to
arrest progression of the process.7Recent
studies have demonstrated that the onset
and course of DN can be ameliorated to a
very significant degree by several
interventions, but these interventions
would have their greatest impact if
instituted at a point very early in the course
of the development of this complication.7
Among the great world-wide interest in
early detection of DN in T1DM children
and adolescent patients, only few Iraqi
studies have been documented.8-10 This
study has been designed to explore this
very little investigated problem in Iraq,
aiming at estimating the prevalence of
MA and hyperfiltration. and assessing the
relationship between MA and GFR in
type 1 diabetic children and adolescents.
PATIENTS AND METHODS
The study was conducted in the National
Diabetes
Center,
Al-Mustansiriyah University / Baghdad
during the period from the 1st of August
2005 to the end of July 2006.A cross
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sectional design and consecutive sampling
procedure was employed to enroll patients
attending for treatment and follow up.
Eligible patients should meet the following
criteria:
1 - Patients up to the age of 18 years with
type 1 diabetes mellitus as defined by
WHO criteria.11
2 - The duration of the diabetic state
should be 3 years or more.12
Exclusion Criteria2: Presence of overt
proteinuria, urinary tract infection,
.hematuria, ketonuria, pregnancy, acute
febrile illness,. heart failure, clinical
conditions causing dehydration (due to
possibility of false positive results on
albumin measurements), any wasting
disease that could cause severe
undernourishment, after heavy exercise or
heavy meal, and short–term pronounced
hyperglycemia
Data Collection:
1st visit : Potentially eligible patients
(127) were interviewed for past medical
history, and underwent full clinical
examination including blood pressure
measurement , followed by obtaining a
freshly voided urine sample which was
tested for the presence of protein, cells,
and blood casts, using a dipstick
technique (Multistix 10, SG, Bayer,
Bridgend, UK), to exclude proteinuria
(strip result of
30 mg/dl), UTI,
haematuria, and ketonuria. During this
visit, 12 patients were excluded from the
study due to the presence of one or more
of the exclusion criteria. The rest were
asked to come the next visit, fasting with
an early morning urine sample collected as
instructed.
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2nd Visit: The enrolled 115 patients
(59 males, and 56 females) were studied
according to a unified protocol consisting
of a questionnaire especially designed to
accommodate the relevant demographic
and clinical data. During this visit, fasting
blood samples were taken for the required
laboratory tests .
Measurement of renal functions:
A -Micral Test: Micral Test II (Roche
diagnostic GmbL , Mannheim, Germany)
is an immunological strip, gold labeled,
optically read test for the immunological,
semi-quantitative in vitro determination of
urinary
albumin
from 0 up to
concentration of 100 mg/L. MA was
considered to be present if
urinary
albumin excretion rate (AER) in spot (
first morning urine sample) was 20-199
mg/l.4
B - Glomerular Filtration Rate (GFR) :
Schwartz formula was used in this study
for the first time in Iraq .
Utilizing the proportionality between
GFR
and
height/serum
creatinine,
13
Schwartz formula was used to provide
an estimate of GFR based on a constant
multiplied by the child's height divided by
serum creatinine, thus:
K X Height (cm)
2

CCr (mL/min/1.73m ) =
SCr (mg/dL)

CCr : Creatinine clearance;
SCr, : Serum creatinine;
K : Constant
The constant K is directly proportional to
the muscle component of body, and varies
with age and sex, the value of K to be used
in premature infants is 0.33, in full term
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infants <1 year of age is 0.45, , in
children up to 13 years old is 0.55 and
also in adolescent girls and boys the
value of the constant changes to 0.7.
Normal
GFR
cutoff
value
≥90
2
ml/min/1.73m . Hyperfiltration
≥130
2
ml/min/1.73m
http://www.kidney.org/professionals/kdoqi
/gfr_calculator.cfm.
Grouping of the Studied Subjects:
Enrolled patients were classified into three
groups according to the results of Micral
test, and the estimated GFR ( using
Schwartz Fomula) :
Group 1:
Normoalbuminuria
Micral Test (-ve)
Normal GFR
90 -129 mls/min/1.73m2
Below normal GFR
< 90 mls/min/1.73m2
Group 2 :
Normoalbuminuria
{Micral Test (-ve)}
Hyperfiltration
GFR ≥130 mls/min/1.73m2
Group 3:
Microalbuminuria
Micral test (+ve ) ;
Normal GFR
90 -129 mls/min/1.73m2
Hyperfiltration
GFR ≥ 130 mls/min/1.73m2
Below normal GFR
< 90 mls/min/1.73m2
Statistical Analysis:
SPSS version 10.0 under windows XP was
used to analyze data, and Excel 2003
under windows XP for figures.
Proper inferential statistics were used
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to analyze the results including Chisquared test, one-way Anova
and
Pearson's correlation coefficient. A p-value
less than 0.05 was considered statistically
significant, and less than 0.001 considered
highly significant .
RESULTS AND DISCUSSION
Microalbuminuria has been shown to be
the earliest stage of DN in TIDM. Once
MA appears the fatal outcome is
predictable, therefore, a crucial goal in
prevention would be to demonstrate
factors early during the disease which may
indicate
the
progression
to
macroalbuminuria and then to the ESRD.4
Glomerular filtration rate is increased in
early diabetes and considered as a
significant risk factor for persistent MA
and incipient
nephropathy in TIDM
children and adolescents as confirmed by
Dahlquist et al.14 Several studies indicated
that hyperfiltration is of considerable
importance, the most convincing was that
done by Rudberg et al.15 Before MA
develops, GFR is elevated, indeed, both
glomerular hyperfiltration and MA are
early signs of development of DN.16 The
prominent finding of the current study was
the detection of MA in 56 out of 115
patients
(48.70 %) (Table 2). Of
substantial concern is the marked
variability in the occurrence of MA among
T1DM patients in previous studies (range
from 2.7% to 42%).8,9 A number of
complex variables could have accounted
for
those
differences
including
background genetics, population, selection
criteria, microalbuminuria definition,
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methods of laboratory investigation, and
the varied methodology used which further
hinders valid comparisons. Starting with
previous Iraqi studies, the lowest figure
reported by Dahar,9 2.7% contrasted that
found by
Askar,10 40%,and
Atiya8
42.02%. A low rate of 6% was found in
prospective studies in Brazil, Canada, and
Boston (USA)17. This discrepancy among
different countries may be attributed to
defective diabetic control which may be
related to factors like type of insulin
regime (conventional or intensive), dietary
management, exercise, and the cornerstone
of management "patient's education".
Another reason is the fact that T1DM
patients were mostly children and
adolescents, and Insulin therapy mandates
repeated injections on daily basis, a point
which constitutes a good reason for poor
compliance.
The other related finding is slight
increase in the frequency of MA in
females compared to males (30 vs 26
constituting
53.57%
vs
46.44%
respectively) (Table 2) the difference did
not achieve statistical significance. Within
the limits of the local available literature,
none of the previous Iraqi studies made
use of Schwartz formula to estimate the
GFR in T1DM children and adolescents up
to 18 years old. The method is easy and
convenient for both the investigator, and
the patient, with the advantage of rapid
determination of the GFR, less invasive
than other methods, and the avoidance of
urine collection, especially for age groups
like those enrolled in this study.13 Several
previous cross sectional and prospective
studies
have
demonstrated
that
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hyperfiltration is frequently detectable in
type
1
diabetic
children
and
5,18
adolescents. In this study 16.52% of the
patients had increased levels of GFR
(Hyperfiltration) (Table 3) which was in
accordance with the results reported by
Chiarelli etal.6 and Rajic et al.18 In other
prospective studies almost two-thirds of
the patients had hyper-filtration.15,19 Some
studies
reported
that
glomerular
hyperfiltration was not a significant risk
factor for DN.20 Still, others like Yip et
al.21 claimed that they can not disregard
the role of increased GFR on the
development of DN because the increased
level of urinary albumin excretion rate
(UAER)
was
observed
only
in
hyperfiltrating patients.
Other studies
revealed that glomerular hyperfiltration
was a strong risk factor for DN.6,15 These
contradictory results are not surprising
considering the multifactorial nature of
diabetes and diabetic nephropathy, the
different criteria used in patient's selection,
and the different methods of
GFR
measurement..
Among
the 19 hyperfiltrating
patients in this study, 17 subjects were
males 89.48%, while females constituted
10.52%, the M/F ratio was 8.5/1, and
proved statistically highly significant (p
value=0.000) , these results were in
agreement with the results of the
screening program done in Italy where
males constituted 60.87% of the
hyperfiltrating
patients vs 39% of
6
females. Similar results were reported
from Saudi Arabia,22 It is not generally
agreed that male gender increases DN risk
in T1DM.(18) Jabri et al.23 stated that males
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and females are equally affected.
As regards the frequency of low GFR
in female compared to male subjects
(61.54 % vs 38.46 %), F / M ratio was
statistically
highly
significant
(p
value=0.000), this finding was similar to
the results reported by Mauer et al.24 Out
of the 19 hyperfiltrating patients,
12(63.16%) were normo-albuminuric The
difference
was
statistically
highly
significant (p value = 0.000); implying a
hyperfiltration process even before the
appearance of MA, a finding which may
indicate that elevated GFR is an early
process in the pathogenesis of DN in
T1DM patients. Those patients with
hyperfiltration may be at particular risk of
developing
DN,25
hence
detecting
hyperfiltration at an early stage may be of
prime importance.4 Askar10 reported that
the mean GFR was significantly higher in
normoalbuinuric patients than in the
control and microalbuminuric groups. The
remaining seven hyperfiltrating patients
36.84% in the current study, developed
MA, this result was close to that of
Mogensen5 who reported that 30% of the
hyperfiltrating patients developed MA, and
was higher than that of Chiarelli et al.
21.74% in Italy.6 Rudberg et al.15 and
Dahlquist et al.26 reported that half of the
hyperfiltrating patients developed MA,
which
indicates
that
glomerular
hyperfiltration
increases the risk of
developing
MA (Incipient Diabetic
Nephropathy). In a retrospective study by
Mogensen,5 and a follow-up study by
Chiarelli et al,6 they showed a strong
predictive value for hyperfiltration on the
occurrence of MA.. Seven out of the 56
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microalbnminuric patients (12.5%) had
hyperfiltration, which was in agreement
with the results reported by Rajic et al.18
and Bangstad et al.27 The other 34 patients
(64.29%) predominantly had unchanged
GFR, in agreement with the results
reported by Rajic et al,18 and a further
group of patients 15( 26.79% ) had
hypofiltration, in agreement with the
results reported by Rajic et al.18 and
Bangstad et al.27
There was a statistically significant
inverse correlation between different levels
of AER and GFR (r = - 0.791, p value =
0.024) a finding in agreement with the
results of Mogensen.(5) Previous studies
on T1DM patients resulted in different
estimates of AER and GFR, separately, as
well as regarding their relationship; this
was emphasized particularly in the early
stages of the DN.18
There was a clear preponderance of
male gender in group 2 in comparison with
groups 1, and 3 (Table 5 ). This finding
was comparable to the study done by
Hovid.28 While in the MA group 3 there
was a slight excess of females, the
difference was not significant
(p
value=0.308).
This
finding
was
8
comparable to an Iraqi study by Atiya, but
disagreed with Dahar,9 where he reported
that male gender predominated in MA
patients..The frequency of hyperfiltration
increased significantly with increasing age
of the diabetic patients in group 2 ( 0% in
children 7-10 yrs , 25% in 11-14 yrs, and
75% in 15-18 yrs) (Table 6). The
difference was statistically significant (p
value = 0.031) .The same trend was found
in MA group 3 (17.85% , 32.15%, 50%)
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respectively. these results are in agreement
with studies from Finland, UK, France,
and Iraq,9,29 which revealed that the age is
a risk factor for development of MA and
onset of DN. This finding was disagreed
by Dahar,9and Luiza et al.30 where they
found no significant difference between
diabetic patients with or without MA
regarding age.
As for the duration of diabetes the
eGFR was significantly increased in group
II, 50% of the patients were hyperfiltrating
within the duration (<5 yrs), 41.66%
within (5-10 yrs), and 8.33% (>10yrs)
(Table 7). It has been nicely demonstrated
by Mogensen5 that in the first decade after
diabetes becomes manifest, the GFR is
increased, while at the same time UAER is
still normal or slightly increased. Similar
results were reported by Rajic et al.18
Bangstad et. al,27 who found that their
patients did hyperfiltrate after two and a
half years from the onset of T1DM. These
results indicate that the elevated GFR in
T1DM
even
in
the
stage
of
normoalbuminuria can be an important
risk factor for future MA and DN.Chiarelli
et al.6 followed a cohort of patients with
hyperfiltration and found that the GFR was
persistently elevated in the first 6 yrs,
thereafter a slow decrease in GFR was
observed. Atiya8 found that the duration
of T1DM is the most important risk factor
for the development of MA and
progression
to
overt
nephropathy.
Although MA is thought to be rare in
T1DM patients of less than 5 years
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duration8, the current study revealed that
17.86% of the T1DM patients had MA
within 5yrs duration. This finding was in
accordance with the EURODIAB IDDM
Complications Study Group and WHO
Multinational Study of Vascular Disease in
Diabetes Study Group, where Stephenson
and Fuller12 found that raised UAE occurs
before
5 years of IDDM 18% in
EURODIAB and 15% in WHO studies.
Atiya8 found that 38% of Iraqi TIDM
patients developed MA within 2-5 years
duration, a finding which is higher than the
results,of this study; the discrepancy might
be attributed to the difference in duration
(3-<5yrs for the current study vs 2-5
yrs).Thus the results indicate that MA does
occur in TIDM patients with duration less
than 5 yrs. Regarding the duration of
T1DM (5-10yrs), the prevalence of MA
was 68.86% which was the highest
percentage of MA according to the
duration of diabetes , this result was in
agreement with that found by Atiya. 8 In
the current study the percentage of cases
with hyperfiltration showed a progressive
decrease as the duration of the disease was
increasing
(50%, 41.66%, 8.33%)
corresponding to the disease duration (less
than 5years, 5-10, more than 10yrs
respectively). As for the duration of >10
yrs, the percentage of MA in this study
(14.29%) was lower than those reported by
Atiya8 and Dabelea et al.31 The reason
might be related to the small size of the
sample (n=14/115).
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Table 1. Baseline characteristics of participants
Male N=59
(51.30%)

Characteristi
cs of
participants

Mean
(±SD)

Female N=56
(48.7 %)
Mean
( ±SD)

Range

Range

Total

N=115

Mean
(±SD)

Range

P
value

Age (years)

13.99
(±3.04)

7-18

14.08
(3±.07)

7.5-18

14.03
(2±.95)

7-18

0.88 NS

Disease
duration
( years)

7.07
(3±.21)

3-16

5.97
(±2.49)

3-16

6.52
(2±.85)

3-16

0.40 NS

Table 2: Results of Micral II test by gender
Micral Test
Gender

χ2

Total

- ve

+ve

No. (%)

No. (%)

No. (%)

Male

33 (55.93)

26 (46.43)

59 (51.3)

Female

26 (44.07)

30 (53.57)

56 (48.7)

59 (100)

56 (100)

115 (100)

Total

P. value

0.308
NS

Table 3. Participants gender by the estimated Glomerular Filtration Rate
Male

Female

Total

χ2

No. (%)

No. (%)

No. (%)

P. value

60 – 89

10 (38.46)

16 (61.54)

26 (22.61)

0.000 HS

90 – 129 normal

32 (45.71)

38 (54.29)

70 (60.87)

0.973 NS

> 130

17 (89.48)

2 (10.53)

19 (16.52)

0.000 HS

Total

59 (51.3)

56 (48.7)

115 (100.0)

eGFR*

* The estimated GFR using Schwartz Formula (mL/min/1.73m2)

Table 4. Micral test results by the eGFR
eGFR*

Micral

Micral ( +ve)

Total
χ2

(-ve )

20mg/L

50 mg/L

100mg/L

Total

1.73 m2)

No. (%)

No. (%)

No. (%)

No. (%)

No. (%)

≥ 130

12 (20.34)

6 (31.58)

1 (3.85)

0 (0)

7 (12.5)

19(16.52)

90-129

36 (61.02)

10 (52.63)

17(65.38)

7 (63.64)

34(60.71)

70(60.87)

<90

11 (18.64)

3 (15.79)

8 (30.77)

4 (36.36)

15(26.79)

26(22.61)

Total

59 (100.0)

19 (100.0)

26(100.0)

11(100.0)

56(100.0) 115(100.0)

(ml / min /

* The estimated GFR using Schwartz Formula (mL/min/1.73m2)
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230

210

GFR ml/min/1.73m2

190
170
150
130

110

90

0

50

20

100

AER mg/L
( r = - 0.79 , P= 0.024 )

Figure 1. Scatter diagram showing the correlation between the degree
of microalbuminuria (mg/L)and the eGFR (mL/min/1.73m2)

Group (1)
n= 47 (40.87%)

Group (2)
n= 12 (10.43%)

Group (3)
n= 56 (48.70%)

Micral test (-ve)
Normal GFR=36
Below normal=11

Micral test (-ve)

Micral test (+ve)
with or without
Hyperfiltration

Male 22
(46.81%)
Female 25 (53.19%)

Male 11 (91.66%)
Female 1 (8.33%)

Hyperfiltration

Male 26 (46.43%)
Female 30(53.57%)

Figure 2. The studied subjects categorized by Micral II Test, and eGFR
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Table 5. Distribution of the categorized groups by gender
Group 1

Group 2

Group 3

Gender

Total

χ2
P.

No. (%)

No. (%)

No. (%)

No. (%)

Male

22 (46.81)

11 (91.66)

26 (46.43)

59 (51.3)

Female

25 (53.19)

1 (8.33)

30 (53.57)

56 (48.7)

Total

47

12

56

115

value
0.013
S

Table 6. Distribution of the categorized groups by age
Age
(years)

Group 1

Group 2

Group 3

Total

χ2
P. value

No. (%)

No. (%)

No. (%)

No. (%)

7-10

6 (12.77)

0 (0.00)

10 (17.85)

16 (13.91)

11-14

19 (40.43)

3 (25.0)

18 (32.15)

40 (34.78)

0.031

15-18

22 (46.80)

9 (75.0)

28 (50.0)

59 (51.30)

S

Total

47

12

56

115

Table 7. Distribution of the categorized groups by disease duration
Duration
of DM( yr)

100

Group 1

Group 2

Group 3

Total

χ2
P. value

No. (%)

No. (%)

No. (%)

No. (%)

<5

17 (52%)

6 (18%)

10 (30%)

33 (28.70)

5-10

25 (37%)

5 (7%)

38 (56%)

68 (59.13)

0. 017

>10

5 (36%)

1 (7%)

8 (57%)

14 (12.17)

S

Total

47

12

56

115
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CONCLUSIONS
1. The estimated overall prevalence of
hyperfiltration
was (16.52%)with
evident male preponderance (89.48%)
highlighting male gender as a risk for
hyperfiltration.
(63%)
of
hyperfiltrating
patients
were
normoalbuminuric,
implying a
hyperfiltration process even before the
appearance of MA. The remaining
(37%) exhibited MA, implying that
glomerular hyperfiltration might have
a role in the
development of MA
(incipient DN).
2. Microalbuminuria
manifested
by
increased urinary albumin excretion
was encountered in 48.70% of the
patients. This was the highest
documented frequency among the
previous Iraqi studies. There was a
statistically
significant
inverse
correlation between the different levels
of AER and the levels of eGFR .(r = 0.79 P. value 0.024).
3. The frequency of hyperfiltration
increased significantly with increasing
age of the diabetic patients. The same
trend
was
found
with
microalbuminuric group, a setting
which points to patient's age as a risk
factor for the development of MA, and
the onset of DN. The majority of MA
cases and hyperfiltrating groups
occurred at the age 15-18 yrs.
4. The duration of diabetes had a
substantial role in the development of
hyperfiltration. (50%) of the patients
were hyperfiltrating within the duration
of less than 5 yrs, and decreased
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thereafter to (41% )at 10 yrs. Beyond
this duration no effect has been noticed
on the GFR (p value= 0.017).Contrary
to some previous studies, (17.86%) of
the studied patients developed MA in
less than 5 yrs duration, and
it
increased thereafter up to 10 yrs
(67.86%).( p value 0.017) .
RECOMMENDATIONS
1. Systematic measurement of both GFR
and UAER is recommended, since the
two parameters help identifying
children and adolescent patients at risk
of DN and ESRD.
2. Diabetic children and adolescents,
exhibiting an early increase in GFR
(hyperfiltration) should be considered
as a high risk group for developing
persistent MA, and, consequently,
incipient DN. In such cases every
effort should be made to achieve the
best glycemic control from the very
beginning of the disease.
3. In T1DM, screening for MA might be
performed in less than 5yrs after
diagnosis,. If the result is negative at
the initial screen, yearly screening is
recommended. Also the use of Micral
Test II, in an early morning (spot)
urine sample is recommended as a
convenient screening tool, if expense is
tolerated.
4. Proper follow-up of patients with MA,
including those with low level of AER,
makes possible, effective modulation
of the factors responsible for either
progression or regression.
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5. In children and adolescents repeated
measurements of GFR are laborious,
time consuming, and sometimes
inaccurate.
Moreover,
annoying
repeated venous sampling, and tedious
urine collections are problematic when
repeated evaluations are required.
Therefore it is recommended that the
various formulas that have been
developed to allow prediction of the
GFR from serum creatinine and
demographic characteristics, are made
use of in future research methodology.
6. To conduct more elaborate analytical
studies including other regional
diabetic centers in the country for more
comprehensive understanding of the
problem. Also extending the scope of
the study by including adult diabetics
through the application of suitable
GFR estimation formula. (MDRD
equation. for adults above 18 yrs old).
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ﺍﻟﺨﻼﺼﺔ
ﺍﻻﻜﺘﺸﺎﻑ ﺍﻟﻤﺒﻜﺭ ﻟﻼﻋﺘﻼل ﺍﻟﻜﻠﻭﻱ ﻟﺩﻯ ﺍﻷﻁﻔﺎل ﻭﺍﻟﻤﺭﺍﻫﻘﻴﻥ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﺩﺍﺀ ﺍﻟﺴﻜﺭ  /ﺍﻟﻨﻭﻉ ﺍﻷﻭل
ﺍﻟﺨﻠﻔﻴﺔ :ﺃﻅﻬﺭﺕ ﺍﻟﺩﺭﺍﺴﺎﺕ ﺍﻟﺤﺩﻴﺜﺔ ﺍﻤﻜﺎﻨﻴﺔ ﺘﻐﻴﻴﺭ ﻤﺴﺎﺭ ﺍﻻﻋﺘﻼل ﺍﻟﻜﻠﻭﻯ ﺍﻟﻨﺎﺘﺞ ﻋﻥ ﻤﺭﺽ ﺍﻟﺴﻜﺭ ﻭﺘﺤـﺴﻴﻨﻪ ﺒﺩﺭﺠـﺔ
ﻜﺒﻴﺭﺓ ﻤﻥ ﺨﻼل ﻤﺩﺍﺨﻼﺕ ﻋﺩﻴﺩﺓ ﺍﻻ ﺍﻥ ﺘﺎﺜﻴﺭ ﻫﺫﻩ ﺍﻟﻤﺩﺍﺨﻼﺕ ﻻ ﻴﻜﻭﻥ ﻜﺒﻴﺭﺍ ﺍﻻ ﺍﺫﺍ ﺸﺭﻉ ﺒﺘﻁﺒﻴﻘﻬﺎ ﻓﻲ ﻤﺭﺍﺤـل ﻤﺒﻜـﺭﺓ
ﺠﺩﺍ .ﺼﻤﻤﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻟﺘﻘﺼﻲ ﻤﺸﻜﻠﺔ ﺍﻻﻋﺘﻼل ﺍﻟﻜﻠﻭﻱ ﺍﻟﻨﺎﺘﺞ ﻋﻥ ﻤﺭﺽ ﺍﻟﺴﻜﺭ ﻤﻥ ﺍﻟﻨﻭﻉ ﺍﻻﻭل ﻭﺘﺤﺩﻴـﺩﺍ ﺍﻜﺘـﺸﺎﻓﻪ
ﺍﻟﻤﺒﻜﺭ ﻟﺩﻯ ﻋﻴﻨﻪ ﻤﻥ ﺍﻻﻁﻔﺎل ﻭ ﺍﻟﻤﺭﺍﻫﻘﻴﻥ ﻟﺤﺩ ﺍﻟﺴﻨﺔ ﺍﻟﺜﺎﻤﻨﺔ ﻋﺸﺭ ﻤﻥ ﺍﻟﻌﻤﺭ.
ﺃﻻﻫﺩﺍﻑ :ﻗﻴﺎﺱ ﻤﻌﺩﻟﻰ ﺸﻴﻭﻉ ﺍﻟﺒﻴﻠﺔ ﺍﻟﻤﻴﻜﺭﻭﺍﻟﺒﻭﻤﻴﻨﻴﺔ ﻭ ﺍﺭﺘﺸﺎﺡ ﺍﻟﺤﺎﻓﻅﺎﺕ ﺍﻟﻜﻠﻭﻴﻪ ﺍﻀﺎﻓﺔ ﺍﻟﻰ ﺘﻘﻴﻴﻡ ﺍﻟﻌﻼﻗﻪ ﺒﻴﻨﻬﻤﺎ
ﺃﻟﻤﻨﻬﺠﻴﺔ :ﺃﻋﺘﻤﺩ ﻨﻤﻁ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻟﻤﻘﻁﻌﻴﺔ ﻭﺍﻻﻋﺘﻴﺎﻥ ﺍﻟﻤﺘﻌﺎﻗﺏ ﻻﺩﺨﺎل  115ﻤﺭﻴﺽ ) 59ﺫﻜﺭ  56،ﺍﻨﺜﻰ( ﻤﻤـﻥ ﺘﻨﻁﺒـﻕ
ﻋﻠﻴﻬﻡ ﻀﻭﺍﺒﻁ ﺍﻻﺩﺨﺎل ﻤﻥ ﻤﺭﺍﺠﻌﻲ ﺍﻟﻤﺭﻜﺯ ﺍﻟﻭﻁﻨﻲ ﻟﻤﺭﺽ ﺍﻟﺴﻜﺭ ﺍﻟﺘﺎﺒﻊ ﻟﻠﺠﺎﻤﻌﺔ ﺍﻟﻤﺴﺘﻨﺼﺭﻴﺔ ﻓﻲ ﺒﻐﺩﺍﺩ ﻟﻠﻔﺘـﺭﺓ ﻤـﻥ
).(2006/7/31 – 2005/8/1ﺘﻡ ﺍﺴﺘﺨﺩﺍﻡ ﻓﺤﺹ )ﻤﻴﻜﺭﺍل  (IIﻓﻲ ﺘﺤﺭﻱ ﺯﻴﺎﺩﺓ ﺍﻟﻁﺭﺡ ﺍﻻﻟﺒﻭﻤﻴﻨﻲ ﻓﻲ ﻋﻴﻨـﺎﺕ ﺍﻻﺩﺭﺍﺭ
ﺍﻟﺼﺒﺎﺤﻴﺔ ﻓﻲ ﺤﻴﻥ ﺍﺴﺘﺨﺩﻤﺕ ﻻﻭل ﻤﺭﺓ ﻓﻲ ﺍﻟﻘﻁﺭ ﻤﻌﺎﺩﻟﺔ )ﺸﻭﺍﺭﺘﺯ( ﻟﺤﺴﺎﺏ ﻤﻌﺩل ﺍﺭﺘﺸﺎﺡ ﺍﻟﺤﺎﻓﻅﺎﺕ ﺍﻟﻜﻠﻭﻴـﺔ ﺍﻋﺘﻤـﺎﺩﺍ
ﻋﻠﻰ ﻤﺴﺘﻭﻯ ﺍﻟﻜﺭﻴﺎﺘﻨﻴﻥ ﺒﺎﻟﺩﻡ ﻭﺒﻌﺽ ﺍﻟﻤﻭﺍﺼﻔﺎﺕ ﺍﻟﺩﻴﻤﻭﻏﺭﺍﻓﻴﺔ ﻟﻠﻤﺭﻀﻰ .ﻭﻅِﻔﺕ ﺍﻟﻨﺘﺎﺌﺞ ﻟﺘﻘﻴـﻴﻡ ﺍﻟﻌﻼﻗـﺔ ﺒـﻴﻥ ﺍﻟﺒﻴﻠـﺔ
ﻼ ﻋﻥ ﺇﺠﺭﺍﺀ ﺘﻘﻴﻴﻡ ﻟﺒﻌﺽ ﻋﻭﺍﻤل ﺍﻻﺨﺘﻁﺎﺭ ﺍﻟﻤﻬﻤـﺔ ﻭﻫـﻲ ﻋﻤـﺭ
ﺍﻟﻤﻴﻜﺭﻭﺍﻟﺒﻭﻤﻴﻨﻴﺔ ﻭ ﺍﺭﺘﺸﺎﺡ ﺍﻟﺤﺎﻓﻅﺎﺕ ﺍﻟﻜﻠﻭﻴﺔ ﻓﻀ ﹰ
ﺍﻟﻤﺭﻴﺽ ﻭﻤﺩﺓ ﺍﻟﻤﺭﺽ .
ﺍﻟﻨﺘﺎﺌﺞ :ﺍﻟﻭﺴﻁ ﺍﻟﺤﺴﺎﺒﻲ ﻟﻌﻤﺭ ﺍﻟﻤﺭﻴﺽ ﻫﻭ ) (14.05±2.95ﻭﺍﻟﻭﺴﻁ ﺍﻟﺤﺴﺎﺒﻲ ﻟﻤﺩﺓ ﺍﻟﻤـﺭﺽ ﻫـﻭ ) .( 6.52±2.85
ﻤﻌﺩل ﺸﻴﻭﻉ ﺍﻟﺒﻴﻠﺔ ﺍﻟﻤﻴﻜﺭﻭﺍﻟﺒﻭﻤﻴﻨﻴﺔ) ﻤﻘﺎﺴﺎ ﻜﺯﻴﺎﺩﺓ ﻓﻲ ﻁﺭﺡ ﺍﻻﻟﺒﻭﻤﻴﻥ  200-20ﻤﻠﻐﻡ\ﻟﺘﺭ( ﻫﻭ )  .(%48.7ﻤﻌﺩل ﺸﻴﻭﻉ
ﺯﻴﺎﺩﺓ ﺍﺭﺘﺸﺎﺡ ﺍﻟﺤﺎﻓﻅﺎﺕ ﺍﻟﻜﻠﻭﻴﺔ ﻤﺤﺴﻭﺒﺎ ﻋﻠﻰ ﺍﺴﺎﺱ ) (GFR≥130ml/min/1.73m2ﻫﻭ)  (%16,52ﻤﻨﻬﻡ) (%37
ﻟﺩﻴﻬﻡ ﺍﻟﺒﻴﻠﺔ ﺍﻟﻤﻴﻜﺭﻭﺍﻟﺒﻭﻤﻴﻨﻴﺔ ﻭ)  (%63ﺒﺩﻭﻨﻬﺎ ﻤﻊ ﻏﻠﺒﺔ ﻭﺍﻀﺤﻪ ﻓﻲ ﺍﻟﺫﻜﻭﺭ ) .(%89.48ﻫﻨﺎﻙ ﺘﻨﺎﺴﺏ ﻋﻜـﺴﻲ ﺒـﻴﻥ
ﺍﻟﻤﺴﺘﻭﻴﺎﺕ ﺍﻟﻤﺨﺘﻠﻔﺔ ﻟﻠﺒﻴﻠﺔ ﺍﻟﻤﻴﻜﺭﻭﺍﻟﺒﻭﻤﻴﻨﻴﺔ ﻤﻊ ﻤﺴﺘﻭﻴﺎﺕ ﺍﺭﺘﺸﺎﺡ ﺍﻟﺤﺎﻓﻅﺎﺕ ﺍﻟﻜﻠﻭﻴﺔ ) .(r = -0.79, P-value = 0.024
ﺍﻥ ﺍﻟﻌﻭﺍﻤل ﺍﻟﺘﻲ ﺍﻅﻬﺭﺕ ﺍﺭﺘﺒﺎﻁﺎ ﺒﺯﻴﺎﺩﺓ ﻨﺴﺒﺔ ﺍﺭﺘﺸﺎﺡ ﺍﻟﺤﺎﻓﻅﺎﺕ ﺍﻟﻜﻠﻭﻴﺔ ﻫﻲ ﺍﻟﺫﻜﻭﺭﻴـﺔ ) (P-value = 0.013ﻭ ﺘﻘـﺩﻡ
ﺍﻟﻌﻤﺭ )  ( P-value= 0.031ﻓﻲ ﺤﻴﻥ ﺍﻥ ﺍﻟﻌﻭﺍﻤل ﺍﻟﺘﻲ ﺍﻅﻬﺭﺕ ﺍﺭﺘﺒﺎﻁﺎ ﺒﺎﻟـﺒﻴﻠﻪ ﺍﻟﻤﻴﻜﺭﻭﺍﻟﺒﻭﻤﻴﻨﻴﻪ ﻫﻲ ﻁﻭل ﻓﺘـﺭﺓ
ﺍﻟﻤـﺭﺽ )  ( P- value= 0.017ﻭ ﺘﻘـﺩﻡ ﻋﻤـﺭ ﺍﻟﻤـﺭﻴﺽ ).(P-value=0.031
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ABSTRACT
Background Metabolic syndrome is a combination of medical disorders that increase one's
risk for cardiovascular disease and diabetes.Whereas the syndrome is under scrutiny and
extensive investigations worldwide, it has been very little investigated in Iraq with a
considerable lack of local pertinent data.
Objectives Estimation of the prevalence of metabolic syndrome in patients with ischemic
heart disease and assessing the severity of coronary artery disease in patients who meet
the criteria of metabolic syndrome.
Patients and methods The study was carried out at Ibn Albitar hospital, a tertiary center for
cardiovascular surgery/Baghdad/Iraq from 1st Oct. 2005 to 30th Dec. 2006. A cross sectional
design and consecutive sampling procedure were adopted to enroll 300 patients comprising
226 males and 74 females who met the eligibility criteria and were assigned to undergo
coronary angiography. Documentation of data regarding medical history, the required
measurements, and investigations was accomplished in accordance with a specially designed
data sheet that included all relevant information.
Results The overall prevalence of metabolic syndrome in the study sample was 69.33 %.
Differentially, the prevalence was very much higher among patients with ischemic heart
disease 84% than those without ischemic heart disease 10%. The estimated difference was
statistically highly significant (p=0.01). Only 240 patients showed angiocardiographic
evidence of ischemic heart disease; (single vessel disease 24.2%, two vessels disease 35.8%,
triple vessels disease 23.3%, and left main stem disease 16.7%). There was no significant
difference in the prevalence of metabolic syndrome among different subgroups of patients
with ischemic heart disease classified by the results of coronary angiography. There is a need
for having a unified definition of the metabolic syndrome to allow for proper assessment and
valid comparison between prevalence data in different populations.
Recommendations highlighted the need for wider analytical studies enrolling bigger samples
with the aim of obtaining a more valid inference, in addition to community based surveys to
help early recognition of metabolic syndrome, identify patients at risk of ischemic heart
disease, and reduce the impact of ischemic heart disease on the community.
DMJ 2008;2(1): 107-116.
Key words: Metabolic syndrome, Ischemic heart disease, Prevalence
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he concept of the metabolic
syndrome,
comprising
central

obesity, hypertension, raised triglycerides,
low "High density lipoprotein-cholesterol"
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(HDL), and raised fasting plasma glucose
concentrations, is now well established. It
is known under various other names, such
as metabolic syndrome X, insulin
resistance syndrome, and Reaven's
syndrome. Three definitions of the
metabolic syndrome are currently in
common use: the World Health
Organization (WHO) definition; the
European Group for the study of Insulin
Resistance (EGIR) definition; and the
National
Cholesterol
Education
Programme Expert Panel Adult Treatment
Panel III (ATP III) definition.1,2 The
syndrome affects a large number of people
in a clustered fashion. In some studies, the
prevalence in the USA is calculated as
being up to 25% of the population. An
estimated 55 million US adults have
metabolic syndrome. If the revised value
for impaired fasting glucose is used, the
estimate jumps to 64 million adults.3 Some
experts predict that at least half of persons
over age 60 would meet the criteria for
the metabolic syndrome. Obesity and
diabetes trends seem to mirror metabolic
syndrome trends. Several studies have
shown an association between the
metabolic syndrome and increased
cardiovascular
events.4-8
Despite
significant controversy, most experts
appear to believe that the increased
cardiovascular risk seen in these subjects is
probably due to the clustering of known
cardiovascular risk factors. However, even
though there have been reports of an
increased prevalence of coronary heart
disease (CHD) in these subjects, these
reports have used surrogate markers for
CHD.9,10 The incidence of CHD was also
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significantly greater in the metabolic
syndrome positive group.11 Country wise
the data about this subject are very scanty.
This study has been designed to explore
this very little investigated problem and to
verify its local pattern in a sample of Iraqi
people.
The aim of the present study is to
estimate the prevalence of metabolic
syndrome in patients with ischemic heart
disease and to assess the severity of
coronary artery disease in patients who
meet the criteria of metabolic syndrome.
PATIENTS AND METHODS
This cross-sectional study was carried out
at Ibn Albitar hospital; a tertiary center for
cardiac surgery/Baghdad/Iraq, from 1st
October 2005 to 30th December 2006.
Eligible patients were those referred to Ibn
Albitar hospital during the study period,
with chest pain suggestive of chronic
stable angina, and were assigned to
undergo
coronary
angiography.
Consecutive sampling procedure was
followed to enroll (300) patients
comprising (226) males and (74) females
who met the eligibility criteria.
A specially designed data sheet was
used to document the relevant data
regarding age, gender, blood pressure,
waist circumference, height and weight for
computation of the body mass index, past
medical history of hypertension, diabetes
mellitus and smoking, in addition to the
required laboratory investigations; fasting
blood sugar and serum lipid profile
including: serum cholesterol, HDL, LDL
and serum triglycerides.
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All enrolled patients underwent coronary
angiography on the assigned dates, the
results of which were used to classify
patients into those with and without
angiocardiographic evidence of IHD.
Those with IHD were further subdivided
into: single vessel, two vessels, three
vessels, and left main stem disease.
Various subgroups were then assessed and
compared with regard to their baseline
characteristics and for the prevalence of
metabolic syndrome.
Metabolic syndrome was diagnosed in the
presence of 3 or more of the following
ATP III criteria 1,2:
1.
Abdominal
obesity
(waist
circumference):
Men > 102 cm ( >40 in ) and Women > 88
cm ( >35 in )
2. Triglycerides
≥ 150 mg/dl (1.7
mmol/l).
3. HDL cholesterol:
Men < 40 mg/dl (1.0 mmol/l) and Women
< 50 mg/dl (1.3 mmol/l)

4. Blood pressure: >130 / > 85 mmHg Or
on anti-hypertensive treatment.
5. Fasting blood sugar: ≥110 mg/dl (6.1
mmol/l) Or on antidiabetic treatment.
Statistical analysis: Chi square and Z test.
RESULTS
All included patients underwent coronary
angiography which yielded 240 positive
cases versus 60 negative ones. These
results divided the study sample into two
groups, those with angiographic evidence
of IHD and those without such evidence.
Comparison of the two groups with regard
to their baseline characteristics revealed
no significant differences regarding age,
gender, hypertension, fasting blood sugar,
or lipid profile; however, patients with
IHD
showed significantly higher
prevalence of smoking ( p = 0.017 ),
positive family history of IHD ( p =
0.003), and BMI of 29.238 ± 3.947 (p =
0.026) ( Table 1).

Table 1. Baseline characteristics of patients with and without IHD
Baseline characteristics
Mean Age (Year)
Male
Female
Hypertension
Diabetes mellitus
Smoking
+ ve F.H. history of IHD
BMI (Kg/m2)
S. cholesterol (mmol/l)
HDL (mmol/l)
LDL (mmol/l)
S. triglycerides (mmol/l)
F.B.S (mmol/l)
* Based on Chi square and Z test.

patients with
IHD
N= 240

patients
without IHD
N= 60

56.52±
8.6
(185) 77.1%
(55) 22.9%
(165) 68.8%
(148)
61.7%
(83) 34.6%
(142)
59.2%
29.238 ± 3.947
4.916 ± 1.206
0.946 ± 0.199
3.153 ± 1.2
2.552 ± 1.035
6.825 ± 3.87

55.72±11.89
(41) 68.3%
(19) 31.7%
(34) 56.7%
(34) 56.7%
(10) 17.0%
(20) 33.3%
27.613 ±2.336
4.636 ± 1.385
0.98 ± 0.184
2.973 ± 1.007
2.333 ± 0.769
6.143 ± 2.55

Comparison of
Significance *
P-value
Sig.
0.554
0.109
0.054
0.571
0.017
0.003
0.026
0.120
0.235
0.284
0.125
0.083

NS
NS
NS
NS
S
H.S
S
NS
NS
NS
NS
NS
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The results of coronary angiography
in patients with IHD showed that most
patients had two vessels disease (35.8%),
followed by those with single vessel
disease (24.2%), three vessels disease
(23.3%) and left main stem disease
(16.7%) (Table 2).
Of the 300 patients enrolled in the
study only 208 patients met the adopted
criteria of metabolic syndrome making an
overall sample prevalence of (69.33 %).

Differentially, the prevalence of metabolic
syndrome was very much higher among
patients with IHD (84%) than those
without IHD (10%). The estimated
difference
was
statistically
highly
significant ( P=0.01 ).
There was no significant difference in
the prevalence of metabolic syndrome
among different subgroups of patients with
IHD classified by the results of coronary
angiography.

Table 2. Coronary angiographic findings in patients with
IHD
Coronary angiographic findings

No. (%)

Single vessel disease

58 (24.2)

Two vessels disease

86 (35.8)

Three vessels disease

56 (23.3)

Left main stem

40 (16.7)

Prevalance of metabolic
syndrome (%)

Total

240 (100.0)

100
90
80
70
60
50
40
30
20
10
0

n= 58

n= 86

n= 56
n= 40

Single
vessel

Two vessel

Three
vessel

LMS

vessels involvement

Prevalence (%) of metabolic syndrome among different
subgroups of patients with IHD
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DISCUSSION
The results of coronary angiography were
positive in 240 patients while the
remaining 60 patients were proved to have
no evidence of ischemic heart disease.
Comparing the two groups with regard to
their baseline characteristics revealed no
significant differences in all the studied
variables except for Smoking ( p = 0.017),
positive family history of IHD (p = 0.003),
and BMI (p = 0.026 ). Several factors
might have contributed to these results
such as sample size ,sampling procedure
and the state of being "under treatment"
and controlled for long periods.11,12 The
prevalence of metabolic syndrome was
significantly higher among patients with
ischemic heart disease (84%) than those
without (10%), (P = 0.01). Bela C.B. et
al13 in a similar study, enrolling Canadian
population (793 men and 315 women)
with coronary artery disease, and using
ATP III diagnostic criteria, they found that
51% of them had metabolic syndrome.
Lakka H.M et al4 demonstrated that
patients suffering from the metabolic
syndrome are about three times more
likely to experience cardiovascular events
than those free of the syndrome and they
also found a 2 – 4 fold increased risk of
cardiovascular death with metabolic
syndrome in a sample of 1209 Finnish men
free from diabetes and cardiovascular
disease at baseline. Metabolic syndrome
predicted atherosclerosis progression and
cardiovascular events in 888 subjects
(73.4%).13 In Framingham study, the
metabolic syndrome alone predicted
25% of all new-onset cardiovascular

Volume 2, Number 1, 2008

disease. In the absence of diabetes, the
metabolic syndrome generally did not raise
10-year risk for coronary artery disease to
>20% .Kevin E.K. et al14 used the WHO
criteria in their study, they evaluated
interrelationships between angiographic
coronary artery disease, the metabolic
syndrome, and incident cardiovascular
events among 755 subjects who were
referred for coronary angiography to
evaluate suspected myocardial ischemia;
25% of the cohort had the metabolic
syndrome at study entry. Compared with
subjects with normal metabolic status,
subjects with the metabolic syndrome had
a significantly lower 4-year survival rate
(94.3% versus 97.8%, p= 0.03) and eventfree survival from major adverse
cardiovascular events (death, nonfatal
myocardial
infarction,
stroke,
or
congestive heart failure (87.8% versus
93.5% P= 0.003). When the subjects were
stratified by the presence or absence of
angiographically significant CAD at study
entry, in subjects with angiographically
significant CAD, the metabolic syndrome
resulted in significantly higher risk of
cardiovascular events than in subjects with
normal metabolic status ( hazard ratio
4.93, 95% CI 1.02 - 23.76; P= 0.05),
whereas it did not result in increased 4year cardiovascular risk in subjects
without angiographically significant CAD
(hazard ratio 1.41, 95% CI 0.32 - 6.32;
P= 0.65).14 In Swiss population by using
ATP III criteria the metabolic syndrome
was present in 18.0% of the whole
population. In CAD-negative participants,
the metabolic syndrome was present in
9.5%, whereas 20.4% CAD-positive
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patients had the metabolic syndrome.
There was an increased presence (5-fold)
of CAD in metabolic syndrome positive
patients, compared with those with
metabolic syndrome negative patients.
There was also a significantly increased
presence (2.5-fold) of coronary artery
disease in metabolic syndrome positive
participants when compared with all
participants who were metabolic syndrome
negative patients.12
Wong J. et al8 found that metabolic
syndrome was associated with an
increased prevalence of IHD (17.2%
metabolic syndrome vs 11.6% no
metabolic syndrome, p = 0.0001) across all
age groups. Metabolic syndrome subjects
had an IHD prevalence equivalent to that
seen in subjects who were one decade
older without metabolic syndrome. There
was a strong relationship between the
number of metabolic syndrome risk factors
and
IHD
prevalence
(r = 0.99,
15
p = 0.0001). The present work showed
that around one fourth of patients (24.2%)
with IHD had single vessel disease, while
one third (35.8%) had two vessels disease
and less than one fourth (23.3%) had three
vessels disease and only (16.7%) had left
main stem disease. W.J et al16 in their
coronary angiography study reported
different results that included: (9%),
(18%), (28%), and (48%) for patients with
single, double, triple, and left main stem
disease, respectively. In the present study,
no significant difference was found in the
prevalence of metabolic syndrome among
different subgroups of patients with IHD
classified according to the number of
vessels involved which means that the
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presence of metabolic syndrome could not
predict the severity or extent of the
underlying atherosclerotic burden as
manifested by CAD. On the other hand,
Bela CB and Martial G13 in a CAD study
found that subjects with metabolic
syndrome had more advanced coronary
disease than those without the syndrome,
cumulative coronary stenosis score and the
frequency of patients with >50% coronary
artery narrowing were higher, and there
was a strong tendency for higher rates of
previous
myocardial
infarction
in
metabolic syndrome positive patients, this
study also followed the ATP III criteria.
Another study by Blatter MC et al9 found
that the metabolic syndrome was also
associated with more severe coronary
disease (P = 0.01). Such controversial
findings might be due to other unknown
contributory factors, a setting which
dictates the potential need for expanding
research in this field for a better definition
of the problem.
CONCLUSIONS
1. Using the ATP III criteria, the overall
prevalence of metabolic syndrome was
(69.33 %),being much higher among
patients with IHD (84%) than those
without IHD (10%), (p = 0.01).
2. There was no significant difference in
the prevalence of metabolic syndrome
among
different
angiogaphically
classified subgroups indicating that the
presence of metabolic syndrome could
not predict the severity or extent of the
underlying atherosclerotic burden as
manifested by CAD.
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3. Different definitions for the metabolic
syndrome, various study designs, and
the way of population selection, all
make direct comparison between
prevalence
data
in
different
populations a very problematic task.
These same reasons might have
affected the final results of this study, a
point which highlights the necessity for
having a unified definition of the
metabolic syndrome and optimizing
study design and population selection
in any future study.
RECOMMENDATIONS
The novel results of this study have to be
further assessed using a more elaborate
analytical study and enrolling a bigger
sample with the aim of overcoming any
awkwardness in generalizability.
The high prevalence of metabolic
syndrome mandates the conduct of
community based surveys for early
recognition of metabolic syndrome to
identify patients at risk of IHD, and reduce
the impact of IHD on the community.
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ﺍﻟﺨﻼﺼﺔ
ﻤﻌﺩل ﺸﻴﻭﻉ ﺍﻟﻤﺘﻼﺯﻤﺔ ﺍﻷﻴﻀﻴﺔ ﻟﺩﻯ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﺎﻤﺭﺍﺽ ﺍﻟﻘﻠﺏ ﺍﻟﺘﺎﺠﻴﺔ
ﺍﻟﺨﻠﻔﻴﺔ :ﺍﻟﻤﺘﻼﺯﻤﺔ ﺍﻻﻴﻀﻴﺔ ﻫﻲ ﺘﺯﺍﻤﻥ ﻟﻤﺠﻤﻭﻋﺔ ﺍﻋﺘﻼﻻﺕ ﻁﺒﻴﺔ ﺘﺘﺴﺒﺏ ﻓﻲ ﺍﺯﺩﻴﺎﺩ ﻨﺴﺒﺔ ﺍﺨﺘﻁﺎﺭ ﺍﻻﺼـﺎﺒﺔ ﺒـﺎﻤﺭﺍﺽ
ﺍﻟﻘﻠﺏ ﻭﺍﻻﻭﻋﻴﻪ ﺍﻟﺩﻤﻭﻴﻪ ﻭﺩﺍﺀ ﺍﻟﺴﻜﺭ .ﻭﻋﻠﻰ ﺍﻟﺭﻏﻡ ﻤﻥ ﺍﻥ ﺍﻟﻤﺘﻼﺯﻤﻪ ﺘﺨﻀﻊ ﻟﻠﺘﻤﺤﻴﺹ ﻭﺍﻟﺩﺭﺍﺴﻪ ﺍﻟﻭﺍﺴﻌﺔ ﻓـﻲ ﻤﺨﺘﻠـﻑ
ﺍﻨﺤﺎﺀ ﺍﻟﻌﺎﻟﻡ ﺍﻻ ﺍﻥ ﺍﻟﺩﺭﺍﺴﺎﺕ ﺍﻟﻤﺤﻠﻴﻪ ﺸﺤﻴﺤﻪ ﻭﻫﻨﺎﻙ ﻀﺭﻭﺭﺓ ﻭﺍﻀﺤﺔ ﻟﻠﻤﻌﻠﻭﻤﺎﺕ ﺒﻬﺫﺍ ﺍﻟﺼﺩﺩ.
ﺍﻻﻫﺩﺍﻑ :ﺤﺴﺎﺏ ﻤﻌﺩ ل ﺸﻴﻭﻉ ﺍﻟﻤﺘﻼﺯﻤﺔ ﺍﻻﻴﻀﻴﺔ ﻟﺩﻯ ﺍﻟﻤﺭﻀﻰ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﺎﻤﺭﺍﺽ ﺍﻟﻘﻠﺏ ﺍﻟﺘﺎﺠﻴﺔ ﻭﺘﻘﻴﻴﻡ ﺸﺩﺓ ﺍﺼـﺎﺒﺔ
ﺍﻟﺸﺭﺍﻴﻴﻥ ﺍﻟﺘﺎﺠﻴﺔ ﻟﺩﻯ ﺍﻟﻤﺭﻀﻰ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﺎﻟﻤﺘﻼﺯﻤﺔ ﺍﻻﻴﻀﻴﺔ.
ﺍﻟﻤﺭﻀﻰ ﻭﺍﻟﻁﺭﻕ :ﺍﺠﺭﻴﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻓﻲ ﻤﺴﺘﺸﻔﻰ ﺍﺒﻥ ﺍﻟﺒﻴﻁﺎﺭ ﺍﻟﻤﺭﻜﺯ ﺍﻟﺘﺨﺼﺼﻲ ﻟﺠﺭﺍﺤﺔ ﺍﻟﻘﻠﺏ ﻭﺍﻻﻭﻋﻴﺔ /ﺒﻐﺩﺍﺩ /ﺍﻟﻌﺭﺍﻕ
ﻟﻠﻔﺘﺭﺓ ﻤﻥ  2005/10/1اﻟﻰ . 2006/12/30
ﺍﻋﺘﻤﺩ ﻨﻤﻁ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻟﻤﻘﻁﻌﻴﻪ ﻭﺍﺴﻠﻭﺏ ﺍﻻﻋﺘﻴﺎﻥ ﺍﻟﻤﺘﻌﺎﻗﺏ ﻟﻀﻡ  300ﻤﺭﻴﺽ ) 226ﺫﻜﻭﺭ ﻭ  74ﺍﻨﺎﺙ( ﻤﺼﺎﺏ ﺒﺎﻟﺫﺒﺤـﻪ
ﺍﻟﺼﺩﺭﻴﻪ ﺍﻟﻤﺴﺘﻘﺭﺓ ﻤﻥ ﺍﻟﻤﺤﺎﻟﻴﻥ ﺍﻟﻰ ﺍﻟﻤﺴﺘﺸﻔﻰ ﻻ ﺠﺭﺍﺀ ﻋﻤﻠﻴﺔ ﻗﺴﻁﺭﺓ ﺍﻟﺸﺭﺍﻴﻴﻥ ﺍﻟﺘﺎﺠﻴﺔ .ﺘﻡ ﺘﻭﺜﻴﻕ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﺨﺎﺼـﻪ
ﺒﺎﻟﺘﺎﺭﻴﺦ ﺍﻟﻤﺭﻀﻲ ﻭﺍﻟﻘﻴﺎﺴﺎﺕ ﻭﺍﻟﻔﺤﻭﺹ ﺍﻟﻤﻁﻠﻭﺒﺔ ﻭﻓﻘﺎ ﻟﻼﺴﺘﻤﺎﺭﺓ ﺍﻻ ﺴﺘﺒﻴﺎﻨﻴﺔ ﺍﻟﻤﻌﺩﺓ ﺨﺼﻴﺼﺎ ﻟﻠﺩﺭﺍﺴﺔ ﻭﺍﻟﺘﻲ ﺸﻤﻠﺕ ﻜـل
ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﻤﻁﻠﻭﺒﺔ ﻟﻠﺩﺭﺍﺴﺔ.
ﺍﻟﻨﺘﺎﺌﺞ :ﻤﻌﺩل ﺸﻴﻭﻉ ﺍﻟﻤﺘﻼﺯﻤﺔ ﺍﻻﻴﻀﻴﺔ ﻓﻲ ﻋﻴﻨﺔ ﺍﻟﺒﺤﺙ ﻜﺎﻥ ) (%69,33ﻭﻜﺎﻥ ﻤﻌﺩل ﺍﻟـﺸﻴﻭﻉ ﺍﻋﻠـﻰ ﺒﻜﺜﻴـﺭ ﻟـﺩﻯ
ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﺎﻤﺭﺍﺽ ﺍﻟﻘﻠﺏ ﺍﻟﺘﺎﺠﻴﺔ ) %84ﻤﻘﺎﺒل  %10ﻟﺩﻯ ﻏﻴﺭﺍﻟﻤﺼﺎﺒﻴﻥ( ﻭ ﺒﺩﻻﻟﺔ ﺍﺤﺼﺎﺌﻴﺔ ﻋﺎﻟﻴﺔ ﺍﻟﻤﺴﺘﻭﻯ .ﻓﺤـﺹ
ﺍﻟﻘﺴﻁﺭﺓ ﻜﺎﻥ ﻤﻭﺠﺒﺎ ﻟﺩﻯ  240ﻤﺭﻴﺽ ﻭﻜﺎﻨﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺘﺘﺭﺍﻭﺡ ﻓﻰ ﺸﺩﺓ ﺍﺼﺎﺒﻪ ﺍﻟﺸﺭﺍﻴﻴﻥ ﺍﻟﺘﺎﺠﻴﻪ ﻜﺎﻻﺘﻲ :ﺸﺭﻴﺎﻥ ﻭﺍﺤـﺩ
 %24.2ﺸﺭﻴﺎﻨﻴﻥ  %35.8ﺜﻼﺜﺔ ﺸﺭﺍﻴﻴﻥ  %23.3ﺍﻟﻔﺭﻉ ﺍﻟﺭﺌﻴﺴﻲ ﺍﻻﻴﺴﺭ  %16.7ﺍﻻ ﺍﻨﻪ ﻟﻡ ﻴﺜﺒﺕ ﻭﺠﻭﺩ ﻓﺎﺭﻕ ﺍﺤﺼﺎﺌﻲ
ﻓﻲ ﻤﻌﺩل ﺸﻴﻭﻉ ﺍﻟﻤﺘﻼﺯﻤﺔ ﺍﻻﻴﻀﻴﺔ ﺒﻴﻥ ﺍﻟﻤﺠﺎﻤﻴﻊ ﺍﻟﻤﺨﺘﻠﻔﻪ ﻤﺼﻨﻔﻪ ﺤﺴﺏ ﺸﺩﺓ ﺍﻻﺼﺎﺒﻪ .ﻭﺠـﻭﺩ ﺤﺎﺠـﻪ ﺍﻟـﻰ ﺘﻭﺤﻴـﺩ
ﺘﻌﺎﺭﻴﻑ ﺍﻟﻤﺘﻼﺯﻤﻪ ﻟﺠﻌل ﺍﻟﻘﻴﺎﺱ ﻭ ﺍﻟﻤﻘﺎﺭﻨﺔ ﺒﻴﻥ ﺍﻟﺩﺭﺍﺴﺎﺕ ﺍﻴﺴﺭ ﻭﺍﺩﻕ.
ﺍﻟﺘﻭﺼﻴﺎﺕ :ﺍﺒﺭﺯﺕ ﺍﻟﺤﺎﺠﺔ ﺍﻟﻰ ﺍﻟﺘﻭﺴﻊ ﻓﻲ ﺍﺠﺭﺍﺀ ﺍﻟﺩﺭﺍﺴﺎﺕ ﺍﻟﺘﺤﻠﻴﻠﻴﺔ ﻋﻠﻰ ﻋﻴﻨﺎﺕ ﺍﻜﺒﺭ ﻟﻠﺤـﺼﻭل ﻋﻠـﻰ ﻨﺘـﺎﺌﺞ ﺍﻜﺜـﺭ
ﻤﺼﺩﺍﻗﻴﺔ ﻭ ﺍﻟﻘﻴﺎﻡ ﺒﺎﻟﻤﺴﻭﺡ ﺍﻟﻤﺠﺘﻤﻌﻴﻪ ﺍﻟﻭﺍﺴﻌﺔ ﺒﻬﺩﻑ ﺍﻻﻜﺘﺸﺎﻑ ﺍﻟﻤﺒﻜﺭ ﻟﻠﻤﺘﻼﺯﻤﺔ ﺍﻻﻴﻀﻴﺔ ﻭﺘﺤﺩﻴﺩ ﺍﻟﻤﺭﻀﻰ ﺍﻟﻤﻌﺭﻀﻴﻥ
ﻟﻼﺼﺎﺒﺔ ﺒﺎﻤﺭﺍﺽ ﺍﻟﻘﻠﺏ ﺍﻟﺘﺎﺠﻴﺔ ﻟﺘﻘﻠﻴل ﺍﺜﺎﺭﻫﺎ ﻓﻲ ﺍﻟﻤﺠﺘﻤﻊ.
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ABSTRACT
Background Hyphema is a relatively common problem in our society with complications
and risk sequels. No study has been conducted on this problem in Kurdistan region.
Objectives to detect common causes of ocular trauma in Dohuk governorate and to detect the
most vulnerable age group involved with the visual acuity outcome after treatment.
Methods The study was conducted in Azadi General Teaching Hospital and the Emergency
Hospital / Dohuk / Kurdistan region, from June 2006 to June 2007. A follow-up clinical study
of patients presenting with traumatized eyes with hyphema was conducted. The study
included 40 patients of traumatic hyphema out of 137 cases of ocular trauma. Ocular
examinations (visual acuity, intra ocular pressure, fundoscopy and others) were done for all
patients at presentation and subsequently during the follow-up.
Results The annual prevalence rate of traumatic hyphema in Dohuk governorate was about 5
per 100.000 individuals. The study showed a male predominance. A total of 35% of cases
were encountered among children aged (6 – 10) years. Blunt trauma was observed in (60%)
of patients while the other (40%) had penetrating traumas. A total of (90%) of females
suffered from penetrating trauma while males were injured by blunt trauma more frequently.
The left eye was relatively more frequently involved (55%) than the right. A total of 37 eyes
regained acceptable final visual acuity, while two eyes progressed to no light perception, and
one eye had just light perception.
Conclusions and Recommendations Tranexamic acid was found to reduce re-bleeding in
our cases. Increased intraocular pressure is one of the most frequent complications of
traumatic hyphema that may ultimately result in impaired vision. Complete eye examination
is essential to assess concomitant injuries which reflect the severity of initial trauma.
DMJ 2008;2(1): 117-126.
Key words: Hyphemia, Eye trauma, Dohuk

H

yphema is the accumulation of blood
in the anterior chamber of the eye
and microhyphema is the term used for
circulating red blood cells in the aqueous
humor of the anterior chamber without
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grossly visible blood.1-8
Hyphemas are most frequently caused
by ocular trauma; however, non-traumatic
causes include iris neovascularization
(associated with diabetes, intraocular
tumors, or retinal vascular occlusive
disease), iris tumors such as juvenile
xanthogranuloma, or anterior spillover
from a vitreous hemorrhage.9
Traumatic hyphema can be caused by
either blunt or penetrating injury.10 Blunt
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trauma causes posterior displacement of
the lens-iris diaphragm scleral expansion
in the equatorial zone, which leads to
disruption of the major iris arterial circle,
arterial branches of the ciliary body, and/or
recurrent choroidal arteries and veins. A
tear at the anterior aspect of the ciliary
body is the most common site of bleeding
and occurs in about 71% of cases.11 A
penetrating injury can cause hyphema by
directly damaging the ocular vasculature.12
Seventy percent of the cases are under
20 years of age.5,13,14 The agent producing
a hyphema is usually a projectile that
strikes the exposed portion of the eye.
Various missiles and objects have been
incriminated, including balls, rocks,
projectile toys, air gun pellets, hockey
pucks, bungee cords, paint balls, and the
human fist.15,16 With the increase of child
abuse, fists and belts have started to play a
prominent role. Males are involved in
three fourths of cases.17, 18
Hyphema is classified by the amount
of blood in the anterior chamber and the
following clinical grading system for
traumatic hyphemas is preferred10:
Grade 1 - Layered blood occupying less
than one third of the anterior chamber.
Grade 2 - Blood filling one third to one
half of the anterior chamber.
Grade 3 - Layered blood filling one half to
less than total of the anterior chamber.
Grade 4 - Total clotted blood, often
referred to as blackball or 8-ball hyphema.
The prevalence of traumatic hyphema
has been estimated at 17- 20 per 100,000
per year.19,20
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METHODS
This study aims at evaluating the
management of traumatic hyphema in the
Ophthalmology Department of Dohuk
Medical College in the patients who are
attended to Azadi Teaching General
Hospital and Dohuk Emergency Hospital.
This study includes 40 patients of
traumatic hyphema among 137 cases of
ocular trauma over the period June 2006
and June 2007. The variables studied were:
demographic variables; causes; severity
and type of hyphema; visual and
intraocular
pressure
outcome
and
application and outcome of medical and
surgical treatment.
Patients with a diagnosis of
spontaneous hyphema and postoperative
hyphema were excluded. All of the cases
included had no history of sickle cell
disease or trait. None of the females was
pregnant as all were children. Data
obtained from patients′ records include:
Date of presentation, age, sex, race,
profession, residence, admission to
hospital (outpatient or inpatient), duration
of hospitalization and sickle cell status.
The records were also reviewed for
histories of systemic and ocular diseases
and drug intake, especially aspirin.
Clinical data obtained at the time of initial
examination include visual acuity, size of
hyphema, intraocular pressure, associated
ocular and adnexal injury, and general
physical examination.
Follow-up examinations on each
patient included visual acuity (VA),
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Intraoccular pressure (IOP), slit-lamp
examination and fundoscopy to determine
the final VA and IOP, and the occurrence
of any subsequent complications and the
therapeutic interventions.

years with an average age of 14 years and
an age range of 4 -39 years.
Traumatic hyphema cases were due to
blunt trauma in 24 patients (60%) and
penetrating trauma in 16 (40%). Traumatic
hyphema in female patients were due to
penetrating trauma in 90%, while in male
patients 76.7% were due to blunt trauma.
The most frequent causes of blunt trauma
were shown in table 2.

RESULTS
Table 1 shows male predominance with a
male : female ratio of 3 : 1. Age
distribution shows a peak between 6-20

Table 1. Age and sex distribution of patients with traumatic hyphema
Age groups

Male

Female

Total

Percent

Up to 5 years

2

3

5

12.5

6-10 years

9

4

13

32.5

11-15 years

6

3

9

22.5

16-20 years

5

0

5

12.5

21-25 years

3

0

3

7.5

26-30 years

2

0

2

5.0

31-35 years

1

0

1

2.5%

36-40 years

2

0

2

5.0

Total

30

10

40

100.0

Table 2: Blunt and penetrating trauma by source of injury
Blunt Trauma
Causes
Kid pistols
Stones
Human fist
Snow balls
Road traffic accidents
Balls
Blunt woods
Fall from height
Towel
Total

Penetrating Trauma
No.
7
6
3
2
2
1
1
1
1
24

Causes

No.

Knives
Sharp metals
Sharp woods
Mine injuries
Sharp glasses

Total

7
4
2
2
1

16
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Twenty-two patients (55%) had left
eye hyphema. The occupations or
professions of patients with hyphema were
as follows: Students (24), Children (8),
private jobs (3), and one case each of
house wife, policeman, farmer, carpenter,
and driver.
At the time of presentation 24 patients
(60%) had grade I hyphema, 9 patients
(22.5%) with grade II, 5 patients (12.5%)
with grade III and 2 patients (5%) with
grade IV.
The Initial VA and final VA of the 40
patients of our study are shown in table 3:
Six patients (15%) had increased IOP
during the first 24 hours, and with
treatment by topical timolol maleate and
systemic acetazolamide two patients (5%)
remained with elevated IOP at the end of
first week therefore anterior chamber (AC)
washout done for them under general
anesthesia, but still one patient (2.5%) had
elevated IOP in spite of treatment and
resolution of hyphema Gonioscopy
revealed angle recession. It is generally
true that the larger the hyphema volume,

the greater the likelihood of increased IOP.
Intravenous Mannitol 20% was used only
for one patient to decrease the IOP in
addition to topical timolol and oral
acetazolamide
Synechia formation was noticed in
three patients (7.5%), one of whom was
grade I, one was grade II and one was
grade IV. Two cases (5%) developed optic
atrophy, one was grade III and the other
grade IV. Only one case (2.5%) developed
re-bleeding and was treated surgically.
Corneal blood staining occurred in one
patient (2.5%) due to prolonged large
hyphema (grade III) with elevated IOP.
Only two patients with traumatic
hyphema due to blunt trauma (8.3% of
blunt trauma) needed surgical intervention
as their hyphemas were occupying greater
than 75% of the anterior chamber for 6
days with an IOP of 25 mmHg or more (to
prevent corneal blood staining), while all
the patients with penetrating trauma (16
patients
(100%))
needed
surgical
intervention.

Table 3. Initial VA and final VA of patients with hyphema
Initial VA
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Final VA
6/36
6/60
C.F

6/6

6/9
6/12

6/18
6/30

≥6/12

7

2

0

0

6/18 - 6/30

4

2

0

6/36 - 6/60

4

3

C.F.

0

L.P.

L.P.

N.L.P.

0

0

0

9

1

0

0

0

7

1

1

0

0

0

9

0

1

0

1

0

0

2

5

0

4

1

0

0

1

11

N.L.P.

0

0

0

0

0

1

1

2

Total

20

7

6

3

1

1

2

40
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Twenty six patients were admitted to
the hospital, all patients with penetrating
trauma and 10 patients with blunt trauma
(41.7%) due to the following causes:
- One case of grade III hyphema with
corneal laceration due to penetrating
trauma who developed spontaneous
corneal perforation in the second
postoperative day. Suturing was done
for the cornea in the Emergency
Hospital and after 48 hours melting of
the cornea occurred with hypopyon
and the affected eye had been
eviscerated.
- Extracapsular cataract extraction was
done for six out of eight patients with
traumatic cataract and posterior
chamber.
- Implantation was done for three
patients after the inflammation had
subsided (4 weeks or more after the
trauma) and for children older than 3
years.
- Peritomy was done for four patients
searching for scleral ruptures and for
the extent of scleral wounds.
- Vitrectomies were done for four
patients with vitreous loss and
prolepses.
DISCUSSION
In other studies, the mean annual incidence
of hyphema was approximately 17 per
100,000 populations.19,20 The population
of Dohuk governorate is about 800,000
and the number of reported cases of
hyphema was 40 during one year.
However, the annual incidence rate of
traumatic hyphema in Dohuk governorate
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could not be calculated as there was an
unknown number of hyphemic patients
who were managed in private clinics
inside or outside Dohuk.
Data from the present study showed
that 80% of the cases were under 20 years
old with slight differences from other
studies (70% according to Schein et al).14
However sex distribution and size of
hyphema (grades) were similar in both
studies. Males constituted 75% in the
present study similar to the results of
Crouch17 and Edwards18 in the USA. The
percentages of grades in the present study
are close to those of Crouch17 and
Edwards18.
The present study and those of Crouch
and Edwards have noted that traumatic
hyphema is an injury of youth, with males
being at a greater risk than females. Young
males are known to engage in more violent
activities.
In the present study the most common
causes of penetrating traumatic hyphema
were due to home accidents by knives,
sharp objects, and blast injuries, while
blunt trauma hyphema were due to kids'
pistols, stones and snow balls. In other
studies15,16 the most common causes of
traumatic hyphema were balls, rocks, toys,
hockey pucks, bungee cords, paint balls,
belts and human fists. This variation in the
causative agents between our locality and
other places is related to the parents’
education levels, the large number of
family members (children), the lack of
safety plans in house building, the
deficiency of education institutes and the
lack of educational TV programs
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concerning safety inside houses and
prevention of avoidable house accidents.
An acute rise in IOP to greater than 25
mmHg occurred in 15% of the cases,
which is lower than that reported by
Read11. This acute IOP rises is due to
trabecular meshwork obstruction by red
blood cells, platelet, fibrin, and direct
concussive damage to outflow channels.
IOP may rise in the early and late stage
after hyphema.
Patients in the present series had a
lower rate of re-bleeding (2.5%) in
comparison to the results of Crouch,17
Read,11 and Spoor et al21 who observed
secondary hemorrhage in 24.2% of
African American patients and in 4.5% in
Caucasian patients. The reason for this is
not clear but the racial background and the
use of tranexamic acid could explain our
lower re-bleeding rate. The incidence and
severity of side effects were very low and
no patients complained or had to stop
treatment. Tranexamic acid has become
the treatment of choice for traumatic
hyphema in our locality and Europe and
aminocaproic acid in North America.
In the present study three cases developed
synechia formation and were from
different grades. No significant correlation
existed between synechia formation and
severity of hyphema as other studies
found.
In the present study, poor final visual
outcome occurred in 17.5% (counting
fingers or less), while the results of
Read11,22 showed that 14% of hyphemic
patients had poor visual results from
associated
trauma,
including
such
complications as glaucoma, vitreous
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hemorrhage, retinal detachment, choroidal
rupture, or scleral rupture, and 11% of
hyphemic patients have poor visual
outcome directly attributed to the
hyphema.
CONCLUSIONS
A number of variables may complicate the
course of patients who present with
traumatic hyphemas. Keeping these
potential complications in mind during
treatment may tip the scale toward a good
clinical outcome with preservation of
useful visual acuity.
The present series of patients had a
low rate of re-bleeding which can be
explained by the use of systemic steroids
with tranexamic acid. Increased IOP is one
of the frequent complications of traumatic
hyphema that may ultimately result in
impaired vision. IOP may rise in the early
and late stage after hyphema.
Patients frequently had more than one
associated injury. Thus a complete eye
examination is required to assess
concomitant injury which reflects the
severity of initial trauma. The anterior and
posterior segments injuries had significant
predictive factors on a poor final visual
outcome.
RECOMMENDATIONS
1. Parents’
education
about
the
preventing children from handling
sharp objects especially knives.
2. Raising awareness of authorities and
parents about the risks of toy guns.
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3. Protection with a special eyewear
made of polycarbonate lenses when
there is risk of eye injury at work.
4. Close and frequent follow-up by the
ophthalmologists of patients presenting
with traumatic hyphema to detect and
manage subsequent complications
early.
5. It is recommended that studies of
traumatic hyphema include those due
to blunt trauma only, because the level
of blood in the AC can not be
estimated exactly in penetrating
traumatic hyphema, as the AC may
show decreases in its depth and
volume (hypoyony).
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TRAUMATIC HYPHEMA: A STUDY OF 40 CASES

ﺍﻟﺨﻼﺼﺔ
ﺍﻟﺘﺠﻤﻊ ﺍﻟﺩﻤﻭﻱ ﻓﻲ ﺍﻟﻔﺠﻭﺓ ﺍﻷﻤﺎﻤﻴﺔ ﺍﻟﻨﺎﺘﺞ ﻋﻥ ﻜﻠﻡ ﺍﻟﻌﻴﻥ
ﺨﻠﻔﻴﺔ ﺍﻟﺒﺤﺙ :ﺘﺠﻤﻊ ﺍﻟﺩﻡ ﻓﻲ ﺍﻟﻔﺠﻭﺓ ﺍﻷﻤﺎﻤﻴﺔ ﻓﻲ ﺍﻟﻌﻴﻥ ﻫﻲ ﻤﻥ ﺍﻟﺤﺎﻻﺕ ﺍﻟﺸﺎﺌﻌﺔ ﻨﺴﺒﻴﹰﺎ ﻓﻲ ﻤﺠﺘﻤﻌﻨﺎ ﻭﻫﺫﻩ ﺍﻟﺤﺎﻟﺔ ﻗﺩ ﺘﻜﻭﻥ

ﻤﺘﺼﺎﺤﺒﺔ ﻤﻊ ﺒﻌﺽ ﺍﻟﻤﻀﺎﻋﻔﺎﺕ ﻭﺍﻟﻤﺨﺎﻁﺭ ﺍﻟﻤﺘﺄﺨﺭﺓ .ﻓﻲ ﺤﺩﻭﺩ ﻋﻠﻤﻨﺎ ﻻ ﺘﻭﺠﺩ ﺃﻱ ﺩﺭﺍﺴﺔ ﺤﻭل ﻫﺫﺍ ﺍﻟﻤﻭﻀﻭﻉ ﻓﻲ ﺍﻗﻠﻴﻡ
ﻜﻭﺭﺩﺴﺘﺎﻥ.

ﺍﻟﻬﺩﻑ :ﺍﻟﻬﺩﻑ ﺍﻟﺭﺌﻴﺴﻲ ﻻﺠﺭﺍﺀ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻫﻭ ﻤﻌﺭﻓﺔ ﺃﻫﻡ ﺍﻷﺴﺒﺎﺏ ﺍﻟﻤﺅﺩﻴﺔ ﺍﻟﻰ ﺍﺼﺎﺒﺎﺕ ﺍﻟﻌﻴﻥ ﻤﻊ ﺍﻟﺘﺭﻜﻴﺯ ﻋﻠﻰ ﻨﺴﺒﺔ
ﺘﺠﻤﻊ ﺍﻟﺩﻡ ﻓﻲ ﺍﻟﻔﺠﻭﺓ ﺍﻷﻤﺎﻤﻴﺔ ﻟﻠﻌﻴﻥ ﺍﻟﻜﻠﹼﻤﻲ ﻓﻲ ﻤﺤﺎﻓﻅﺔ ﺩﻫﻭﻙ ﻭﺩﺭﺍﺴﺔ ﻨﺴﺒﺔ ﺍﻨﺘﺸﺎﺭﻩ ﺤﺴﺏ ﺍﻟﻔﺌﺔ ﺍﻟﻌﻤﺭﻴﺔ ،ﻭﺩﺭﺝ ﺍﻟﺭﺅﻴﺔ
ﺒﻌﺩ ﺍﻟﻌﻼﺝ.

ﺍﻟﻤﻨﻬﺠﻴﺔ :ﺃﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻓﻲ ﻤﺴﺘﺸﻔﻰ ﺃﺯﺍﺩﻱ ﺍﻟﺘﻌﻠﻴﻤﻲ ﺍﻟﻌﺎﻡ ﻭﻤﺴﺘﺸﻔﻰ ﺍﻟﻁﻭﺍﺭﻱﺀ ﻓﻲ ﻤﺤﺎﻓﻅﺔ ﺩﻫﻭﻙ /ﺍﻗﻠﻴﻡ
ﻜﻭﺭﺩﺴﺘﺎﻥ ﻭﻓﻲ ﺍﻟﻔﺘﺭﺓ ﺍﻟﻭﺍﻗﻌﺔ ﻤﻥ ﺤﺯﻴﺭﺍﻥ  2006ﻟﻐﺎﻴﺔ ﺤﺯﻴﺭﺍﻥ  .2007ﺩﺭﺍﺴﺔ ﻤﺘﺎﺒﻌﺔ ﺴﺭﻴﺭﻴﺔ ﻟﻠﻤﺭﻀﻰ ﺍﻟﺫﻴﻥ ﺍﺼﻴﺒﻭﺍ

ﻓﻲ ﺍﻟﻌﻴﻥ ﻭﺃﺩﺕ ﺍﻻﺼﺎﺒﺔ ﺍﻟﻰ ﺘﺠﻤﻊ ﺍﻟﺩﻡ ﻓﻲ ﺍﻟﻔﺠﻭﺓ ﺍﻷﻤﺎﻤﻴﺔ ﻟﻠﻌﻴﻥ .ﺸﻤﻠﺕ ﺍﻟﺩﺭﺍﺴﺔ ) (40ﻤﺭﻴﻀﹰﺎ ﻤﻥ ﻫﺫﺍ ﺍﻟﻨﻭﻉ ﻤﻥ
ﻀﻤﻥ ) (137ﺤﺎﻟﺔ ﻤﻥ ﺍﺼﺎﺒﺎﺕ ﺍﻟﻌﻴﻥ .ﺃﺠﺭﻴﺕ ﺠﻤﻴﻊ ﺍﻟﻔﺤﻭﺼﺎﺕ ﻟﻬﺅﻻﺀ ﺍﻟﻤﺭﻀﻰ ﻓﻲ ﺍﻟﻴﻭﻡ ﺍﻻﻭل ﻤﻥ ﺤﺼﻭل ﺍﻻﺼﺎﺒﺔ

ﻭﺃﺜﻨﺎﺀ ﺍﻟﻤﺘﺎﺒﻌﺔ )ﺩﺭﺠﺔ ﺍﻟﺭﺅﻴﺔ ،ﺍﻟﻀﻐﻁ ﺩﺍﺨل ﺍﻟﻌﻴﻥ ،ﻓﺤﺹ ﺍﻟﺸﺒﻜﻴﺔ ﻭﺍﻟﻌﺼﺏ ﺍﻟﺒﺼﺭﻱ ﻭﺒﻌﺽ ﺍﻟﻔﺤﻭﺼﺎﺕ ﺍﻟﻤﻬﻤﺔ
ﺍﻻﺨﺭﻯ(.

ﺍﻟﻨﺘﺎﺌﺞ :ﻜﺎﻨﺕ ﻨﺴﺒﺔ ﺍﻻﺼﺎﺒﺎﺕ ﺍﻟﻤﺸﻤﻭﻟﺔ ﺒﻬﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻫﻲ ﺒﺤﺩﻭﺩ ) (5ﻟﻜل  100000ﺸﺨﺹ .ﻜﺎﻨﺕ ﻨﺴﺒﺔ ﺍﺼﺎﺒﺔ ﺍﻟﺫﻜﻭﺭ

ﺍﻜﺜﺭ ﻤﻥ ﺍﻻﻨﺎﺙ (%35) ،ﻤﻥ ﺍﻟﺤﺎﻻﺕ ﻜﺎﻨﺕ ﻤﻥ ﺍﻟﻔﺌﺔ ﺍﻟﻌﻤﺭﻴﺔ ) (10 – 6ﺴﻨﻭﺍﺕ .ﺸﻜﻠﺕ ﺍﻹﺼﺎﺒﺎﺕ ﺍﻟﺭﺍﻀﺔ ﻨﺴﺒﺔ
) (%60ﻤﻥ ﺍﻟﺤﺎﻻﺕ ﻭﺍﻟﻭﺍﺨﺯﺓ ) (%40ﻤﻨﻬﺎ .ﻓﻲ ﺤﻭﺍﻟﻲ ) (%90ﻤﻥ ﺍﻻﻨﺎﺙ ﺍﻟﻤﺸﻤﻭﻻﺕ ﺒﻬﺫﻩ ﺍﻻﺼﺎﺒﺔ ﻜﺎﻨﺕ ﻤﻥ

ﺍﻟﺠﺭﻭﺡ ﺍﻟﻭﺍﺨﺯﺓ ﺒﻴﻨﻤﺎ ﺍﺼﻴﺏ ﺍﻟﺫﻜﻭﺭ ﺃﻜﺜﺭ ﺒﺎﻻﺼﺎﺒﺎﺕ ﺍﻟﺭﺍﻀﺔ .ﻋﻤﻭﻤﹰﺎ ﺃﺼﻴﺒﺕ ﺍﻟﻌﻴﻥ ﺍﻟﻴﺴﺭﻯ ﺃﻜﺜﺭ ﻤﻥ ﺍﻟﻴﻤﻨﻰ ﻨﺴﺒﻴ ﹰﺎ

) (%55ﻤﻘﺎﺒل ) (%45ﻟﻠﻌﻴﻥ ﺍﻟﻴﻤﻨﻰ .ﺍﺴﺘﻌﺎﺩﺕ ) (37ﺤﺎﻟﺔ ﺩﺭﺠﺔ ﺭﺅﻴﺔ ﻤﻘﺒﻭﻟﺔ ﻓﻲ ﺤﻴﻥ ﺍﺼﻴﺒﺕ ﺜﻼﺜﺔ ﻤﻨﻬﺎ ﺒﺘﻌﺫﺭ ﺃﻭ ﻋﺩﻡ
ﺭﺅﻴﺔ ﺍﻟﻀﻭﺀ.

ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ ﻭﺍﻟﺘﻭﺼﻴﺎﺕ :ﺃﻅﻬﺭﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺃﻥ ﻋﻘﺎﺭ ) (Tranexamic acidﻴﻘﻠل ﻤﻥ ﻨﺴﺒﺔ ﺘﻜﺭّﺭ ﺍﻟﻨﺯﻑ ﻓﻲ ﺍﻟﻤﺼﺎﺒﻴﻥ.

ﻜﺎﻥ ﺍﺭﺘﻔﺎﻉ ﻀﻐﻁ ﺍﻟﻌﻴﻥ ﻫﻭ ﻭﺍﺤﺩ ﻤﻥ ﺃﻜﺜﺭ ﺍﻟﻤﻀﺎﻋﻔﺎﺕ ﻟﺤﺩﻭﺙ ﻨﺯﻑ ﺩﻤﻭﻱ ﻓﻲ ﺍﻟﻔﺠﻭﺓ ﺍﻻﻤﺎﻤﻴﺔ ﻟﻠﻌﻴﻥ ﻭﺍﻟﺫﻱ ﺃﺩﻯ ﺒﺩﻭﺭﻩ

ﻼ ﻭﺫﻟﻙ ﻟﻠﺘﺄﻜﺩ ﻤﻥ ﻋﺩﻡ
ﺍﻟﻰ ﻀﻌﻑ ﻭﺨﻠل ﻓﻲ ﺍﻟﺭﺅﻴﺔ .ﻓﻲ ﺤﺎل ﺤﺼﻭل ﻫﺫﻩ ﺍﻻﺼﺎﺒﺎﺕ ﻴﺠﺏ ﻓﺤﺹ ﺍﻟﻌﻴﻥ ﻓﺤﺼﹰﺎ ﺸﺎﻤ ﹰ
ﻭﺠﻭﺩ ﺃﻨﻭﺍﻉ ﺃﺨﺭﻯ ﻤﻥ ﺍﻟﺠﺭﻭﺡ ﻭﺍﻟﺘﻲ ﻗﺩ ﺘﺅﺩﻱ ﺍﻟﻰ ﻤﻀﺎﻋﻔﺎﺕ ﺃﺨﺭﻯ.
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ABSTRACT
Context There is a growing international awareness that coping with infectious diseases
threat relies on effective and efficient epidemiological surveillance system.
Objective To evaluate the infectious diseases surveillance and response system in Mosul,
Iraq.
Methods This study examined the structure and performance of the core activities, response
and supportive functions of infectious diseases surveillance system. Data were gathered via
sets of questionnaires that cover both interviews and certain observations at local, sectors and
regional health levels within these institutions in Mosul city, Iraq.
Results There is an acceptable registration, reporting activities and passable supervisory
visits for the disease specific surveillance systems at health facilities level, while all poor for
monthly passive surveillance. Obvious lack of standardized case definitions with limited
ability for laboratory diagnosis at health facilities surveyed. Feedback activities were the
weakest issue in the surveillance at all levels. Nonexistence of essential activities required for
the system to act as an early warning system for epidemic detection at health facilities and
sectors levels. There is poor reporting facilities, although 76.5% of health facilities have
computers, none of them use this equipment for compiling and reporting surveillance data.
Conclusion Special attention required for the improvements in supervision, standardized case
definitions and quality of reporting, analysis and feedback of monthly passive surveillance,
with a continuous support for the disease specific surveillance systems activities.
DMJ 2008;2(1): 127-140.
Key words: Evaluation, Epidemiological Surveillance, Infectious diseases
In
many
communities
especially
developing countries infectious diseases
continue to be substantial causes of
mortality, morbidity, and rising health-care
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costs, and must be carefully monitored and
controlled.1
Infectious diseases (ID), emerging and
re-emerging including the deliberate
release of biological agents, and the
challenges of new diseases repeatedly
threaten global health security primarily
because of concerns about bioterrorism,
AIDS, and the spread of SARS and Avian
influenza.2,3 Besides, infectious diseases
surveillance (IDS), is perhaps one of the
earliest strategies adopted in the 20th
century for the purpose of control of the
spread of disease. It is regarded as a tool of
127
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information to inform the public health
specialist, policy makers, administrators,
and health care workers about the
distribution and determinants of health
conditions. Further more, it can (and
should) guide and measure the impact of
intervention.4
Epidemiological surveillance provides
data about incidence of disease in the
community; that can help raise or lower
the threshold of clinical suspicion for a
particular infectious disease, encouraging
early detection and appropriate treatment.5
The aim of the present study is to
evaluate the structure, performance,
epidemic preparedness and response of
infectious diseases surveillance systems at
all health care levels in Mosul city,
according to the core and supportive
functions.
METHODOLOGY
Before conducting the present evaluation,
agreement was obtained from Nineveh
Health Directorate (NHD) and the
structure of the health care services and
surveillance system levels in Mosul were
delineated too.
Mosul, is the capital of Ninevah
province which is the 2nd largest city in
Iraq, located in the north, it's population is
about 2,500,000. In Mosul city the IDS
was established at 3 levels: Local level
which includes 60 health facilities, i.e., 26
primary health centers (PHCs), 8 hospitals,
25 governmental general practice clinics
(GGPC), network of laboratories which
include laboratories at (PHCs), hospitals,
and the Public Health Laboratory (PHL).
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Health sectors level inside Mosul City
comprises the right and left health sectors,
which drain the morbidity data from the
whole city; and Regional level represented
by Primary Health Care Department
(PHCD) that is articulated to NHD. In this
study 33 health facilities were surveyed
(26 PHCs + 7 hospitals), excluding those
which did not follow IDS.
Evaluation protocol was based on a
modified version of the protocol for the
assessment of national communicable
diseases surveillance and response
systems.6-8 Questions were reviewed,
modified, field-tested and adapted to suit
the local context and depended on a
framework that comprises core activities
i.e. case-detection, registration, caseconfirmation, reporting, analysis and feed
back. The activities of associated response
including epidemic type of responses
(epidemiological
investigation)
or
management type of response which occur
periodically over time were also covered,
in addition to other supportive functions
including
communication,
training,
supervision and resources provision.
Four sets of questionnaires were used
to examine the health facilities level
(PHCs and hospitals), health sectors level,
regional level, and the laboratories
network within these institutions. The
design of the present evaluation deals with
surveillance system on the basis of its
components which include; structure i.e.
brief description of organizations within
IDS levels; surveillance process by
examining the core activities and
supportive functions of IDS at all levels;
evaluation of epidemic preparedness and
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response system of IDS at health levels;
and evaluation of laboratories within these
health institutions for their role in ID
confirmation.
All sets of questionnaires have been
filled
through
direct
personal
communication
and
small
group
discussion (about 2-3 persons per group
taking in consideration the crowded and
busy working time) with the head and the
focal person in situ. Additionally, there
were certain observations monitored by the
investigator as a complementary measure
for the evaluation process.
The fieldwork was carried out
between 1st May 2004 and 1st May 2005.
Substantially, 60 health facilities with their
laboratories were visited in Mosul city
through 231 visits. Certain institutions
needed to be visited more than twice to
have a proper look at the minute points
within the daily activities that enable the
investigator to give methodological
description of the disease surveillance
process at different levels.
The IDS in Mosul can be organized in
two approaches; the integrated approach of
IDS that targets diseases need immediate
notifications, weekly reporting system and
monthly passive reporting system (MPS);
as well as the disease specific surveillance
approach that constitutes; acute flaccid
paralysis (AFP), cholera watch system
(CWS), measles surveillance system
(MSS), direct observation treatment, short
course (DOTS) program for TB.
Data were summarized and frequency
distribution tables were constructed.
Tables were stratified according to the
surveillance levels, and the findings were
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arranged through descriptive statistical
measurements (frequency and percentage).
The average percent of achievement of
each core and support function is
calculated by dividing the summation of
achieved number of this function over the
sub-systems on 165 which is the total
number of assessed facilities for each sub
systems.
RESULTS
Table 1 depicts the performance of core
activities of IDS at health facilities
surveyed. For case detection and
registration of IDS, this table demonstrates
that ID registries are present in all of
health facilities, although there are no
separate records for each disease category.
There is difference among the systems in
correct filling of these registries, being
100% for AFP, CWS and DOTS and it is
weak in MPS (14.2%). Activities of data
reporting is shown in the same table, the
availability of surveillance forms all the
time including time of visit was 100%,
similar finding is recorded for the timely
reporting at each reporting period and
complete reporting of surveillance reports.
There is a variation among the systems in
the achievement of zero reporting which is
complete in AFP, CWS, DOTS and MSS
and poor (15.2%) in MPS. Inquiry about
the reporting indicates that 85.4% of health
facilities manpower found the reporting
form easy to use while 14.5% found them
time consuming with a variation among
the five systems in the achievement of
these two activities.
In data analysis the same table
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indicates that all health facilities have
appropriate denominators and described
data by person. The description of data by
place and time varied among the IDSS,
being fully applied in all systems apart
from MPS, and no description of data by
time in DOTS. Almost one tenth (12.1%)
have threshold level for action i.e. when
the level of any disease occurrence
become above the usual one, an action
should be taken.
Indicators of epidemic preparedness
and response evaluation of IDS are also
shown in table 1. The implementation of
prevention and control measures and
having plan for disease epidemic and
response found to be carried out more
extensively in AFP than in others. DOTS
and MPS had no plan for disease epidemic
and response. One quarter (21.2%) of
health facilities have stokes of drugs for
CWS compared to zero level in other
systems. Of these facilities, 66.6% were
complaining from shortage in drugs and
vaccine for MPS within the past year i.e.
2003.
Table 1 also portrays the feedback
from higher level to health facilities, which
is very limited for the MSS, MPS, and
CWS (6.1%, 6.1%, and 3.0%) respectively
and completely absent for both AFP and
DOTS. Only 1.2% of health facilities were
conducting meeting with community
leaders within the last six months before
the present survey.
For case confirmation of ID within
PHCc, the study demonstrated that 23.8%
of PHCc had standardized case definition
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(SCD) for the priority ID, and 12.6% of
them could confirm diagnosis of these
diseases while higher fractions of hospitals
had SCD with moderate ability to confirm
diagnosis of such diseases (37.0% and
41.6%) respectively.
The result of evaluation of supervision
and training support functions is illustrated
in table 2. The supervision of surveillance
activities and receiving recommendations
during supervisory visits from the higher
levels were 100% at AFP and MSS, and
less in CWS (63.6%) and DOTS (55.9%).
Surveillance data was reviewed in 5% of
health facilities. All the surveillance
manpower within all health facilities
surveyed was ready to implement any
recommendation from higher level.
Training of the staff in disease surveillance
varied among the different subsystems,
being 21.2% in MPS to 82.3% in DOTS
and almost 81% in others, Training on data
management had a total achievement of
21.0% while training in epidemic
management varied among the five
systems, where half of the staff were
trained in CWS (51.5%) and MSS (45.5%)
and none for DOTS (Table 2).
Concerning
the
tool
of
communication, the present study shows
that hand posting was the main tool of data
reporting for the five systems of IDS.
Although 85.3% of health facilities have
telephones, only 21.8% use this facility for
emergency notification of CWS. At the
time of the survey, none of these health
facilities have other communication
technologies as E-mail, fax or radio call.
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Table 1. Performance of core activities of infectious disease surveillance at health
facilities surveyed, Mosul, 2004
Core activities

Infectious disease surveillance systems
*AFP

CWS

DOTS

MSS

MPS

% of
achievement

(n=33)

(n=33)

(n=33)

(n=33)

(n=33)

(%)

(%)

(%)

(%)

(%)

- Presence of local surveillance
manual

(0.0)

(0.0)

(0.0)

(0.0)

(0.0)

0.0

- Existence of clinical register

(100)

(100)

(100)

(100)

(100)

100

- Correct filling of clinical register

(100)

(100)

(100)

(84.8)

14.2)

81.8

- Presence of surveillance forms all
the time over the past 6 months

(100)

(100)

(100)

(100)

(100)

100

- Timely reporting
reporting period

each

(100)

(100)

(100)

(100)

(100)

100

- Complete reporting of each report

(100)

(100)

(100)

(100)

(100)

100

- Zero reporting**

(100)

(100)

(100)

(100)

(15.2)

80.0

- Reporting form is easy to use

(100)

(69.7)

(93.9)

(100)

(36.4)

85.4

- Reporting form is time consuming

(0.0)

(12.1)

(3.0)

(0.0)

(57.6)

14.5

Data analysis
- Description of data by person

(100)

(100)

(100)

(100)

(100)

100

- Description of data by place

(100)

(100)

(100)

(100)

(0.0)

80.0

- Description of data by time

(100)

(100)

(0.0)

(100)

(0.0)

60.0

- Performance of trend analysis

(0.0

(0.0

(2.9)

(0.0

(0.0

0.6

Presence
denominator

appropriate

(100)

(100)

(100)

(100)

(100)

100

- Presence of action threshold for
action

(21.2)

(12.1)

(12.1)

(15.2)

(0.0)

12.1

(21.2)

(18.2)

(6.1)

(6.1)

(0.0)

10.3

(33.3)

(39.4)

(0.0)

(27.3)

(0.0)

20.0

(0.0)

(21.2)

(0.0)

(0.0)

(0.0)

4.2

(0.0)

(0.0)

(6.1)

(0.0)

(66.6)

18.7

Detection and registration

Reporting

of

at

Epidemic preparedness
- Implementation of prevention and
control
measures based on
surveillance data
- Having plan for disease epidemic
preparedness and response
- Had emergency stocks of and
vaccines in the past year
- Experienced a shortage in drug
and vaccines in the past year

Feedback
- Received at least one feedback
(0.0)
(3.0)
(0.0)
(6.1)
(6.1)
3.0
report during last 6 months.
Conducted
meeting
with
(6.1)
(0.0)
(3.0)
(3.0)
(0.0)
1.2
community leaders within the last 6
months
AFP (acute flaccid paralysis), CWS (cholera watch system), MSS (measles surveillance system) MPS (monthly
passive surveillance).
**zero reporting: when no cases have been detected, which assure the next level that no data have been lost nor
forgotten.
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Table 2. Performance of supportive functions of infectious disease surveillance at health
facilities surveyed, Mosul, 2004

Supportive functions

Infectious disease surveillance systems
*AFP

CWS

DOTS

MSS

MPS

% of
achievement

(n=33)

(n=33)

(n=33)

(n=33)

(n=33)

(%)

(%)

(%)

(%)

(%)

- Surveillance activities
supervised in the last 6 month

(100)

(63.6)

(55.9)

(100)

(18.2)

67.5

- Surveillance data reviewed
during the visit

(9.1)

(6.1)

(0.0)

(12.1)

(0.0)

5.5

- Receiving recommendations
during visits

(87.9)

(87.9)

(15.5)

(87.9)

(12.1)

64.3

- Implementation of any
recommendation given during
visits

(100)

(100)

(100)

(100)

(100)

100

- Training in disease
surveillance

(81.8)

(81.8)

(82.3)

(81.8)

(21.2)

69.8

- Training in epidemic
management

(39.4)

(51.5)

(0.0)

(45.5)

(6.1)

28.5

- Training in data management

(18.2)

(21.2)

(39.4)

(30.3)

(6.1)

21.0

Supervision

Training

The availability of resources at health
facilities
surveyed
was
variable.
Calculators were present in all of the
examined health facilities, electricity
generators were available in 94.1%; while
85.3% of health facilities had telephone,
88.3% had stationary, more than threequarters (76.5%) had computers and
29.4% of these health facilities had their
special vehicles. Almost one tenth (8.8%)
had spray pump and disinfectants and none
of them have radio call for urgent
notification. These resources were used to
support all surveillance systems of
infectious diseases.
Table 3 summarizes the average
percent of achievement of each core and
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supportive functions for the IDS
evaluation results at health sectors and
regional level. This evaluation showed that
there was no real role of NHD in the
disease surveillance process. For this
reason the PHCD had been regarded as the
regional level in Mosul City. The national
surveillance manual for ID is present at the
regional level and the capacity of
submitting specimens to higher level
(mainly polio specimen and hemorrhagic
fever) was available.
For data reporting, it had an
achievement rate of more than 80% at both
levels, regional level is sure about the
availability of surveillance forms in all
levels. Reports were received from health
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sectors timely and completely and
submitted to higher level. Both sectors
personnel found reporting forms easy and
not time consuming. Zero reporting for
IDS was present. Both levels analyze data
by persons, by time and place; trend
analysis was not performed. There were no
incidence, prevalence and case fatality
rates calculation, although both have
appropriate denominators. Usage of
surveillance data for action was present in
both levels. No survey was done for the
prevalence measurement of any disease
during the past year (i.e. 2003) except for
hepatitis B. The feedback activities within
two levels were weak, but there were
reports or bulletins to disseminate
surveillance data of IDS from regional to
health sectors level.
Both levels have a threshold of action
for any epidemic prone disease under
surveillance (only), implemented a
prevention and control measures based on
surveillance data, responded within 48 hrs
of notification, and able to perform mass
vaccination campaign with coverage
evaluation. One sector had a previous
outbreak
investigation,
had
little
emergency stocks of drugs and vaccines in
the past year (for one or two of ID), had
plan for epidemic preparedness and
response, and able to perform a
comparison between current and previous
data. Both sectors had experienced a
shortage of drugs and vaccines during the
past year (2003), and non of them had a
written case management protocol.
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Both sectors were supervised by the
regional level for IDS activities, with no
surveillance data reviewed and no written
supervision reports during the last six
months. Although, the evaluation reports
for all health facilities were done regularly,
most of the heads of sections concerned
with different surveillance systems did not
perform the desired supervisory visits, nor
supervised from the higher level during the
past year (2003). Training on disease
surveillance and data management was
performed in both levels.
Electricity
generators,
vehicles,
telephone, calculators, computers, and
sanitary material all were available at both
levels. Hand posting was the main mode of
reporting beside telephone, but no place
for E-mail, fax, satellite phone and radio
call except at regional level.
Laboratories evaluation portrays that
malaria is the only disease that can be
diagnosed and confirmed by all assessed
laboratories (at health facilities, hospitals
laboratories and PHL). Dysentery is the
only disease which is diagnosed by both
PHCc and hospital laboratories. Widal and
brucella
agglutination
tests
were
performed by PHL, 87.5% of hospital and
34.6% of PHCc laboratories. TB was
confirmed by all hospital laboratories and
only by 7.7% of PHCc laboratories.
Meningitis was diagnosed by all hospitals
laboratories, while hepatitis was diagnosed
just by PHL. None of these laboratories
could test for poliomyelitis, measles and
hemorrhagic fever.
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Table 3. Total achievement of core and supportive functions at the health
sectors and regional level
Core and Supportive functions

Health sector level

regional level

- Data reporting

83.3

100.0

- Data analysis

61.1

66.7

- Feedback

25.0

50.5

- Epidemic preparedness

72.7

64.0

DISCUSSION
Conducting
evaluation
of
disease
surveillance systems in Mosul City at the
time when Iraq is witnessing a various
morbidity challenges is regarded as a tool
of information of efficient disease control
in order to accredit a solid strategies and
regulations for construction of health and
wellbeing.
This study revealed that the
availability of clinical registers in all
health facilities for all IDS was 100%.
Correct filling for MPS was poor (14.2%)
compared to other sub-system. This may
be attributed to that each disease specific
system is directed by specific manager
who can focus on the correct filling for
these epidemic prone diseases, since most
of them need urgent notification. The
overall achievement of this function was
81.8% which is good if compared to that
of Gambia where clinical registers were
available in 61% of the surveyed
facilities.9
In general this study indicates that
confirmation of ID diagnosis in Mosul was
134

% of achievement

poor although it is better in hospitals than
in PHCs. This may be due to availability
of specialist physicians. Beside, SCD for
the priority diseases was present in 23% of
hospitals. Although the Iraqi MOH had
developed SCD guideline for ID but it is
still at higher level and is not distributed to
the health facilities,10 while all the public
health officials insist on the adaptation of
SCD for all diseases surveillance in order
to ensure accurate case detection,
reporting, and comparability of data. In
Islamic Republic of Iran, case finding got
much improved when active case finding
was based on the SCD and clinical and
laboratory diagnosis of 24 relevant local
communicable diseases introduced into the
surveillance system.11
On other hand, this study reveals that
41.6% of hospitals and 12.6% of PHCc
can confirm cases by laboratory
investigation. None of PHCs could
confirm cholera cases and all stool
samples should be collected and send to
PHL within 3-5 days to be examined. This
indicates poor quality of reported data
especially for the MPS, because of the
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SCD and confirmation laboratory tools
shortage made the diagnosis depends
mainly on doctors skills in case detection.
In the present study, all health
facilities had complete compulsory
reporting within a limited dead time. The
same was noticed at health sectors and
regional levels. Although this is a positive
indicator, it may have a drawback on the
accuracy of data reported. In Armenia,
epidemiologists were motivated to perform
actions that both pleased their supervisors
and avoid punishment or demotion.12
Among all health facilities and sectors
surveyed, zero reporting was clear in all
disease specific surveillance systems
except in MPS which was very poor. This
may be attributed to less attention given
from health authorities to this passive
surveillance
system.
In
Dohuk
governorate, zero reporting was found in
21% of health facilities which is only for
vaccine preventable diseases surveillance
systems while it was absent in IDS.13
This study revealed that for the
majority of IDS, almost all the personnel
at health facilities, health sectors and
regional levels found the ID reporting
forms easy to use and not-time consuming.
This may be attributed to a repeated
training of the staff in health facilities on
epidemiological surveillance, and to more
attention given to these systems.
Approximately the same figure (86%) was
seen in Tanzania.14
The present study showed that the five
ID sub-systems primarily described data
by person (age, sex), 80% described data
by place and 60% by time. The description
of data by place and time is widely applied
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in AFP, CWS, DOTS, and MSS than
MPS, such fact may be due to the presence
of additional separate case-specific forms
used for each of these system (in addition
to the weekly and monthly reporting
forms) that permits the description of time
and place precisely. A great emphasis
directed to AFP, MSS from the MOH and
WHO as a disease under eradication and
elimination may have played additional
role.
The present study depicts poor data
analysis which may be due to the absence
of standardized data analysis procedures,
beside the incomplete training of
surveillance personnel at all levels on the
analytic methods that should be performed
which are very useful to recognize
significant changes and support follow up
action as seen in Japan, where beside
routine trend monitoring of various
diseases, quality control of data and
integration of other sources of data would
be the next goal of the surveillance
system.15
The poor action threshold according
to surveillance data noted in this study at
local level (12.1%) may be attributed to
the centralized strategy of action within
surveillance system, in addition to the poor
surveillance data analysis at health
facilities that could help to raise or lower
the threshold of clinical awareness for a
specific condition.
Regarding the activities of IDS
feedback, the reports, and conducting
meeting with community leaders in
general, were poor at all levels. The
problem of feedback seems to be
consistent throughout many countries. The
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same result was seen in Armenia13 and in
Uganda.16 This is in contrast to highly
developed countries as Germany where the
rate of community involvement is very
high (85%) at health facilities17 and in
China where the policy of community
based surveillance systems is used to
enhance case detection, registration and
reporting.18
At the regional level the presence of
national plan of epidemic preparedness,
written case management protocol and a
rapid response team with action threshold
of action can enhance their ability to
respond within 48 hrs only to an epidemic
prone disease after notification of an
outbreak although the shortage of the
drugs and supplies can limit the
effectiveness of their action and response.
Only AFP has better achievement than
other systems and this may be due to the
central and global focusing on this
surveillance system that have more funds.
The differences in the achievement of
the
supervisory
visits
and
the
recommendation received during these
visits were excellent in AFP, MSS and the
CWS, but comparatively, lower in MPS
and DOTS. This could be explained by
more incentives paid for the AFP
surveillance manpower. The incidence and
prevalence of specific health problems
were not calculated and not supervised at
any level, and even not discussed by
supervisors. This reveals the lack of one of
the primary objective of the IDS. In
developed countries, the supervision
functions are done regularly through
competent and qualified staff, with much
more resources, and clear assignment of
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responsibility and accountability among
authorized surveillance personnel.17
In the present study, there is
difference among the systems of training
in disease surveillance, with low level of
training in MPS in comparison with
relatively higher levels in other systems
(DOTS, AFP, and MSS) where the
majority of their staff has been trained.
This may be explained by the fact that
training courses are funded by certain
organization as WHO.
In developed countries such as USA,
and Germany, the training in disease
surveillance, epidemiology, computerized
data
management
and
epidemic
management are provided on regular basis
and updated with any new threat or new
communicable health events, with a high
level of training offered to the staff in
every aspect of disease surveillance.19, 20
It is worth noting that surveillance systems
within
developing
countries
share
difficulty of collecting and compiling
statistics without appropriate technology
nevertheless
the
and
training,21,22
availability of generators, calculators,
stationary and statisticians can help to
simplify the registration and reporting
procedures.
The main obstacle noticed in this
evaluation is the vehicles, which were
available in only 29.4% of health facilities.
All of the surveyed sites depended on hand
posting as a tool of communication, which
may add another hindrance to the speed of
reporting. Radio call, fax, and E-mail were
not used for reporting surveillance data in
the present evaluation (apart from regional
level), this may be explained by the low
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appreciation of the value of rapid
notification. The same is present in many
developing countries.12,23 While In
Australia, as an example of developed
country, data are received from various
clinical sources (hospitals, laboratories and
clinics) via papers, telephone and fax.24
Earlier, in Sweden Jansson suggested that
electronic reporting is more rapid and
contains more complete information.25
This study concluded that the registration,
reporting and supervision activities were
acceptable, feedback were the weakest
issue for the disease specific surveillance
systems, while all were poor for MPS with
repeated shortage of emergency stocks.
The manual reporting is the predominant
communication method at all levels.
Efforts are needed to augment the MPA
activities, with continuous support for
disease-specific surveillance systems
activities.
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ﺍﻟﺨﻼﺼﺔ
ﺘﻘﻴﻴﻡ ﻨﻅﺎﻡ ﺭﺼﺩ ﺍﻻﻤﺭﺍﺽ ﺍﻻﻨﺘﻘﺎﻟﻴﺔ ﻓﻲ ﺍﻟﻤﻭﺼل ،ﺍﻟﻌﺭﺍﻕ
ﺨﻠﻔﻴﺔ ﺍﻟﺒﺤﺙ :ﻫﻨﺎﻙ ﻭﻋﻲ ﻋﺎﻟﻤﻲ ﻤﺘﻨﺎﻤﻲ ﻴﺴﻠﻡ ﺒﺄﻥ ﻤﻭﺍﺠﻬﺔ ﻤﺨﺎﻁﺭ ﺍﻨﺘﺸﺎﺭ ﺍﻷﻤﺭﺍﺽ ﺍﻻﻨﺘﻘﺎﻟﻴﺔ ﻴﻌﺘﻤﺩ ﻋﻠﻰ ﻨﻅﺎﻡ ﺭﺼـﺩ
ﻭﺒﺎﺌﻲ ﺭﺼﻴﻥ ﻭﻓﻌﺎل ﻴﺴﺎﻫﻡ ﻓﻲ ﺍﻟﺘﻨﺒﻪ ﺍﻟﺴﺭﻴﻊ ﻭﻴﻨﺫﺭ ﺒﺤﺩﻭﺙ ﺍﻷﻭﺒﺌﺔ ﺍﻟﻤﺴﺘﻘﺒﻠﻴﺔ.
ﻫﺩﻑ ﺍﻟﺒﺤﺙ :ﺘﻘﻴﻴﻡ ﻨﻅﺎﻡ ﺭﺼﺩ ﺍﻷﻤﺭﺍﺽ ﺍﻻﻨﺘﻘﺎﻟﻴﺔ ﻓﻲ ﻤﺩﻴﻨﺔ ﺍﻟﻤﻭﺼل/ﻤﺭﻜﺯ ﻤﺤﺎﻓﻅﺔ ﻨﻴﻨﻭﻯ ﻓﻲ ﺍﻟﻌﺭﺍﻕ.
ﻁﺭﻴﻘﺔ ﺍﻟﺩﺭﺍﺴـﺔ :ﺍﻋﺘﻤﺩﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻋﻠﻰ ﻭﺼﻑ ﻨﻅﺎﻡ ﺍﻟﺭﺼﺩ ﻭﺘﻘﻴﻴﻡ ﺍﻟﻭﻅﺎﺌﻑ ﻭﺍﻟﻔﻌﺎﻟﻴﺎﺕ ﺍﻷﺴﺎﺴﻴﺔ ﻭﺍﻟﻤـﺴﺎﻨﺩﺓ ﻷﻨﻅﻤـﺔ
ﺍﻟﺭﺼﺩ ﺍﻟﺨﺎﺼﺔ ﺒﻭﺒﺎﺌﻴﺔ ﺍﻷﻤﺭﺍﺽ ﺍﻻﻨﺘﻘﺎﻟﻴﺔ ﻭﺫﻟﻙ ﻤﻥ ﺨﻼل ﺍﺴﺘﻤﺎﺭﺍﺕ ﺍﺴﺘﺒﻴﺎﻨﻴﻪ ﺘﻌﺘﻤﺩ ﻋﻠﻰ ﺃﺠﺭﺍﺀ ﺍﻟﻤﻘـﺎﺒﻼﺕ ﺍﻟﻤﺒﺎﺸـﺭﺓ
ﻭﺍﻟﻤﺭﺍﻗﺒﺔ ﻟﻔﻌﺎﻟﻴﺎﺕ ﺃﻨﻅﻤﺔ ﺍﻟﺭﺼﺩ ﺍﻟﻭﺒﺎﺌﻲ ﻀﻤﻥ ﺜﻼﺙ ﻤﺴﺘﻭﻴﺎﺕ ﻟﻠﻤﺅﺴﺴﺎﺕ ﺍﻟﺼﺤﻴﺔ ﻁﺒﻘﺎ ﻟﻠﻨﻅﺎﻡ ﺍﻟﺼﺤﻲ ﺍﻟﻤﻭﺠﻭﺩ ﻓـﻲ
ﺍﻟﻤﺤﺎﻓﻅﺔ.
ﺍﻟﻨﺘﺎﺌﺞ :ﺃﻅﻬﺭﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺒﺄﻥ ﻜﺎﻓﺔ ﺍﻟﻤﺅﺴﺴﺎﺕ ﺍﻟﺼﺤﻴﺔ ﺍﻟﻤﺸﻤﻭﻟﺔ ﺒﺎﻟﺭﺼﺩ ﺘﻤﺘﻠﻙ ﺴﺠل ﻟﻠﻤﺭﺍﺠﻌﻴﻥ ﻤـﻊ ﺘـﺩﻭﻴﻥ ﻤﻘﺒـﻭل
ﻭﺍﻟﺘﺯﺍﻡ ﺒﻔﻌﺎﻟﻴﺔ ﺍﻟﺘﻘﺭﻴﺭ ﺍﻟﺼﻔﺭﻱ ﻭﺍﻟﺯﻴﺎﺭﺍﺕ ﺍﻹﺸﺭﺍﻓﻴﺔ ﻟﻤﻌﻅﻡ ﺍﻷﻤﺭﺍﺽ ﺍﻻﻨﺘﻘﺎﻟﻴﺔ ﺫﺍﺕ ﺍﻟﺭﺼﺩ ﺍﻟﺨﺎﺹ ﻭﺍﻟﻔﻌﺎل ﻤﻊ ﻀﻌﻑ
ﻤﻨﻅﻭﺭ ﻓﻲ ﺃﺩﺍﺀ ﻜل ﻫﺫﻩ ﺍﻟﻔﻌﺎﻟﻴﺎﺕ ﻟﻸﻤﺭﺍﺽ ﺫﺍﺕ ﺍﻟﺭﺼﺩ ﺍﻟﺴﻠﺒﻲ ﺍﻟﺸﻬﺭﻱ .ﻭﻫﻨﺎﻙ ﻨﻘﺹ ﻤﻠﺤﻭﻅ ﻓﻲ ﺩﻟﻴل ﺘﻌﺭﻴﻑ ﺍﻟﺤﺎﻟﺔ
ﻟﻜل ﺍﻷﻤﺭﺍﺽ ،ﻜﻤﺎ ﻜﺎﻨﺕ ﻭﻅﻴﻔﺔ ﺍﻟﺘﻐﺫﻴﺔ ﺍﻷﺴﺘﺭﺠﺎﻋﻴﺔ ﻫﻲ ﺍﻷﻀﻌﻑ ﻤﻥ ﺒﻘﻴﺔ ﻭﻅﺎﺌﻑ ﺍﻟﺭﺼﺩ ﻭﻋﻠﻰ ﻜﺎﻓـﺔ ﺍﻟﻤـﺴﺘﻭﻴﺎﺕ.
ﻭﺃﻭﻀﺤﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺃﻥ ﺃﻨﻅﻤﺔ ﺍﻟﺭﺼﺩ ﺍﻟﻔﻌﺎﻟﺔ ﻀﻤﻥ ﺍﻟﺭﺼﺩ ﺍﻟﻭﺒﺎﺌﻲ ﻟﻡ ﺘﻜﻥ ﻋﻠﻰ ﺩﺭﺠﺔ ﻋﺎﻟﻴﺔ ﻤﻥ ﺍﻟﺠﺎﻫﺯﻴﺔ ﻟﻜـﻲ ﺘﻌﻤـل
ﻜﺄﻨﻅﻤﺔ ﺭﺼﺩ ﻤﺒﻜﺭ ﻻﻜﺘﺸﺎﻑ ﺍﻷﻭﺒﺌﺔ ﺒﺴﺭﻋﺔ ﻭﻓﻌﺎﻟﻴﺔ ،ﻤﻊ ﺍﺴﺘﺨﺩﺍﻡ ﺃﺴﺎﻟﻴﺏ ﺍﻹﺒﻼﻍ ﺍﻟﺭﻭﺘﻴﻨﻴﺔ ﻏﻴﺭ ﺍﻟﻜﻔﻭﺀﺓ ،ﺃﻤﺎ ﺍﻟﺘﻘﻨﻴﺎﺕ
ﺍﻟﺤﺩﻴﺜﺔ ﻓﻲ ﺍﻹﺒﻼﻍ ﻓﻠﻡ ﺘﻜﻥ ﻤﻭﺠﻭﺩﺓ ﻓﻲ ﺠﻤﻴﻊ ﻤﺴﺘﻭﻴﺎﺕ ﺍﻟﺭﺼﺩ ﻤﺎ ﻋﺩﺍ ﻗﺴﻡ ﺍﻟﺭﻋﺎﻴﺔ ﺍﻟﺼﺤﻴﺔ ﺍﻷﻭﻟﻴﺔ.
ﺍﻻﺴﺘﻨﺘﺎﺝ :ﻫﻨﺎﻙ ﻀﻌﻑ ﻭﺍﻀﺢ ﻓﻲ ﺃﺩﺍﺀ ﺍﻟﺭﺼﺩ ﺍﻟﺴﻠﺒﻲ ﺍﻟﺸﻬﺭﻱ ﻭ ﺤﺎﺠﺘﻪ ﺇﻟﻰ ﺍﻫﺘﻤﺎﻡ ﺃﻜﺒﺭ ﻟﺘﺤﺴﻴﻥ ﺃﺩﺍﺀ ﻓﻌﺎﻟﻴﺎﺘﻪ ﻜﺎﻓﺔ ﻤﻥ
ﺤﻴﺙ ﺍﻷﺸﺭﺍﻑ ،ﺍﻟﺘﺤﻠﻴل ،ﺍﻟﺘﻐﺫﻴﺔ ﺍﻷﺴﺘﺭﺠﺎﻋﻴﺔ ﻭﺩﻟﻴل ﺘﻌﺭﻴﻑ ﺍﻟﺤﺎﻟﺔ ﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻰ ﻀﺭﻭﺭﺓ ﺘﺤﺴﻴﻥ ﻭﺴﺎﺌل ﺍﻹﺒﻼﻍ ﻟﺒﻴﺎﻨﺎﺕ
ﺍﻟﺭﺼﺩ ﻭﻟﻜﺎﻓﺔ ﺍﻟﻤﺴﺘﻭﻴﺎﺕ ﻤﻊ ﺩﻋﻡ ﻟﺠﻤﻴﻊ ﻓﻌﺎﻟﻴﺎﺕ ﺍﻟﺘﻘﺼﻲ ﺍﻟﻤﻌﻤﻭل ﺒﻬﺎ ﻟﻸﻤﺭﺍﺽ ﺫﺍﺕ ﺍﻟﺭﺼﺩ ﺍﻟﻔﻌﺎل.
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SYNOVIAL SARCOMA OF THE FOOT: CASE REPORT
INTISAR S. PITY, MBChB, MSc, MIBMS Histopathology *
Submitted 8 January 2006; accepted 12 January 2008

ABSTRACT
Synovial sarcoma is a rare soft tissue sarcoma in the foot. It is commonly localized in the
extremities, especially the lower thigh and knee areas. The histopathological,
immunohistochemical, and cytogenetic findings of a foot synovial sarcoma are described.
DMJ 2008;2(1): 141-145.
Key words: Primary foot synovial sarcoma, Immunohistochemistry, Cytogenetic analysis

S

ynovial sarcoma is the fourth most
common
soft-tissue
sarcoma,
accounting for approximately 8-10% of all
soft tissue sarcomas.1,2 The neoplasm often
originates in paraarticular regions of the
major joints and burses of the extremities,
particularly around the knee, hip, and
shoulder joints. Other localizations such as
the foot, intraarticular, and internal organs
are unusual sites.3-5
Two different histological types have
been identified; the classic biphasic type,
composed of epithelial and spindle cell
components and a monophasic type in
which a single cellular component is
dominant.3,4,5 The monophasic form is
more difficult for diagnosis, and represents
a real diagnostic problem. The use of
immunohistochemistry in such cases is a
very
important
to
confirm
the
3,6,7
Positivity for cytokeratins in
diagnosis.
epithelial-like areas and for vimentin in
mesenchyma-like areas with fused cells, is
crucial for the diagnosis.3,6,8 Recently,
* Assistant professor, Department of Pathology,
Dohuk College of Medicine, Dohuk, Iraq
Email "dani2000fadi@yahoo.com"

the expression of MIC2 (CD 99) and bcl-2
supports
the
diagnosis.1,2,8
Cytogenetically, the finding of a specific
translocation between X and 18
chromosomes (X;18) (p11.2;q11.2) is of a
considerable help in the diagnosis,
particularly in the less differentiated
forms.2,4,8
The case reported is of an early
monophasic and later biphasic SS of the
left foot. The clinical and pathological
features of this rare neoplasm are
described.
CASE REPORT
A 32-years old male, who was known to
have gout and on treament, from Dohuk
city in the North of Iraq, came at May
2005 to Azadi hospital with a small
painful mobile swelling in the left foot.
Clinically, there was a non-ulcerated small
subcutaneous nodule at the level of the
second toe. Imaging techniques showed a
soft tissue swelling with foci of
calcification, but normal toe’s bones and
joints. Grossly, the lesion was a sharply
circumscribed, sized 2 x 1.5 x 1 cm,
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homogeneous gray-yellowish on cut
section. The histopathological examination
showed a dense proliferation of oval to
fusiform cells arranged in a lightly
fasciculated pattern interlacing with highly
vascularized areas (Figure 1,2). There was
a moderate mitotic activity. The tumor
borders were not damaged and the surgical
resection borders were free. The
histological diagnosis was a spindle cell
sarcoma, consistent with monophasic
synovial sarcoma, but other tumors like
fibrosarcoma, cellular schwannoma, and
hemangiopericytoma were considered in
the differential diagnosis. Although it was
considered necessary, in this case, to
carryout
electron
microscopy,
immunohistochemistry, and cytogenetic
studies, but unfortunately were not

available in our country. After that, total
body bone scan was done and failed to
reveal any metastasis. The post-operative
course was uneventful and so the patient
didn’t take any postoperative radiotherapy
or chemotherapy.
One year later, the lesion recurred at
the same site and the microscopic sections
revealed a classical biphasic synovial
sarcoma (Figures 3). In addition, a
metastatic nodule was detected in the liver.
The patient then went to an outside
specialized
center,
where
the
immunohistochemical studies
done
showed positive pankeratin, vimentin, CD
99, and bcl-2, in addition to the
cytogenetic analysis that confirmed the
presence
of
t(X;18)
(p11.2;q11.2)
translocation.

Figure 1. Monophasic synovial sarcoma showing a dense proliferation of
fusiform cells exhibiting a lightly fascicular pattern of growth (X400)
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Figure 2. Biphasic synovial sarcoma showing a dense oval to spindle cell
element intermingled with small gland-like structures (X400)

Figure 3. Biphasic synovial sarcoma containing both glandular and stromal
components (X250)

DISCUSSION
Synovial sarcoma around the toes district
is an unusual location (1,2). The primary
delay in specification of the type of the
spindle cell tumor was unfortunately due

to
absence
of
sophisticated
histopathological
techniques
as
immunohistochemistry,
electron
microscopy, and cytogenetic studies.
However, recurrence of the tumor in the
same location after one year as the
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classical biphasic synovial sarcoma
strengthened the diagnosis. In addition, the
diagnosis
was
later
confirmed
immunohistochemically
and
cytogenetically in an outside specialized
center. The patients age was typical for
synovial sarcoma, which is a tumor of
young adults (1,2). Recurrence of the
tumor in the present case can be explained
by the fact that the neoplasm has an
aggressive biological behavior with a high
probability of recurrence (1,2) in addition
to the possibility of incomplete resection.

2.

3.

4.

5.
RECOMMENDATION
The entrance of more histopathological
techniques, other than the conventional
hematoxylin and eosin, in our labs is
mandatory for proper diagnosis and patient
management. In addition, opening of a
well organized unit for cancer registry in
Kurdistan (for both common and rare
neoplasms), in collaboration with the
ministry of health in Baghdad, as it will be
a good reference for researches in the
future.
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ﺍﻟﺨﻼﺼﺔ
ﺍﻟﻭﺭﻡ ﺍﻟﻠﺤﻤﻲ ﺃﻟﺯﻻﻟﻲ ﻓﻲ ﺍﻟﻘﺩﻡ ِ :ﻭﺼﻑ ﺤﺎﻟﺔ
ﺞ ﻟﺤﻤﻲ ﻨﺎﻋ ِﻡ ﻨﺎﺩﺭ ﻓﻲ ﺍﻟﻘﺩ ِﻡ  .ﻫﻭ ﻋﻤﻭﻤﹰﺎ ﺸﺎﺌﻊ ﻓﻲ ﺍﻷﻁﺭﺍﻑ ﺨﺼﻭﺼﹰﺎ ﺍﻟﻔﺨﺫ
ﺍﻟﻭﺭﻡ ﺍﻟﻠﺤﻤﻲ ﺃﻟﺯﻻﻟﻲ ﻴﻌﺘﺒﺭ ﻭﺭﻡ ﻨﺴﻴ ِ
ﺍﻷﻭﻁﺄ ﻭﻤﻨﺎﻁﻕ ﺍﻟﺭﻜﺒﺔ  .ﺘﻡ ﻭﺼﻑ ﻨﺘﺎﺌﺞ ﺍﻟﻔﺤﺹ ﺍﻟﻨﺴﻴﺠﻲ ﺍﻟﻤﺭﻀﻲ  ،ﻭ ﻓﺤﺹ ﺍﻟﻜﻴﻤﻴﺎﺀ ﺍﻟﻨﺴﻴﺠﻴﺔ ﺍﻟﻤﻨﺎﻋﻴﺔ ﻤﻊ
ﺍﻟﻔﺤﻭﺼﺎﺕ ﺍﻟﺨﻠﻭﻴﺔ ﺍﻟﻭﺭﺍﺜﻴﺔ ﻟﻭﺭﻡ ﺍﻟﻠﺤﻤﻲ ﺃﻟﺯﻻﻟﻲ ﻓﻲ ﺍﻟﻘﺩ ِﻡ.

145

RECURRENT BASAL GANGLIA HAEMORRHAGE……………………………………..

CASE REPORT
RECURRENT BASAL GANGLIA HAEMORRHAGE:
TRANSIENT ISCHAEMIC ATTACK (TIA) OR ACUTE TRANSIENT
FOCAL NEUROLOGICAL DEFICIT (TFND)?
FARHAD O. HUWEZ, PhD, MRCPI, FRCP*
Submitted 28 August 2006; accepted 12 January 2008

ABSTRACT
The widely accepted definition of a transient ischaemic attack (TIA) is sudden, focal
neurological deficit (cerebral or retinal deficit) lasting for less than 24 hours, which is
presumed to be of vascular origin. This case demonstrates that the arbitrary time limit of 24
hours did not help the correct diagnosis and management of this patient. It supports the calls
to change our approach to the definition and the management of TIA (under) towards a
syndrome of acute transient focal neurological deficits (acute TFND), which could only be
guided by imaging.
DMJ 2008;2(1): 146-154.
Key words: Transient Ischaemic attacks (TIA), Primary Intracranial haemorrhage, Basal
ganglia haemorrhage,Transient Focal Neurological Deficits (TFND)

T

he widely accepted definition of a
transient ischaemic attack (TIA) is
sudden, focal neurological deficit (cerebral
or retinal deficit) lasting for less than 24
hours, which is presumed to be of vascular
origin.1,2 Here a patient is presented with
sudden focal neurological symptoms and
signs in the distribution of the right middle
cerebral artery (MCA) lasting few hours
and diagnosed as TIA treated with aspirin
without prior CT scan of the head.
Subsequently the CT scan of the brain

revealed significant right basal ganglion
haemorrhage. His symptoms resolved but
recurred after one year in the same pattern
and on that occasion aspirin was not
started until CT scan of the brain was done
revealing significant right basal ganglion
haemorrhage. This case presentation
supports the calls to change our approach
to the definition and the management of
TIA( under) towards a syndrome of acute
transient focal neurological deficits (acute
TFND), which could only be guided by
imaging.
CASE REPORT
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Lead Physician/ Stroke Services, Basildon
Hospital, Nethermayne, Basildon, Essex
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A 67 years old gentleman attended the
Medical assessment Unit (MAU) on the
02.10.2004 with sudden left sided facial
droop, slurred speech and left sided
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weakness of five hours duration. The
patient’s symptoms started on the 0530
hours and lasted until 1030 hours. There
was no headache, vomiting or signs of
meningeal irritation. He had history of
systemic hypertension but there was no
history of TIA or stroke. He was taking
atenolol 50 mg per day, finasteride 5 mg
per day. He lives with his wife and fully
independent. He is an ex-smoker for the 22
years. The Glasgow Coma Scale (GCS)
was 15/15, BP 150/86 mmHg, heart rate
80 bpm sinus rhythm, and the oxygen
saturation was 99% on air. He had left
facial droop but the swallowing was intact.
The power in the left arm and leg was 4/5
but the right side was normal. The plantar
reflexes were flexor. The ECG and chest
X-ray were normal. The blood results
including the renal functions, liver
functions, full blood count, and blood
glucose were all normal. The total serum
cholesterol was 5.9 mmol/l. The patient
was admitted to the MAU over night, and
reviewed next day when it was found that
he no recurrence of his symptoms. He
remained orientated, able to eat and drink,
and mobile. As the symptoms lasted < than
24 hours, TIA was diagnosed and started
on aspirin and atorvastatin. CT scan of the
brain, echocardiogram, and Carotid
Doppler scans were arranged as outpatient.
The CT scan of the Brain was done on the
03.11.2004 (Figure 1) showed right basal
ganglion haemorrhage, and therefore he
was called back for observation over night
at the MAU. The patient did not have any
focal neurological deficit. The aspirin was
discontinued. He was commenced on

Volume 2, Number 1, 2008

ramipiril 2.5 mg per day in addition to his
atenolol for the hypertension. He was
discharged home on the same day.
Subsequently
the
transthoracic
echocardiogram and Carotid Doppler
scans were normal. A review in March and
September 2005 revealed no recurrence of
his ‘TIA’ and his hypertension was well
controlled. On 06.12.2005 he attended the
clinic saying that in October 2005 (one
year after the first presentation) he had
another “TIA” diagnosed in the
community, which presented as left facial
drop, and left arm weakness. On direct
questioning, the patient and his wife
confirmed that the symptoms lasted less
than four hours. A CT scan of the Brain
was requested which was done on
08.02.2006 showing recurrent right basal
ganglia haemorrhage (Figure 2). Since
then, a repeat CT scan of the Brain on the
4th July 2006 (Figure 3) is reported to
show calcification of the right basal
ganglia. He has no focal weakness.
DISCUSSION
This case demonstrates that the arbitrary
time limit of 24 hours did not help the
correct diagnosis and management of this
patient. The CT scan of the brain on both
occasions was arranged as non-urgent on
outpatient basis because the diagnoses
made were TIA on both occasions. The
first episodes of “TIA” were either an
ischaemic, which became haemorrhagic
while on aspirin, or it was a spontaneous
primary intra-cranial haemorrhage (PICH),
which was missed on presentation.
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Figure 1. CT scan of the Brain on the 3rd November
2004 about a month after the initial presentation
showing acute right basal ganglia bleed

Figure 2. CT scan of the Brain on the 8th February
2006 showing the recurrence of the right basal ganglia
bleed while not on antiplatelets
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Figure 3. Follow up CT scan of the Brain on the 4th July
2006 showing calcification in the right Basal ganglia

The second episode of the “TIA” which
occurred one year later happened while he
was not on aspirin or other antiplatelet
agents and hence it was a recurrence of the
right basal ganglia haemorrhage. On both
occasions the prevailing standard criteria
for the diagnosis of TIA had been used.
This clearly shows that the current
definition of TIA did not contribute to an
accurate diagnosis and appropriate
management of this patient.
It is very important to reach the right
diagnosis of TIA for many reasons
including
implementing
the
right
therapeutic
measures
and
future
management plans. A major limitation of
the prevalent definition of TIA is that if it
was strictly adhered to, no patient with
acute ischaemic stroke will be eligible for

thrombolysis as the therapeutic window is
restricted up to 3 hours.3 Furthermore, the
current definition is covering patients who
have cerebral infarctions in 15-20% of the
patients.4-6 This means that the current
definition covers patients who have
actually cerebral infarctions rather than
cerebral ischaemia. Another limitation of
the current definition of TIA is the variety
of neurological conditions that might
mimic or masquerade as TIA. A sudden
onset of focal neurological deficit lasting
less than 24 hours had been reported in
patients with chronic subdural haematoma
who had been prescribed antiplatelets
without having prior CT scan of the
brain.7 In the latter case report, an elderly
man presented with intermittent numbness
and weakness of his left upper extremity

149

RECURRENT BASAL GANGLIA HAEMORRHAGE……………………………………..

typical of symptoms arising from a right
sensori-motor cortex TIA. He was treated
empirically with antiplatelets for several
days before cerebral imaging, which
showed chronic subdural haematoma with
an acute component. A similar patient was
reported to have symptoms suggestive of
recurrent TIA, which subsequently shown
to be due to chronic subdural haematoma.8
Furthermore,
primary
intracranial
haemorrhage has been reported to cause
sudden brief transient neurological deficits
of less than 24 hours duration, which
means that such cases might be diagnosed
on clinical grounds as TIA according to
the existing definition.9-11 This makes a
strong case early CT scanning in acute
stroke and suspected TIA to exclude
intracranial haemorrhage.12 In addition, it
is widely acknowledged that brain tumours
may present as transient neurological
deficits such as meningioma.13 In the
latter report, a patient was reported who
had a sphenoid wing meningioma
presenting with transient symptoms
mimicking the presentation of a transient
ischaemic attack (TIA).
The time-based definition of TIA
emerged in the 1950s and 19601,2 long
before brain imaging was available. Indeed
the 24-hour criterion for the definition of
TIA was introduced completely arbitrary
and it was based on the assumption that if
the syndrome persists for 24 hours or
longer, an injury to the brain parenchyma
should be detectable by microscopy. i.e.
the definition was proposed to enable
microscopic visualization of brain injury.
Attempts to resist the current definition of
TIA were made in 1964 by Acheson and
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Hutchinson who suggested duration of one
hour as the maximal duration for
diagnosing TIA,14 but it was the
Marshall’s proposal in 1964 of the
maximum 24-hour duration for diagnosing
TIA prevailed.1 This is interesting because
about three fourths of the patients in
Marshall’s data had symptoms less than
one hour. Subsequently in 1975, the
revision of the NIH classification
document, the 24-hour limit was
adopted.15
The abovementioned limitations of the
classical definition of TIA have been fully
discussed by Albers et al.16 in their
proposal for a new definition on behalf of
the TIA Working Group, who had called
to abandoning the 24-hour limit to
differentiate TIA from acute ischaemic
infarction. They suggested that TIA should
be defined as a “brief episode of
neurological dysfunction by focal brain or
retinal ischaemia, with clinical symptoms
lasting less than one hour and without
evidence of acute infarction”. However the
latter proposed definition, has not been
widely accepted, and being criticised.
Ideally TIA is to be used to reflect patients
who have ischaemia without infarction and
/ or occasionally haemorrhage as in this
case presented here. In the absence of
biochemical markers for diagnosing
cerebral infarction or injury from
haemorrhage or another pathology, the
only solution is cerebral imaging, which
should be done before anti-platelet
therapy. Moreover, the latest guidelines
from the Royal College of Physicians
(2004) had taken on the classical definition
with a recommendation that aspirin should
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be started as soon as the diagnosis of TIA
is made.17 However the real problem is in
the accurate diagnosis of the TIA from
other causes of acute transient focal
neurological deficits (acute TFND), which
may include PICH as in this case report,
subdural haematoma, or brain tumour
(Box1) and for the latter the management
of the patient requires early cerebral
imaging.
TIA should be considered as an acute
medical emergency. The lack of resources
in the district general hospitals (DGH) is
the most obvious reason for the inadequate
access to early CT scanning of the brain in
many of the DGHs. Although this is
widely true, there must room to alter some
of this practice because eventually almost
all the patients will have scans but on the
expense of two significant problems; firstly
they are done late, and secondly
antiplatelets are usually started before the
diagnosis is established. The only way
forward is to look again at the definition of
transient ischaemic attacks in a way that
reflects the underlying pathology, and
helps to manage individual patients
appropriately. The main two descriptive
words of the attack are transient, and
ischaemia. The New Shorter Oxford
English Dictionary provides many
definitions for the word transient including
passing away with time; not durable or
permanent; temporary, or staying for a
short time.18 However, none of those
meanings is bound by a time limit of 24
hours. The diagnosis of cerebral ischaemia
without infarction should be equivalent to
that of unstable angina of the acute
coronary syndromes (ACS) where patients
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have manifestations of myocardial
ischemia i.e. pain and / or ECG
abnormalities but without biochemical
and/ or electrocardiographic (ECG)
evidence of myocardial infarction. The
differentiation of TIA from cerebral
infarction and excluding TIA mimics
deserves the same importance if not more.
If these concepts become generally
acceptable, TIA should only be diagnosed
in patients with acute transient focal
neurological deficits (acute TFND) with
cerebral imaging. Until prospective
evidence becomes available, one option to
minimize errors in the management of
patients with TIA would be to lower the
arbitrary duration of TIA to those
suggested by Albers and colleagues.16 to
one hour or less. If the symptoms last
more than one hour, antiplatelets should
not be initiated without cerebral imaging,
which should be done as soon as possible.
Furthermore, the initiation of aspirin will
hinder thrombolytic therapy where this
modality of treatment is available. The
fact that a patient presenting with a TIA is
at high risk of subsequent adverse events
indicates urgent need for more aggressive
approaches to this clinical condition. It is
reported that the 90-day risk of stroke after
a TIA is greater than 10%, with the highest
risk occurring in the first 2 days.19
To facilitate the appropriate management
of patients with TIA, the use of a clinical
syndrome of acute transient focal
neurological deficits (acute TFND) will
covers TIA which will necessitate cerebral
imaging to exclude TIA mimics such as
shown in this case. In addition, it seems
that prescribing antiplatelets for acute

151

RECURRENT BASAL GANGLIA HAEMORRHAGE……………………………………..

TFND lasting few hours but less than the
24 hours used for the definition of TIA,
may put patients into risk. An important
limitation of these statements is that they
are based on a case report but in future
when imaging resources become more
available, it will direct clinicians for more
accurate management.
Box 1: Some common causes of acute
Transient focal Neurological Deficits
(acute TFND)*
 TIA
 Primary intra-cranial haemorrhage
(PICH)
 Sub-dural haematoma
 Brain tumours
* Obviously there are many other causes that could
be incorporated into this list
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.ﻓﻘﻁ ﻋﻥ ﻁﺭﻴﻕ ﺍﻟﺘﺼﻭﻴﺭ ﺍﻟﺸﻌﺎﻋﻲ
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CONGENITAL PHLEBECTASIA OF THE INTERNAL JUGULAR
VEIN (CASE REPORT)
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ABSTRACT
Congenital phlebectasia of the jugular vein is a rare entity and there are few reports from the
world about this subject .Here we present a child with congenital phlebectasia of the right
internal jugular vein, which appeared as a compressible mass in the neck during straining and
coughing. It is important to differentiate it from other neck masses .Colored Doppler is a
simple non invasive procedure for diagnosis. The treatment is conservative for asymptomatic
patients.
DMJ 2008;2(1): 155-160.
Key words: Phlebectasia, Jugular vein

A

mass that appears in the neck upon
straining
(Valsalva
maneuver),
coughing, sneezing or crying may be the
result
of
a
laryngocele,
jugular
phlebectasia or superior mediastinal tumor.
Jugular phlebectasia (also known as
venous congenital cyst, venous aneurysm,
venous ectasia or essential venous
dilatation) refers to an isolated abnormal
fusiform or saccular dilatation of the
internal jugular vein and it usually present
with a swelling in the right side of the
neck. Most patients are children, boys
being more twice as often affected as girls.
Phlebectasia may affect any vein in the
neck, especially in this sequence: internal
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jugular, external jugular, anterior jugular
and the superficial communicants. Jugular
phlebectasia is an asymptomatic benign
1

condition whose etiology is unknown.

Histological examination has failed to
clarify the etiology of the venous ectasia.
Histologically, diffuse fibrosis and
disrupted architecture of the elastic tissue
suggest the results of a mechanical effect .3
Absence of a wide mediastinum or air in
the mass on simple chest films eliminates a
mediastinal
tumor
or
laryngocele
respectively. Non-invasive diagnosis of
jugular phlebectasia can be achieved using
ultrasonography combined with Doppler
flow imaging and spiral computerized
tomography scan with contrast. No
treatment is indicated for this benign selflimiting condition, except for the few
patients who complain of symptoms
(feeling of constriction, choking, bluish
discoloration, thrombosis, and discomfort
during physical activity or tongue pain)
and require surgical removal of the
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affected vein. Surgical removal for
cosmetic purposes alone consists of a
unilateral excision of the internal or
external jugular vein, a procedure that
produces no gross side-effects .1
CASE REPORT
We present a 6 years old boy presented
with a soft compressible mass in the neck.
The mass appears only on crying or
coughing and totally disappear at rest
(Figure 1). The child is otherwise healthy
and he has no other complain. But the
swelling made the parents worried. On
physical examination the child looks
healthy. A mass appear on his right side of

the neck upon straining
(Valsalva
maneuver), the mass emerges from bellow
the right sternocleidomastoid muscle
extends up to the right anterior triangle of
the neck as shown in (Figure 2). The mass
can also made prominent by pressing on
the lower neck making the vein engorged
(Figure 3). The skin is normal in color and
the mass is soft compressible not tender,
no temperature variations, no palpable
nearby lymph nodes and no bruit.
Examination of other systems was normal.
Chest X-ray was normal with no
mediastinal widening. The diagnosis was
settled by colored Doppler study which
revealed internal jugular vein dilatation on
straining. No other investigations required.

Figure 1. Lesion not visible at rest

Figure 2. Lesion visible at straining
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Figure 3. Lesion made prominent by pressure on the
lower neck

DISCUSSION
Venous ectasia in the neck is a rare entity,
especially in children. The internal and
external jugular veins are generally
affected.2,3 however, there are reports of
anterior jugular vein ectasia.4 In our case
The internal jugular vein was affected
which is more common.1 Several factors
have been suggested in the etiology of
internal jugular phlebectasia including
congenital muscle defects in the vein wall
and increased scalenus muscle tone due to
compression of an unusually laterally
placed vein .4
Regarding the sex incidence it is
reported that males are more commonly
affected than females .1 Other authors
reported equal sex incidence. Our patient
was a 6 years old boy. Clinically the mass
appears in the neck as a fusiform, soft,
cystic mass manifested by straining,
coughing, crying, or sneezing .3,5
Neck lesions in children are not
uncommon and accurate diagnosis of the
mass is important to differentiate it from

other types of masses, as there are reports
of patients underwent risky surgery based
on wrong diagnosis. 4
Three types of swelling distend on
Valsalva and disappear completely at rest:
(a) tumors or cysts of the superior
mediastinum, (b) external laryngeal
diverticulum and laryngocele, and (c)
venous enlargement of the superior vena
caval system. 3 Other differential diagnosis
for the swelling could include a branchial
cyst, cystic hygroma,and cavernous
haemangioma.6,7
To exclude mediastinal mass we took
chest X-ray which revealed no widening
and also showed no air at the region of the
mass that exclude laryngeocele .Colored
Doppler was used to confirm the diagnosis
which revealed internal jugular vein
dilatation upon Valsalva maneuver.
Colored-doppler ultrasonography is a
noninvasive accurate imaging technique to
distinguish
the
jugular
venous
enlargement, and it defines the extent of
the lesion and its relationship with
surrounding structures in the neck.3 Two
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comparable examination on Doppler
should be made for differential diagnosis;
first, when the child is on Valsalva
maneuver, and second at rest, because it is
reported that the diameter of the affected
vein at rest is not statistically different
from the normal one.6 Computerized
tomography, or percutaneous venography
may show dilatation, but they are
considered unnecessary. 3
Surgery is indicated for cosmetic
reasons and in symptomatic patients.1 The
swelling is not known to progress rapidly
and there have been no instances of
spontaneous rupture of the swelling or
other serious complications.6,8,9 Balik et al
reported a case who had jugular
phlebectasia with thrombosis, and
suggested surgical removal of the involved
segment without delay because of
thrombosis and some other unknown
potential complications. 10 However we
did not find other reports supporting that.
Surgical procedures include ligation
of the affected vein which is the standard
procedure and usually has no unwanted
sequels. Some authors believe that ligation
of the jugular vein may produce effects of
venous congestion in a small subset of
patients resulting in cerebral oedema.
Jugular vein ligation is too radical
procedure for such a benign condition, and
this definitely can not be applied in cases
with bilateral affliction.11
Our patient was asymptomatic apart
from the swelling and the family had no
major concern about the sight, so there
were no indications for surgery. We
reassured the family of the good prognosis
and no further measures were taken.
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We concluded that internal jugular
phlebectasia is benign condition need no
intervention unless symptomatic, but it is
important to differentiate it from other
neck masses. Colored Doppler is simple
reliable non invasive diagnostic procedure.
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ﺍﻟﺨﻼﺼﺔ
(ﺘﻭﺴﻊ ﺍﻟﻭﺭﻴﺩ ﺍﻟﻭﺩﺍﺠﻲ ﺍﻟﻐﺎﺌﺭ ﺍﻟﺨﻠﻘﻲ )ﺍﺸﻬﺎﺭ ﺤﺎﻟﺔ
 ﻫﻨﺎﻙ ﺘﻘﺎﺭﻴﺭ ﻤﻨﺸﻭﺭﺓ ﺤﻭل ﺍﻟﻌﺎﻟﻡ ﺤﻭل ﺒﻌﺽ ﺍﻟﺤﺎﻻﺕ.ﺘﻌﺘﺒﺭ ﺤﺎﻟﺔ ﺘﻭﺴﻊ ﺍﻟﻭﺭﻴﺩ ﺍﻟﻭﺩﺍﺠﻲ ﺍﻟﺨﻠﻘﻲ ﻤﻥ ﺍﻟﺤﺎﻻﺕ ﺍﻟﻨﺎﺩﺭﺓ
 ﻓﻲ ﻫﺫﺍ ﺍﻟﺘﻘﺭﻴﺭ ﻨﻘﺩﻡ ﻁﻔﻼ ﻤﺼﺎﺒﺎ ﺒﺤﺎﻟﺔ ﺘﻭﺴﻊ ﺍﻟﻭﺭﻴﺩ ﺍﻟﻭﺩﺍﺠﻲ ﺍﻟﻐﺎﺌﺭ ﺍﻻﻴﻤﻥ ﺍﻟﺫﻱ ﻅﻬﺭ ﻋﻠﻰ ﺸﻜل ﻜﺘﻠﺔ.ﺍﻟﻤﻭﺜﻘﺔ ﺍﻟﻤﺸﺎﺒﻬﺔ
 ﻤﻥ ﺍﻟﻤﻬﻡ ﺘﻔﺭﻴﻕ ﻫﺫﺓ ﺍﻟﺤﺎﻟﺔ ﻋﻥ ﻏﻴﺭﻫﺎ ﻤﻥ ﺍﻻﻭﺭﺍﻡ ﺍﻟﺘﻲ ﺘﺼﻴﺏ.ﻗﺎﺒﻠﺔ ﻟﻼﻨﻀﻐﺎﻁ ﻓﻲ ﺍﻟﻌﻨﻕ ﻋﻨﺩ ﺍﻟﺴﻌﺎل ﺍﻭ ﺍﻟﺤﺯﻕ
. ﻴﻌﺘﺒﺭ ﺍﻟﻔﺤﺹ ﺒﺠﻬﺎﺯ ﺍﻟﺩﻭﺒﻠﺭ ﺍﻟﻤﻠﻭﻥ ﻤﻥ ﺍﻻﺴﺘﻘﺼﺎﺀﺍﺕ ﻏﻴﺭ ﺍﻟﺒﺎﻀﻌﺔ ﺍﻟﻤﻬﻤﻪ ﻭ ﺍﻟﺒﺴﻴﻁﺔ ﻟﺘﺸﺨﻴﺹ ﺍﻟﻤﺭﺽ.ﺍﻟﻌﻨﻕ
.ﺍﻟﻌﻼﺝ ﻓﻲ ﺍﻏﻠﺏ ﺍﻻﺤﻴﺎﻥ ﺘﺤﻔﻅﻲ ﺨﺼﻭﺼﺎ ﻟﻠﺤﺎﻻﺕ ﻏﻴﺭ ﺍﻟﻤﺼﺎﺤﺒﺔ ﻻﻋﺭﺍﺽ
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ABSTRACT
Calcification in the muscles designated in the term of (myositis ossificans) constitutes special
group. This case report represent a rare case of snake bite at the leg of old female patient which
is complicated later on with discharging sinus at the site of the bite with excursion of whitish
pieces resembling sequestrated bone piece. The X-ray film showed extensive subcutaneous
calcification with intact bones. Calcification in the soft tissue secondary to snake bite should be
kept in mind in studying any soft tissue calcification due to any cause.
DMJ 2008;2(1): 161-165.
Key words: Snake bite, Myositis ossificans

C

alcification in the muscles designated
in the term of (Myositis ossificans)
constitute special group. In the localized
form of this condition, the ossification is
usually end result of
of the trauma;
several conditions other than trauma may
cause calcification in the muscles,1 snake
bite complicated with myositis ossificans
is not reported to the best of our
knowledge as the cause of that
condition.I'm reporting in the case report
the
radiological
appearance
as
complication of the snake bite.
CASE REPORT
73 years old female patient was referred to
the x-ray clinic for x-ray of her leg for
exclusion
of
chronic
osteomylitis.
Clinically there was a discharging sinus in
the anterior aspect of the distal part of her
*Assistant lecturer, Department of Radiology,
Dohuk College of Medicine, Dohuk, Iraq.
E-mail: Ismail_19452002@ yahoo.com

right leg; this was present for the last 6
years. With continuous discharging and
excursion of whitish pieces of variable
sizes having the appearance similar to that
of the sequestrated bone pieces she has no
fever.the affected area of the leg was hard
on palpation with tenderness with mild
swelling.
Radiological appearance:
Extensive subcutaneous calcific plaques
are noted in figure 1 both tibia and fibula
were intact and no bony changes of
osteomylitis noted. Marked thinning of
subcutaneous soft tissue noted mainly at
the site of the sinus with small piece of
bony like structure seen through the sinus.
At the start, the diagnosis was straight and
the orthopaedition was informed of the
changes and that no changes of the
osteomylitis are present. We had the
experience of having similar changes of
radiological picture were noted before
years at the leg of a Turkish patient for
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snake bite affection as well.
So our patient was asked in detailed
history for any past history of snake bite.
The patient then remembered that 23 years
ago she had the snake bite at the same area

at a village in Kurdistan and the sinus was
discharging on and off.
The cause was labeled so and
symptomatic treatment with antibiotic and
dressing was given.

Figure 1. Extensive soft tissue calcifications with intact tibia and fibula
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DISCUSSION
The deposition of calcium in the soft tissue
appears in various conditions, most
frequently in the vessels of elderly patients
affected by atherosclerosis.1,2,3
Hilbash1 classify calcification within
the soft tissue into six groups:
1-dystrophic calcification
2-metastatic calcification
3-calcinosis
4-myositis ossificans
5-calcification in the vessels
6-calculi
The classification alone include
several conditions in which calcification is
found in the vicinity of joint such as
calcaneous bursitis,of shoulder joint,gout
and other rare forms of calcinosis
interstitalis
According to the Shinz1 calcinosis
interstitalis is classified into three groups:
1-calicium metastasis
2- Calcinosis interstitalis uinversalis
3-strictly local calcific deposit
Calcification in the muscle, designated
as ((myositis ossificans)) contribute special
group.
In the localizedform of this condition,
the calcification is the result of the trauma;
ususally these deposits first become
recognizable on a radiograph as pale
shadows of calcium which easily escape
the notice of inexperienced observer.
The generalized form of myositis
ossificans may be demonstrated even in
the developmental age.
Large ossifications around joint may
occur in individuals taking large quantities

Volume 2, Number 1, 2008

of milk.1,2 Calcification may follow
hemorrhage in the soft tissues.2
Snake bite is believed to be associated
with local soft tissue necrosis; victims may
suffer extensive muscle damage.
Muscle necrosis is produced by the
snake venom causing vaculation, lysis, and
cell necrosis of the muscle affected.4-7
It has been found that the loss of the
muscle mass consequent to poor muscle
regeneration is a common sequel following
snake bite,6,8 it appears that muscle
necrosis after attempts of regenerations of
muscle fibers end with calcification of
both soft tissues and muscle affected.
CONCLUSION
Reviewing the literature extensively
showed that snake bite is not included as a
cause of such calcification and has not
been reported to the best of my knowledge
as a cause of soft tissues calcification as
local form of myositis ossificans and this
make reporting such appearance very
necessary and adding a cause to the list of
calcification to be considered always.
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ﺍﻟﺨﻼ ﺼﺔ
ﺘﻜﻠﺴﺎﺕ ﻋﻀﻠﻴﺔ ﻭ ﻨﺴﻴﺠﻴﺔ ﺒﺴﺒﺏ ﻟﺩﻍ ﺃﻓﻌﻰ ﺴﺎﻤﺔ
ﺇﻥ ﺍﻟﺘﻜﻠﺱ ﺍﻟﻌﻀﻠﻲ ﻭﺍﻟﻨﺴﻴﺠﻲ ﻓﻲ ﺍﻷﻁﺭﺍﻑ ﻗﺩ ﻴﺤﺼل ﻜﺈﺤﺩﻯ ﺍﻟﻤﻀﺎﻋﻔﺎﺕ ﻟﺴﻡ ﺍﻟﺜﻌﺒﺎﻥ ﻟﻤﺎ ﻴﺴﺒﺒﻪ ﻤـﻥ ﻤـﻭﺕ ﻭﺘﺤﻠـل
ﺍﻟﺨﻼﻴﺎ ﻭﺍﻟﻨﺴﻴﺞ ﺍﻟﻌﻀﻠﻲ ﻭﻗﺩ ﺘﻅﻬﺭ ﺃﻋﺭﺍﻀﻪ ﻭﻋﻼﻤﺎﺘﻪ ﺒﻌﺩ ﻤﺩﺓ ﻁﻭﻴﻠﺔ ﻤﻥ ﺤﺎﺩﺙ ﺍﻟﻠﺩﻍ .ﺘﺒﻴﻥ ﻫﺫﻩ ﺍﻟﺤﺎﻟﺔ ﺍﻟﻨﺎﺩﺭﺓ ﻟﻤﺭﻴﻀﺔ
ﻋﻤﺭﻫﺎ  73ﺴﻨﺔ ﺘﻌﺎﻨﻲ ﻤﻥ ﻭﺠﻭﺩ ﺘﻭﺭﻡ ﺒﺴﻴﻁ ﻭﺍﻵﻡ ﻓﻲ ﺴﺎﻗﻬﺎ ﺍﻷﻴﻤﻥ ﻟﻤﺩﺓ ﻁﻭﻴﻠﺔ ﻤﻊ ﻭﺠﻭﺩ ﺠﺭﺡ ﻓﻲ ﺍﻟﺠﻬـﺔ ﺍﻷﻤﺎﻤﻴـﺔ
ﻟﻠﺴﺎﻕ ﻭﺨﺭﻭﺝ ﻗﻁﻊ ﻜﻠﺴﻴﺔ ﺒﻴﻀﺎﺀ ﻤﻥ ﺍﻟﺠﺭﺡ ﻭﻋﻼﻤﺎﺕ ﻴﺸﺒﻪ ﺍﻟﺘﻬﺎﺏ ﺍﻟﻌﻅﻡ ﺍﻟﻤﺯﻤﻥ ﻨﺘﻴﺠﺔ ﻟﺘﻌﺭﻀﻬﺎ ﻟﻠﺩﻍ ﺃﻓﻌﻰ ﺴﺎﻤﺔ ﻗﺒل
ﻤﺎ ﻴﻘﺭﺏ ﻤﻥ  23ﺴﻨﺔ ﻓﻲ ﺇﺤﺩﻯ ﻗﺭﻯ ﻜﺭﺩﺴﺘﺎﻥ .ﺇﻥ ﻟﺩﻍ ﺍﻟﺤﻴﺔ ﺍﻟﺴﺎﻤﺔ ﺘﺴﺒﺏ ﻤﻀﺎﻋﻔﺎﺕ ﺠﺴﺩﻴﺔ ﻤﺘﻨﻭﻋﺔ ﻭﺍﻥ ﺇﺤﺩﻯ ﻫـﺫﻩ
ﺍﻟﻤﻀﺎﻋﻔﺎﺕ ﻫﻲ ﺤﺼﻭل ﺘﻜﻠﺴﺎﺕ ﻋﻀﻠﻴﺔ ﻭﻨﺴﻴﺠﻴﺔ ﺒﻌﺩ ﻤﺩﺓ ﻁﻭﻴﻠﺔ ﻤﻥ ﺍﻟﻠﺩﻍ ،ﻭﺃﻥ ﻫﺫﺍ ﺍﻟﻨﻭﻉ ﻤﻥ ﺍﻟﺘﻜﻠﺴﺎﺕ ﻴﺠﺏ ﻭﻀﻌﻬﺎ
ﻓﻲ ﻭﻀﻊ ﻋﻴﻥ ﺍﻻﻋﺘﺒﺎﺭ ﻋﻨﺩ ﺍﻟﺘﺸﺨﻴﺹ ﺍﻟﺘﻔﺭﻴﻘﻲ ﻟﺤﺎﻻﺕ ﺍﻟﺘﻜﻠﺴﺎﺕ ﺍﻟﻨﺴﻴﺠﻴﺔ ﺍﻟﺤﺎﺼﻠﺔ ﻷﺴـﺒﺎﺏ ﺃﺨـﺭﻯ ﻋﻨـﺩ ﺇﺠـﺭﺍﺀ
ﺍﻟﻔﺤﻭﺼﺎﺕ ﺍﻟﺸﻌﺎﻋﻴﺔ.
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