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EDITORIAL 
SPECIALIZATION IN FAMILY MEDICINE; A NECESSITY OR A 

FASHION 
 

SAMIM A. AL-DABBAGH, MBChB, DTM&H, D. Phil (Oxon.)* 
 
              DMJ 2007;1(1):1-3. 
 

 
or more than one hundred years ago, 
to be a family doctor was often a 

lonesome, competitive occupation; single 
handed practitioner, not especially well 
trained worked alone for long hours, doing 
almost every thing themselves with few 
instruments, and with little or no 
continuing education. They had meager 
encouragement apart from love of their 
work and gratitude of their patients.1,2

Over the years, patterns of diseases 
have changed. Medicine became more 
complicated and expensive, with more 
efficient diagnosis and treatment. The 
specialists have increased in number. In 
the last decades also primary care has 
developed around these services 
historically provided by the general 
practitioner. Since Alma-Ata declaration, 
primary health care has been considered to 
be the first level of contact of individuals 
with the national health system bringing 
health care as close as possible to where 
people live and work and constitutes the 
first element of continuing health care 
process.3

Family medicine has frequently been 
referred to as the key  element  of  primary  
 
 
 

care system. A number of medical 
academic bodies from Europe collaborated 
to produce a definition of the work of a 
general practitioner which was 
subsequently adopted in its entirety as a 
policy of the United Kingdom Royal 
College of General Practitioner, and often 
referred to as the "Leeuwenhorst 
definition".4 The European model of 
primary medical care has tended to 
emphasize the importance of first contact 
(primary care) and of generalism (general 
practice). American and Canadian 
practice, on the other hand, emphasizes the 
family context of care. The term 
"generalist" is not accepted as it apparently 
has a pejorative connotation. Hence the 
terms " family practice" or family health 
care" are commonly used to distinguish 
primary generalist services from those of 
specialists.5 Both schools, however, have 
emphasized the importance of 
specialization in general practice or family 
medicine. 

Family medicine continues to struggle 
for a legitimate place in academic 
medicine. It has been in conflict about 
whether it is a specialty or a generalist 
discipline. Throughout the history, the 
ideological distinction between generalist 
and specialist has created a great divide. 
This polarity has been played out in the 

F 
*Professor of Epidemiology, Head, 
Department of Family and Community 
Medicine, Dohuk College of Medicine 
E-mail: samimaldabbagh@yahoo.com  
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distinction between family doctor, the new 
breed of specialist, and general 
practitioner, the old guard. The specialty 
has struggled from its inception to posses 
something of high status that is uniquely 
its own, not borrowed, not grafted.6,7  
Whatever the name of this specialization 
is, it is still unfortunately misunderstood 
by many individuals within and outside the 
medical practice.7 Family medicine is not a 
summation of the whole range of 
specialties. It has, however, special factors 
and attributes of its own and complements 
specialist practice. Accordingly the role of 
a specialist in family medicine is not 
limited to treating simple cases and 
referring others to hospitals. Scientific 
studies show that family physicians could 
competently and efficiently deal with more 
than 85% of the health problems of 
families.8 It should not be looked at as a 
specialization suitable only for developing 
countries. The practice of family medicine 
is indeed more applied in developed than 
developing countries. The specialist in 
family medicine is the one responsible to 
provide continuing and comprehensive 
health care for the individuals and 
families. It is the specialty with breadth, 
which integrates the biological, clinical 
and behavioral sciences. The scope of the 
practice should encompass all ages, sexes 
and types of illness. 

Looking at this concept in a deeper 
view, a specialist in family medicine is 
considered as the one who is specialized in 
providing preventive, curative and 
rehabilitation care for all family members, 
males and females, young and old. He will 
make an initial decision about every case 

and undertake continuing management for 
his patients with acute, chronic, recurrent 
or terminal illnesses. The family physician 
looks at the patient from a wider scale. He 
does not segregate between a somatic or a 
psychiatric illness and he should pay 
attention to the social aspects of the 
illness. He also has continuous and deep 
relations with family members during 
health and disease. Moreover, prolonged 
contact means that he can use this to 
gather information and build up a 
relationship of trust which he can use 
professionally. He also will practice in 
cooperation with other colleagues, medical 
and non-medical. This means that he will 
treat the family members when they are 
suffering from illness and he will refer 
those needing further management. He 
will also be responsible for arranging the 
referral with a feedback. A family 
physician might also be carrying or 
arranging for home care for his patients. 
The procedure of referral, by it, should be 
well organized and there ought to be a 
feedback from the point of destination. 
This will not only help the family 
physician to get the needed information 
about his patient, but it also helps his 
patients to get the benefit of that 
consultation.8 

Looking forward to this millennium as 
a time of both challenge and opportunity; 
confidently expects that new medical roles 
requiring new competencies will continue 
to emerge. This depends heavily on 
interpersonal communication and 
leadership skills.9 All countries, all over 
the world, are paying more attention 
towards activating all aspects towards 
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improving health and health standards of 
their community members. Several 
obstacles are facing their goal. Among 
them is that the health service system is 
emphasizing curative services, meeting 
demands rather than actual needs, lack 
health team approach, with inadequate 
community participation and insufficient 
integration between health and socio-
economic development. Family physicians 
might be able to breech most of these 
obstacles. The general practice 
characteristics are accessibility, 
availability, comprehensiveness, and 
continuing responsibility and long term 
doctor-patient relationship.5 Moreover the 
traditional view of the general practice has 
changed and the adequacy of symptomatic 
management approach is being questioned. 
The specialization in family medicine, 
therefore, has a vital role as a link between 
self-care and professional medical care 
profoundly influencing the overall level of 
care and the use of resources for providing 
a complete primary health care which is 
the milestone of any health care system. 
Recently in Iraq, there has been an 
increasing emphasis on this specialization. 
It is hoped that doctors specialized in 
family medicine will be present in all 
primary health care centers in the near 
future. 
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ABSTRACT 
 
Background Still birth and perinatal mortality has always been a major problematic issue in 
clinical practice. They a devastating experience for the parents specially the mother. Few 
local studies have addressed these problems. 
Objectives Estimation of the perinatal mortality rate and studying the major local etiological 
and predisposing factors in order to highlight the preventive strategies and form a base for 
future plans. 
Design and setting A descriptive study was carried out for all perinatal deaths from 1st 
January to 31st December 2004 at Azadi teaching hospital in Dohuk city, Kurdistan region, 
Iraq. 
Results During the study period, the number of total births recorded was 10879. There were 
427 perinatal deaths giving a perinatal mortality rate of 39.2 per 1000 births. The ratio of 
fresh stillbirths to macerated cases was 2/1(126 and 60) respectively. The direct leading 
causes behind fresh stillbirths were placental abruption (25.4%), pre-eclampsia (16.7%), and 
congenital anomalies (14.3%). The main causes of maceration were pre-eclampsia (33.3%), 
diabetes mellitus (21.6%) and congenital anomalies (20%). Prematurity (46.9%), birth 
asphyxia (19.9%) and congenital anomalies (12.4%) were strongly associated with early 
neonatal deaths (241 cases). A significantly higher risk of perinatal death was observed 
among women under 20 or over 40 years of age, grand-multiparty, low socioeconomic status, 
and poor antenatal care attendance. 
Conclusions The profile of perinatal deaths among the studied group suggests the need for 
improvement in obstetric care, early referral, and availability of advanced neonatal care 
services including neonatal screening protocols. 
              DMJ 2007; 1(1):4-14. 
Key words: Perinatal mortality, Incidence, Types, Predisposing factors  
 

 
erinatal mortality is an important 
indicator   of   obstetric   care,   health  

 
 
 
 
 
 
 
 
 
 

status and socioeconomic development.1,2 
It is also used as an indicator of 
reproductive health world wide.3 Perinatal 
mortality has been more difficult to 
prevent than infant mortality and has only 
recently received global attention. Being 
closely linked to maternal outcomes, 
perinatal mortality can be used as a proxy 
indicator for maternal health care.4 The 
perinatal mortality rate varies with the 
quality and degree of utilization of 
antenatal care and perinatal services.5

P 

4
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 The World Health Organization had 
estimated that perinatal conditions took 
more than 2.4 million lives in the year 
2000, representing 4.4% of all deaths in 
the world.6 In Africa, perinatal mortality 
rate is estimated at 75 per 1000 births and 
ranged from 36 - 74 per 1000 births in 
Asia.1 In England and Wales, stillbirths 
were registered for the first time in 1928. 
In 1949, they were combined with early 
neonatal deaths to form the perinatal 
mortality rate, which was then found to be 
38.1 per 1000 total births.7 This 
combination of stillbirths and early 
neonatal deaths was later adopted 
internationally in an effort to permit valid 
international, regional and temporal 
comparisons.8

 Earlier studies carried out in both 
developed and developing countries had 
revealed a large number of risk factors 
with respect to perinatal mortality. Some 
of these risk factors are related to the 
mother, others to the child. Perinatal 
deaths are largely the result of poor 
maternal health, adverse social conditions, 
and inadequate care during pregnancy, 
delivery, and the immediate postpartum 
period.9 Studies of individual cases of 
death in various European countries during 
1993-1998 have shown that perinatal 
deaths are related to suboptimal care 
before, during and after childbirth. 
Richardus et al found that four out of ten 
deaths are attributed to inadequate care.10

 Stillbirths and early neonatal deaths 
differ substantially with respect to their 
principle causes, although conditions such 
as birth asphyxia and abruptio placenta 
play a major role for both stillbirths and 

early neonatal deaths.8 The etiological 
determinants differ widely according to 
whether stillbirth occurs before or during 
labor. Ante-partum stillbirths are often 
combined with severe maternal, placental 
or fetal abnormalities, including pre-
eclampsia, diabetes mellitus and 
congenital anomalies, while intrapartum 
fetal death is usually the result of fetal 
distress and /or obstructed labor.11

 In our region, the estimation of data 
on the frequency, distribution and 
predisposing factors of adverse birth 
outcome is an essential step for future 
planning to promote maternal and child 
health care services. 
 
PATIENTS AND METHODS 
  
This retrospective study was carried out in 
Azadi teaching hospital in Dohuk city, one 
of the main cities in the Kurdistan 
Regional Government of Iraq. The hospital 
contains the main maternity and obstetric 
unit which receives most of the referral 
cases from the rural areas. 
 The study period was from 1st 
January to 31st December 2004. 
Information regarding all perinatal deaths 
was retrieved from the maternity and 
neonatal registry records. Collected data 
had included cases with late fetal death (at 
or after 28th week of gestation) and early 
neonatal deaths (up to the seventh day of 
life). Cases with death in utero diagnosed 
before the onset of labour was regarded as 
macerated stillbirth, where as death of 
fetus which took place during labor or at 
time of delivery been included as fresh 
stillbirth.   
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 The rate of stillbirth is presented as a 
proportion of all births and early neonatal 
death rate presented as a proportion of live 
births.  
 Demographic and clinical data 
pertaining to the perinatal deaths were 
analyzed including age, parity, and 
socioeconomic status (family income). 
Details about antenatal attendance were 
recorded. Information regarding 
complications of pregnancy and labor such 
as ante-partum hemorrhage, pre-eclampsia, 
diabetes mellitus, prolonged labor and 
other illnesses were recorded. Pregnancy 
outcome including birth weight, obvious 
congenital anomalies and the cause of 
death were also recorded.  

Associations between variable were 
assessed using the Chi-square test with a 
critical P value of <0.05. 
 
RESULTS 
 
During the period of the study, the total 
births recorded were 10879. The perinatal 
deaths were (427) giving a perinatal 
mortality of (39.2 /1000 births). There 
were 241 early neonatal deaths giving a 
rate of (22.5/1000 live birth) which was 
higher than still birth rate 186 (17.1/1000 
birth). Out of 186 stillbirths, fresh stillbirth 
were the highest 126 (67.7%) nearly twice 
the proportion of macerated stillbirth 60 
(32.3%).   
 Placental Abruption was the major 
cause behind fresh stillbirths (25.4%) 
followed by pre-eclampsia (16.7%), 
congenital anomalies (14.3%), prolonged 

labor (11.9%) and breech presentation 
(10.3%). As for macerated stillbirths, the 
three main predisposing factors were pre-
eclampsia, (33.3%), diabetes mellitus 
(21.7%) and congenital anomalies (20%) 
(Table 1).  The causes of early neonatal 
deaths were identified and recorded in 
table 2. Prematurity was the highest 
(46.9%), followed by birth asphyxia 
(19.9%) and congenital anomalies (12.4%) 
were, infections (7.5%), diabetes mellitus 
(7%) and hemolytic diseases (6.3%).     
 Women whose age was lower than 20 
or higher than 40 years had a higher 
prevalence of perinatal death compared to 
the other age groups (P< 0.0001). The 
lowest perinatal mortality rate were found 
in the "20-29" years age group (26.2 /1000 
birth), followed by the "30-39" 
(43.09/1000 birth) (Table 3).    
 The safest outcome was found among 
mothers with Para 1-4 (31.7%) whereas 
the highest perinatal mortality was 
encountered in primiparas (43.8 per 1000 
births) and grand multiparas (51.1 per 
1000 births) (P< 0.001) (Table 4). 
A highly significant associations was 
found between low birth weight (less than 
2500 gram) and perinatal death (245/1000 
birth) (P<0.001) (Table 5). Women with 
poor antenatal care had a higher 
prevalence of perinatal deaths forming 
more than half of the cases (55.3 %) 
(Table 6). The majority of mothers with 
perinatal deaths were of lower 
socioeconomic status (77.8%), and lower 
proportions were of middle (16.6%) or 
high (5.6%) social standards. 
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Table 1. Etiological factors behind stillbirths 

Causes  Fresh Stillbirths 
No. (%) 

Macerated Stillbirths 
No. (%) 

Placental Abruption  32 (25.4) 0 
Pre-eclampsia 21 (16.7) 20 (33.3) 
Congenital anomaly 18 (14.3) 12 (20) 
Prolonged labor 15 (11.9) 0 
Breech presentation 13 (10.3) 0 
Cord accident  8 (6.3) 0 
Unknown cause  8 (6.3) 9 (15) 
Diabetes Mellitus  7 (5.6) 13 (21.7) 
Second twin  4 (3.2) 0 
Rhesus isoimmunization  0 6 (10) 

Total  126 (100.0) 60 (100.0) 

 
 

Table 2. Etiological factors of early neonatal 
death 

Causes No. (%) 

Prematurity  113 (46.9) 
Birth asphyxia 48 (19.9) 
Congenital Anomaly 30 (12.4)  
Infection 18 (7.5) 
Diabetes Mellitus 17 (7.0)  
Hemolytic diseases  15 (6.3) 

Total 241 (100.0) 

 
 

Table 3. Distribution of perinatal death by different maternal-
age  groups 

Perinatal deaths 
Age (years) 

No. Total birth Rate/ 1000 births 

<20 35 497 70.42 
20-29 148 5632 26.27 
30-39 191 4424 43.19 
≥ 40 53 326 162.57 

Total 427 10879  
    (P< 0.0001)
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Table 4. Distribution of perinatal deaths according to the parity 

Perinatal deaths 
Parity 

No. Total birth Rate/ 1000 births 

Primi 81 1849 43.8 
P1-4 190 5983 31.7 
Grand multipara 156 3047 51.1 

Total 427 10879  
    (P< 0.0001)
 
 

Table 5. Distribution of perinatal death according to the birth 
weight 

Perinatal deaths 
Birth weight (grams) 

No. Total birth Rate/ 1000 births 

1000-1499 108 604 178 .8 
1500-2499 124 1869 66 .3 
2500-2999 70 3650 19.1 
3000-3999 107 3906 27.3 
≥ 4000 18 850 21.1 

Total 427 10879  
    (P< 0.0001)
 
 

Table 6. Distribution of perinatal death according to 
frequency of antenatal visits 

No. of antenatal visits Perinatal deaths 
No. (%) 

0-2 (poor) 236 (55.3) 
3-5 (acceptable) 138 (32.3) 
5 ( good) 53 (12.4) 

Total 427 (100.0) 

 
 
DISCUSSION 
 
Perinatal mortality remains a challenge in 
the care of pregnant women worldwide, 
particularly in developing countries.12,13 
The perinatal mortality rate in the present 
study was 39.2/1000 births, which 

compares to rates of most developing 
countries.9 The highest mortality rates 
were registered in developing countries.14 
A similar study was conducted by 
Chalumeau in West Africa and found the 
perinatal mortality rate to be 41.8/1000.15 
Lower rates were reported by Manandhar 
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and Hinderaker (Nepal  and Tanzania) 
30.7/1000 and 27/ 1000 respectively.16,17 

On the other hand, higher incidences were 
noted by S.M. Banajeh and Kuti et al. 
Their PMR were 87.4/1000 and 77/1000   
respectively18,19 in both Yemen and 
Nigeria. In developed countries, the rate of 
(10/1000 births)20 reflects the wide gap 
between the two worlds. In the United 
Kingdom the overall late fetal death rate 
was 4.7 per 1000 births. This low rate is 
mostly related to the substantial 
improvement in the antenatal care and 
modes of deliveries. The largest reduction 
occurred in intra-partum related deaths, 
and deaths due to congenital anomalies, 
antepartum hemorrhage and 
preeclampsia.21  
 Although many studies suggested that 
stillbirths form the major proportion of 
perinatal deaths,16,22,23 our results suggest 
that early neonatal deaths are higher than 
stillbirths. The main reasons behind this 
finding are attributed to the high incidence 
of prematurity and birth asphyxia which 
provide lower chances of survival after 
delivery.  
 Fresh stillbirths were found to be two 
fold higher than macerated stillbirths. A 
similar result was found by Manandhar 
who reported a very high rate of fresh 
stillbirths.16 Macerated stillbirths are often 
associated with insults that occur in utero 
during the antenatal period, while fresh 
stillbirths and early neonatal deaths may 
suggest problems with the care available 
during labour.24, 25 

 As for the causes of stillbirths, 
different etiological factors were 
identified. Antepartum hemorrahage, pre-

eclampsia, congenital anomalies, 
prolonged labour and diabetes mellitus 
were the major predisposing factors. Many 
studies conducted in developing countries 
show the same results.17,26-28 A study 
conducted in Kenya by Weiner found that 
labour complications played a major role 
behind the increase in perinatal mortality. 
Complications like hemorrhage, 
eclampsia, prematurity and prolonged 
labour increased perinatal deaths by 8-62 
folds.29

 Prematurity, birth asphyxia and 
congenital anomalies were the major 
contributing factors behind perinatal 
mortality. Prematurity had been identified 
as a major cause for early neonatal deaths 
in many countries.16-18 Lucy in India had 
reported that prematurity accounted for 
42.5% and asphyxia for 26.2% as a cause 
of their neonatal deaths.26 A study 
performed in Bangladesh by Elahi 
revealed a neonatal mortality rate of 
53.5/1000 live births. The causes of deaths 
were prematurity / low birth weight (30%) 
and birth asphyxia (16%).30

 A community based study conducted 
by Nguyen showed that prematurity, 
congenital anomalies and birth asphyxia 
were the leading causes behind early 
neonatal deaths.31  
 A high perinatal mortality rate was 
recognized among mothers aged under 20 
or over 40 years. This finding goes with 
the classical U- shaped association with 
maternal age.23, 32

 First pregnancies and high parity had 
been associated with poor perinatal 
outcome. A safer pregnancy and a better 
perinatal survival rate have been 

9 



 
PERINATAL MORTALITY IN AZADI TEACHING HOSPITAL, DOHUK CITY, IRAQ 

recognized in mothers with parity of 1 to 
4. These results were comparable to 
studies conducted by Hinderaker and 
Lucy.17, 26

 In the current study, poor antenatal 
care and low socioeconomic status were 
contributing factors for the high perinatal 
mortality. A significant reduction can be 
achieved by improving antenatal services 
and enhancing social development.21  
 
CONCLUSIONS 
  
The high perinatal mortality rate seen in 
the present study was mainly related to 
pregnancy and birth complications with 
contributing factors such as high parity 
and poor antenatal attendance. The 
findings indicate that early prenatal care 
can assist in rapid identification and 
management of risk factors for perinatal 
deaths.  
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 
 

א/ 
 

:אאא
א.. 

:אא PMR،،
אא. 

:אאאא
2004،א–א.

  א–            א     א
. 

:10879אא.א427
.אא39.21000א.אאא

אא12660.אאא
25.4٪)א(16.7٪،14.3٪א،11.9٪

א10.3.٪ 
 אא33.3٪،21.6٪،

20.٪אאא. 
   אא   א     20  40 א 

א،אא،. 
:א،א،א،. 
: א א       

  ،  ،  א            א
אא.אא

א. 
 אאא.

א. 
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PERINATAL MORTALITY IN AZADI TEACHING HOSPITAL, DOHUK CITY, IRAQ 

  الخلاصة
  

  دهوك مدينةِ/ التعليمي أزادي مستشفى في ةالولادي الوفيات
  

أوأثناء الولادة تجربة مريرة للأم وقلق في الممارسة السريرية، وهناك شحة في  يشكل الموت داخل الرحم :الخلفية

  .الدراسات على النطاق المحلي لتقييم هذه المشكلة

 أُجريت هذه الدراسة لتقدير معدل الوفيات الولادي، أسبابه والعوامل المهيئة له، ولأقتراح الاستتراجييات :الأهداف

  .خفيضهالوقائية الممكنة والمفيدة لت

 نفذت هذه الدراسة بمراجعة كافة سجلات الوفيات الولادية والتي حدثت في مستشفى ازادي في مدينة دهوك :المنهجية

 وقد جمعت وحللت كافة البيانات .2004 في أقليم كوردستان العراق خلال الفترة من كانون الثاني الى كانون الاول

  . الولاديةالديموغرافية والسريرية التي تخص الوفيات 

كان معدل الوفيات الولادية .  حالة وفاة ولادية427 حالة ولادة، منها 10879 خلال فترة الدراسة تم تسجيل :النتائج

 حالة وعدد حالات 241) الرضع دون الأسبوع من العمر(شكلت وفيات المبكرة للولدان .  حالة ولادة1000  لكل39.2

الأسباب الرئيسية .  على التوالي)60، 126(فا لحالات الولادة الميتة المتفسخة الولادة الميتة حديثا كان تقريبا مضاع

، التشوهات %)16.7(، تسمم الحمل %25.4) أنفصال(المؤدية وراء الولادة الميتة حديثا كانت بسبب فضاضة المشيمة 

ذلك أن الأسباب الرئيسية أظهرت الدراسة ك%. 10.3 والولادة باعتلان المقعد% 11.9، عسر الولادة %14.3الخلقية 

كذلك . %)20(والتشوهات الخلقية %)21.6( وداء السكري %)33.3(لتفسخ الجنين داخل الرحم كانت تسمم الحمل 

 شكلت أهم الأسباب لوفيات الولدان %)46.9( والاختناق اثناء الولادة %)19.9( بينت الدراسة أن ولادة الطفل الخديج

، كثرة ) سنة40 سنة أوأآثر من 20اقل من ( وأخيرا أظهرت أن عمر الأم ).241 (المبكرة دون الأسبوع من العمر

الحمل والولادة، ضعف المستوى المعيشي الأجتماعي، وانخفاض نسبة العناية أثناء الحمل تشكل أهم عوامل الخطورة 

   للوفيات الولادية

معدل الوفيات الولادي مما يستدعي الحاجة الى  شكلت مشاكل الحمل والولادة أهم الأسباب وراء أرتفاع :الأستنتاجات

تشير نتائجنا الى أن العناية الأولية . العناية أثناء الولادة، الإحالة المبكرة وتواجد خدمات العناية بالخديج المتطورة

 .المبكرة يمكن أن تساعد على التشخيص المبكر والمعالجة لعوامل الخطورة المؤدية للوفيات الولادية
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ABSTRACT 
 
Background Motor vehicle injuries have been an important cause of morbidity and mortality 
in developed countries. In developing countries, however, the impact of such injuries is 
rapidly increasing due to the increased passenger car ownership and low compliance to safety 
measures. In Iraq, as well as in other neighbouring countries, high rates of serious Road 
Traffic Accidents (RTAs) have been reported. 
Aims The aim of the present study is to study the pattern of RTAs crashes, injuries and 
fatalities in Dohuk city, Kurdistan region in Iraq and to investigate any possible increase after 
2003. 
Methods The study was conducted in Dohuk for a 2 year period 2003-2004. The data was 
collected from two main sources. The first was the emergency hospital in Dohuk. Information 
regarding age, gender, type and site of injury and clinical outcome were obtained from the 
statistical office of the hospital. The other source of data collection was the Directorate of 
Dohuk Traffic Police. 
Results The study revealed increases in RTAs casualties and fatalities (14.3% and 66.3% 
respectively) during the year 2004 in comparison with 2003. Fractures in different parts of 
the body constituted the majority of injuries. The most common types were skull fractures 
(31.9%) followed by lower limb fractures (23.3%). The study documented a total increase in 
the number of registered cars during 2003 – 2004 (132.2%) with a difference of (32.9%) for 
the year 2004 over that of 2003.  
Conclusion There have been increases in both casualties and fatalities due to RTAs in 
parallel with an increase in the number of imported second hand cars. Fractures of different 
parts of the body constituted the majority of injuries with evident male preponderance all 
through. 
              DMJ 2007;1(1):15-22. 
Key words: Road traffic, Accidents, Iraq 
 

otor vehicle injuries have been an 
important cause  of  morbidity  and 

mortality in developed countries.1,2 
Despite that, there has been a significant 
reduction in traffic related fatalities in 
these  countries  in  the last 30 years.  Most  
 
 
 
 

analyses have attributed these to changes 
in vehicle designs, better road designs and 
strict compliance with safety measures 
regulations particularly seat belt use.2

 In developing countries, however, the 
impact of such injuries is rapidly 
increasing due to the increased passenger 
car ownership and low compliance to 
safety measures. Globally in 2002 there 
were 1.2 million deaths resulted from road 
traffic accidents (RTAs) and about 10 

M 
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times that where injuries had occurred in 
less developed countries.3-5

 In Iraq, as well as in other 
neighbouring countries, high rates of 
serious RTAs have been reported. In the 
United Arab Emirates as well as in other 
Gulf countries a steady increase of RTAs 
has been reported.6-9 In Iraq also there has 
been a tremendous increase of imported 
cars after the war and the toppling of the 
regime in April 2003. This was mainly due 
to the lifting of regulations on importing 
used cars which were imported with 
almost no taxation or any other safety 
regulations. Accordingly it was a concern 
for doctors and traffic police for an 
expected increase in RTAs. 
 The aim of the present study is to 
study the pattern of RTAs, injuries and 
fatalities in Dohuk city, Kurdistan region 
in Iraq and to investigate any possible 
increase after 2003. 
 
MATERIAL AND METHODS 
 
The study was a survey conducted in 
Dohuk for a 2 year period 2003-2004. 
Dohuk is the third largest city in Kurdistan 
region in Iraq and the centre of Dohuk 
governorate, with about one million 
inhabitants. The data were collected from 
two main sources. The first was the 
emergency hospital in Dohuk. This 
hospital is the only one specialized in 
dealing with emergencies, including 
RTAs, in Dohuk governorate with 120 
beds. Usually all victims of motor vehicle 
injuries should be admitted to this hospital; 
where a police report is indicated for each 
patient. A data sheet was specially 

prepared for this study that included all the 
variables needed to achieve the objectives 
of the study. The variables are: age and 
gender of the patient, type and site of the 
injury and the clinical outcome. This 
information was obtained from the 
statistical office in the emergency hospital. 
The other source of data was the 
Directorate of Dohuk Traffic Police 
(DDTP), where information regarding the 
number of cars and types of RTAs was 
obtained. 
 
RESULTS  
 
Figures 1 and 2 show the distribution of 
RTAs casualties and deaths by gender for 
the two years period 2003-2004. There has 
been an increase in total casualties in 
Dohuk with an increase in mortality in 
2004 in comparison with that of 2003. 
 Table 1 reveals the types of RTAs 
casualties. The majority of the victims 
have been brought with fractures at 
different sites. Fractures of the skull 
followed by those of the lower limbs were 
the commonest types and constituted about 
three quarter of all fractures. The trend in 
the types of fractures has remained almost 
the same during both 2003 and 2004. 
 Table  2   shows  a  (132.2%)  increase  
in the number of different types of cars 
registered in Dohuk in 2004 in comparison 
with that of 2003, with Lorries making the 
highest increase followed by private cars. 
Also there has been (32.9%) increase in 
the total number of vehicles in Dohuk 
between 2003 and 2004.  
 The data from DDTP also revealed 
that high speed, bad quality roads and 
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weather constituted 80.8%, 11.8% and 
7.4% respectively of all causes of RTAs in 
2003 in comparison with approximate 

rates of 76.1%, 16.3% and 6.8% for the 
year 2004. 
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    Figure 1. Distribution of RTAs casualties by gender in Dohuk 
    2003-2004 
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    Figure 1. Distribution of RTAs deaths by  gender in Dohuk  
    2003-2004 
 

Table 1. Types of casualties among patients admitted to emergency hospital 
in Dohuk 2003-2004 

2003 2004 Total 
Type of casualty 

No. (%) No. (%) No. (%) 

Skull fracture * 130 (32.1) 147 (31.7) 277 (31.9)  
Lower limb fractures 92 (22.7) 110 (23.8) 202 (23.3) 
Upper limb fractures 48 (11.9) 55 (11.9) 103 (11.9) 
Spine fracture 29 (7.2) 20 (4.3) 49 (5.6) 
Combined soft tissue injury 29 (7.2) 32 (6.9)  61 (7.0) 
Chest injury 21 (5.2) 24 (5.2) 45 (5.2) 
Multiple fracture 14 (3.5) 19 (4.1)  33 (3.8) 
Abdominal injury 13 (3.2) 16 (3.5) 29 (3.3)  
Pelvic injury 12 (3.0) 18 (3.9)  30 (3.5) 
Others 17 (4.2)  22 (4.8) 39 (4.5) 

Total 405 (100.0) 463 (100.0) 868 (100.0) 
   * With or without head injury 
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Table 2. Number and types of  new cars registered in Dohuk between 2003 
and 2004 

2003 2004 
Type of vehicle 

No. (%) No. (%) 
% increase 

Private cars 5236 (82.1) 11597 (78.3) 121.5 
Taxi cars 437 (6.9) 752 (5.1) 72.1 
Lorries 686 (10.8) 2426 (16.4) 254 
Others 17 (0.3) 31 (0.2) 82.4 

Total  6376 (100.0) 14806 (100.0) 132.2 

 
 
DISCUSSION 
 
The study revealed an evident increase in 
cars and in RTAs in Dohuk in 2004 in 
comparison with 2003. Increases occurred 
both in the total casualties and deaths from 
RTAs. It is anticipated that the unrestricted 
importation of second hand used cars after 
the War may have been the main reason of 
this increase. The data could have been 
more decisive if the comparison was made 
with data before 2003. That is because 
importation of used cars has started at June 
2003. Accordingly one would anticipate 
that the increase in RTAs have actually 
started in 2003, thus making such 
differences even more significant. The 
DDTP has ranked high speed as the main 
cause of these accidents. This is in 
agreement with the expectation that these 
cars could achieve higher speed than 
already existing cars. Also there has been 
no subsequent improvement in the quality 
of roads and/or traffic legislations. Several 
studies all over the world have linked 
RTAs with high speeds and ignoring 
traffic legislations.10,11

 The study revealed that the casualties  

and deaths were clearly higher in males 
than females. This is due to the low 
prevalence of female drivers. Also 
accidents are more frequent among youth 
males driving together and specially while 
being under the effect of alcohol. Similar 
findings have been observed in Turkey and 
in other countries.12 Also in Sulaimani 
governorate in Kurdistan region a study 
conducted on road traffic accidents and the 
male to female ratio among victims was 
4:1.9

 The study shows that most of the 
injuries were of severe types; where skull 
and lower limbs fractures constituted about 
two thirds of all casualties. Similar 
findings were also found in Sulaimani 
governorate.9 Lower limb injuries have 
also been the main cause of casualties in 
other studies.12 The high severity of cases 
admitted might indicate that only the most 
severe casualties are admitted to the 
hospital while mild cases might have 
escaped registration. This will results in 
under registration of RTAs. Similar results 
have also been observed in similar studies 
conducted in other countries.4,13 
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CONCLUSIONS 
 
1. RTAs casualties and fatalities show 

increases during 2004 compared to 
that of 2003. The number of registered 
imported cars increased in parallel by 
(132.2%) during the same period. 

2. The most common types of casualties 
were skull fractures followed by lower 
limb fractures. Male preponderance 
was evident all through. 

3. The commonest registered cause of 
RTAs was high speed followed by bad 
quality of roads and weather. 

 
RECOMMENDATIONS 
 
1. Provision of training programs for 

doctors and paramedics on sorting out 
and dealing with RTAs casualties. 

2. Strict checking of imported cars 
before permission for use. 

3. Improving road quality in parallel 
with the increasing number of 
imported cars. 

4. Strict implication of traffic 
legislations and compliance with 
safety measures regulations. 

5. Implementing proper educational 
programs making use of the different 
available mass media. 

6. The conduct of more extensive studies 
for delineation of proper preventive 
measures capable of decreasing RTAs 
casualties and deaths. 

7. Increasing the number of peripheral 
emergency treatment centers.  
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 
 

א،א 
 

 :        א   . א 
אא

.אאא. 
:א

א2003. 
 :     2003−2004     א א ,  

. 
:אא2004א2003)14.3٪

66.3٪.(א)31.9(٪
א)23.3 .(٪א20032004

א)132.2(٪א)32.9(٪20042003. 

:א20032004
א.אא. 
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  لخلاصةا
  

  الاصابات و الوفيات من حوادث الطرق في دهوك ، العراق
  

أما في الدول النامية فأن . تعد حوادث الطرق من الأسباب المهمة للأصابات والوفيات في الدول المتقدمة :أساس البحث

بارشادات السلامة تأثير هذه الحوادث في تزايد متسارع نظراص لزيادة عدد مالكي السيارات الشخصية وقلة الالتزام 

  .في العراق كما في الدول المجاورة سجلت معدلات عالية لحوادث الطرق. والأمان

أقليم كوردستان العراق , يهدف البحث الى دراسة نمط اصابات ووفيات حوادث الطرق في مدينة دهوك :الأهداف

  .2003والتحري عن أي زيادة محتملة بعد عام 

 و قد تم جمع المعلومات من مصدرين 2004 و 2003اجريت الدراسة في مدينة دهوك وشملت السنتين  :طرق البحث

نوع , أساسيين الأول هو قسم الاحصاء في مستشفى الطوارىء في دهوك وهذه المعلومات شملت عمر وجنس المصاب

مصدر الثاني للمعلومات هو مديرية ال. وموضع الاصابات في الجسم والنتائج السريرية التي آلت اليها تلك الاصابات

   .مرور محافظة دهوك

و % 14.3 (2003 بالمقارنة مع العام 2004بينت الدراسة وجود زيادة في نسب الاصابات والوفيات في العام  :النتائج

ا شكلت كسور الظام في مناطق الجسم المختلفة غالبية الاصابات وكانت كسور الجمجمة اكثره). على التوالي% 66.3

كما بينت الدراسة وجود زيادة كلية في عدد السيارات %). 23.3(تليها كسور الأطراف السفلى %) 31.9(شيوعاً 

  .2003 عن العام 2004للعام %) 32.9(وبفارق %) 132.2( بنسبة 2004 و 2003المسجلة للعامين 

 بموازاة زيادة حصلت في 2004 و 2003هناك زيادة في اصابات ووفيات حوادث الطرق للسنتين  :الإستنتاجات

  .كانت اصابات الذكور أكثر من الاناث وشكلت كسور العظام غالبية الاصابات. استيراد السيارات المستعملة
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ABSTRACT 
 
Background Brucellosis is endemic in Iraq; particularly in Northern parts. Several problems 
are encountered in diagnosing the disease depending on serological tests; especially among 
cases suspected to have reactivation of the disease. 
Aim to evaluate the value of 2-Mercaptoethanol (2ME) test in diagnosing recurrent active 
brucellosis. 
Patients and Methods The study population consisted of 466 patients who had been treated 
and cured from a previous attack of brucellosis (diagnosed clinically or serologically), who 
returned suffering from symptoms suggesting a new attack of brucellosis with positive slide 
agglutination (SAT) test and on whom a 2ME test was conducted. Patients were collected 
from Al-Salam teaching hospital in Mosul during 2 years period (1999-2000). 
Results The 2ME test was positive in 184/408 (45%). The probability of having a positive 
2ME test increased if the SAT was positive at high titers. The study also revealed high IgG 
antibody titers, mainly ranged between 1:160 and 1:640, with doubled positive rate among 
females in comparison to males. 
Conclusions The study revealed that 2ME test is useful in diagnosing about 45% of 
suspected cases with activation of previously treated and cured brucellosis. A direct SAT 
should first be conducted for suspected cases and the probability of having a positive 2ME 
test has increased if the primary SAT was positive at higher titers. 
              DMJ 2007;1(1): 23-31. 
Key words: Brucellosis, 2ME test, SAT, Diagnosis 
 

 
rucellosis is endemic in Iraq, 
particularly in Northern parts where 

the main mode of transmission is via crude 
unpasteurized cheese. An annual epidemic 
is usually occurring in spring which is the 
season of crude cheese made from sheep 
or goat milk.1,2

Clinical diagnosis of brucellosis 
should always be supported by laboratory 
tests. The definite diagnosis is by isolation  
 
 
 
 

of brucella species from the patient.3 This, 
however, has several drawbacks. The slow 
growth of brucella in primary culture may 
delay    diagnosis.   In    addition    brucella 
culture usually needs an incubation time 
between 3-6 weeks.4 Moreover, the 
sensitivity is often low ranging from 40 to 
90% depending on the stage of the disease, 
species, and culture technique.5 This 
makes culture impractical for clinicians 
who need quick results to start treatment. 
Accordingly serological tests, like Rose 
Bengal screening test and standard tube 
agglutination test, are commonly 
requested.6 However, these tests are unable 

B 
 
* Assistant Lecturer, Department of 
Microbiology, Dohuk College of Medicine, 
University of Dohuk, Dohuk, Iraq 
E-mail: alshefaalabs2000@yahoo.com 
23 



 
THE VALUE OF 2-MERCAPTOETHANOL TEST IN DIAGNOSING RECURRENT……… 

to differentiate between previous 
exposures or recent active infections, as 
they are designed to test the presence of 
total IgM and IgG antibodies.7 Moreover, 
brucella species are intracellular 
microorganism which can go into a 
dormant stage with remission and 
exacerbation leading to chronic pattern of 
infection. Serological tests are also unable 
to differentiate between recurrent 
activation (i.e. acute on chronic cases) and 
the smegma of previous exposures.7,8 This 
problem will be more obvious by the 
sustained high levels of antibody titers, 
particularly of IgM type.8,9 The latter is 
more marked in Iraqi community due to 
the high prevalence of antibody titers from 
previous exposures; which was found to be 
above 13% among villagers in Northern 
Iraq in comparison to 1.8% in India and 
4.5% in Saudi Arabia.8,10,11

The 2-mercaptoethanol (2ME) will 
abolish IgM antibodies allowing the 
detection of IgG antibodies in serum 
samples. Accordingly it will be valuable in 
differentiating between a recurrent 
activation and an increase in IgM 
antibodies from previous exposure.8,12,13  
The aim of this study is to evaluate the 
value of 2ME test in the diagnosis of 
recurrent active cases of Brucellosis in 
Iraq. 
 
PATIENTS AND METHODS 
 
The study group consisted of 466 patients 
who had been treated and cured from a 
previous attack of brucellosis diagnosed 
clinically or serologically and who have 
returned after a period suffering from 

symptoms suggesting a new attack of 
brucellosis. The patients were seen in the 
outpatient department of Al-Salam 
teaching hospital in Mosul from 1/1 – 
31/12/2000. All patients were sent to the 
laboratory with a request for 2ME test. A 
slide agglutination test (SAT) was done for 
all cases and only those with a positive 
SAT (408) test were included in the study. 
 
Sampling 
 
Blood samples were collected in plain 
sterile tubes, and transferred immediately 
to the laboratory. The samples were 
incubated in a water bath at 37 ْC for clot 
formation and serum separation. 
Hemolysed and lypaemic samples were 
rejected. No inactivation was done.     
 
Principle 
 
The test used was the direct standard slide 
agglutination test for Brucella abortus, to 
detect and quantify specific antibody using 
stained bacterial antigen suspension 
(Cambridge Biomedical, Febrile Antigen 
Kit).  The 2ME treatment was carried out 
in the day before the test by treating the 
samples with 0.2 mol/l of 2ME solution. 
After that all tubes were placed in a 37 ْC 
water-bath for one hour.  
 The SAT was conducted by using a 
suitable pipette delivering 0.08 ml of 
serum on the test plate and 0.03 of a well 
shaken Brucella abortus antigen, mixed by 
stirring for few seconds and the mixture 
spread over the entire area of the circle. 
Slow rotation   was then applied for one 
minute and continuous observation of the 
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agglutination at one minute was reported. 
A negative and a positive control were run 
together with each test. Titration was done 
simultaneously for untreated and treated 
serum. Six serial dilutions were prepared 
corresponding to titers ranging from 1:40 -
1:1280 together with a control. Thereafter, 
the SAT was conducted as above for each 
dilution. The positive titer is taken as the 
last dilution to show macroscopic 
agglutination in one minute.     
 
RESULTS 
 
Table 1 shows that 408/466 patients 
(87.5%) referred to the laboratory 
suspected of activation of previous 
brucellosis had a positive SAT. All the 408 
patients were included in the study; while 
the 58 patients were excluded. Table 2 
reveals that 184/408 (45%) had a positive 
2 ME test, with relatively higher rates of 

positivity among females in comparison to 
males.  

Table 3 shows that the probability of a 
positive 2ME test increases if direct SAT 
was positive at high titers., where 55/184 
(30%) of patients with positive 2ME test 
had also a positive result at 1:1280 while 
only 4/184 (1%) of the negative 2ME test 
cases had a positive SAT titer at such 
dilution. Similarly 85/224 (37.9%) of 
negative 2ME test cases had a positive 
SAT  at  1:160 titers  in  comparison   with 
none among positive 2ME cases. 

Table 4 illustrates the IgG antibrucella 
antibody titers among positive 2ME test 
cases. A total of 66/184 (35.9%) had a titer 
at 1:160 followed by 59/184 (32.1%), 
43/184 (23.4%) and 13/184 (7.1%) at titers 
of 1:320, 1:640 and 1:1280 respectively. 
Table 4 also shows that the positivity was 
more than double among females in 
comparison to males. 

 
 

Table 1. Distribution of the study population according to result of SAT 

SAT 
Gender Positive  

No. (%) 
Negative  
No. (%) 

Total  
No. (%) 

Male 177 (43.3) 14 (24.1) 191 (41.0) 
Female 231 (56.6) 44 (75.9) 275 (59.0) 

Total 408 (100.0) 58 (100.0) 466 (100.0) 

 
 
 

Table 2. Distribution of the study population according to result of 2ME test 

2 ME 
Gender Positive  

No. (%) 
Negative  
No. (%) 

Total 
 No. (%) 

Male 56 (31.6) 121 (68.4) 177 (100.0) 

Female 128 (55.4) 103 (44.6) 231 (100.0) 

Total 184 (45.1) 224 (54.1) 408 (100.0) 
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Table 3. Distribution of the antibrucella antibody (Total IgG +IgM) titers among study population 
according to 2ME test results 

2ME test positive 
(IgG positive titer) 

2ME test negative 
(IgG negative titer) Gender 

1:80 1:160 1:320 1:640 1:1280 All 1:80 1:160 1:320 1:640 1:1280 All 

Male - - 2.2 14.1 14.1 30.4 0.5 37.9 9.4 5.8 0.5 54.0 
Female - - 20.1 33.7 15.8 69.6 - - 34.8 10.7 0.4 46.0 
Total 
 

No. 
(%) - - 41 

(22.3) 
88 

(47.8) 
55 

(29.9) 
184 

(100.0) 
1 

(0.5) 
85 

(37.9) 
99 

(44.2) 
37 

(16.5) 
2 

(0.9) 
224 

(100.0) 
 
 
 
Table 4. IgG titer among positive 2ME test cases 

IgG antibrucella antibody titers 
Gender 1:40  

No. (%) 
1:80  

No. (%) 
1:160  

No. (%) 
1:320  

No. (%) 
1:640  

No. (%) 
1:1280  

No. (%) 
All titers  
No. (%) 

Male - - 11 (6.0) 20 (10.9) 16 (8.7) 9 (4.9) 56 (30.4) 
Female 1 (0.5) 2 (1.1) 55 (29.9) 39 (21.2) 27 (14.7) 4 (2.2) 128 (69.6) 

Total 1 (0.5) 2 (1.1) 66 (35.9) 59 (32.1) 43 (23.3) 13 (7.1) 184 (100.0) 

 
 
DISCUSSION 
 
The study found that 2ME test was 
requested by clinicians directly, without 
screening by SAT for patients who have 
had a previous attack of brucellosis and 
returning with symptoms suggesting a new 
activation. A total of 58/466 (12.5%) 
referred cases were found to have a 
negative SAT and accordingly 2ME test 
was not conducted. This indicates that 
some clinicians are still unclear about the 
use and limitation of this test. The 2ME 
test is not superior to SAT in diagnosing 
acute brucellosis. In fact, SAT might be 
more sensitive in diagnosing such cases 
than 2ME test.6,8,12 The latter should only 
be requested after a positive SAT in cases 
suspected to have an activation of previous 
attack of brucellosis. The 2ME breaks the 
disulphide links of IgM pentamer, thus 

interfering with its highly efficient 
agglutinating capacity while not affecting 
IgG molecules.8,12 Dithiothreitol can act as 
2ME by inactivating IgM with the 
privilege of not having the offensive odor 
or irritant properties of 2ME. 
Controversial results have been reported, 
however, about the effectiveness of this 
substance in comparison to 2ME.14,15 
Accordingly the 2ME test is still the one 
currently used routinely in Iraq to test for 
IgG antibodies, rather than ELISA specific 
IgG Test, which is more specific but also 
more elaborate and expensive to be used in 
practice.16

 A positive 2ME test was found in 
45% (184/408) of cases. This shows that 
less than one half of the suspected cases 
have IgG antibodies which might reflect 
acute exacerbation of the previous attack 
of brucellosis. The increase in IgG titer 
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was moderate (1:160) in 36% (66/184) of 
cases compared to about 7% (13/184) of 
high titer of 1:1280. This might indicates 
that IgG titers in chronic cases in Iraq are 
lower than IgG titers detected in acute 
cases of brucellosis. The 2 ME test might 
be valuable in diagnosing about half of 
suspected cases. In a study conducted by 
Buchanan and Faber,12 about 50% of 
positive 2ME cases had signs and 
symptoms and required further treatment. 
Also, negative 2ME was found to be 
strong evidence against the diagnosis of 
chronic active brucellosis.8,12 The value of 
this test in diagnosing reactivation and/or 
incomplete recovery from brucellosis has 
also been reported in other studies. 
However, one can not totally eliminate the 
possibility of recent infection, as 
brucellosis gives no permanent immunity 
and re-infection is always a possibility; 
especially in endemic areas.13,17,18

 The study also found that more than 
50% of cases with negative 2ME test were 
positive for SAT. In one study, SAT 
remained positive at titers equal or more 
than 160 for one and a half years in about 
48% of cases despite adequate treatment, 
while 2ME test remained positive in only 
4% after the same period of follow up.12 
Similarly in another study the SAT gave 
measurable titers ranging 1:160 to 1:640 
for a long period despite effective 
therapy.8 Similar results have also been 
reported in other studies.3,9 The SAT titers, 
however, were much lower than those with 
a positive 2ME test. This indicates that 
those cases are in the acute exacerbation 
reflected by high peak titers.  

 Higher rates of 2ME positive tests 
were noticed in females in comparison to 
males. This might be a reflection of low 
immunity among females; which is usually 
determined by the burden of pregnancy.19 
This is more obvious in Iraq due to high 
fertility rates .In addition, females have 
also been affected by the adverse effect of 
malnutrition resulting from wars and 
sanctions on Iraq.20,21

 Finally, this study documented the 
value of 2ME test in diagnosing cases 
suspected to have reactivation of a 
previous attack of brucellosis. The test 
should only be requested for cases proved 
to have a positive SAT. The probability of 
having a positive 2ME test is increased if 
the primary SAT was positive at high 
titers. A more extended study is indicated 
to look on the variations of IgG titers of 
brucellosis cases during the course of the 
illness till recovery and compared with 
specific IgG estimated by ELISA 
technique. 
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  
  

٢−انولثميركابتواي 
 

:    א       .     
            ،       

. 
:٢−ميركابتوايثانول. 

 :            א   
  

     )SAT(    ،٢−ميركابتوايثانول)ME2(      
. 

:א)ME2(١٤٨
   א ٤٠٨)٤٥ (٪  .    א)ME2(     )SAT(  

.IgGא١:١٦٠١:٦٤٠
א. 

:ME2٤٥٪א
.אא)ME2(

)SAT(.   
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  الخلاصة
 

   ميركابتوايثانول في تشخيص حمى مالطا الفعالة المتكررة-۲لية اختبار فعا

  

هنالك عدة مشاكل في تشخيص . يتوطن مرض حمى مالطا في العراق وخاصة في المناطق الشمالية :خلفية البحث

د العلاج المرض بالاعتماد على الفحوص السيرولوجية، خاصة ضمن الحالات المشتبه اصابتها بعودة فعالية المرض بع

  .و الشفاء

  . ميركابتوايثانول في تشخيص حمى مالطا الفعالة المتكررة-۲تقيم فعالية اختبار   :الهدف

شملت عينة البحث المرضى الذين اصيبوا سابقا بحمى مالطا المشخصة سريريا ومختبريا و الذين  :طريقة البحث

، حيث )SAT(الية المرض مع ايجابية اختبار التلازن  عولجوا وتم شفائهم منها والذين عادوا باعراض توحي بعودة فع

  . لهم لتقييم فعاليته التشخيصية) ME2( ميركابتوايثانول - ۲تم اجراء اختبار 

%) ٤٥( ٤٠٨ من مجموع عينة الدراسة البالغة ١٤٨ كان موجبا في )ME2( اظهرت الدراسة ان اختبار :النتائج

كذلك اظهرت .  موجبا بتخافيف عالية)SAT( عندما كان اختبار )ME2(ازدادت احتمالية ايجابية اختبار . مريض

 وكانت نسبة ايجابية ٦٤٠ : ١ الى ١٦٠ :١قد تراوحت بين  IgGالدراسة ان تراكيز مضادات حمى مالطا من نوع 

  .الاختبار اكثر من الضعف لدى النساء مقارنة بالرجال

من الحالات التي لديها اشتباه بعودة % ٤٥ تشخيص حوالي  مفيد في)ME2(  بينت الدراسة ان اختبار:الاستنتاجات

 عند المرضى الذين )ME2(كذلك اظهرت الدراسة زيادة احتماليات ايجابية اختبار . فعالية المرض بعد العلاج والشفاء

    . موجبا لديهم بتخافيف عالية )SAT(كان اختبار 
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ABSTRACT 
 
Background The placenta has been implicated in the pathophysiology of preeclampsia. 
Preeclampsia is more common in multifetal gestations which have an increased placental 
mass compared to singleton pregnancies 
Objective Detecting the effects of preeclampsia on the availability of enzymes in the full 
term placenta. 
Methods Two groups of placentae were taken from full term pregnant women immediately 
after labour, each consisting of ten placentae. The first group are placentae obtained from 
women having an uneventful pregnancy with no history of disease or complication (as a 
control group) while the second group consists of placentae obtained from women with a 
history of preeclampsia.The materials were obtained from Al-Batool and Al-Khansaa 
Teaching Hospitals in Mosul, between February and July (2006). 
Results Significant histochemical changes were detected in the placentae of the second group 
when compared with those from the first group, such changes result from syncytial damage 
and destruction affecting the preeclamptic placentae, leading to the loss of alkaline 
phosphatase enzyme with an increase in the amount of the degenerating acid phosphatase 
enzyme. 
              DMJ 2007;1(1):32-41. 
Key words: Placentae, Preeclampsia, Histochemical changes 
 

 
he placenta has been implicated in the 
pathophysiology of preeclampsia. 

Preeclampsia is more common in 
multifetal gestations which have an 
increased   placental   mass   compared   to  

 
 
 
 
 
 
 
 
 

singleton pregnancies.1 An initiating event 
in preeclampsia has been postulated to be a 
reduction in the placental perfusion and 
destruction of the placental tissue both 
leading to widespread dysfunction of the 
maternal vascular endothelium by 
mechanisms that remain unknown.2 
Removal of the placenta in preeclampsia is 
regarded as the main step in the treatment.3 
 Normally there is invasion of the 
uterine spiral vessels by cytotrophoblasts 
and with the end of the second trimester of 
the pregnancy, the uterine spiral arteries 
are lined exclusively by the 
cytotrophoblasts and the endothelial cells 
are no longer present in the endometrial 
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and superficial myometrial region of the 
uterus.4 This remodeling of the uterine 
spiral arteries was referred to as 
physiological changes and it changes the 
spiral arteries from thick walled muscular 
vessels to sac-like flaccid vessels.5 Failure 
of the spiral arteries to remodel has been 
postulated to be the morphological basis 
for decreased placental perfusion in 
preeclampsia.6 Particular attention has 
been paid to the alkaline and acid 
phosphatase enzymes largely because they 
are thought to play an important role in the 
function of the placenta. 
 There is an inverse relationship 
between the amount of acid and alkaline 
phosphatase enzymes. Normally the 
alkaline phosphatase enzyme is produced 
from the basement membrane of the 
syncytiotrophoblast and the microvilli on 
their surfaces. This enzyme is formed in 
small amount during the first and second 
trimester, increases in amount towards the 
third trimester and reaches maximum 
quantity in the full term placentae.7 The 
acid phosphatase enzyme is dominating 
during the first half of pregnancy due to a 
remodeling process occurring normally in 
the vasculature of the placentae during the 
first trimester while it is absent in normal 
full term placentae.8 
 In the present study histochemical 
techniques were used to demonstrate low 
concentration of alkaline phosphatase and 
high concentration of acid phosphatase in 
the placentae of preeclamptic women.  
 
METHODS 
 
A histochemical study  was carried out  on  

placentae obtained from full term pregnant 
women. The specimens were obtained 
from Al-Batool and Al-Khansaa Teaching 
Hospitals in Mosul, between February and 
July (2006) and studied in the Department 
of Anatomy, College of Medicine, 
University of Mosul. 
 Twenty placentae were used in this 
study, 10 placentae were collected from 
women who had normal antenatal blood 
pressure and urine examination and had no 
other complication throughout their 
pregnancy (as a control group) and other 
10 placentae were collected from women 
who were diagnosed to have a history of 
preeclampsia by measuring their blood 
pressure and performing urine examination 
for proteinuria in addition to their history 
of generalized edema during pregnancy 
particularly edema of the hands and face. 
 A complete record for every pregnant 
woman was reported including: name, age, 
parity, gestational age (estimated by taking 
into account the menstrual history, early 
ultrasound and clinical examination), serial 
measurements of the blood pressure, any 
medications taken, history of generalized 
edema and edema of the hands and/or face, 
review of the past medical history, 
obstetric history (abortion, dead babies), 
investigations including ultrasound, urine 
examination for proteinuria, in addition to 
any antepartum complications, diabetes 
mellitus, placenta praevia, fetal anomalies 
and abruptio placenta. 
 Following delivery of the fetus and 
the placenta two pieces were chosen from 
each placenta, one from the fetal surface 
and the other from the maternal surface, 
and then the specimens were put in a 
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fixative solution (10% neutral formalin) 
for 24 hour. Each specimen was cut into 1 
cm thick slices and dehydrated in graded 
alcohol solutions (70% alcohol for 
overnight, two changes in 90% alcohol one 
hour for each and two changes in 100% 
alcohol for two hours). The specimens 
were then immersed in xylene using three 
changes with one-hour interval for each. 
 Complete removal of the clearing 
solution was made by immersing the tissue 
specimens into three successive paraffin 
bathes in oven, one hour for each. Finally 
paraffin blocks were prepared by 
embedding the tissue specimens using 
paraffin wax (melting point is 55-60oC) 
and these paraffin blocks were now ready 
for sectioning using Reichert Rotary 
Microtome, serial paraffin sections of 4 
micrometers in thickness were cut from 
each block, the sections were collected and 
mounted (using DPX) on glass slides then 
the slides were put for one hour at room 
temperature then stained to detect the 
alkaline and acid phosphatase enzymes 
activities in full term placentae using 
Gomoris alkaline phosphatase at PH (9) 
and Gomoris acid phosphatase at PH (3.5) 
respectively.9 
 Sections of positive and negative 
control were used for the assurance of 
accurate reactions of these enzymes. A 
positive control for alkaline phosphatase 
enzyme was a rat kidney processed in the 
same method and treated by Gomoris 
method while positive control for acid 
phosphatase enzyme was a small part of 
the human prostate obtained from Al-
Jumhuri Teaching Hospital and processed 
in the same method and treated by 

Gomoris method. Negative control for 
both alkaline and acid phosphatase 
enzymes reactions were a placental 
sections processed in the same method and 
treated by Gomoris reaction but incubated 
without using substrate solution. 
 
RESULTS 
 
The full term placentae obtained from the 
women having no history of preeclampsia 
or any other maternal complications (i.e. 
the control group) showed very strong 
reaction to the alkaline phosphatase 
enzyme (Figure 1). The villous stroma 
showed moderate reaction to the alkaline 
phosphatase enzyme while the 
cytotrophoblasts showed negative reaction 
to alkaline phosphatase enzyme. Maternal 
decidua showed moderate reaction to the 
same enzyme (Figure 2). The full term 
placenta obtained from the control group 
showed negative reaction to the acid 
phosphatase enzyme in 
syncytiotrophoblast, villous stroma and in 
the maternal decidua. 
 The full term placentae obtained from 
the preeclamptic women showed 
diminished alkaline phosphatase activity in 
the syncytiotrophoblast, villous stroma and 
in the maternal decidua (Figure 3). Full 
term placentae of the control group 
showed negative reaction to acid 
phosphatase in the maternal decidua and 
chorionic villi (Figure 4) while there is a 
considerable increase in the activity of 
acid phosphatase enzyme in the villi of the 
placentae obtained from the preeclamptic 
women (Figure 5). 
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 Figure 1. Light microscopical appearance of the normal full term placenta obtained from the  
 control group showing very strong reaction to the alkaline phosphatase enzyme (arrows) (Alk.  
 Ph. X100) 
 
 
 
 

 
 Figure 2. Light microscopical appearance of maternal decidua of the normal full term placenta 
 obtained from the control group showing moderate reaction to the alkaline phosphatase enzyme 
 (Alk. Ph. X100) 
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 Figure 3. Light microscopical appearance of the normal full term placenta obtained from the  
 control group showing negative reaction to the alkaline phosphatase enzyme in the 
 syncytiotrophoblasts (Alk. Ph. X100) 
 
 
 
 

 
 Figure 4. Light microscopical appearance of the normal full term placenta obtained from the  
 control group showing negative reaction to the acid phosphatase enzyme (Acid. Ph. X100) 
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 Figure 5. Light microscopical appearance of the full term placenta obtained from the preeclamptic 
 group showing positive reaction to the acid phosphatase enzyme (arrows) (Acid. Ph. X100) 
 
 
DISCUSSION 
 
Our finding in regard to the distribution of 
alkaline phosphatase and acid phosphatase 
enzymes in the placentae obtained from 
the full term women with no history of 
preeclampsia or any other maternal 
complications (i.e. the control group) were 
similar to those noted by other workers.10 
The alkaline phosphatase is an important 
enzyme for the trophoblastic transfer thus 
the full term placenta is adequately 
equipped with this enzyme.11 It has a vital 
role in the endocytosis process occurring 
within the placentae and this function is 
indicated by the abundant alkaline 
phosphatase content of the 
syncytrophoblasic basement membrane 
and their microvilli. 

 The trophoblasts have two important 
phosphatase-linked transfer systems, one 
depends principally upon acid phosphatase 
enzyme being utilized mainly during the 
first half of pregnancy and the other 
depends on alkaline phosphatase enzyme 
and it dominates during the second half of 
pregnancy.12 
 The alkaline phosphatase of the 
placentae obtained from full term 
preeclamptic women appeared to be 
affected by the placental ischemia and 
reduced uteroplacental perfusion leading 
to a progressive decline in the availability 
of this enzyme. This is presumably 
considered as a response to tissue hypoxia 
which alters the tissue PH of the 
trophoblast.11  
 In  the  present  study  it  is  clear  that  
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destruction of the syncytiotrophoblasts due 
to placental ischemia is the most important 
factor in decreasing the availability of this 
enzyme largely because it is formed from 
the basement membrane of the 
syncytiotrophoblasts and their microvilli.7 
 It is also appears that syncytial 
damage and destruction in the placentae 
obtained from the preeclamptic women is 
responsible for the increased activity of 
acid phosphatase which is normally a 
degenerating enzyme and it is absent in the 
normal full term placentae.  
 In normal full term placentae, alkaline 
phosphatase enzyme gradually increases 
and it becomes abundant in full term, 
while acid phosphatase enzyme decreases 
progressively as gestation proceeds and it 
become absent at full term. In the 
placentae obtained from preeclamptic 
women, this trend is reversed thus alkaline 
phosphatase enzyme progressively 
decreases until it disappears. This is 
usually accompanied by a marked gradual 
increase in the acid phosphatase activity, 
such observation is attributed to the 
continued destructive process within the 
placentae resulted from reduced 
uteroplacental perfusion, endothelial cell 
damage and placental ischemia. This 
finding differs from the observation of 
previous workers13,14 who found that 
alkaline phosphatase activity is not lost in 
the syncytium of the preeclamptic 
placentae but only there is increase in the 
activity of acid phosphatase enzyme. 
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 
 

)אא( 
 

:)אא(א. 
:אא

.
א)(

)אא(.
א2006. 

:
)(

א. 
  
   

40 



 
Dohuk Medical Journal                           Volume 1, Number 1, 2007

  الخلاصة
  

  دمة الأرتعاجبعض التغيرات الكيميائية النسيجية في مشايم مق
  

  . دراسة بتأثير مقدمة الأرتعاج على توفر الانزيمات المهمة داخل المشيمة:الهدف

.  اخذت مجموعتين من المشايم الكاملة المدة كل منها تحتوي على عشرة من الحوامل بعد الولادة:مواد و طرق البحث

اما المجموعة الثانية ,  مشايم الحوامل اللواتي ليس لديهن اصابة بأي مرض قبل او بعد الحملالمجموعة الاولى تضم

أخذت عينات المشايم من مستشفى البتول و الخنساء التعليميين في . فتضم مشايم حوامل مصابات بمقدمة الأرتعاج

  .2006الفترة من شباط الى تموز 

موعة الثانية وهذا يرجع الى تحطم خلايا الطبقة المخلوية في مشايم  وجدت تغيرات مهمة في مشايم المح:النتائج

المجموعة الثانية ولهذا وجد ان هناك فقدان في انزيم الفسفاتازالقلوي من هذه الطبقة بالاضافة الى زيادة كمية 

  .الفسفاتازالحامضي وهو انزيم يدل على وجود تحلل داخل المشيمة
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ABSTRACT 
 
Aim The study was performed to highlight the prevalence of neural tube defects (NTDs) 
among newborns delivered in Azadi teaching hospital in Dohuk. 
Methods Study lasted over one year period started from 1st of December 2004 to 30th of 
November 2005. Fifty six newborns (alive and stillbirth), 40 females and 16 males, were 
found to have different types of NTDs.  
Results The prevalence of NTDs was found to be 4.7 per 1000 live births, which was higher 
than similar rates estimated in other areas in the world. The mothers of the affected newborns 
were not consuming folic acid before conception, which may, to some extent, explain the 
high rate in this study.  
Conclusions Further similar studies, however, are required in North of Iraq to document the 
findings of this study.  All women should consume 0.4 mg folic acid daily during their 
reproductive years to protect against this defect. 
              DMJ 2007;1(1):42-8. 
Key words: Neural Tube Defects (NTDs), Newborns, Congenital anomalies 
 

 
eural tube defects (NTDs) are among 
the most serious and common birth 

defects affecting more than 300,000 
fetuses or infants in the world each year. 
Approximately 4000 pregnancies in the 
United States are affected each year, one 
third of which are spontaneously lost or 
electively terminated. Such defects include 
anencephaly, encephalocele, spina bifida 
occulta, spina bifida cystica (meningocele 
and myelomeningocele) as well as several 
less   common   forms. They   account   for  
 
 
 
 
 
 

most congenital anomalies of the central 
nervous system (CNS).These defects are 
the result of failure of the neural tube to 
close spontaneously between the 3rd and 
4th week of in utero development.1-3

 The NTDs are thought to arise from a 
combination of genetic and environmental 
factors.2-4 Over the last century, teratogens 
implicated in the etiology of NTDs in 
human include potato blight, maternal 
hyperthermia, low economic status, 
antihistamins, sulfonamides, nutritional 
deficiencies, vitamin deficiencies and 
anticovulsants. Of all the suspected 
teratogens, folate deficiency and 
anticonvulsants (carbamazepine and 
valproic acid) have been most strongly tied 
to the development of NTDs.1-4 

 N
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 Females are affected more frequently 
than males.2,3,5 Considerable geographical 
variation in NTDs rates are also exist with 
noted hotspots in Guatemala, Northern 
China, Mexico and parts of the United 
Kingdom.3-5 Anencephaly is incompatible 
with life, other NTDs may give rise to 
progressive neurological deterioration  
which may present early after birth or later 
in life. The neurological deficit may be 
due to accompanying hydrocephalus, a 
Chiari II malformation, tethering of the 
cord, cystic mass or fibrous band 
compressing the neural elements. Another 
possible complication is meningitis 
especially in open NTDs.2,3 Although the 
mechanism of action remains unknown , 
epidemiologic studies have shown that 
periconceptional use of folic acid can 
prevent at least 50% of NTDs and may 
reduce the occurrence of other birth 
defects.1-6 Public health agencies 
recommend that all women who are 
capable of becoming pregnant consume 
0.4 mg of folic acid daily in the form of 
fortified foods or dietary supplements.7,8 
Because NTDs occur just 3 to 4 weeks 
after conception, often before pregnancy is 
confirmed, it is important that women who 
are capable of becoming pregnant, 
regardless of pregnancy intention, take 
folic acid daily.9,10  
 The aim of this study is to evaluate the 
size of NTDs in Dohuk, Iraq. 
 
PATIENTS AND METHODS 
 
The study was undertaken in Dohuk city 
over a period of one year started from the 
1st of December 2004 to the 30th of 

November 2005.Dohuk is the 3rd largest 
city in Kurdistan with a population of 
about 280,000 (according to the last census 
in 2006).A prospective study was 
conducted to record all live births in Azadi 
teaching Hospital, which is the main 
general Hospital in Dohuk, and to estimate 
the number of those with NTDs. All 
newborns were examined by senior house 
officer and those with overt NTDs were re-
evaluated by the author to determine the 
type of the defect. A thorough history was 
taken from the mothers of the affected 
newborns including exposure to 
teratogens, maternal illnesses during 
pregnancy, a previous offspring with NTD, 
the degree of consanguinity, and we asked 
specifically about taking folic acid before 
and during early weeks of pregnancy. 
 
RESULTS 
  
The total number of live births during the 
period of the study was 11945 births, 
about 20% of deliveries occurred outside 
the hospital according to the preventive 
health department, directorate of Dohuk, 
2006.  Fifty six of the newborns were 
found to have overt NTDs. Spina bifida 
occulta was not included because most 
individuals are asymptomatic and the 
condition is usaually of no consequence. 
All newborns with anencephaly and 
encephalocele died during first 24 hours of 
life and surgical operation done for those 
with meningocele and myelomeningocele.  
The prevalence of NTDs in Dohuk was 4.7 
per 1000 live births. 
 All interviewed mothers were not 
taking folic acid before conception. There 
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was no history of exposure to teratogens, 
and no history of maternal diseases during 
pregnancy. Consanguinity was present in 
23 (41%) cases. Other anomalies 
(especially of the extremities) were seen in 
16 (28.5 %) cases. In 4 (7%) cases there 
was a history of affected sibling with 
NTD. The type of the defect and the sex of 
the newborns are shown in the table1. 
 
DISCUSSION  
 
Neural tube defects are among the most 
common birth defetcs contributing to 
infant mortality and seriuos disability11 In 
the United Kingdom and Ireland , yearly 
prevalence of NTDs has declined from 4.5 
per 1000 births in 1980 to 1-1.5 per 1000 
in the 1990s, in contrast ,in the rest of 
Europe the prevalence during the 1980s 
and thereafter was close to 1 per 1000 
births.12 The incidence of NTDs has 
declined by 50% between the years 1970 
and 1989 (1.3 per 1000 to 0.6 per 1000 
live births) in the United States.7,8,11 In this 
study, which is the first to be carried out in 
Dohuk, the prevalence of NTDs is found 
to be 4.7 per 1000 live births; it is regarded 
as a high rate when compared with that of 
other areas in the world. A similar high 
prevalence of 4.48 per 1000 live births was 

seen by Alrabaty in Erbil city (Northern 
Iraq).13 One possible explanation for this 
high NTDs rate in our area is that most of 
the pregnancies were unplanned and the 
women were not taking folic acid before 
conception. However, the high prevalence 
in this study may be because only the 
Azadi hospital deliveries have been 
included. Probably other genetic and 
environmental factors play a role.  
 Evidence to date suggests that 
supplementation with a multivitamin 
conataining 0.4 mg of folic acid prevent 
the occurance of  more than 50% of NTDs 
when it is taken before conception and 
continued throughout the first trimester of 
pregnancy.7 A significant decrease in the 
incidence of NTDs was seen in Northern 
region of China, an area known to have a 
high prevalence of NTDs, after taking folic 
acid by pregnant women before 
pregnancy.14 Study of NTDs in the United 
States by Center for Disease Control and 
Prevention shows a significant reduction 
of anencephaly and other NTDs following 
the introduction of fortification of wheat 
flour with folic acid. However, it is likely 
that there is genetic variation in response 
to folic acid, which helps to explain why 
most mothers with folic acid deficiency do 
not bear children with NTD and why some 

 

Table 1.  Types of NTDs and the sex of the affected newborns 

Type of NTD 
Cases 

No. (%) 
Male 

No. (%) 
Female 
No. (%) 

Anencephaly 21 (37.5%) 11 (52%) 10 (48%) 
Meningocele 19 (34%) 3   (16%) 16 (84%) 
Myelomeningocele 12 (21.5%) 2 (17%) 10 (83%) 
Encephalocele 4 (7%) - 4 (100%) 

Total  56 (100.0) 16 (28%) 40 (72%) 
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who ingest adequate amounts nonetheless 
do bear children with NTDs.5 Forty (72%) 
cases in this study were females. 
 The sex difference seems to be 
consistent in most studies, in which about 
55-70% of NTDs occur in females. This 
female predominance is seen in both still 
and live births.1-4  Consanguineous mating 
was present in 23 (41%) cases. The rate of 
consanguineous marriage in Dohuk was 
found to be 25%.15 This may, partly, 
explain the high prevalence of NTDs as 
consanguinity increases the chance that a 
mating couple will both carry the same 
disease gene.3 In 4 (7%) cases there was a 
history of a previous sibling with NTD. 
Being a multifactorial disorder, the risk of 
recurrence of NTDs depends on many 
factors including the number of affected 
siblings and the severity of the defect. In 
contrast to most single-gene diseases, 
recurrence risk for multifactorial diseases 
can change substantially from one 
population to another. This is because gene 
frequencies as well as environmental 
factors can differ among populations. For 
example, the recurrence risk for British 
parents who have had one child with a 
neural tube defect is 5% while in North 
America it is about 2% to 3%. Consistent 
with a multifactorial model, the recurrence 
risk increase with additional affected 
siblings. A recent Hungarian study showed 
that the overall prevalence of NTDs in that 
country was 1/300 births and that the 
sibling recurrence risk were 3%, 12%, and 
25% after one, two and three affected 
offsprings respectively.3 
 The efficacy of folic acid in 
preventing a subsequent occurrence of 

neural tube defect among the fetuses or 
infants of women with a previous affected 
fetus or infants was first conclusively 
demonstrated by the Medical Research 
Council randomized study in the United 
Kingdom. Women who took 4 mg of folic 
acid daily during the periconceptional 
period in a subsequent pregnancy had a 
72% reduction in the risk having an 
affected fetus or infant.5 
 
CONCLUSIONS AND 
RECOMMENDATIONS 
 
This study and that conducted in Erbil 
showed a high rate of NTDs in Northern 
Iraq. This might partly be due to the lack 
of preventive measures (i.e. the 
periconceptional use of folic acid). Further 
community based studies are required in 
North of Iraq to affirm the findings seen in 
this study and to evaluate other possible 
risk factors. In the meantime it is highly 
recommended that all women of child 
bearing age who are capable of becoming 
pregnant should consume 0.4 mg of folic 
acid daily. The importance of fertile 
women’s taking daily multivitamins that 
contain folic acid should be stressed in 
public health education and physician 
counseling, both for women who are 
contemplating and those who are not 
contemplating pregnancy. Schools should 
encourage girls to take daily multivitamins 
that contain folic acid. 
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 
  

 
אא 

 
:                 א

)א(. 
:2004

2005,א. 
: א א       )11945( ) .56(  א  )40 

16(.א
 א )4.7(א א 

.  א)(
א,א,. 

:    .א 
א.   
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  الخلاصة
  

مدى انتشارتشوهات الأنبوب العصبي لدى الأطفال حديثي الولادة في مستشفى ازادي في مدينة 

  العراق اقليم كردستان، دهوك،
  

اجريت هذه الدراسة لبيان مدى انتشار حالات تشوه الانبوب العصبي لدى الاطفال حديثي الولادة في مستشفى  :الهدف

  )اقليم كردستان، شمال العراق(ازادي التعليمي في مدينة دهوك

 ولغاية الثلاثين من تشرين 2004 سنة واحدة،ابتداء من الاول من  شهر كانون الاول مدة الدراسة كانت:المنهجية

  .في مستشفى ازادي التعليمي في مدينة دهوك 2005الثاني 

 16 انثى و40(ست وخمسون من هؤلاء الاطفال . ولادة 11945 عدد الولادات الحية خلال هذه الفترة كان :النتائج

 لكل الف 4.7ان نسبة انتشار التشوهات في هذه الدراسة كان.كان لديهم تشوهات مختلفة في الانبوب العصبي)ذكر 

امهات الاطفال المصابين لم يتناولن حامض الفوليك .  دة حية ،وهي نسبة عالية اذا ماقورنت بباقي مناطق العالم ولا

  .قبل وفي بداية حدوث الحمل،وهذا قد يفسر، الى حد ما ، حدوث هذه النسبة العالية

ولغرض .ي ظهرت في هذه الدراسةنحتاج الى دراسات اخرى مشابهة في شمال العراق لتأكيد النتائج الت :الاستنتاجات

  .نتقليل نسبة حدوث هذه التشوهات فأننا ننصح بتناول النساء لحامض الفوليك طيلة فترة خصوبته
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ABSTRACT 
 
Objectives To evaluate the efficacy of internal urethrotomy in the treatment of urethral 
stricture disease as a first line of treatment. 
Patients and methods The study has been prospectively undertaken for forty five patients 
with urethral stricture disease who were treated with cold-knife internal urethrotomy 
followed by regular self calibration or hydrostatic urethral dilatation via starting micturations 
while applying pressure over distal urethra so leading to urethral distention.  
Results The age of the patients ranged between 22-80 years. 
The follow up period was from 6 months to 3 years. The success rate was 88%. The 
complication occurred in 6.6% of cases. 
Conclusion Internal urethrotomy could be regarded as the first treatment of choice in patients 
with a single, short urethral stricture or post urethroplasty stricture. 
              DMJ 2007;1(1):49-57. 
Key words: Urethral stricture, Internal urethrotomy, Hydrostatic urethral dilatation 
 

 
rethral strictures are fibrotic 
narrowing composed of dense 

collagen and fibroblasts. The narrowing 
restricts urine flow and cause dilation of 
the proximal urethra and prostatic ducts.1

 The male urethra can be divided into 2 
parts; the posterior urethra, including the 
membranous and prostatic urethra and the 
anterior urethra. The anterior urethra 
includes the navicularis and penile and 
bulbar tracts and is surrounded by the 
corpus spongiosum soft tissue.2

  
 
 
 
 
 
 
 

 Currently  urethral stricture  disease is 
relatively common, most strictures being 
acquired from injury or infection. Blunt 
perineal trauma causes injury to the bulbar 
urethra; pelvic fractures result in urethral 
distraction defects in the posterior urethra, 
but iatrogenic causes, including urological 
instrumentation and placing indwelling 
catheters, which result in strictures 
anywhere in the urethra, are the most 
common causes.3

 Patients who have urethral strictures 
most often present with obstructive 
voiding symptoms or urinary tract 
infections, such as prostatitis or 
epididymitis.4   
 To devise an appropriate treatment 
plan, it is important to determine the 
location. length, depth, and density of the 
stricture. The length and location of the 
stricture can be determined with 

U 
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radiography, urethroscopy and 
ultrasonography and the depth and density 
of fibrosis as evidenced by ultrasound 
evaluation of the urethra.4

 The traditional treatment for urethral 
stricture disease is urethral dilatation or 
urethrotomy. Both have an ancient history 
but currently urethrotomy tends to be 
associated with visual urethrotomy, which 
is of course a recent development; 
traditional urethrotomy was blind.5

 The purpose of this study was to 
evaluate the clinical experience of a 
tertiary regional center by applying the 
internal urethrotomy in the treatment of 
urethral stricture disease in Duhok as a 
first line of treatment. 
 
PATIENTS AND METHODS 
 
Forty five male patients were identified 
prospectively with signs & symptoms of 
urethral stricture disease.  All were 
evaluated    and  operated  upon  in   Azadi  

general teaching hospital by direct internal 
urethrotomy using a guide wire or ureteric 
catheter Fr 4 to introduce it through a 
stenosed area. 
 The incision has been done at 12 
o'clock position via a cold knife (Figure 1). 
In cases of severe stricture fibrous tissue 
was resected. 
 The ages ranged from 22 to 80 
years (mean age 46.9 years). 
 All operations were done under 
general anesthesia by one urologist. 
Following the operations, the urethral 
catheter Fr 16 was left inside for 72 hours. 
All patients were instructed to carry out 
daily urethral calibration with a Foley 
catheter Fr 16 for 4 weeks and then 
biweekly for 2 months. Two patients have 
refused to do self catheterization. 
  Retrograde urethrogram and voiding 
cystourethrogram were considered for 
patients with suprapubic catheters and 
retrograde urethrogram was done for all 
patients for definite diagnosis. 

 
 

 
Figure 1: Photograph of urethral stricture using colling knife 
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RESULTS 
 
Between January 2002 and December 
2005, 45 patients with urethral stricture 
disease (Figure 2 and Figure 3) were 
treated by internal urethrotomy and regular 
urethral calibration, and the results were as 
follow:   

The presenting symptoms are shown 
in table 1. The most common presentation 
was weak urinary stream (24), followed by 
suprapubic catheter (7) and dribbling of 
urine (7), retention of urine (5) and renal 
failure (2). 

The etiology of the stricture in 
patients included in the study is shown in 
the table 2. 

The site and number of stricture in 
these patients are shown in tables 3 and 4. 
 Figure 4 demonstrates urethral 
stricture after correction. 

Following internal urethrotomy the 
median hospital stay was 42.9 hours. 

The patients were followed up for a 
mean of 19.2 months (3-35) months. 
      The results of analysis after first 
internal urethrotomy were as follow: Good 
results 30, improved 10, poor results 5. 

 

 
Figure 2. Photograph showing urethral stricture 

                          
 

 
Figure 3. Retrograde urethrogram demonstrating bulbar  
urethral stricture 
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Good results 
All patients have achieved normal voiding 
after single attempt of urethrotomy and 
over a period of follow up between (3- 35) 
months. 
 
Improvement  
The patients have improved, but they have 
needed another session of internal 
urethrotomy within 6 months period.  
 
Poor results 
The patients have required repeated 
admissions and repeated procedure within 
a short period of time (1-2 months). 

All patients included in the study were 
potent and continent preoperatively and 
remained like that postoperatively except 
one  patient  who  had preoperative erectile 

dysfunction (a case of pelvic fracture 
distraction injury) and has remained 
impotent postoperatively. 

All patients were received per and 
post-operative parental antibiotics. 

Two patients have developed severe 
hematuria postoperatively which 
necessitate blood transfusion (2 units of 
blood for each). 

Two patients had balanitis xerotica 
obliterans and have developed recurrences 
of stricture after a short period of internal 
urethrotomy, so Y-V meatoplasty were 
done for both of them with considerable 
improvement. 

Four patients have developed fever 
and rigor and responded very well to 
parenteral antibiotics.  

 
 

Table 1. Clinical presentation 

Signs &symptoms No. (%) 

Weak stream 24 (53.3) 
Dribbling 7 (15.5) 
Retention 5 (11.1) 
Suprapubic cystostomy 7 (15.5) 
Renal failure 2 (4.4) 

Total 45 (100.0) 

 
 

Table 2. Etiology of urethral stricture 

Etiology No. (%) 
Traumatic  12 (26.6) 
Infection 11 (24.4) 
Catheterization  8 (17.7) 
Post-TURP  5 (11.1) 
Post-urethroplasty           4 (8.8) 
Others 5 (11.1) 
Total 45 (100.0) 
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Table 3. Site of Urethral Stricture 

Site No. (%) 

Bulbomembranous 24 (53.3) 
Membranous 11 (24.4) 
Penile 5 (11.1) 
Prostatic 5 (11.1) 

Total 45 (100.0) 

 
 

Table 4.  No. of Strictures 

Type No. (%) 

Single 39 (96.6) 
Multiple 6 (13.3) 

Total 45 (100.0) 

 
 

 
Figure 4. Retrograde urethrogram of urethral stricture 
after correction 

 
DISCUSSION 
  
Urethral stricture is one of the oldest 
known urological diseases and remains a 
common problem with a high morbidity 
despite earlier prediction to the contrary.6

 Urethral dilatation has long been the 
standard treatment for patients with 
urethral stricture. However, in many 
patients such dilatation may be difficult, 
painful,  or  have  to be   done   at  frequent  

intervals.7

 Direct vision internal urethrotomy that 
was described by sache in 1974 is one of 
the most popular primary modalities of 
treatment.8   
 The technique of urethral dilatation 
was recorded in the sixth century BC in 
Hindu writings that described various 
surgical instruments, such as urethral 
dilators and catheters, to manage urethral 
obstruction.9
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 In this study we found a mean age of 
46.9 years (range 22-80 years) which is 
similar to the finding of Meneghini et al.10

 The most common presentations in 
our study were obstructive voiding 
symptoms & urinary retention. Andrew et 
al 3 also found that obstructive voiding 
symptoms remain the typical reason for 
evaluating urethral stricture disease.  
 The etiology of urethral stricture in 
the present study is traumatic in 26.6%, 
infection in 24.4%, catheterization in 
17.7%, post-TURP in 11.1%, post 
urethroplasty in 8.8% and others in 11.1. 
This is similar to report of Dobrowolski et 
al 11 who documented that the most 
common cause of posterior urethral 
stricture is RTA (Trauma). While for 
anterior urethral stricture is iatrogenic 
(during catheterization or cystoscopy). 
 Thirty patients (66.6%) achieved good 
results after single attempt of internal 
urethrotomy, which is in concordance with 
other studies. 12,13

 Among five patients who had poor 
results two of them had BXO who were 
treated first by internal urethrotomy and 
later on by Y-V meatoplasty which is the 
treatment of choice. Other three patients 
had multiple and long urethral strictures 
and refused to do self urethral calibration 
post operatively. 

Frequent and regular post-internal 
urethrotomy self dilation of the urethra 
could reduce stricture recurrence rate at 
one year by as much as 46 %. 14  

Patients who are poor candidates for 
initial or repeated internal urethrotomy 
include those with multiple, long (2-5 cm) 
penile or posterior strictures.14 All patients 

were sexually potent pre operatively and 
remained like that except one of them who 
had pelvic fracture distraction injury and 
became impotent after injury. This patient, 
initially, underwent urethroplasty and 
internal urethrotomy later on but still is 
suffering from erectile dysfunction. 

Many urologists suggested that 
incontinence and erectile dysfunction were 
purely traumatic rather than surgical.15

  
CONCLUSION 
 
In keeping with reported literatures, 
internal urethrotomy could be regarded as 
the treatment of choice in patients with a 
single, short (<2cm) anterior urethral 
stricture or stricture following posterior 
urethroplasty if followed by regular self 
calibration for 3 months. 
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  
 

אא 
 

:   א       א     
. 

:     45  א   א   
א

אאא. 
: 22−80 ،6 3 . 88٪

6.6٪. 
: א      א

. 
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  الخلاصة
  

  قص الاحليل الداخلى المرئي في علاج تضيق الاحليل
  

  . لتقيم مدى كفاءة قص الاحليل بواسطة المنظار في علاج تضيق الاحليل كعلاج اولي:الاهداف

و الذين عولجوا   )  مريض 45(بتضيق الاحليل    اجريت دراسة مستقبلية لعدد من المرضى المصابين         :الطرق و المرضى  

بواسطة المنظار المرئي في قص الاحليل و تبعها توسيع الاحليل الذاتي بشكل منتظم بواسطة الصوندة او انحباس البول                  

  .مع وضع ضغط على اقصى الاحليل

معدل النجاح كان   .  سنوات 3 اشهر الى    6فترة المتابعة تتراوح بين      . سنة 80-22 تتراوح اعمار المرضى بين      :النتائج

  %.6.6معدل المضاعفات %. 88

و كـذلك  .  يعتبر قص الاحليل بواسطة المنظار الخطوة الاولى لعلاج تضيق الاحليل اذا كان قصيرا و مفردا  :الاستنباط

  .لعلاج تضيق الاحليل الناتج من تضيق الاحليل السابق
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ABSTRACT 
 
Aim This study was carried out to assess the electroneurophysiological findings and 
associated entrapment mononeuropathies in cases of carpal tunnel syndrome (C.T.S.). 
Patients and Method One hundred and fifty patients (122 females and 28 males) with 
clinical suspicion of C.T.S. were included in the study. A questionnaire containing all 
important information was completed for each case. Nerve conduction study for median 
nerves and other peripheral nerves was performed according to criteria of Hull Royal 
Infirmary, using computerized EMG machine.    
Results About 80% of referred cases were in the age range of 21-50 years and 70% of them 
had symptoms for less than 2 years, 120 (80%) of referred cases showed positive C.T.S., 108 
(72%) of positive cases had right C.T.S. whereas 44% had left C.T.S. The most common 
associated entrapment mononeuropathies were right and/or left ulnar tunnel syndrome 
(U.T.S.). All those with right U.T.S. were right handed, in addition to that 7% of right handed 
patients had left U.T.S. Entrapment of other peripheral nerves were also reported but at 
different rates. Parasthesia / numbness of hand(s) was the major presenting symptom and 
58% of positive cases had symptoms other than those of C.T.S..Out of 99 positive females, 
79 were housewives and 33% of positive males were building constructors.  
Conclusions Major peripheral nerves are liable to compression in some points along their 
course. Many occupations may affect more than one peripheral nerve, rendering them 
vulnerable to entrapment. When performing Nerve Conduction Studies (N.C.S.) for suspected 
cases with C.T.S., it is important to do N.C.S. for other nerves to confirm or exclude their 
entrapment. 
              DMJ 2007;1(1):58-68. 
Key words: Carpal tunnel syndrome, Entrapment mononeuropathies, Nerve conduction  
   study 
 

 
ompression of the median nerve at 
the wrist is usually referred to as 

carpal tunnel syndrome (C.T.S.). The term 
(C.T.S.) was first described in 1883 by Sir 
James Paget; in 1951 the syndrome 
received    added   attention  when   Phalen 
published the first report of a large series  
 
 
 
 

of decompression. Phalen also described 
the well-known diagnostic wrist flexion 
maneuver that was named after him 
(Phalen's test).1

 C.T.S. is by far the most common 
entrapment neuropathy of the upper 
extremity.2-4 The carpal tunnel, a fibro-
oseous tunnel in the wrist, is bounded 
below by bones and a thick fibrous sheet 
that form the roof of this canal.5 It has 
been shown that the size of myelinated 
nerve fibers is reduced under the ligament 
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(fibrous sheet) and because the tunnel is 
rigidly bounded in all sides, therefore, any 
condition that leads to swelling of the 
synovial tissue or increased volume of 
structures inside the carpal tunnel will 
cause compression of the median nerve.2

 The syndrome affects an estimated 
3% of adult American's,6 and 
approximately three times more common 
in women than in men,2,6,7 usually affects 
the dominant hand and the symptoms often 
appear in people with jobs that require 
heavy and repeated use of hands such as 
food processing, manufacturing, logging 
and others.8,9 C.T.S. in United States is 
quite costly in terms of time lost from 
work and expensive medical treatment. 
The United States Department of Labor 
reported that in 2003 the average number 
of missed days of work due to C.T.S. was 
23 days, costing over 2 billions $ / year.7

 Although many cases are idiopathic, 
C.T.S. is also associated with a number of 
systemic conditions including rheumatoid 
arthritis, hypothyroidism, diabetes 
mellitus, gout and colle's fracture.4,10,11 
The classical symptoms of C.T.S. are pain, 
numbness and tingling in the distribution 
of the median nerve, although numbness in 
all fingers may be a more common 
presentation.12,13 Symptoms usually 
worsen at night and can awaken the patient 
from sleep. The pain and parasthesia may 
radiate to forearm, elbow and shoulder. 
Decreased grip strength may result in loss 
of dexterity and in severe cases thenar 
muscle atrophy may develop. Although 
one hand typically has more severe 
symptoms, both hands often are affected.14 
The combination of proper history, 

physical examination and electrodiagnostic 
studies such as nerve conduction studies 
(NCS) permits the most accurate 
diagnosis.15 NCS are useful for confirming 
the diagnosis in suspected cases and ruling 
out neuropathy and other nerve 
entrapments. 
 Prolonged distal latency at wrist 
and/or decreased compound muscle action 
potential (CMAP) of thenar muscle and/or 
abnormalities in sensory conduction and/or 
sensory nerve action potential (SNAP) are 
potentially diagnostic findings of C.T.S.16- 

18  
 The purpose of this study is to find out 
the major presenting symptoms, 
predisposing factors and occupation of 
patients with clinical suspicion of C.T.S. in 
Dohuk City / Iraqi Kurdistan Region; to 
asses the electrophysiological changes in 
suspected cases; and to detect associated 
entrapments of other peripheral nerves 
(namely ulnar, posterior tibial and 
common peroneal nerves). 
 
PATIENTS AND METHODS 
 
The study was conducted at the EMG 
Unit, Azadi Teaching Hospital in Dohuk 
City from 1/2/2005 to 1/12/2006. All 
participants (patients and controls) were 
adult of both sexes. 
 Twenty three apparently healthy 
subjects (16 females and 9 males), with an 
age range of 19-42 years (mean 34±11) 
approved to participate in the study for 
measurement of normal values of 
peripheral nerves. 
 One    hundred   and   fifty      referred 
patients to EMG Unit with clinical 
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suspicion of C.T.S. were selected by 
simple random selection, their age ranging 
between 18-70 years (Mean ± SD of mean 
39±19) and (122 were female, 28 were 
male). All persons were informed about 
the experimental design and accepted to be 
enrolled in the study. The questionnaire 
form was completed for each followed by 
NCS of the median nerves and other 
nerves. 
 Each nerve has its specific technique 
for electrophysiological examination. The 
same techniques reported in the Clinical 
Neurophysiological Manual of Department 
of Neurophysiology in Hull Royal 
Infirmary Teaching Hospital,18 were used 
in the present study. 
 Computerized EMG machine (D-
81245, 2000, Munich, Schwarzer), Silver 
made surface electrodes (Schwarzer 
630506, 11-2002), ring electrodes 
(Schwarzer, 518801, 2-2000) and 
electrodes jell (Spectra Gel, Schwarzer, 
605125) were all used for accomplishing 
the work. Confidence limits for distal 
latency, nerve conduction velocity (NCV), 
CMAP, SNAP obtained from normal 
subjects were used as control data. Values 
greater than the confidence limits of distal 
latency was regarded as prolonged distal 
latency (which indicates entrapment of the 
nerve). However, values of NCV and/or 

CMAP and/or SNEP lower than the 
confidence values were regarded as 
abnormal and indicated entrapment of the 
examined nerve. Cases with abnormal 
NCS due to peripheral polyneuropathy 
were excluded from the study.  
 
RESULTS 
 
The age range of the study group was 
between 18-70 years (mean 39±19). There 
were 122 females and 28 males. More than 
80% of the patients involved in the study 
were between 21-50 years of age. Almost 
70% of patients had symptoms for less 
than 2 years. Of the 150 cases, 120 (99 
female and 21 male) had unilateral or 
bilateral positive C.T.S., while 30 were 
negative (Table 1).  
 Table 2 shows that 108 (72%)      
cases had evidence of 
electroneurophysiologically positive right 
C.T.S. (105 were right handed and 3 were 
left handed). Moreover, 66 (44%) of cases 
had left C.T.S. (58 were right handed and 
8 were left handed). Compression of right 
and left ulnar nerves at the wrist(s) (ulnar 
tunnel tunnel syndrome) was the most 
common associated entrapment 
neuropathies (11% and 9% respectively). 
All patients having right U.T.S. were right 
handed, 25% of left handed and 7% of

 

Table 1. Distribution of cases by sex 

Sex Positive 
No. (%) 

Negative 
No. (%) 

Total 
No. (%) 

Female 99 (81) 23 (19) 122 (100) 
Male 21 (75) 7 (25) 28 (100) 

Total 120 (80) 30 (20) 150 (100) 
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right handed had left U.T.S. 
 Other associated nerve entrapments in 
right handed patients were right peroneal 
and cubital tunnel syndrome, each in 4 
(3%) patients. Right tibial and left tibial 
compressions were found in 7 (5%) and 3 
(2%) of patients. entrapment at the 
ankle(s) and compression of the left 
peroneal at the knee(s) were observed each 

in 2 (1.5%) cases. Meanwhile, 8% of left 
handed patients showed neurophysiologic 
findings of the right peroneal, left tibial 
nerves entrapments and through elbow 
entrapment of ulnar nerve (cubital tunnel 
syndrome). No features of compartment 
(entrapment) syndrome were found in right 
ulnar, left peroneal, right tibial and 
entrapment of peroneal nerve at the knees.  

  
 

 

Table 2. The Findings of Nerve Conduction Studies of referred cases* 

Suspicion of C.T.S. 
in both hands 

Suspicion of C.T.S. 
in one hands 

Lt 
Handed 
Patients  

N=6 

Rt 
Handed 
Patients  

N=72 

Lt 
Handed 
Patients 
(Lt hand 

only)  
N=6 

Rt 
Handed 
Patients 

(Rt 
hand 
only)  
N= 52 

Suspicion 
of C.T.S. in 

Lt hand 
only in 
Right 

handed 
patients 

N=14 
 

Total 
No. of 

Lt 
handed 
patients 

N=12 

Total 
No. of 

Rt 
handed 
patients 
N=138 

Grand 
Total 

N=150 

Nerve 

+ve 
No. (%) 

+ve  
No. (%) 

+ve  
No. (%) 

+ve 
No. (%) 

+ve 
No. (%) 

+ve 
No. (%) 

+ve 
No. (%) 

+ve 
No. (%) 

Rt Median  3 (50) 63 (88) 0 40 (77) 2 (14) 3 (25) 105 (76) 108 (72) 
Lt Median 4 (67) 42 (58) 4 (67) 7 (13) 9 (64) 8 (67) 58 (42) 66 (44) 
Rt Ulnar 0 12 (17) 0 5 (10) 0 0 17 (12) 17 (11) 
Lt Ulnar 2 (33) 7 (10) 1 (17) 1 (2) 2 (14) 3 (25) 10 (7) 13 (9) 
Rt Peroneal  1 (17) 3 (4) 0 0 1 (7) 1 (8) 4 (3) 5 (3) 
Lt Peroneal 0 0 0 2 (4) 0 0 2 (1.5) 2 (1.3) 
Rt Tibial 0 5 (7) 0 2 (4) 0 0 7 (5) 7 (4.7) 
Lt Tibial 0 2 (3) 1 (17) 1 (2) 0 1 (8) 3 (2) 4 (2.6) 

Delayed NCV 
of Ulnar N. 
Through the 
Elbow (Rt or 
Lt) 

0 3 (4) 1 (17) 1 (2) 0 1 (8) 4 (3) 5 (3) 

Delayed NCV 
of peroneal N. 
(Rt or Lt)  

0 2 (3) 0 0 0 0 2 (1.5) 2 (1.3) 

* N=150, +ve = Abnormal = indicates delayed motor or sensory distal latency and / or decreased CMAP and / or 
SNAP. Lt = left, Rt = right  
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 The major presenting symptoms in 
positive cases are shown in table 3. 
Parasthesia and / or numbness in one or 
both hands were the commonest 
complaints and were present in 89 (74%) 
of patients. Pain in the wrist(s) and hand(s) 
was responsible for the presentation of 
slightly less than half (54 of total 120, 
45%) number of positive cases. 
Meanwhile, unilateral or bilateral shoulder 
pain was the chief complaint in only 6 
(5%) patients, 70 patients (58%) of the 
positive cases were suffering from 
symptoms other than symptoms of C.T.S. 
The commonest associated symptoms are 
knee(s) and ankle(s) pain.  
 Of the 99 positive females 79 were 
housewives  (Table 4),  7%  were teachers,  

computer or clerical workers. The main 
occupations of males were building 
constructors (7 of total 21 cases, 33%), 
teachers and officers (24%), and drivers 
(14%). The other 14% were elderly and 
not working.  
 The periodicity of the symptoms is 
shown in table 5. The highest number of 
cases complained of night symptoms 
(35%). Daily ordinary work was the 
second leading cause of symptoms (25%). 
However, fine delicate works were 
responsible in 15% of positive cases. 
About 3% and 2% of patients respectively, 
assumed that manual milking and seasonal 
variations are the leading factor for their 
complaint.

 
 

Table 3. Major presenting symptoms of positive cases* 

Chief complaint No. (%) 
Parasthesia and / or numbness of hands 89 (74) 
pain in the wrist and/or fingers, palm 54 (45) 
Weakness and /or stiffness, swollen, heaviness of 
hands 14 (12) 

Elbow and forearm pain 11 (9) 
Shoulder pain 6 (5) 

70 patients (58%) had other associated symptoms 

Associated symptoms No. (%) 
Knee(s) pain  27 (39) 
Solar pain and numbness of feet 7 (10) 
Ankle(s) pain 21 (30) 
Low backache  13 (19) 
Polyarthralgia 8 (11) 
Hip(s) pain 2 (3) 
* Some patients gave more than one complaint 
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Table 4. Distribution of the positive cases by sex and occupation 

Sex Occupation No. (%) 

Housewife (ordinary house works) 79 (80) 

Computing and writing  7 (7) 

Teacher  7 (7) 

Sewing  4 (4) 

Cleaning (offices) 2 (2) 

Female  

Total 99 (82.5) 

Construction workers  7 (33) 

Teachers and officers  5 (24) 

Drivers  3 (14) 

Farmers  2 (10) 

Cookers  1 (5) 

Aged (not working) 3 (14) 

Male  

Total 21 (17.5) 

Grand Total 120 (100.0) 

 
 

Table 5.  Periodicity and triggering factor of symptoms among the positive 
cases 

Periodicity and cause of symptoms No. (%) 

Nocturnal symptoms 42 (35) 
Daily ordinary works 30 (25) 
Fine works (typing, writing, sewing…etc.) 17 (14) 
Continuous symptoms (throughout the day and night) 9 (7.5) 
Pregnancy 7 (6) 
Manual milking  4 (3.3) 
During resting time  4 (3.3) 
Driving 3 (2.5) 
Seasonal (only during spring and summer) 2 (1.7) 
Postoperative (following caesarian section and internal fixation 
in the forearm  2 (1.7) 

Grand Total 120 (100.0) 

 
 
DISCUSSION 
 
The total number of referred cases was 
150, 120 of whom were found to be 
positive cases of C.T.S. either in one or 
both hands. Unlike other parts of the 
world,4,6,7 women in our locality are five 
times more prone to develop C.T.S. than 

men. The early attendance of our patients 
to clinics (70% had symptoms for less than 
2 years) might indicate that symptoms 
evoked by C.T.S. are very annoying and 
severe which make the patient obliged to 
seek for management. 
 Physiologically speaking, about 90-
95% of the populations are dominantly 

63 



 
CARPAL TUNNEL SYNDROME AND ASSOCIATED ENTRAPMENT MONONEUROPATHIES 

right handed.19 For that reason, C.T.S. 
more commonly affects the right hand. 
Moreover, right handed patients are more 
vulnerable to develop C.T.S. in both hands 
than left handed patients. Adding to this, 
right handed patients are more prone to 
develop C.T.S. in the opposite hand (42% 
have left C.T.S.) than left handed patients 
(25% have C.T.S. of the right hand) 
Therefore, complaining of symptoms in 
one hand will greatly raise the suspicion in 
the other hand. Also, evidence of 
entrapment of other peripheral nerves is 
more observed in right handed patients, 
mostly affecting both the ulnar and the 
right tibial nerves. Regarding left handed 
patients entrapment neuropathies were not 
reported in the right ulnar nerve, right 
tibial nerve and some other nerves. 
 Three quarters and one half of the 
patients, respectively, were complaining of 
parasthesia (and/or numbness) and pain in 
the wrist (and/or fingers and palm), which 
indicates that the use of hands accentuates 
the symptoms particularly at and below the 
site of entrapment. Other associated 
symptoms were found in 58% of patients 
indicating that predisposing factors for 
C.T.S. are stressful and rendering our 
patients to report multiple complaints.   
 Although detailed job information was 
not obtained in the present study, a number 
of occupational factors have been 
suggested to be potentially etiologic for 
symptoms of C.T.S. including repetitive / 
prolonged intensive hand activities, 
forceful exertion, awkward and static 
posture, and localized mechanical stress.20 
Most of these factors are probably 
responsible for presentation of our patients 

particularly housewives and construction 
workers.    
 Because of increasing number of 
people using computer and communication 
technology, we can observe that a good 
number of referred cases particularly 
among females (7%), got symptoms 
related to spending many hours in this 
field. This has been also observed in other 
communities,21 30% of frequent computer 
users complain of hand parasthesia and 
10% meet clinical criteria for C.T.S.20

It has been reported that symptoms usually 
worsen at night and can awaken the 
patient,12,13,22,23 which was clearly 
observed among positive cases in the 
present study. Interestingly, four female 
patients (3.3%) were getting symptoms 
only during manual milking. Two cases 
showed seasonal variation (spring and 
summer symptoms). These are seasons 
when people in our locality particularly 
workers and farmers spend most of their 
time of working in the fields.         
 These findings conclude that major 
peripheral nerves are subjected to 
compression at certain points along their 
course. Mononeuropathies due to nerve 
entrapment may give rise to symptoms 
which initially cause only minor distress, 
and for which the diagnosis may be vague. 
Adding to that, many occupational factors 
may affect more than one peripheral nerve, 
and may render them particularly 
vulnerable to compression or trauma. 
Therefore, it is important, whenever nerve 
conduction studies are carried out on 
suspected cases of compression 
neuropathy, to study nerves other than 
those which appear to be clinically 
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affected. Moreover, electrodiagnostic 
studies are the most objective tests to 
demonstrate different nerves entrapment in 
symptomatic patients. 
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א 
 

:אא
. 

:)150()12228(
אא،

א              א   
א،א. 

: )80(٪אאא)21–50()70(٪א
،120)80(٪אאא،108)72(٪א

  א 44 ٪ א              )Ulnar( ،
אא)7(٪

א.א–א. 
        א   א )58 ( ٪     

 ،   )79 (  )99 (       )33 ( ٪  
. 
:אא

     א      .   א   
א،א.  
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CARPAL TUNNEL SYNDROME AND ASSOCIATED ENTRAPMENT MONONEUROPATHIES 

الخلاصة 
  

  ي ومتلازمة النفق الاحادي المصاحبغمتلازمة النفق الرس
  

 أجريت هذه الدراسة لغرض تقييم التغييرات الفسيوكهربائية العصبية ومتلازمة الأعصاب الطرفية الأخرى لدى :الهدف

   .يغمرضى متلازمة النفق الرس

ي قد غة اشتباه متلازمة النفق الرسلديهم حال)  ذكور 28 إناث و122( مائة وخمسين مريضا  :المرضى وطريقة العمل

تم ملأ استمارة معلومات كاملة لكل مريض وتم إجراء فحص تخطيط العصب للعصب . شملوا في هذه الدراسة 

الوسطى والأعصاب الطرفية الأخرى استنادا إلى الطرق المتبعة في المعهد الملكي البريطاني في هل؛ وباستعمال جهاز 

  .عضلات مبرمج لتخطيط الأعصاب وال

منهم كانت  % ) 70(سنة و ) 50 – 21(من المرضى المحالين كانوا من الفئة العمرية بين %) 80( حوالي :النتائج

 108ي موجبة ، غمن مجموع الحالات كان متلازمة النفق الرس % ) 80 ( 120لديهم أعراض لمدة اقل من سنتين ، 

  .منهم في اليد اليسرى  %) 44( في اليد اليمنى ومن الحالات الموجبة كانت لديهم الحالة موجبة%) 72(

كافة المرضى الذين لديهم متلازمة . متلازمة النفق المصاحب الأكثر شيوعا كانت متلازمة النفق على عصب الكعبرة 

من المرضى اليمناويين كانت لديهم متلازمة النفق على  %) 7(النفق على عصب الكعبرة الأيمن كانوا يمناويين و 

الكعبرة الأيسر موجبة ، متلازمة النفق على الأعصاب الطرفية الأخرى أيضا تم تشخيصه وبنسب متفاوتة لكل عصب 

  .عصب 

من الحالات الموجبة كانت لديهم أعراض  %) 58(التخدر والتنمل في اليدين كانت السمة الرئيسية للمرضى و  

 %) 33(ن الإناث الموجبة كانت ربات بيوت و م )99(من مجموع ) 79. (إضافية أخرى عدا الأعراض في اليدين 

  .من الذكور الموجبة كانوا عمال بناء 

مهن .  الاعصاب الطرفية الاساسية معرضة لمتلازمة النفق في اماكن معينة في المسار الذي تمر فيها:الاستنتاجات

لعصب للمرضى عند اجراء فحص تخطيط ا. مختلفة توثر على اكثر من عصب طرفي و يجعلهم معرضة للضغط

من المهم ايضا اجراءالفحص ايضا على الاعصاب الطرفية الاخرى  للتاكد , ىغالذين لديهم اشتباه متلازمة النفق الرس

  .امن اصابتها من عدمه
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ABSTRACT 
 
Background Cerebral palsy is defined as any non-progressive central motor deficit dating to 
events in the prenatal or perinatal periods. It is one of the most common crippling conditions 
of childhood, and is not a specific disease but a group of disorders of varied causes.  
 There is little epidemiological data from developing countries; the prevalence is around 2 
/ 1000 live births in most developed countries. 
Objectives To describe the epidemiologic distribution of the cerebral palsy cases, its 
different types and associated abnormalities with determination of common conditions 
reported with those cases. 
Patients and Methods This is a case-series descriptive study conducted in the Specialized 
Center of Medical Rehabilitation in Baghdad (Sadir Al Kanat) on 60 children with cerebral 
palsy who were attending that center from June 2004 - May 2005 inclusive. 
Results The present study revealed that the male: female ratio was 1.5:1. Prolonged & 
vaginal labor were the most frequently reported perinatal conditions (53.4%& 66.6% 
respectively); while neonatal jaundice and/or kernicterus with cyanosis and/or asphyxia were 
the main postnatal reported conditions (46.6% and 31.7% respectively). Spastic cerebral 
palsy was found to be the most common type (76.7%). Hearing, visual and dental problems 
were the most frequent associated complications (65%, 56.7%, and 53.3% respectively). 
There was higher proportion of cerebral palsy in children from consanguine parents (58.3%). 
Conclusions and Recommendations All the associated perinatal and postnatal conditions 
suggest that good prenatal, natal and early neonatal care can prevent the occurrence of a high 
proportion of cerebral palsy cases. There is a need for enhancing health education directed 
both at mothers and at the general public with promotion of maternal child health services in 
Iraq.  
              DMJ 2007;1(1):69-77. 
Key words: Cerebral palsy, Iraqi children  
 

 
erebral palsy (CP) first described by 
Dr. Little in 1826 and it was known 

for many years by his name. It is defined 
as any non-progressive central motor 
deficit dating to  events in the  prenatal  or  
 
 
 
 
 

perinatal periods. It is one of the most 
common crippling conditions of 
childhood, and is not a specific disease but 
a group of disorders of varied causes.1  
 The child with CP and damage to the 
motor mechanisms would be expected to 
have damage to the other parts of the brain 
as well. This may be manifested as 
epilepsy, specific learning problems, 
organic behavioral disturbances, language 
deficit, and intellectual, visual and hearing 
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impairment.2-4 CP consists of a wide range 
of life time physical disabilities resulting 
in a varying degree of functional deficit.5,6 
It is difficult to find two CP children who 
are alike for the impairment in their brain 
development because it can take so many 
different forms.7 CP is neither contagious 
nor is usually inherited from one 
generation to the next. At this time it 
cannot be cured although a scientific 
research continues to yield improved 
treatment and methods of prevention.8  
 The clinical manifestation of CP often 
differ according to gestational age at birth, 
the chronological age, the distribution of 
lesions and the underlying diseases.9 The 
subtypes of CP are spastic, extra pyramidal 
and mixed.10  
 There is little epidemiological data 
from developing countries and the 
prevalence is around 2 / 1000 live births in 
most developed countries. In recent years 
the neonatal intensive care management 
has increased the survival rate of low birth 
weight babies resulting in an overall 
increase in incidence of CP in both term 
and preterm infants.1,11

 Cerebral palsy is the most common 
cause of physical disability in childhood, 
occurring in 2.0 to 2.5 per 1000 live births 
and it is the most common cause of motor 
impairment in children of Australian and 
European societies.10-15

 The present study aims at describing 
the epidemiologic distribution of the CP 
cases attending the Specialized Center of 
Medical Rehabilitation in Baghdad 
(SCMR), to specify its different types, and 
to determine common conditions reported 
in the patients' history.  

PATIENTS AND METHODS 
 
A case-series, descriptive study was 
conducted on 60 patients with CP, 
attending the Specialized Center of 
Medical Rehabilitation in Baghdad, Iraq 
(SCMR) for the period from 1st June 2004 
to 31st May 2005. The center was 
established during the 1980's to receive 
referred cases with physical disabilities 
from different public and private health 
facilities in Baghdad and surrounding 
governorates. A questionnaire form was 
designed to interview parents or the 
patients' companions for all CP cases 
attending the center, by direct interview. 
The questionnaire included information on 
age, sex, address, type of delivery, parent’s 
consanguinity and details about postnatal 
history (for any history of neonatal 
jaundice, cyanosis, fever or diarrhea).  
 Weighting with neurological 
examination of all cases was done to 
diagnose and specify types of CP, with 
examination of eye and visual acuity, 
hearing status and dental conditions under 
the supervision of the specialists in the 
center.  
 Analysis of the data was done by 
using ratios, frequencies and percentages 
to describe the distribution of the cases. 
 
RESULTS 
  
The distribution of CP cases by their 
gender reveals that the male to female ratio 
was (1.5:1) i.e. 60% male and 40% female. 
Table 1 shows the distribution of the cases 
by their types of delivery. It indicates that 
prolonged and vaginal labor was the 
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commonest type (53.4% and 66.6% 
respectively). 
 Figure 1 shows the distribution of 
cases by their types; it is clear that spastic 
type is the most common type (76.7%) and 
figure 2 shows that the common reported 
conditions, jaundice and/or  kernicterus 
with neonatal asphyxi and/or cyanosis 
were frequent postnatal conditions 
reported in the history of CP cases(46.6% 
and 31.7% respectively). Figure 3 reveals 

the distribution of the cases by their 
associated complications or problems. It 
shows that hearing problems are among 
the commonest problems followed by 
dental and visual problems (65%, 56.7%, 
and 53.3% respectively). Figure 4 
illustrates the distribution of cases by their 
parent’s consanguinity showing that there 
are a high proportion of consanguine 
parents (58.3%) among the group studied.

 
 

Table 1. Distribution of the CP cases by their types of delivery 

Types of Delivery 
Prolonged Labor Vaginal No. 

(%) 
Cesarean Section 

No. (%) 

Total 
No. (%) 

Yes 20 (33.3) 12 (20.1) 32 (53.4) 

No 20 (33.3) 8 (13.3) 28 (46.6) 

Total 40 (66.6) 20 (33.4) 60 (100) 
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    Figure 1. Percentage distribution of CP cases by their types 
 

71 



 
CEREBRAL PALSY AMONG IRAQI CHILDREN: CASE-SERIES STUDY         

6.7%

15%

31.7%

46.6%

0
5

10
15
20
25
30
35
40
45
50

Jaundice /
kernicterus

Asphyxia /
cyanosis

Diarrhea /
dehydration

Fever / meningitis

 
    Figure 2. Percentage distribution of CP cases by common conditions 
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    Figure 3. Percentage distribution of CP cases by their associated disorders 
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    Figure 4. Distribution of CP cases by their parental consanguinity 
 
 
DISCUSSION 
  
The rate of cerebral palsy was found to be 
more in the male than in the female, 

against what was found in many literatures 
which stated the relatively same rate or 
same ratio in both sex.2,13,14 This result 
may reflect the special and intensive care 
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provided by the Iraqi families towards the 
male child. In this study the commonest 
type of delivery was the prolonged and 
vaginal labor, which may had an effect on 
the future neonatal growth and 
development, which is similar to what was 
studied by other authorities.16-19 Spastic 
type of CP was the most common type. 
This is similar to what was reported in 
other papers.20,21 Neonatal jaundice and/ or 
kernicterus with asphyxia and/or cyanosis 
were found to be the commonest among 
other postnatal conditions reported with 
CP. These conditions may affect 
neurological growth of the newborns, and 
this is same to what was mentioned in 
several other studies. 22-25  
 Hearing, dental and visual problems 
were the most common complications that 
were associated with CP, which may be 
due to neurological damage or 
complications of CP. This is similar to 
what was published by Al-Naddawi et al in 
Baghdad and also by other authors.26-29 
There was increased proportion of CP in 
children of consanguineous parents, which 
may explained the genetic or familiar 
predisposition, as what was studied by 
Terzidon andBennett in 2001.30

  
CONCLUSIONS AND 
RECOMMENDATIONS 
 
Male patients were found to be more 
affected than female. Prolonged and 
vaginal labor was the commonest type of 
delivery. Spastic type of cerebral palsy 
was noticed to be the most common type. 
Neonatal jaundice and/or kernicterus with 
neonatal asphyxia and/or cyanosis were 

commonest among other reported 
conditions. Hearing problems were noticed 
to be the most common associated 
abnormalities followed by dental and 
visual abnormalities. There was an 
increased proportion of cerebral palsy in 
children born to consanguineous parents. 
So there is a need for enhancing maternal 
and public health education with 
promotion of maternal child health 
services as important measures for 
prevention and control of cerebral palsy 
problem. 
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 
  

אא)( 
 

:א
 ،  א ،א

א.  
 א.21000אא
. 

:א. 
:א.

60אאא20042005. 
:א:)1.5:1(.אא

     א)53.4٪ ،66.6 ٪   (  א  /    
   )46.6(٪  ،/  א    )31.7 .(٪     

)76.7.(٪ 
 ،א،)65٪،56.7٪،53.3٪

.(אא)58.3.(٪ 
א:אאא
א.

אא.  
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 الخلاصة

  

  دراسه وصفيه: الشلل الدماغي عند اطفال عراقيين مرضى بالشلل الدماغي

  )سلسلة الحالات(
  

يرجع تاريخ مسبباته الى فترات ما قبل الولادة او ما _ يعرف الشلل الدماغي بانه خلل مركزي غير متطور:الخلفية

. ويعتبر واحدا من اهم اسباب عوق الاطفال وهو ليس بمرض خاص بل مجموعة اضطرابات لاسباب متعددة. حولها

  ولادة حية في معظم الدول 1000 لكل 2حوالي هناك معلومات وبائية قليله من الاقطار النامية وتبقى نسبة الانتشار 

  .المتقدمة

 لوصف التوزيع الوبائي لحالات الشلل الدماغي ولايجاد الانواع المختلفة ولتحديد اهم الحالات المسجله من :الاهداف

  .التاريخ المرضي للحالات المدروسه

ي مركز صدر القناة التخصصي للتاهيل هذه الدراسة الوصفيه لسلسلة الحالات المرضيه، انجزت ف :طرائق العمل

 طفلا يعانون من الشلل الدماغي والذين راجعوا المركز خلال الفتره من 60الطبي في بغداد، شملت العينه 

  .2005 الى مايس2004حزيران

امل شكلت الولادات المتعسره والطبيعيه اكثر العو ). 1: 1.5( اظهرت النتائج ان نسبة الذكور للاناث هي :النتائج

او تلف الدماغ بسبب / ، ثم اليرقان الولادي )على التوالي% 66.6، %53.4(المسجله من بين عوامل ما حول الولادة

النوع التشنجي وجد بانه . كعوامل مسجله ما بعد الولادة%) 31.7(او الاختناق / مع الازرقاق %) 46.6(اليرقان العالي

  %).76.7 (اشهر نوع من انواع الشلل الدماغي

% 56.7، %65(مشاكل السمع واللثه والبصر ظهرت بانها مشاكل مهمة مصاحبة للشلل الدماغي،حيث كانت 

  )%58.3 (وقد سجلت نسبة عالية من الشلل الدماغي لدى اطفال زواج الاقارب. على التوالي%) 53.3و

رجح بان الرعاية الجيده للأم  كل عوامل ماقبل وبعد الولاده المرتبطه بالحالات المدروسه ت:الاستنتاج والتوصيات

والطفل ممكن ان تمنع حدوث النسب العاليه من الشلل الدماغي فهناك حاجه لرفع مستوى التثقيف الصحي الموجه للام 

وللمجتمع ولدعم وتطوير خدمات صحة الامومه والطفوله كخطوات واجراءات مهمه للوقايه والسيطره على مشكلة 

 .الشلل الدماغي في العراق
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ABSTRACT 
 
Background Head trauma now represents a major cause of death and disability among young 
otherwise healthy people, and it is claimed that it is more common than ever. 
Radiographs are now replaced by CT scanning as the primary method of assessing head 
trauma, but MRI might be needed too. 
Aim It is to evaluate the role of CT scanning in cases of acute head trauma of different 
severity. 
Patients A retrospective study has been carried out of 50 cases of acute head trauma with 
positive CT scanning referred to Azadi Teaching Hospital in Duhok city from March 2003 
through December 2005. 
Results All the intracranial sequelae of acute head trauma are documented and analyzed, 
where the males are found to be involved in 78% of the cases, and in up to 60% of the cases 
the victims are in the first three decades of life, RTA-the main cause shows a dramatic 
increase compared with other studies. 
 Fractures are present in the majority of the cases indicating a significant trauma, 
moreover, more than one sequelae can be detected in many cases.  
 A localized brain oedema, contusions, and intracerebral hematomas are the most 
commonly found sequelae, while other sequalae such as subarachnoid hematomas, subdural 
hematomas, and epidural hematomas are encountered less. Diffuse brain swelling as has been 
declared in other studies is more common among children. 
Conclusion CT scanning remains the first diagnostic imaging tool to detect the different 
intracranial post-traumatic lesions of acute head trauma, many of which are life-threatening, 
on the other hand, MRI is spared for full assessment of head trauma, and for follow up too. 
              DMJ 2007;1(1):69-89. 
Key words: Acute head trauma, CT scanning study, Hematoma 
 

 
Trauma is the most common cause of 
death and permanent disability in the early 
decades of life with neurological trauma 
causing the majority.1 Cranial trauma is 
responsible        for    150 000        hospital  

admissions per year in the UK, while in 
United States 500 000 new cases of head 
injury occur every year,1 and it has been 
claimed that head trauma is more common 
than ever. 
 With the ubiquitous availability of CT 
scanning since the early 1970s the 
diagnosis and management of head trauma 
had been changed significantly,2-4 where 
CT scanning is considered even less cost 
effective than admission.5,6 This study 
aims to evaluate the role of CT scanning in 
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intracranial sequelae, their frequencies 
correlated with age, sex, and the presence 
of a skull fracture. 
 
MATERIAL AND METHODS 
 
During a 34-month period, from March 
2003 through December 2005, 50 cases of 
acute head trauma with positive CT scan 
findings are studied retrospectively. 
 The ages are ranging from 1-69 years 
(mean is 27.1 years, median is 24.1 years, 
standard deviation is 19.70). In each case, 
the age, and sex of the patient, type of 
trauma, any associated fracture, and CT 
sequelae with their percentages are all 
documented. 
 
RESULTS 
 
Out of 50 cases included in the study, 39 
cases (78%) are males, while female cases 
are only 11 cases constituting 22%. 
 The age distribution is clarified in 
figure 1. 
 An associated fracture is documented 
in 41 cases (82%) of the cases; the non-
fractured cases are only 9, constituting 
18% . 
 Regarding the etiologies, road traffic 
accidents (RTA) is the cause of injury in 
86% of the cases, while fall from heights 
(FFH), and bullet injuries constitute 8%, 
and 6% of the etiology, respectively . 
 The incidence of different intracranial 
sequelae is shown in  figure 2, where a 
localized brain edema is shown in 29 
cases, the other sequelae: i.e.: an 
intracerebral hematoma in 23 cases, a 
brain contusion in 22 cases, a subdural 

hematoma in 19 cases, a diffuse brain 
swelling in 15 cases, a subarachnoid, 
epidural, and an intraventricular hematoma 
in 9, 8 and 5 cases respectively . 
 Other less common sequelae, such as 
acute subdural effusion, and 
pneumatocephalus are encountered less 
frequently, although not shown in the 
histogram. 
 
DISCUSSION 
    
It has been noticed in patients with 
multiple injuries that head is the most 
commonly injured part, and in fatal RTAs, 
injury to the brain is found in 75% of 
victims at autopsy, where most of the 
serious head traumas occur in people 
under age of 30 years of age.7

 A male predominance is obvious, 
where males constitute 78%, (39 case), 
and the female victims constitute 22 % 
(only 11 cases). 
 The male to female ratio is almost 4:1, 
compared with other series showing 3:1 
and 3:1.5 respectively,8 where males are 
seen to be involved more in all age groups. 
 This discrepancy reflects more 
involvement of males in the social, and 
economic life, in spite of the female 
predominance observed in our community. 
 This study elicits that the highest 
incidence of cases is in the first decade, 
constituting 30%, while the fifth, sixth, 
and seventh decades collectively form only 
28%, whereas, more than half of the total 
cases, a 60%, occur in the first three 
decades of life (Figure 1), this finding is 
similar to a study done in 1989, where the 
children and young adults were the main 
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victims  of  acute  head  trauma in  61%  of 
cases.7

 Generally, in this study, there is a 
decrease in the incidence of head trauma 
with increasing age, except for the second 
decade. In other two separate studies, 
pediatric age group constituted 53% and 
39% respectively.7,8

 This series shows that more than two 
thirds of the cases are due to road traffic 
accidents (RTA) constituting 86% of all 
the cases, whereas, fall from height (FFH), 
and bullet injuries constitute 8% and 6% 
respectively. The high incidence of RTAs 
reflects a high contribution to the etiology 
which is in deed an almost double of that 
figure found in a previous study a 46 %.7  
 Many authors have noted that in 
children RTA, and FFH are the main 
causes in acute head trauma, while in 
adults assaults are added too.4 However, 
there are authors who considered falls as 
the main cause of acute head trauma.7,8

   The steep raise in the incidence of 
acute head traumas is, probably, reflecting 

an increasing number of vehicles on badly 
paved roads with ignorance of 
commitment to the traffic regulations, and 
laws. 
 There is a lot of debate concerning the 
significance of finding a fracture in the 
post-traumatic skull radiographs,9 
however, no much stress is laid on this 
point since the majority of the cases were 
referred immediately for an urgent CT. 
 In this study 82% of the cases are 
associated with fractures, while, the non-
fractured cases constitute 18% only, this 
high incidence might be explained on the 
basis of severity, and the selectivity of the 
cases  . 
  A fracture on radiography indicates a 
significant force has applied to the bony 
vault. However, the lack of visualization 
of a fracture does not exclude a significant 
injury to the underlying brain; therefore, a 
skull fracture may or may not indicate a 
brain injury.10 The literature shows an 
incidence of 2%-42% of fractures in acute 
head trauma.7
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   Figure 1. The incidence of acute head trauma in different age groups 
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   Figure 2. The incidence and number of different post-traumatic sequelae of  
   acute head trauma 
  
 
  
PATHOLOGICAL TYPES OF 
INTRACRANIAL SEQUELAE SEEN 
ON CT SCANNING 
 
The neuroradiology of trauma has 
undergone a dramatic change since the 
advent of CT scanning, which is regarded 
now as the primary method of assessing 
head injury, supplemented by a lateral 
radiograph of cervical spine.4

 In the early reports, it was established 
that generally there was a direct 
relationship between the severity of 
clinical presentation, and the 
demonstration of abnormalities,8 where all 
the cases in this series show one or more 
post-traumatic sequel, indicating a 
considerable severity, and it was estimated 
that up to 60% of  this study showed two 
or even three intracarnial sequelae, such as 

an epidural, and an intracerebral 
hematomas, or a subarachnoid, a 
subduaral, and an intracerebral hematomas 
all together. 
 The incidence of abnormal CT 
findings are variable in different series 
ranging from 37%, 73%, 86% to 98%.7

 
Diffuse Brain Swelling (DBS) 
DBS (Figure 3) is due to loss of auto 
regulation resulting in an increase in blood 
flow and blood volume forcing CSF out of 
the ventricles and subarachnoid spaces, 
leading to compression of ventricles and 
cisterns with no significant change in 
white matter, though other authors claim 
some increase in density.4

 DBS is observed more among 
pediatric cases following head trauma, and 
it is usually due to a rapid hyperaemia, 
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since children differ in mode of injury, 
flexibility due to presence of sutures and 
poor myelination, and in a rapid response 
to trauma in the form of vasodilatation and 
increase in cerebral blood flow. 
    DBS is documented more among 
pediatric age group, a 33% compared with 
28% among the adults (Figure 2). Others 
had recorded incidence of 21% with a ratio 
of 3.5 times more than in adults, while a 
separate study showed 27% with a 
pediatric to adult incidence ratio of 2:1.7  
 
Localized Brain Oedema (LBO) 
LBO (Figure 4 and 5) appears as a poorly 
defined hypodense area with shift of the 
midline structures to the contralateral side 
which may be the only presenting 
feature.12  
 LBO is usually noted to accompany 
other sequelae, which might explain its 
high incidence, in this study 58% of cases 
show LBO (Figure 2). In another study the 
incidence was 41%.7

 
Brain Contusion and Intracerebral 
Hematoma (ICH) 
Brain contusion (Figure 4) lesions are 
pathologically areas of haemorrhage, 
necrosis and oedema, appearing as 
multiple small scattered, usually ill-
defined heterogeneously high densities 
interspersed with low density areas of 
oedema or normal density.4

 ICH (Figure 5 and 10) appears as a 
well-defined circumscribed high density 
area surrounded by a low density area of 
oedema. Some authors believe that both 
contusions and ICH often coexist in the 
same case, and the incidence of ICH is 

higher    than   estimated,7   were    ICH   is 
frequently associating other complications . 
    This study documented a high 
incidence of contusions, and ICH of 44% 
and 46%, respectively (Figure 2), where 
the previous reports declared low figures 
1, this might reflect the severity, and the 
selectivity of the cases of head traumas 
included in this study.  In a separate study 
the incidence of contusion and ICH were 
13% and 25% respectively.7

    A countercoup injury is regarded rare, 
while others claim the reverse,10 and it can 
be seen in the opposite side of the injury 
(Figure 6), and nowadays Holburn's force 
shear theory is accepted, to some, to 
explain a countercoup lesion on the basis 
of rotational acceleration leading to shear 
force strains.11,12

 In this study, a countercoup injury is 
found in 3% of the cases, while a previous 
study showed 0.7%.7

 
Acute Subdural Hematoma  
ASD ( Figure 3, 5 and 6) appears as a 
hyperdense extracerebral crescent-shaped 
blood collection with a convex lateral 
border and concave medial border, and a  
rarely a SDH can be isodense or even 
hypodenses, moreover, an acute SDH can 
occur in the posterosuperior aspect of 
interhemispheric fissure.8,13

     Acute SDH is found in 38% of this 
study (Figure 2), other studies have shown 
19%, 9%, 12.6%, 16% and 59%.7,1,14-16 

    A subdural hygroma is an 
extracerebral crescentic collection equal in 
density to CSF, and it is not possible to 
distinguish it from a chronic SDH on CT 
scanning, on the other hand it can be life-

82 



 
Dohuk Medical Journal                            Volume 1, Number 1, 2007

threatening and may have the same clinical 
significance as a subdural hematoma. 
    Subdural hygromas are found in two 
cases of this series (4%) (Figure 2), while 
others had documented 5%, and 9.5%, 
respectively.7,15

 
Epidural Hematoma  
An EDH (Figure 7 and 8) appears as an 
extra-axial hyperdense biconvex lenticular 
collection, with a possible shift of 
ventricles, due a laceration to middle 
meningeal artery or disruption of dural 
venous sinuses. Bilateral EDH have been 
reported, and the majority are associated 
with fractures and laceration of adjacent 
dural vessels (Figure 7 and 8). 
    This study shows an incidence of 16% 
(Figure 2), while others had recorded 2%, 
6-7%, 9% and 18.3%, respectively.7,14-16  
 
Subarachnoid Hematoma (SAH) 
SAH (Figure 9) appears as a hyperdensity 
in the basal cisterns,Sylvian fissure, sulci, 
or in the interhemispheric fissure. A 
calcified falx in an elderly patient should 
not be misinterpreted as an SAH  . 
 A SAH may coexist with any of other 
sequelae, but usually found isolated in 
basal cistern with a fractured base, whilst a 
SAH over the hemisphere may be related 
to a fracture, local hematoma or 
contusion.16  
    In this study the incidence of SAH is 
18% (Figure 2); while other studies 
showed 37%, 2% and 7%, respectively. 
7,8,15  
    Incidence of SAH increases with 
increasing severity of the head trauma; this 

might explain the wide range of incidences 
in different series.9

 
Diffuse Axonal Injury 
DAI was originally referred to as 
“shearing injury", and is common with 
severe head trauma. DAI appears as small 
lesions of 5-15 mm, usually multiple 
typically found near the gray-white mater 
junction, corpus callosum, dorsal lateral 
upper brain stem, or in the basal ganglia, 
however, others add brain swelling and 
intraventricular hematoma too. DAI is 
associated with a poor prognosis,1,11 and  
the mortality may reach to 50% of  the 
cases . 
    DAI is thought to be due to a 
rotational acceleration of brain causing a 
sort of shear-strain deformity and hence 
indirect mechanical injury in a top-down 
pattern.18  
    MRI is far more sensitive than CT 
scanning in detecting DAI, and the latter 
modality can only detect the lesions which 
are greater than 15 mm, or when they are 
present in internal capsule or corona 
radiate.8

 No DAI can be diagnosed confidently 
in this study, in spite of the severity of 
many cases, explained on the basis that CT 
often fails to detect DAI since most of the 
lesions are small and  more than 70% are 
nonhemorrhagic.8 Two separate studies 
have shown incidences of 0.8%& 2.7% 
respectively.1,7 

 
Intraventricular Hematoma  
IVH  (Figure 9) is frequently associated 
with a parenchymal damage and it is an 
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ominous   sign   indicating  a  severe   head 
trauma.3 

    This study shows an incidence of 
16%, while other two studies showed 
2.5%, and 0%, respectively.7,14    Some previous studies recorded low 

incidences of 3% and 0.8%,7 however, 
more recent studies recorded high 
incidences of up to 35% of the cases,8 
while this study shows an incidence of 
10% , and when diffuse axonal injury of 
corpus callosum is encountered , then an 
associated IVH can be found in up to 60% 
of the cases. 

    Hydrocephalus implies obstruction 
within CSF pathway where it can be found 
proximal to the level of obstruction, due to 
an intraventricular clot, or a mass effect 
from oedema, hematoma or a brain 
contusion,2 the clinical outcome is much 
worse , but the number of cases severe 
enough to require shunting is 5% (Figure 
9).  

Pneumocephalus and Hydrocephalus     This study shows an incidence of 
16%, while the reported incidences are 
highly variable because of inconsistent 
definition of the entity.1

A pnematocephalus can result from a basal 
fracture, mastoid bone fracture, or a 
fracture through a paranasal sinus (Figure 
10). 
  
 

  

Figure 3. A 26 years old female with a diffuse brain 
swelling, white cerebellar sign, and a left subdural 
hematoma 

Figure 4. A 40 years old male with a left temporal 
contusion, a skull fracture, and a subdural 
hematoma 
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Figure 5. A 34 years old male with a left scalp 
hematoma, a skull fracture, a left subdural, and a  
right occipital intracerebral hematomas 

Figure 6. An adult male involved in a RTA  with a 
right subdural hematoma, skull fracture, and a left 
counter-coup contusion 

 
 
 
 

Figure 7. An 11 years old boy involved in a RTA, 
with a left parietal epidural hematoma 

Figure 8. A 7 years old boy with a left temporal 
epidural hematoma, and a mass effect on the left 
lateral ventricle 
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Figure 9. A 65 years old female presented with 
dilated   lateral, and third ventricles, sub-
arachnoid, and intraventricular hematomas 

Figure 10. A 52 years old male with a skull  
fracture, intracerebral hematoma,  extensive 
intracerebral, and intraventricular air 
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 
 

− 
 

:אא,
. 

    א               
א,MRIא. 

:@א. 
:א50א,א

א20032005. 
:אא,א

.א 
 אlocalized brain oedema, brain contusion, intracerebral hematomaא.

subdural ,  subarachnod, epidural hematomas. 
אאא,א

. 
:,א,

  .אאא
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  الخلاصة
  

   دراسة بجهاز ألمفراس أللولبي-ألأصابات الحادة للرأس
  

أكثر حدوثاً من  تعد إصابات الرأس المسبب الرئيس للوفاة و الإعاقة عند الأحداث ، و يتكهن بأنها اليوم :خلفية البحث

  .أي وقتٍ مضى

ولكن هذا . ولقد استبدل التشخيص ألشعاعي التقليدي باٌلمفراس الطبقي للتقويم الأولي في حالات إصابة الرأس     

  .الأمر لا يلغي دور الرنين المغناطيسي في حالات خاصة وللمتابعة ايضا

  . الحادة للرأس تقويم دور المفراس في الكشف عن المضاعفات في الأصابات:الهدف

 حالة موجبة بالمفراس الطبقي لإصابات الرأس الحاد ألمسجلة في 50 لقد تم توثيق المضاعفات و تحليلها في :المرضى

  .2005 و لغاية نهاية كانون الأول 2003مستشفى ازادي في دهوك  في الفترة من اذار  

وكان الكسر في الجمجمة متزامنا مع . في آنٍ واحد تبين بأن حوادث الطرق هي المسبب الرئيس و المتصاعد :النتائج

  .الأغلبية الساحقة للإصابات الموجبة بالمفراس، كما تم تشخيص واحد أو أكثر من المضاعفات في الحالة الواحدة

وتعد اٌلودمة الموضعية، وحالات الرض و النزف داخل الدماغ أكثر المضاعفات حدوثاً، في حين نجد بأن النزف   

  . عنكبوتية والنزف فوق القاسية و النزف تحت القاسية اقل حدوثاًتحت اٌل

الأمر الذي ,  يمكن الأستنتاج بأهمية و فعالية المفراس في الكشف عن المضاعفات المختلفة لأصابات الرأس :الاستنتاج

 أما من ناحية .ويمكن ادخار الفحص بجهاز الرنين المغناطيسي لحالات خاصة. يستدعي التشخيص والعلاج العاجلين

  .المسببات فيجب الأستعانة بوسائل الأعلام و خلافها للتقليل من حوادث الطرق المسبب الرئيس لأصابات الرأس
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ABSTRACT 
 
Objectives  To determine the significance of testing for anit-beta-2 glycoprotein I dependent 
(aβ2-GPI) among stroke patients of antiphospholipid syndrome (APS). 
Subjects and Methods Fifty selected patients with strokes and 30 healthy individuals were 
tested for IgG isotype of anticardiolipin (aCL), aβ 2-GPI, and antiphosphatidyl serine (aPS) 
autoantibodies. The study was conducted in the Postgraduate Laboratory Center, College of 
Medicine, and University of Dohuk, Iraq during April 2005. The indirect solid phase enzyme 
– linked immuno-sorbent assay (ELISA) technique was used for the detection of IgG aCL, aβ 
2-GPI, and aPS. The studied cases and controls were under 50 years of age and had no 
recognizable risk factors. 
Results One or more of the tested APLAs were detected in 14/50 (28%) of cases with stroke. 
The IgG aCL was detected in 11/50 (22%), IgG aβ 2-GPI in 14/50 (28%), and IgG aPS in 
9/50 (18%) of the studied patients. However, IgG aCL was detected in 2/30 (6.7%) of 
controls with absence of other antiphospholipids antibodies (APLAs). All IgG aPS positive 
cases (9/14, 18%) were found to be positive for IgG aβ2-GPI and IgG aCL markers. 
Moreover, all IgG aCL positive cases (11/50, 22%) were positive for IgG aβ2-GPI marker. 
On the other hand, IgG aβ2-GPI as a sole marker was detected in another 3 positive APLAs 
cases with (3/14, 21.4%).  
Conclusions In this study, IgG aβ2-GPI autoantibodies were found to correlate more with 
stroke cases of APS than other APLAs. These findings necessitate testing for this marker and 
ascertain the evidence accumulating which would assign a central role played by aβ2-GPI in 
strokes of APS. 
              DMJ 2007;1(1):90-7. 
Key words: Anti- β 2 glycoprotein I autoantibodies, Stroke 
 

 
 
 
 
 
 
 
 
 
 
 

There is a substantial number of gaps 
in the knowledge about the 

association between stroke and APS.1 
Cerebral ischaemia associated with APS 
occurs at a younger age than the typical 
atherothrombotic cerebrovascular disease 
and is often recurrent and associated with 
high positive GPL APLAs( 1 GPL equal to 
1µg/ml of IgG) values and usually linked 
to the presence of aCL antibodies.2,3 Other 
data suggested that subsequent thrombo-
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occlusive events and death after focal 
cerebral ischaemia associated with IgG 
aCL and might occur sooner.4

 The APLAs were found in 25% of 
patients under the age of 45 with 
cerebrovascular accident with unclear 
etiology.5 Another study reported the 
prevalence of APLAs in 20% of stroke 
victims under the age of 50 years.6 The 
relative risk of stroke associated with the 
presence of APLAs had been assessed and 
an increased risk of stroke associated with 
the presence of antibodies of IgG type that 
were dependent upon the presence of β 2-
GPI was observed.7 

 The APS should be suspected in 
young patients with stroke in setting of 
detection of APLAs, particularly in the 
absence of other risk factors.7 Therefore, 
the aim of this study was to determine the 
significance of testing for anit-beta-2 
glycoprotein I dependent (aβ 2-GPI) 
among stroke patients of APS. 
 
MATERIALS AND METHODS 

 
Fifty selected patients suffering from 
stroke attacks and 30 healthy individuals 
were tested for APLAs in the Postgraduate 
Laboratory of Medical College, University 
of Dohuk, Iraq during April 2005. The 
cases were enrolled from those seen in the 
main hospitals in Mosul City, Iraq between 
March 2004 and March 2005. The patients 
were not being previously diagnosed as 
SLE cases. Both groups were under 50 
years of age and having no recognizable 
risk factors including hypertension 
(systolic blood pressure <140 mm Hg and 
/ or diastolic of 90 mm Hg), diabetes 

mellitus (fasting blood glucose of ≤ 126 
mg/dl and/or 2-hours Post-prandial 
glucose of ≤140 mg/dl), dyslipidemia 
(total cholesterol level of <240 mg/dl and 
HDL of >35 mg/dl), and smoking (current 
or previous). The stroke cases were 
defined by clinical criteria of focal 
neurological deficits of sudden onset 
lasting≥24 hours. The cases were clinically 
diagnosed by neurologists and the majority 
(44/50, 88%) of cases confirmed by image 
techniques such as Computerized 
Tomography (CT) scanning or Magnetic 
Resonance Imaging (MRI). 
 The Enzyme–linked immuno-sorbent 
assay kits (Orgentic Diagnostika 
Mainz/Germany) were used for the 
detection of APLAs, which were IgG of 
aCL, aβ 2-GPI, and aPS autoantibodies, by 
indirect solid phase enzyme immunoassay 
(ELISA) technique. The IgG isotype 
results were assessed in IgG phospholipid 
(GPL) units, with one unit equal to 1µg/ml 
of IgG. According to manufacturer’s 
instructions, cases were considered to be 
significantly positive if the titer was >10 
GPL units for aCL, >8 GPL for aβ2-GPL, 
and >10 GPL for aPS autoantibodies. 

 
RESULTS 

 
Among the studied stroke patients, IgG 
aCL was detected in 11/50 (22%), IgG aβ 
2-GPI in 14/50 (28%), and IgG aPS in 
9/50 (18%). Among the control group, IgG 
aCL was detected in 2/30 (6.7%) with 
absence of other autoantibodies. Among 
the APLAs positive stroke patients, 
combined profile of IgG aCL with IgG 
aβ2-GPI was observed in all IgG aCL 
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positive cases and profile of IgG aPS with 
IgG aβ2-GPI in all IgG aPS positive cases 
too. Moreover, IgG aβ2-GPI marker as a 
sole marker was detected in another 3/14 
(21.4%) of patients in the absence of other 
APLAs.  
 The neuro-imaging of the brain (CTS 
or MRI) among the 14 APLAs positive 
stroke cases revealed normal findings in 
4/14 (28.6%), localized ischaemic 
infracted area in 6/14 (42.8%), and 
multiple infracted areas in 4/14 (28.6%) 
cases. On the other hand, none of the 
studied cases showed imaging evidence of 
hemorrhage. All cases with positive 
neuroimaging findings of localized area 
were with history of single stroke attack, 
while cases with multiple affected areas 
were with history of recurrent episodes of 
stroke. 
 
DISCUSSION 

 
The APS is an autoimmune disease 
characterized by existence of one or more 
of APLAs and at least one clinical 
manifestation, the most common being 
venous or arterial thrombosis and recurrent 
fetal loss. Since the discovery in 1990 that 
β2-GPI is involved in APS as a co-factor 
the interest in this protein has increases 
tremendously, but crucial information is 
still lacking. This protein has low affinity 
for anionic phospholipids compared to 
other plasma proteins such as clotting 
factors; meanwhile this affinity increases 
up to 100 times after interaction with aβ2-
GPI.8,9 Therefore, as a result of this 
increase in affinity, these proteins interfere 
to a significant degree with the interaction 

of other plasma proteins with anionic 
phospholipid surfaces and can inhibit their 
coagulation function.10

 In this study, one or more of positive 
APLAs were detected in 28% of stroke 
cases and this finding is notable in the 
region. The IgG aCL was detected in 22%, 
IgG aPS in 18%, and IgG aβ2-GPI in 28% 
of stroke cases. Moreover, all IgG aCL and 
IgG aPS positive cases were found to be 
positive for IgG aβ 2-GP too. Therefore, 
all detected APLAs positive stroke patients 
were found to harbor IgG aβ2-GPI 
autoantibodies. In addition, 3 other stroke 
patients were detected to be positive for 
IgG aβ 2-GPI as a sole marker (i.e., 
absence of IgG aCL and IgG aPS). From 
these findings, IgG aβ 2-GPI 
autoantibodies were found to correlates 
more with stroke patients than other 
APLAs markers in APS. 
 The term "antiphospholipid cofactor 
syndrome" was used to describe cases in 
which clinical manifestations are related to 
APS in the presence of aβ2-GPI and 
absence of other APLAs markers.11 This 
highlights the importance of testing for 
aβ2-GPI antibodies assay in diagnosing 
clinical events related to APS to avoid 
underestimation of cases. In addition, this 
syndrome was also reported by Picillo et 
al12 in cases with recurrent arterial and/or 
venous thrombosis without SLE. 
Moreover, Katsarau et al13 reported this 
phenomenon among a case with ischemic 
stroke. 
 The mechanisms by which aβ2-GPI 
initiate prothrombotic states are multiple 
and many receptors on different cell types 
have been proposed to bind the β 2-GPI- 
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antibody complex and affecting the 
coagulation cascade. The induction of 
tissue factor, intracellular adhesion 
molecules (ICAM) and vascular adhesion 
molecule (VCAM) are examples of this 
pathogenic activity of aβ2-GPI on 
endothelial cells.14,15 The neuro-
radiological imaging procedures 
performed here revealed positive findings 
in 71.4% (10/14) in APLAs positive cases 
and multiple involved areas were 
diagnosed in all cases with recurrent 
attacks. Therefore, this imaging technique 
may be helpful aid in the diagnosis of 
these events related to APS and localizing 
the lesion.  
 Bevers et al16 and Arnout et al17 
reported that both Lupus anticoagulant 
(LA) and conventional aCL to be non-
specific tests since LA can detect 
antibodies to both human prothrombin and 
human β2-GPI or other antibodies. 
Moreover, the conventional aCL assay can 
detect a range of antibodies, including 
antihuman β2-GPI, antibodies directly 
bind cardiolipin, and antibodies directed to 
other cardiolipin-binding plasma 
proteins.18,19 Although, in 1999 the 
determination of aβ 2-GPI was not 
included in the Sapporo laboratory criteria 
for diagnosis of APS,20 but it was 
suggested as important testing marker in 
meeting in Boston in 2002.21 The main 
problem in different previous studies was 
the lack of standardization of aβ 2-GPI 
antibody ELISA kits. New ELISA assay 
techniques with improved sensitivity and 
specificity for testing aβ2-GPI dependent 
methods are in use.  

 In conclusion, the detected rate of 
APLAs among stroke cases in this region 
is notable and worthwhile. Moreover, IgG 
aβ2-GPI autoantibodies rate was found to 
correlates more with stroke cases of APS 
than IgG aCL and IgG aPS autoantibodies. 
These findings necessitate testing for this 
marker in stroke patients and ascertain the 
evidence accumulating which would 
assign a central role played by aβ2-GPI in 
stroke cases of APS. 
  
REFERENCES 

 
1. Gatenby PA. Controversies in the 

antiphospholipid syndrome and 
stroke.  Thromb    Res   2004; 
114:483-8. 

2. Brey RL, Hart RG, Sherman DG, 
Tegeler CH. Antiphospholipid 
antibodies in cerebral ischemia in 
young people. Neurology 1990; 
40:1190-6. 

3. Nencini P, Baruffi MC, Abbate R, 
Massai G Amaducci L, Inzitari D. 
Lupus anticoagulant and 
anticardiolipin antibodies in young 
adults with cerebral ischemia. Stroke 
1992;23:189-93. 

4. Brey RL, Stallworth CL, McGlasson 
DL, Wozniak MA, Wityk RJ, Stern 
BJ, et al. Antiphospholipid antibodies 
and stroke in young women. Stroke 
2002;33:2396-400.  

5. Munts AG, van Genderen PJ, Dippel 
DW, van Kooten F, Koudstaal PJ. 
Coagulation disorders in young adults 
with acute cerebral ischemia. J Neurol 
1998;245:21-5. 

93 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Nencini+P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Baruffi+MC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Abbate+R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Massai+G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Amaducci+L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Inzitari+D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Munts+AG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22van+Genderen+PJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Dippel+DW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Dippel+DW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22van+Kooten+F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Koudstaal+PJ%22%5BAuthor%5D


 
ANTI- β2- GLYCOPROTEIN I AUTOANTIBODIES MORE CORRELATES WITH STROKES…...

6. Gromnica-Ihle E, Schossler W. 
Antiphospholipd syndrome. Int Arch 
Allergy Immunol 2000;123:67-76. 

7. Brey RL, Abbott RD, Sharp DS, Ross 
GW, Stallworth CL, Kittner SJ. 
Beta(2)-Glycoprotein I-dependent 
anticardiolipin antibodies and risk of 
ischemia stroke and myocardial 
infarction: the Honolulu heart 
program. Stroke 2001;32:1701-6. 

8. Willems GM, Janssen MP, Pelsers 
MM, Comfurius P, Galli M, Zwaal 
RF, et al. Role of divalency in the 
high-affinity binding of 
anticardiolipin antibody- β2-
glycoprotein I complexes to lipid 
membranes [Abstract]. Biochemistry 
1996;35:13833-42. 

9. Lutters BC, Meijers JC, Derksen RH, 
Arnout J, de Groot PG. Dimers of β2-
glycoprotein I mimic the in vitro 
effects of β2-glycoprotein I- anti- β2-
glycoprotein I antibody complexes. J 
Biol Chem 2001;276:3060-7. 

10. de Laat HB, Derksen RHWM, de 
Groot PH. β2-Glycoprotein I, the 
playmaker of the antiphospholipid 
syndrome. Clin Immunol 
2004;112:161-8.  

11. Cabral AR, Amigo MC, Cabiedes J, 
Alarcon-Segovia D. The 
antiphospholipid/cofactor syndromes: 
a primary variant with antibodies to 
ß2-glycoprotein I but no antibodies 
detectable in standard 
antiphospholipid assays. Am J Med 
1996;101:472-81. 

12. Picillo U, Marcialis MR, Italiano G. 
Antibodies to ß2-glycoprotein I in 

anticardiolipin negative patients. J 
Rheumatol 1998;25:1440 –2. 

13. Katsarou E,  Attilakos A,  Fessatou S,  
Tsapra H,  Tzavara V, Dracou C. 
Anti-B2-Glycoprotein I antibodies 
and ischemic stroke in a 20 month-old 
boy. Pediatrics 2003;112(1):188-90.  

14. Gharavi AE, Pierangeli SS, Colden-
Stanfield M, Liu XW, Espinola RG, 
Dracou C. GDKV induced 
antiphospholipid antibodies enhance 
thrombosis and activate endothelial 
cells in vivo and in vitro. J Immunol 
1999;163:2922-7. 

15. Salemink I, Blezer R, Willems GM, 
Galli M, Bevers E, Lindhout T. 
Antibodies to β2-glycoprotein I 
associated with antiphospholipid 
syndrome suppresses the inhibitory 
activity to tissue factor pathway 
inhibitor. Thromb Haemost 2000; 
84:653-6. 

16. Bevers EM, Galli M, Barbui T, 
Comfurius P, Zwaal RF. Lupus 
anticoagulant IgG (LA) are not 
directed to phospholipids only, but to 
a complex of lipid-bound human 
prothrombin. Thromb Haemost 1991; 
66:629-32. 

17. Arnout J, Meijer P, Vermylen J. 
Lupus anticoagulant testing in Europe: 
an analysis of results from the First 
European Concerted Action on 
Thrombophilia (ECAT) survey using 
plasmas spiked with monoclonal 
antibodies against human β2-
glycoprotein I. Thromb Haemost  
1999;81:929-34.  

18. Roudey    RA.   Immunology    of   the  

94 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Brey+RL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Abbott+RD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Sharp+DS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Ross+GW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Ross+GW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Stallworth+CL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Kittner+SJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Willems+GM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Janssen+MP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Pelsers+MM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Pelsers+MM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Comfurius+P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Galli+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Zwaal+RF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Zwaal+RF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=11053420&query_hl=25&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=11053420&query_hl=25&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=12837887&query_hl=18&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=12837887&query_hl=18&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Gharavi+AE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Pierangeli+SS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Colden%2DStanfield+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Colden%2DStanfield+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Liu+XW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Espinola+RG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Salemink+I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Blezer+R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Willems+GM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Galli+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Bevers+E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Lindhout+T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Bevers+EM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Galli+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Barbui+T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Comfurius+P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Zwaal+RF%22%5BAuthor%5D


 
Dohuk Medical Journal                            Volume 1, Number 1, 2007

 antiphospholipid antibody syndrome. 
 Arthritis Rheum 1996;39:1444-54. 

20. Hughes GR. Hugh’s syndrome: the 
antiphospholipid syndrome. A 
historical view. Lupus 1998;7 Suppl 
2:1-4. 

19. Rampazzo P, Biasiolo A, Garin J, 
Rosato A, Betterle C, Ruffatti A, et al. 
Some patients with antiphospholipid 
syndrome express hithero undescribed 
antibodies to cardiolipin-binding 
proteins. Thromb Haemost 2001; 
85:57-62. 

21. Pengo V. Communication. 48th 
Annual SSC Metting, Boston, MA, 
USA. [online]. 18 Jul 2002 [cited 24 
Apr 2007]. Available from: URL: 
http:// www.med.unc.edu/isth/ 

95 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Rampazzo+P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Biasiolo+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Garin+J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Rosato+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Betterle+C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Ruffatti+A%22%5BAuthor%5D


 
ANTI- β2- GLYCOPROTEIN I AUTOANTIBODIES MORE CORRELATES WITH STROKES…...

 
 
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 

 
 :   א   50         

302006.אantiphoshpatidyl serine (aPS) autoantibodies, 

anticardiolipin (aCL) , aβ 2-GPIאא. 
:IgG aCL 11/50)22(٪IgG aβ 2-GPI14/50)28(٪IgG aPS9/50)18(٪

. 
:א28٪

.א
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  الخلاصة

  

الأجسام المضادة للبيتا كليكوبروتين ذات علاقة أكثر لدى المرضى المصابين بنوبات السكتة 

  الدماغية في متلازمة الدهون الفوسفاتية

  

لمصابين بنوبات   لدى المرضى ا (aβ2-GPI)اهمية التحري عن الأجسام المضادة البيتا كليكوبروتين  دراسة :الأهداف

  . السكتة الدماغية لمتلازمة الدهون الفوسفاتية

تم جمع .  شخصا سليما كمجموعة ضابطة30 مريضا مصابا بالسكتة الدماغية و50 شملت هذه الدراسة :طرق البحث

 في واجريت الفحوصات في مختير الدراسات العليا. واربيل, دهوك, العينات من المستشفيات التعليمية لمدن الموصل

تم إجراء الدراسة على عينات من مصل الدم باستخدم فحص المقايسة الأنزيمية المناعية . كلية الطب جامعة دهوك

الأجسام المضادة البيتا و,  (aCL)لقياس كمية ونسبة المضادات للدهون الفوسفاتية وهي المضادات للدهون القلبية

   . (aPS) نوالمضادات للفوسفاتيدل سير (aβ 2-GPI) كليكوبروتين

. من المرضى المصابين بأزمات السكتة الدماغية%) 28 (14/50شخصت متلازمة الدهون الفوسفاتية لدى  :النتائج

%) 28 (14/50والأجسام المضادة البيتا كليكوبروتين لدى %) 22 (11/50حيث المضادات للدهون القلبية سجلت لدى 

  . المرضىمن %) 18 (9/50والمضادات للفوسفاتيدل سيرن لدى 

لدى المرضى المصابين بنوبات %) 28( ان النسبة التي سجلت للأجسام المضادة للدهون الفوسفاتية :الاستنتاجات

 كليكوبروتين في متلازمة الدهون الفوسفاتية هي 2السكتة الدماغية في هذه المنطقة جديرة بالأهتمام وان مضادات البيتا 

   .بات من بقية الأجسام المضادة للدهون الفوسفاتيةالأكثر اهمية وعلاقة في حدوث هذه النو
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ABSTRACT 
 
Objectives Estimation of the reliability and accuracy rate of exercise tolerance test in the 
diagnosis of coronary heart diseases. 
Setting Ibn Al Betar Hospital / Baghdad / Iraq. 
Methodology The study enrolled 53 patients (36 males and 17 females) from those referred 
to Ibn Al Betar Hospital with a provisional diagnosis of coronary heart disease during the 
period May / June 2005. All patients were subjected to the exercise tolerance test. The results 
were analyzed with reference to the results of subsequent coronary angiography in order to 
estimate the reliability and accuracy rate of the test.  
Results The results revealed moderate test reliability (Kappa value = 0.47) with an accuracy 
rate of (62.2%). It was less accurate in females but this gender difference did not achieve 
statistical significance (p value > 0.05).   
Conclusions The moderate test reliability needs more extensive investigation to delineate the 
various sources of variability, whereas improving its   awkward   accuracy rate mandates the 
expanded use of other supportive tests such as nuclear imaging and 2D echocardiography. 
              DMJ 2007;1(1):98-104. 
Key words: Coronary heart disease, Exercise tolerance test, Reliability, Accuracy rate 
 

 
schemia that is not present at rest can be 
detected by precipitation of typical 

chest pain or ST segment depression. 
Treadmill, stress, or exercise tolerance 
electrocardiography (ETT) is the most 
useful non – invasive procedure for 
evaluating patients with coronary heart 
disease. While being sensitive and useful 
in the detection and quantitation of 
coronary heart disease yet, it is not 
infallible and may produce false positive 
results. The results are also influenced by 
the  severity of  coronary heart disease and  
 
 
 
 

hence false negative results are low in 
severe cases and vice versa. The predictive 
accuracy of (ETT) is lower in women than 
in men.1-4

 The test should be classified as non-
contributory (and not negative) if the 
patient can not achieve an adequate level 
of exercise because of locomotor or other 
non cardiac problems. 
 Coronary angiography provides 
detailed information about the extent and 
nature of coronary artery disease, and may 
be indicated when non-invasive tests have 
failed to elucidate the cause of atypical 
chest pain.2

      Accuracy is the test ability to correctly 
identify positive and negative cases while 
reliability refers to the consistency of the 

I 
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results when repeat examinations are 
performed under constant conditions. 
Sources of variability in any test may 
come from biological variations; 
instrumental variations, intra and inter 
observer errors. Reliability is measured by 
the Kappa value (κ) which relates actual 
measure of agreement between two 
examiners and the agreement by chance.5-

11

 Different and widely diverse figures 
were reported by different studies and 
authors regarding the evaluation of the 
results of the exercise tolerance test 
(ETT).12,13 

The study has been designed to explore 
this problem and to extract local figures 
from routine hospital practice. 
   
Aims of the Study: Estimation of the 
reliability (Kappa value) and accuracy rate 
of ETT. 
 
PATIENTS AND METHODS 
 
The sample included 53 patients aged 40 – 
70 years (36 males and 17 females) 
referred to Ibn Al-Betar hospital with a 
provisional diagnosis of angina pectoris 
during the period May/ June 2005. Ibn Al 
Betar Hospital, Baghdad/Iraq is a 
specialized third level center in 
cardiovascular surgery.  
 Stress ECG testing was performed for 
all patients on motorized treadmill using 
Bruce Protocol up to a predicted maximal 
heart rate for age.14 

 The results were compared with the 
results of subsequent coronary angiogram 

which is considered as a reference test. 
The data were summarized and tabulated 
in a fourfold table in order to estimate the 
required rates.
 
The calculated rates are the following: 

1. Sensitivity (%) = 100x
ca

a
+

 

 

2. Specificity (%) = 100x
db

d
+

 

 

3. Accuracy (%) = 100x
dcba

da
+++

+  

 
4. False Positive (%) = 1 – specificity 
 
 
5. False Negative (%) = 1 – sensitivity 

 
6. Reliability: expressed as Kappa value 

(κ).                  
 

                  Observed agreement  – 
    total chance agreement 
Kappa (κ) =   

                          100 – Total chance  
      agreement 

 
Kappa (κ) is expressed as parts of one, 
thus: 
 
Moderate agreement   = 0.4 – 0.6  
 
Substantial agreement = 0.6 – 0.8  
 
Good agreement          = > 0.8 
 
Total agreement           = 1 
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Coronary Angiography 
ETT 

Positive negative 
Total 

Positive a b a + b 
Negative c d c + d 
Total a + c b + d a + b + c + d 

a= True Positive,    b= False Positive,     c= False Negative,   d= True Negative  

 
RESULTS AND DISCUSSION  
 
38 cases proved positive by (ETT) (26 
males and 12 females) compared to an 
angiogram yield of 30 cases (22 males and 
8 females). 15  cases  proved  negative  by  
(ETT) ( 10  males and   5   females) 
compared to a    negative  angiogram  in 
23  cases  ( 14   males and  9  females) 
(Table 1).                                         
 Table 2 shows a summary of the 
estimated rates. The overall sensitivity, 
specificity and accuracy rates were 80%, 
39.1% and 62.2% respectively. Male 
figures (81.8%, 42.8% and 66.6% 
respectively) were higher, compared to 
female figures (75%, 33.3% and 52.9% 
respectively). The lower sensitivity and 
specificity in females led to higher false 
positive and false negative rates (66.7% 
and 25% respectively). 
 Statistical analysis of table 2 using   
Z– test to compare the different rates 

showed that all comparisons proved 
statistically insignificant (P value > 0.05). 
 It is evident that there is a crucial need 
for improving accuracy   rate. Increased 
yield might be expected with the use of 
other supportive maneuvers like the 
combined use of nuclear imaging and 2D 
echocardiography. In addition to that, 
matters related to careful interpretation 
should be followed. These include the 
meticulous search for signs other than ST 
– T changes that may correlate with the 
presence or severity of coronary heart 
disease e.g. sub maximal pulse response or 
ventricular ectopy.3,14  
 Kappa value (κ) equals 0.47 which 
indicates moderate agreement. Such a 
limited value might be due to errors in 
interpretation, inherited biological 
variations, instrumental defects or poor 
pre– test preparation e.g. ignoring the 
prerequisite of fasting status and the 
exclusion of prior anti – ischemic drugs.

 
 

Table 1. ETT / Coronary Angiogram Results for Males & females 

Coronary Angiography 
ETT * 

Positive negative 
Total 

Male 18 8 26 
  Positive 

Female 6 6 12 
38 

Male 4 6 10 
  Negative 

Female 2 3 5 
15 

 Total 30 23                       53 

* ( ETT) Reliability  (κ)  = 0.47 
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Table 2. Summary  statistics for the estimated rates by gender 

Rates Males & Females  Males  Females 

Sensitivity          80%  * 81.8% 75% 

Specificity 39.1% 42.8% 33.3% 

Accuracy  62.2% 66.6% 52.9% 

False Positive 60.9% 57.2% 66.7% 

False Negative  20% 18.2% 25% 

* Based on Z- Test  
   P value > 0.05 for all comparisons 

 
 
CONCLUSIONS 
 
1. The test reliability shows moderate 

agreement as evidenced by a Kappa 
value (κ) of 0.47. 

2. The accuracy rate of (ETT) is 62.2%. 
It is less accurate in females (52.9%) 
than in males (66.6%). The gender 
difference did not achieve statistical 
significance (P value >0.05). 

3. The high false positive rate (60.9%) is 
a reflection of the low specificity of 
the test (39.1%). Similarly, the low 
false negative rate (20%) is a 
reflection of its sensitivity rate (80%). 

 
RECOMMENDATIONS 
 
1. To improve reliability, a larger 

prospective study including larger 
sample size is needed to highlight the 
different sources of variability and 
correct them accordingly. 

2. To increase the accuracy rate, other 
supportive tests might be used in 
conjunction with (ETT) such as 
nuclear imaging and 2D 
echocardiography. 
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 
 

 

 
:. 

:)ابن البيطار/(א/א. 
:53)3617(א)ابن البيطار(

א2005.
.א

. 
:א)Kappa value= 0.47(62.2.٪

א،)p>0.05.( 
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  الخلاصة
  

 موثوقية ومعدل صحة فحص القلب بالاجهاد في مجال تشخيص امراض القلب التاجية
  

  .تشخيص امراض القلب التاجية حساب موثوقية ومعدل صحة فحص القلب بالاجهاد في مجال :الهــدف

  .العراق/بغداد/لجراحه القلب والاوعيه الدمويه  مستشفى ابن البيطار:المكان

 اصابتهم همن المحالين الى مستشفى ابن البيطار لاشتبا) ى انث١٧ذكر و  ٣٦( مريضا ٥٣ شملت الدراسة :المنهجية

 جميع المرضى لفحص القلب بالاجهاد وقورنت  اخضع.٢٠٠٥/بامراض القلب التاجية خلال شهري مايس و حزيران 

  .نتائج الفحص بنتائج فحص قسطرة الشرايين التاجية بهدف استخلاص موثوقية و معدل صحة فحص القلب بالاجهاد

مع  %) ٦٢٫٢( و معدل صحة مقداره). =  ٠٫٤٧κ(  اظهرت النتائج موثوقية فحص معتدلة مقدارها:النتائـــج

   (P value > 0.05)ستوى احصائى غير معنوىفارق ذكورى ارجح ولكن بم

ان الموثوقيه المعتدله للفحص بحاجه الى دراسه اوسع لتحديد مناشى التباين المختلفه فى حين يحتاج  :الإستنتاجات

تحسين معدل صحه الفحص الى استعمال اوسع للفحوص الساندة الاخرى مثل التصوير بالنضائر المشعه والفحص 

  .دتيه ثنائى الابعابالامواج فوق الصو
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ABSTRACT 
 
Background The prevalence of impaired glucose tolerance (IGT) and previously 
undiagnosed diabetes mellitus(PU-DM) in variety of ethnic group has been well documented. 
Limited information, however, is available about the presence in Iraqi population. 
Objective The aim of this study is to investigate the prevalence of the glucose intolerance 
and undiagnosed diabetes among healthy adult population. 
Materials and methods A total of 918 members of the general population of Baghdad city 
were studied. They presented different age groups (ranging from 20 to 60 years).All subjects 
were in good health, and had normal fasting serum glucose levels (<6.1 mmol/L).For 
assessment of hyperglycemia, all subjects underwent an oral glucose tolerance test.   
Results Among 918 subjects (401 males and 517 females), 19.0% males and 16.8% females 
had IGT. The prevalence of PU-DM was 1.2% for males and 5.6% for females. The 
prevalence increased with age in both genders. IGT and PU-DM were more commonly seen 
in obese subjects than in normal weight subjects (IGT: 24.5% vs 11.9%) and (PU-DM: 6.3% 
vs 1.9%). 
Conclusions This report on the IGT and PU-DM from Baghdad population showed a high 
prevalence of these disorders. 
              DMJ 2007;1(1):105-11. 
Key words: Asymptomatic Hyperglycemia, Impaired glucose tolerance, Diabetes mellitus, 
Prevalence 
 

 
he rising burden of obesity and 
diabetes worldwide represents a 

tremendous challenge for health-care 
systems.1

  
 
 
 
 
 
 
 
 
 

Published studies regarding this 
problem in Iraq are limited and most of 
them concentrated on the prevalence of 
overt type-2 diabetes.2 The aim of this 
study was to determine the prevalence of 
glucose intolerance and undiagnosed 
diabetes among apparently healthy adults, 
especially those with normal fasting serum 
glucose levels. 
  
SUBJECTS & METHODS 
 
From January through December 2005, 
918 members of the general population 
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(401 males and 517 females), who were 
recruited through several medical institutes 
in Baghdad city were studied. They 
represented different age groups (ranging 
from 20 to 60 years) of adult urban living 
in various parts of Baghdad city. All 
subjects were in good health, had normal 
fasting serum glucose levels (< 6.1 
mmol/L), and were not taking any 
medication. They had no history or clinical 
evidence of severe chronic diseases and no 
history of excessive alcohol intake. None 
of the females was pregnant. All subjects 
underwent an Oral Glucose Tolerance Test 
(OGTT).The OGTT was performed 
according to World Health 
Organization(WHO) specifications.3 The 
subjects were given a 300-ml beverage 
containing 75 g glucose and were asked to 
consume it in <5 min. Blood specimens 
were collected into plain tubes 
immediately before and 2 h after the 
glucose load. The specimens were 
centrifuged, serum was separated 
immediately, and serum glucose levels 
were determined using ACE Bench-Top 
automated analyzer, which uses a glucose 
oxidase method. Fasting serum glucose 
after 12-14 hours overnight fasting and 
serum glucose 2 hours after ingestion of 75 
g glucose were measured. The participants 
were divided into three main categories on 
the bases of glucose tolerance: Normal 
Glucose Metabolism (NGM, n=721), 
Impaired Glucose Tolerance (IGT, n=163), 
or Previously Undiagnosed Diabetes 
Mellitus (PU-DM, n=34).  
 The diagnosis was made according to 
the criteria adopted by the American 
Diabetes Association (ADA) in 1997 4; 

(NGM: FPG < 6.1 mmol/L, and 2-h post 
load-plasma glucose < 7.8 mmol/L; IGT: 
FPG <7.0 mmol/L and 2-h post load-
plasma glucose 7.8-11.1 mmol/L; type 2 
diabetes: FPG ≥ 7.0 mmol/L or 2-h post 
load-plasma glucose ≥ 11.1 mmol/L). For 
assessment of over weight and obesity, the 
height and weight measurements for each 
subject were used to calculate the body 
mass index. [BMI=weight (kg)/height 
(m²)]. Subjects with a BMI < 25.0 were 
considered to have normal weight, 
overweight >25.0 to 29.9 and obese ≥ 
30.0.5  
 
RESULTS 
 
Table 1 shows the prevalence of IGT and 
PU-DM among the studied population. 
The prevalence of IGT was relatively 
higher in males than in females (19% vs 
16.8%), whereas the prevalence of PU-DM 
was 1.2% for males and 5.6% for females. 
However, the over all prevalence of IGT 
was 17.8% and PU-DM was 3.7%. The 
higher prevalence of IGT and PU-DM was 
in the older age subjects > 50 years, 
(29.0% and 7.5%) compared to the middle 
age subjects <50 years  (16.1% and 2.1%) 
respectively. Obese subjects had higher 
prevalence of IGT and PU- DM than 
normal weight subjects (IGT: 24.5% vs 
11.9 %, and PU-DM:  6.3% vs 1.9%) the 
mean value of 2-h post carbohydrate 
serum glucose concentrations in normal 
weight subjects was 6.15 ± 2.1 mmol/L, 
overweight 6.52 ±2.3 mmol/L and in obese 
7.22 ± 2.6 mmol/L, the differences were 
statistically significant (p value < 0.01). 
Subjects  with  positive  family history  for 

106 



 
Dohuk Medical Journal                           Volume 1, Number 1, 2007

 

Table 1. Prevalence of  IGT& PU-DM among study population (N=918) 

NGM 
N=721 

IGM 
N= 163 

PU-DM 
N=34  

No. (%) No. (%) No. (%) 

Sex 
males 401 320 (79.8) 76 (19.0) 5 (1.2) 
Females 517 401 (77.6) 87 (16.8) 29 (5.6) 

Age in years  
21-30 366 316 (86.3) 41 (11.2) 9 (2.5) 
31-40 285 220 (77.2) 52 (18.2) 13 (4.6) 
41-50 160 117 (73.2) 39 (24.3) 4 (2.5) 
51-60 107 68 (63.5) 31 (29.0) 8 (7.5) 

BMI in kg/m²  
Normal weight <25.0 268 231 (86.2) 32 (11.9) 5 (1.9) 
Overweight 25.0-29.9 381 304 (79.8) 65 (17.1) 12 (3.1) 
Obese >30.0 269 186 (69.2) 66 (24.5) 17 (6.3) 

Family history for DM  
Positive 147 93 (63.3) 45 (30.6) 9 (6.1) 
Negative 771 628 (81.5) 118 (15.3) 25 (3.2) 

 
 
diabetes also had higher prevalence for 
IGT and PU-DM compared with those 
with negative family history of DM (IGT: 
30.6% vs 15.5% and PU-DM: 6.1 % vs 
3.2). 
 
DISCUSSION 
 
The prevalence of IGT varies among 
different population.6-8 The present study 
showed 17.8 % had IGT; and 3.7% had 
PU-DM; which increases progressively 
with increasing age, ranging from 11.2 to 
29.0 % and 2.5 to 7.5 %. 
   Were these percentages applied to the 
27 million Iraqi populations, beside the 
fact that a half population in Iraq is adults, 
about 2.4 million adults aged 20-60 would 
have IGT and almost half million would 
have type -2 diabetes. 

     Several studies documented similar 
findings; an IGT prevalence of 11.0 % in 
US adults with no previous diagnosis of 
diabetes was evident in the International 
Health and Nutrition Examination study.9 
Results from the European Horn Study,10 
which investigated Dutch population, 
showed an IGT prevalence of 10.3% with 
large difference between different age 
groups. It is worrying to find such a high 
prevalence of IGT among our population. 
Since IGT is an independent risk for type-
2 diabetes.11 Accordingly, we can see that 
type-2 diabetes is on the high scale. It is 
therefore conceivable that a high 
prevalence of IGT among our population, 
especially older age subjects may suggest 
a high potential for further rise in type-2 
diabetes. Many risk factors are observed 
for the high prevalence of IGT or DM,12 
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such as high racial susceptibility to 
diabetes, high familial aggregation, central 
obesity, insulin resistance and life style 
change due to urbanization. In Iraq, as well 
as in other countries, these factors are at 
increased rate, and expected to be more 
prevalent. Studies suggest that weight loss 
and increased physical activity among 
people with pre-diabetes prevent or delay 
diabetes and may return blood glucose 
levels to normal.13 In our population, the 
risk confirmed by the high level of BMI 
found in a large proportion of the studied 
sample. Indeed, 68.3% of the subjects 
were overweight or obese. This 
observation was noted before.14 Despite 
the fact that subjects with impaired fasting 
glucose (IFG) were not included in our 
study, the mean serum glucose levels 
during OGTT were high in obese subjects, 
and in correlation analysis a significant 
relationship was found between glucose 
levels and BMI values (r=0.189, p value 
<0.01). 
 Thus, we found that obese subjects 
had higher prevalence of IGT and PU-DM 
in comparison with normal weight 
subjects. In view of the confounding effect 
of the high familial aggregation of 
diabetes,15 the prevalence of IGT among 
offspring with one or both diabetic parent 
was 30.6% and PU-DM 6.1 % In this 
respect, It is of interest to note that of the 
147 subjects who had positive family 
history of DM, 70(48%) were obese; such 
a finding may partly explain the high 
prevalence of IGT and PU-DM in our 
population. The association between 
obesity and hyperglycemia is stronger in 
the     presence   of    parental    history   of  

diabetes.16  
 
CONCLUSIONS 
 
These data indicate an increase in the 
frequency of hyperglycemic state in Iraqi 
adults. In addition, increased 
hyperglycemic state is related to unknown 
genetic defect combined with 
environmental factors, predominantly 
obesity.   
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 
 

א
 

 
:      )PU-DM (    )IGT ( 

      א .    א      א  
א. 
:        )PU-DM (    )IGT  (

א20−60א. 
:א918א.אא20−60א.

.אאא 
:918)401517(،19٪16.8٪)IGT(

)PU-DM(אא1.2٪5.6٪. 
אאא.)IGT PU-DM(

אאא)IGT: 24.5% vs 11.9%()PU-DM 6.3% vs 1.9%(. 
:אPU-DMIGTאא. 
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  الخلاصة
  

من اختبار تحمل السكر عند الاشخاص الذين لديهم مستوى السكر بعد  بعد ساعتين  الدمسكرفرط 

  الصيام ضمن الحد الطبيعي
  

لوكوز غو اختلال تحمل ال) PU-DM( السكري الغير المشخص داءالانتشار  بينت الوثائق الى :خلفية الموضوع

)IGT ( الظاهرة محدودةبالنسبة للعراق، يبدو أن المعلومات في هذه . المجاميع الاثنيةفي مختلف.  

  .لوكوز عند العراقيين البالغينغ السكري الغير المشخص و أختلال تحمل الانتشار التحري عن :الهدف

جميع الاشخاص بصحة جيدة .  شخصاً بعد اجراء فحص تحمل السكر918 تم تقييم حالة السكر عند :المواد و الطرق

  . سنة60 – 20بيعي و تراوحت أعمارهم بين و كان مستوى السكر عندهم بعد الصيام ضمن المستوى الط

 كذلك وجود .لوكوزغمن الاناث يعانون من أختلال تحمل ال% 16.8من الذكور و % 19 أظهرت النتائج أن :النتائج

 هذه الظاهرة يتناسب مع انتشارأن زيادة . من الاناث يعانون من السكري الغير المشخص% 5.6من الذكور و % 1.2

  .نة الجسمتقدم العمر و بدا

 الغير المشخص و أختلال تحمل ي السكر الداء ظاهرةانتشار تؤكد النتائج المستخلصة من هذا البحث :الاستنتاج

  .لوكوز عند سكان مدينة بغدادلغا
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ABSTRACT 
 
Objective This case is presented to show that leech infestation is still not uncommon in Iraq 
especially of the genital tract. Leech infestation, could cause menorrhagia in women. 
Case profile A 45years old multiparous woman from Sinjar’s rural areas in Mosul province, 
attending the out patient department with severe vaginal bleeding, and a history of moderate, 
continuous vaginal bleeding for four months. She underwent diagnostic curettage three 
months before, which revealed normal secretory endometrium.  The infected woman was pale 
and hypotensive with features of chronic iron deficiency anemia. Speculum and 
gynecological examinations demonstrated no abnormalities. Total abdominal hysterectomy as 
an emergency was done with preservation of both ovaries; bleeding persisted postoperatively; 
re-assessment by speculum pelvic examination revealed leech infestation of the vagina. 
 The Leech belongs to Phyllum Annelida, class Hirudinea, and order Rhychobdellida. An 
infestation with leeches should be considered in patients who present with menorrhagia and 
history of immersion in fresh water lakes or streams in tropical infested areas. Leech 
infestation is not common in gynecological practice, and is rare nowadays as water supplied 
to all cities and villages is passing through filtration and disinfection process.  
Conclusion Leech infestation should be remembered, as a cause of menorrhagea, in areas 
where using river water and sitting at riverside is habitual for women in infested rural areas.  
              DMJ 2007;1(1):112-7. 
Key words: Leech infestation, Menorrhagia 
 

 
eech of the Phyllum Annelida, class 
Hirudenea are blood sucking 

hermaphroditic parasite that attach 
themselves to vertebrate host, bite through 
the skin, and suck out a quantity of blood, 
they are egg laying Annelida which have 
elongated annular bodies. To feed itself the 
leech applies its anterior sucker containing 
a mouth armed with three medially 
arranged  jaws,   which  make  a  Y-shaped  
 
 
 
 
 

incision. When leeches feed, they secrete 
an anticoagulant (hirudin), which helps 
them to obtain a full meal of blood.1,2 To 
prevent blood clotting, the saliva contains 
a histamine-like vasodilator and 
anticoagulant such as hirudin or 
hementerin. Cells involved in leech 
inflammatory response have been 
characterized by morphological, 
histochemical, and immunohistochemical 
methods, macrophage like cells NK like 
cells, and granulocytic migration. Other 
enzymes include (alin esterase) antitrypsin, 
antiplasmin and antielstase.3,4  
 Leeches vary in shape from elongated 
and cylindrical to broad or ovoid. They 

L 
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may be black, brightly colored, or mottled; 
they have muscular suckers at both their 
anterior and posterior ends.5   Their length 
varies from 5-45cm.1,2 

 Many different types of leech occur 
worldwide. Those that attack man may be 
divided into two groups: land terrestrial 
leech and aquatic leech.1,3,4,6 Aquatic leech 
live exclusively in fresh water.1,4 The leech 
attach to the external surfaces of the host  
named external leech causing external 
hirudiniasis, while the leech attach to the 
internal surfaces or mucous membrane of 
the host called internal leech, which 
causing internal hirudiniasis.5-7 Leeches 
may cause human morbidity or even 
mortality:
 The first group; Land leech, species 
related to the genera haomadipsa and 
phyrobdella are 1-8cm long. They usually 
attach themselves to the lower legs or 
ankles and are adapted for penetrating 
clothes. They ingest about 1ml of blood in 
one hour then drop off.6-8  

 The second group; Aquatic leeches, a 
species related to the genera Hirudinaria, 
limnatis and Derobdela swims in water 
nd attach themselves to the bathers. They a  

may enter the mouth, nostrils, eyes, vulva, 
vagina, urethra and anus.1,9,10 

 The main pathological effect of the 
leech is the blood loss, but other 
manifestations include pain caused by the 
biting, secondary infection, itching and 
phobia. Leech should not be pulled off 
roughly when removed. 
 The most important step in the 
diagnosis of leech infestation depends on 
presence of leech in situ. It may present at 
any time and in any place. Diagnosis 
depends on the history of the habitation 
and living in the infested areas, and by 
examination of leech morphology which 
appear dark brown in color, engorged with 
blood and presence of fresh pink unclotted 
blood around the attachment site (Figure 
1). Examination of the leech showed it is 
dark brown in color, filled with blood, and 
as it secretes heparin like material, there is 
pink fresh unclotted blood around the site 
of attachment.4,11,12 

 Prophylaxis of leech infestation is by 
using central water supply, of filtered 
disinfected water, and avoidance of 
drinking and bathing in stream water.  

 
  Figure 1. Leech morphology 
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CASE PROFILE 
 
A 45years old, multiparous woman 
presented to the out patient gynecology 
clinic, with heavy and continuous vaginal 
bleeding for four months, the blood was 
fresh without clots. She had no pain and 
there were no other factors for that 
bleeding. On examination she was very 
pale, tachycardia (pulse rate was 
120beats/minute) with hypotension (blood 
pressure was 90/50 mmHg with signs of 
chronic iron deficiency anemia as 
koilonychia. Abdominal examination 
revealed no abnormalities. Pelvic 
examination using Cuscos speculum which 
is passing through direct anteroposterior 
position in the vagina, yeilded fresh 
unclotted blood which was assessed as 
moderate to severe in amount, no other 
lesion was found in the lateral walls of the 
vagina or cervix. The bimanual digital 
examination revealed an anteverted bulky 
uniformly enlarged multiparous uterus 
with no adnexial mass.
 

RESULTS 

 
Other laboratory Investigation were done, 
and revealed hemoglobin concentration 
7gm/l, blood urea 30mg/dl, and fasting 
blood sugar 90mg/dl and coagulation 
screen was normal; blood group was A 
rhesus positive. Abdominal ultrasound was 
done which showed no abnormalities apart 
from just bulky multiparous uterus with 
normal ovaries. 
 The patient underwent a diagnostic 
curettage  for this   problem  three   months  

ago; the histopathological result showed 
normal secretory phase endometruim. She 
was given a progestagen drug that made no 
difference. 
 Her anemia was corrected by giving 
two units of cross-matched blood.  After 
two days under general anesthesia and 
through lower abdominal transverse 
incision, laparatomy was done; a classical 
total abdominal hysterectomy was done, 
with preservation of both ovaries. She 
passed motion in the second postoperative 
day. The first 4 days postoperative period 
passed smoothly with no complications.  
On the 5th postoperative day vaginal 
bleeding started which was mild to 
moderate in amount. 
 She was examined in the theater in 
lithotomic position, without anesthesia, 
under aseptic condition, when Sims 
speculum was passed to her vagina, there 
was a motile annular body of 6 cm length, 
dark brown in color, filled with blood, 
with pink fresh unclotted blood around 
attachment site, typical of a leech parasite, 
the leech was hold by a sponge forceps 
and was pulled out gently, removal was 
not easy; the mass was instilled with about 
5 ml (1%) Lidocaine after which, it 
detached itself and started movement. The 
mass was an aquatic leech, and was sent in 
a special container to the Parasitology 
department of the medical college, and 
found to be aquatic leech, a species of the 
genera Hirudinaria Limnatis which are 
endemic in north of Iraq. 

 The patient was discharged one day 
after removal of the stitches, and then, 
unfortunately did not return for follow up. 
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DISCUSSION 
 
This pathological condition is extremely 
rare in urban areas, the aquatic leech have 
weak jaws and require soft tissue, such as 
the mucous membrane.8 Emphasis should 
also be made to create awareness among 
professionals working in areas where leech 
infestation is prevalent.13  
 A case with postmenopausal vaginal 
bleeding and hemorrhagic shock had been 
recorded in Ethiopia.14  
 
CONCLUSIONS AND 
RECOMMENDATIONS 
 
Leech infestation should be considered as 
a cause of abnormal vaginal bleeding, in 
endemic areas, other wise the diagnosis 
will be missed. 
1. Stream Water should not be used for 

drinking or washing before space 
filtration and chlorination, or boiling 
especially in rural places.  

2. In endemic areas using and sitting at 
riverside by women should be 
avoided.  
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CASE REPORT- LEECH INFESTATION PRESENTING AS METROMENORRHAGIA        

 
 

)leech(א)metromenorrahgia(–
א 

 
:)leech(א

א).()leech()menorrhagia(. 
:45אאאא

א4.
אא.

א..
א،א،

א)leech(. 
  )leech (  )Annelida ( )Hirudinea ( )Rhychobdellida .(   )leech (

   א                .
)leech(א
. 

:)leech(א
א. 
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  الخلاصة
  

  احتشار العلقة تظهر كنزف رحمي طمثي
  

احتشار .  خاصة في السبيل التناسليتقدم هذه الحالة لتوضيح ان احتشار العلقة لا يزال موجودا في العراق :الغرض

  .العلقة قد يسبب غزارة الطمث قي النساء

متكررة الولادة في سن الخامسة و الاربعين من المناطق الريفية لسنجار في محافظة نينوى، ة  امرأ:سجل الحالة

أجري لها . راجعت العيادة الخارجية تشكو من نزف مهبلي شديد، وعانت من نزف مهبلي متوسط مستمر لأربعة اشهر

 و ناقصة الضغط مع ملامح شاحبةكانت المرأة . كشط تشخيصي قبل ثلاثة اشهر الذي أظهر أن بطانة الرحم طبيعية

تم أستئصال الرحم و الحفاظ . أظهر المنظار و الفحص بأنه لا توجد أشياء غير طبيعية. فقر الدم بعوز الحديد المزمن

اجري لها اعادة تقييم بالفحص الحوضي بالمنظار و الذي اظهر احتشار . استمر النزف بعد العملية. على المبيضين

  .العلقة بالمهبل

احتشار العلقة يجب أن ). Rhychobdellida(، رتبة )Hirudinea (، صنف)Annelida (عائلةلعلقة تتبع ا  

يوضع في الاعتبار في المرضى الذين يعانون من غزارة الطمث و لهم تاريخ غطس في بحيرات و جداول المياه في 

اض النسائية، و نادر هذه الايام لان المياه احتشار العلقة غير شائع في ممارسات الامر. المناطق الاستوائية المصابة

  .التي تزود بها المدن و القرى تكون مصفاة و معقمة

 يجب ان يوضع في الاعتبار كسبب لغزارة الطمث، للنساء الذين يستعملن مياه الانهار أو لهم  احتشار العلقة:الاستنتاج

   .عادة الجلوس بجانب الانهار في الاماكن القروية المصابة
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