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Dear Colleagues

I am proud to introduce to you the first issue of Dohuk Medical Journal, the official
journal of Dohuk College of Medicine. The college is one of the three medical schools in
Kurdistan region / Iraq. It was established in 1992 to accomplish a mission of providing
well trained doctors to the community. The mission also aimed to activating scientific
researches in the field of medicine and health.
I hope that the journal will be useful in distributing and sharing knowledge, views
and experiences among personnel involved in providing health services to the
community.

Dr. Farhad K. Sulayvani
MBChB, CABS, FRCS
Dean, Dohuk College of Medicine,
University of Dohuk
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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.

F

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
*Professor
of
Epidemiology,
Head,
Department of Family and Community
Medicine, Dohuk College of Medicine
E-mail: samimaldabbagh@yahoo.com

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
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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
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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
9
leadership skills. 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 socioeconomic 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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PERINATAL MORTALITY IN AZADI TEACHING HOSPITAL,
DOHUK CITY, IRAQ
EMAN Y. MALIK, MBChB, FICMS*, AVIAN S. ABDULKHALIQ, MBChB, DGO**
Submitted 1 November 2006; accepted 26 February 2007

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

P

erinatal mortality is an important
indicator of obstetric care, health
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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
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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
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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 preeclampsia,
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
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labor (11.9%) and breech presentation
(10.3%). As for macerated stillbirths, the
three main predisposing factors were preeclampsia, (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
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

Causes

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

0

6 (10)

126 (100.0)

60 (100.0)

Rhesus isoimmunization
Total

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 maternalage groups
Age (years)

Perinatal deaths
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
Parity

Perinatal deaths
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
Birth weight (grams)

Perinatal deaths
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
0-2 (poor)

236 (55.3)

3-5 (acceptable)

138 (32.3)

5 ( good)

53 (12.4)

Total

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
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Perinatal deaths
No. (%)

427 (100.0)

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
21
preeclampsia.
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-
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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
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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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ﺍﻟﺨﻼﺼﺔ
ﺍﻟﻭﻓﻴﺎﺕ ﺍﻟﻭﻻﺩﻴﺔ ﻓﻲ ﻤﺴﺘﺸﻔﻰ ﺃﺯﺍﺩﻱ ﺍﻟﺘﻌﻠﻴﻤﻲ /ﻤﺩﻴﻨ ِﺔ ﺩﻫﻭﻙ
ﺍﻟﺨﻠﻔﻴﺔ :ﻴﺸﻜل ﺍﻟﻤﻭﺕ ﺩﺍﺨل ﺍﻟﺭﺤﻡ ﺃﻭﺃﺜﻨﺎﺀ ﺍﻟﻭﻻﺩﺓ ﺘﺠﺭﺒﺔ ﻤﺭﻴﺭﺓ ﻟﻸﻡ ﻭﻗﻠﻕ ﻓﻲ ﺍﻟﻤﻤﺎﺭﺴﺔ ﺍﻟﺴﺭﻴﺭﻴﺔ ،ﻭﻫﻨﺎﻙ ﺸﺤﺔ ﻓﻲ
ﺍﻟﺩﺭﺍﺴﺎﺕ ﻋﻠﻰ ﺍﻟﻨﻁﺎﻕ ﺍﻟﻤﺤﻠﻲ ﻟﺘﻘﻴﻴﻡ ﻫﺫﻩ ﺍﻟﻤﺸﻜﻠﺔ.

ﺍﻷﻫﺩﺍﻑ :ﺃُﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻟﺘﻘﺩﻴﺭ ﻤﻌﺩل ﺍﻟﻭﻓﻴﺎﺕ ﺍﻟﻭﻻﺩﻱ ،ﺃﺴﺒﺎﺒﻪ ﻭﺍﻟﻌﻭﺍﻤل ﺍﻟﻤﻬﻴﺌﺔ ﻟﻪ ،ﻭﻷﻗﺘﺭﺍﺡ ﺍﻻﺴﺘﺘﺭﺍﺠﻴﻴﺎﺕ
ﺍﻟﻭﻗﺎﺌﻴﺔ ﺍﻟﻤﻤﻜﻨﺔ ﻭﺍﻟﻤﻔﻴﺩﺓ ﻟﺘﺨﻔﻴﻀﻪ.

ﺍﻟﻤﻨﻬﺠﻴﺔ :ﻨﻔﺫﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﺒﻤﺭﺍﺠﻌﺔ ﻜﺎﻓﺔ ﺴﺠﻼﺕ ﺍﻟﻭﻓﻴﺎﺕ ﺍﻟﻭﻻﺩﻴﺔ ﻭﺍﻟﺘﻲ ﺤﺩﺜﺕ ﻓﻲ ﻤﺴﺘﺸﻔﻰ ﺍﺯﺍﺩﻱ ﻓﻲ ﻤﺩﻴﻨﺔ ﺩﻫﻭﻙ
ﻓﻲ ﺃﻗﻠﻴﻡ ﻜﻭﺭﺩﺴﺘﺎﻥ ﺍﻟﻌﺭﺍﻕ ﺨﻼل ﺍﻟﻔﺘﺭﺓ ﻤﻥ ﻜﺎﻨﻭﻥ ﺍﻟﺜﺎﻨﻲ ﺍﻟﻰ ﻜﺎﻨﻭﻥ ﺍﻻﻭل  .2004ﻭﻗﺩ ﺠﻤﻌﺕ ﻭﺤﻠﻠﺕ ﻜﺎﻓﺔ ﺍﻟﺒﻴﺎﻨﺎﺕ

ﺍﻟﺩﻴﻤﻭﻏﺭﺍﻓﻴﺔ ﻭﺍﻟﺴﺭﻴﺭﻴﺔ ﺍﻟﺘﻲ ﺘﺨﺹ ﺍﻟﻭﻓﻴﺎﺕ ﺍﻟﻭﻻﺩﻴﺔ.

ﺍﻟﻨﺘﺎﺌﺞ :ﺨﻼل ﻓﺘﺭﺓ ﺍﻟﺩﺭﺍﺴﺔ ﺘﻡ ﺘﺴﺠﻴل  10879ﺤﺎﻟﺔ ﻭﻻﺩﺓ ،ﻤﻨﻬﺎ  427ﺤﺎﻟﺔ ﻭﻓﺎﺓ ﻭﻻﺩﻴﺔ .ﻜﺎﻥ ﻤﻌﺩل ﺍﻟﻭﻓﻴﺎﺕ ﺍﻟﻭﻻﺩﻴﺔ

 39.2ﻟﻜل  1000ﺤﺎﻟﺔ ﻭﻻﺩﺓ .ﺸﻜﻠﺕ ﻭﻓﻴﺎﺕ ﺍﻟﻤﺒﻜﺭﺓ ﻟﻠﻭﻟﺩﺍﻥ )ﺍﻟﺭﻀﻊ ﺩﻭﻥ ﺍﻷﺴﺒﻭﻉ ﻤﻥ ﺍﻟﻌﻤﺭ(  241ﺤﺎﻟﺔ ﻭﻋﺩﺩ ﺤﺎﻻﺕ
ﺍﻟﻭﻻﺩﺓ ﺍﻟﻤﻴﺘﺔ ﺤﺩﻴﺜﺎ ﻜﺎﻥ ﺘﻘﺭﻴﺒﺎ ﻤﻀﺎﻋﻔﺎ ﻟﺤﺎﻻﺕ ﺍﻟﻭﻻﺩﺓ ﺍﻟﻤﻴﺘﺔ ﺍﻟﻤﺘﻔﺴﺨﺔ ) (60 ،126ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ .ﺍﻷﺴﺒﺎﺏ ﺍﻟﺭﺌﻴﺴﻴﺔ

ﺍﻟﻤﺅﺩﻴﺔ ﻭﺭﺍﺀ ﺍﻟﻭﻻﺩﺓ ﺍﻟﻤﻴﺘﺔ ﺤﺩﻴﺜﺎ ﻜﺎﻨﺕ ﺒﺴﺒﺏ ﻓﻀﺎﻀﺔ ﺍﻟﻤﺸﻴﻤﺔ )ﺃﻨﻔﺼﺎل(  ،%25.4ﺘﺴﻤﻡ ﺍﻟﺤﻤل ) ،(%16.7ﺍﻟﺘﺸﻭﻫﺎﺕ
ﺍﻟﺨﻠﻘﻴﺔ  ،%14.3ﻋﺴﺭ ﺍﻟﻭﻻﺩﺓ  %11.9ﻭﺍﻟﻭﻻﺩﺓ ﺒﺎﻋﺘﻼﻥ ﺍﻟﻤﻘﻌﺩ  .%10.3ﺃﻅﻬﺭﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻜﺫﻟﻙ ﺃﻥ ﺍﻷﺴﺒﺎﺏ ﺍﻟﺭﺌﻴﺴﻴﺔ

ﻟﺘﻔﺴﺦ ﺍﻟﺠﻨﻴﻥ ﺩﺍﺨل ﺍﻟﺭﺤﻡ ﻜﺎﻨﺕ ﺘﺴﻤﻡ ﺍﻟﺤﻤل ) (%33.3ﻭﺩﺍﺀ ﺍﻟﺴﻜﺭﻱ )(%21.6ﻭﺍﻟﺘﺸﻭﻫﺎﺕ ﺍﻟﺨﻠﻘﻴﺔ ) .(%20ﻜﺫﻟﻙ
ﺒﻴﻨﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺃﻥ ﻭﻻﺩﺓ ﺍﻟﻁﻔل ﺍﻟﺨﺩﻴﺞ ) (%19.9ﻭﺍﻻﺨﺘﻨﺎﻕ ﺍﺜﻨﺎﺀ ﺍﻟﻭﻻﺩﺓ ) (%46.9ﺸﻜﻠﺕ ﺃﻫﻡ ﺍﻷﺴﺒﺎﺏ ﻟﻭﻓﻴﺎﺕ ﺍﻟﻭﻟﺩﺍﻥ

ﺍﻟﻤﺒﻜﺭﺓ ﺩﻭﻥ ﺍﻷﺴﺒﻭﻉ ﻤﻥ ﺍﻟﻌﻤﺭ ) .(241ﻭﺃﺨﻴﺭﺍ ﺃﻅﻬﺭﺕ ﺃﻥ ﻋﻤﺭ ﺍﻷﻡ )اﻗﻞ ﻣﻦ  20ﺳﻨﺔ أوأآﺜﺮ ﻣﻦ  40ﺳﻨﺔ( ،ﻜﺜﺭﺓ
ﺍﻟﺤﻤل ﻭﺍﻟﻭﻻﺩﺓ ،ﻀﻌﻑ ﺍﻟﻤﺴﺘﻭﻯ ﺍﻟﻤﻌﻴﺸﻲ ﺍﻷﺠﺘﻤﺎﻋﻲ ،ﻭﺍﻨﺨﻔﺎﺽ ﻨﺴﺒﺔ ﺍﻟﻌﻨﺎﻴﺔ ﺃﺜﻨﺎﺀ ﺍﻟﺤﻤل ﺘﺸﻜل ﺃﻫﻡ ﻋﻭﺍﻤل ﺍﻟﺨﻁﻭﺭﺓ
ﻟﻠﻭﻓﻴﺎﺕ ﺍﻟﻭﻻﺩﻴﺔ

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

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

M

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
* Lecturer, Head of Surgery Department,
Dohuk College of Medicine,University of
Dohuk, Dohuk, Iraq
E-mail: mmnak@yahoo.com

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
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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
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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

160

143

140

132

120
100
80

86

77

2003
2004

60
40
20

9

11

0
Male

Female

Total

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
Type of casualty

2003

2004

Total

No. (%)

No. (%)

No. (%)

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)

Skull fracture *

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
Total

17 (4.2)

22 (4.8)

39 (4.5)

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
Type of vehicle
Private cars

2003

2004

No. (%)

No. (%)

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

6376 (100.0)

14806 (100.0)

132.2

Total

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
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% increase

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.

2.

3.

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.
The most common types of casualties
were skull fractures followed by lower
limb fractures. Male preponderance
was evident all through.
The commonest registered cause of
RTAs was high speed followed by bad
quality of roads and weather.
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ﺍﻟﺨﻼﺼﺔ
ﺍﻻﺼﺎﺒﺎﺕ ﻭ ﺍﻟﻭﻓﻴﺎﺕ ﻤﻥ ﺤﻭﺍﺩﺙ ﺍﻟﻁﺭﻕ ﻓﻲ ﺩﻫﻭﻙ  ،ﺍﻟﻌﺭﺍﻕ
ﺃﺴﺎﺱ ﺍﻟﺒﺤﺙ :ﺘﻌﺩ ﺤﻭﺍﺩﺙ ﺍﻟﻁﺭﻕ ﻤﻥ ﺍﻷﺴﺒﺎﺏ ﺍﻟﻤﻬﻤﺔ ﻟﻸﺼﺎﺒﺎﺕ ﻭﺍﻟﻭﻓﻴﺎﺕ ﻓﻲ ﺍﻟﺩﻭل ﺍﻟﻤﺘﻘﺩﻤﺔ .ﺃﻤﺎ ﻓﻲ ﺍﻟﺩﻭل ﺍﻟﻨﺎﻤﻴﺔ ﻓﺄﻥ
ﺘﺄﺜﻴﺭ ﻫﺫﻩ ﺍﻟﺤﻭﺍﺩﺙ ﻓﻲ ﺘﺯﺍﻴﺩ ﻤﺘﺴﺎﺭﻉ ﻨﻅﺭﺍﺹ ﻟﺯﻴﺎﺩﺓ ﻋﺩﺩ ﻤﺎﻟﻜﻲ ﺍﻟﺴﻴﺎﺭﺍﺕ ﺍﻟﺸﺨﺼﻴﺔ ﻭﻗﻠﺔ ﺍﻻﻟﺘﺯﺍﻡ ﺒﺎﺭﺸﺎﺩﺍﺕ ﺍﻟﺴﻼﻤﺔ

ﻭﺍﻷﻤﺎﻥ .ﻓﻲ ﺍﻟﻌﺭﺍﻕ ﻜﻤﺎ ﻓﻲ ﺍﻟﺩﻭل ﺍﻟﻤﺠﺎﻭﺭﺓ ﺴﺠﻠﺕ ﻤﻌﺩﻻﺕ ﻋﺎﻟﻴﺔ ﻟﺤﻭﺍﺩﺙ ﺍﻟﻁﺭﻕ.
ﺍﻷﻫﺩﺍﻑ :ﻴﻬﺩﻑ ﺍﻟﺒﺤﺙ ﺍﻟﻰ ﺩﺭﺍﺴﺔ ﻨﻤﻁ ﺍﺼﺎﺒﺎﺕ ﻭﻭﻓﻴﺎﺕ ﺤﻭﺍﺩﺙ ﺍﻟﻁﺭﻕ ﻓﻲ ﻤﺩﻴﻨﺔ ﺩﻫﻭﻙ ,ﺃﻗﻠﻴﻡ ﻜﻭﺭﺩﺴﺘﺎﻥ ﺍﻟﻌﺭﺍﻕ

ﻭﺍﻟﺘﺤﺭﻱ ﻋﻥ ﺃﻱ ﺯﻴﺎﺩﺓ ﻤﺤﺘﻤﻠﺔ ﺒﻌﺩ ﻋﺎﻡ .2003

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

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

ﻭﻤﻭﻀﻊ ﺍﻻﺼﺎﺒﺎﺕ ﻓﻲ ﺍﻟﺠﺴﻡ ﻭﺍﻟﻨﺘﺎﺌﺞ ﺍﻟﺴﺭﻴﺭﻴﺔ ﺍﻟﺘﻲ ﺁﻟﺕ ﺍﻟﻴﻬﺎ ﺘﻠﻙ ﺍﻻﺼﺎﺒﺎﺕ .ﺍﻟﻤﺼﺩﺭ ﺍﻟﺜﺎﻨﻲ ﻟﻠﻤﻌﻠﻭﻤﺎﺕ ﻫﻭ ﻤﺩﻴﺭﻴﺔ
ﻤﺭﻭﺭ ﻤﺤﺎﻓﻅﺔ ﺩﻫﻭﻙ.

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

 %66.3ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ( .ﺸﻜﻠﺕ ﻜﺴﻭﺭ ﺍﻟﻅﺎﻡ ﻓﻲ ﻤﻨﺎﻁﻕ ﺍﻟﺠﺴﻡ ﺍﻟﻤﺨﺘﻠﻔﺔ ﻏﺎﻟﺒﻴﺔ ﺍﻻﺼﺎﺒﺎﺕ ﻭﻜﺎﻨﺕ ﻜﺴﻭﺭ ﺍﻟﺠﻤﺠﻤﺔ ﺍﻜﺜﺭﻫﺎ
ﺸﻴﻭﻋﹰﺎ ) (%31.9ﺘﻠﻴﻬﺎ ﻜﺴﻭﺭ ﺍﻷﻁﺭﺍﻑ ﺍﻟﺴﻔﻠﻰ ) .(%23.3ﻜﻤﺎ ﺒﻴﻨﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻭﺠﻭﺩ ﺯﻴﺎﺩﺓ ﻜﻠﻴﺔ ﻓﻲ ﻋﺩﺩ ﺍﻟﺴﻴﺎﺭﺍﺕ

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

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

ﺍﺴﺘﻴﺭﺍﺩ ﺍﻟﺴﻴﺎﺭﺍﺕ ﺍﻟﻤﺴﺘﻌﻤﻠﺔ .ﻜﺎﻨﺕ ﺍﺼﺎﺒﺎﺕ ﺍﻟﺫﻜﻭﺭ ﺃﻜﺜﺭ ﻤﻥ ﺍﻻﻨﺎﺙ ﻭﺸﻜﻠﺕ ﻜﺴﻭﺭ ﺍﻟﻌﻅﺎﻡ ﻏﺎﻟﺒﻴﺔ ﺍﻻﺼﺎﺒﺎﺕ.
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THE VALUE OF 2-MERCAPTOETHANOL TEST IN DIAGNOSING
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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

B

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

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

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
6
requested. However, these tests are unable
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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
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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 37ْ 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 37ْ 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.

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.

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

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

SAT

Total
No. (%)

Positive
No. (%)

Negative
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

Total
No. (%)

Gender

Positive
No. (%)

Negative
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
Gender

2ME test positive
(IgG positive titer)
1:320 1:640 1:1280

1:80

1:160

Male

-

-

2.2

14.1

Female

-

-

20.1

-

-

41
(22.3)

Total

No.
(%)

2ME test negative
(IgG negative titer)
1:320 1:640 1:1280

All

1:80

1:160

All

14.1

30.4

0.5

37.9

9.4

5.8

0.5

54.0

33.7

15.8

69.6

-

-

34.8

10.7

0.4

46.0

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
1:160
1:320
1:640
No. (%)
No. (%)
No. (%)

Gender

1:40
No. (%)

1:80
No. (%)

Male

-

-

11 (6.0)

20 (10.9)

Female

1 (0.5)

2 (1.1)

55 (29.9)

Total

1 (0.5)

2 (1.1)

66 (35.9)

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
26

1:1280
No. (%)

All titers
No. (%)

16 (8.7)

9 (4.9)

56 (30.4)

39 (21.2)

27 (14.7)

4 (2.2)

128 (69.6)

59 (32.1)

43 (23.3)

13 (7.1)

184 (100.0)

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.
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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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ﺍﻟﺨﻼﺼﺔ
ﻓﻌﺎﻟﻴﺔ ﺍﺨﺘﺒﺎﺭ  -۲ﻤﻴﺭﻜﺎﺒﺘﻭﺍﻴﺜﺎﻨﻭل ﻓﻲ ﺘﺸﺨﻴﺹ ﺤﻤﻰ ﻤﺎﻟﻁﺎ ﺍﻟﻔﻌﺎﻟﺔ ﺍﻟﻤﺘﻜﺭﺭﺓ
ﺨﻠﻔﻴﺔ ﺍﻟﺒﺤﺙ :ﻴﺘﻭﻁﻥ ﻤﺭﺽ ﺤﻤﻰ ﻤﺎﻟﻁﺎ ﻓﻲ ﺍﻟﻌﺭﺍﻕ ﻭﺨﺎﺼﺔ ﻓﻲ ﺍﻟﻤﻨﺎﻁﻕ ﺍﻟﺸﻤﺎﻟﻴﺔ .ﻫﻨﺎﻟﻙ ﻋﺩﺓ ﻤﺸﺎﻜل ﻓﻲ ﺘﺸﺨﻴﺹ

ﺍﻟﻤﺭﺽ ﺒﺎﻻﻋﺘﻤﺎﺩ ﻋﻠﻰ ﺍﻟﻔﺤﻭﺹ ﺍﻟﺴﻴﺭﻭﻟﻭﺠﻴﺔ ،ﺨﺎﺼﺔ ﻀﻤﻥ ﺍﻟﺤﺎﻻﺕ ﺍﻟﻤﺸﺘﺒﻪ ﺍﺼﺎﺒﺘﻬﺎ ﺒﻌﻭﺩﺓ ﻓﻌﺎﻟﻴﺔ ﺍﻟﻤﺭﺽ ﺒﻌﺩ ﺍﻟﻌﻼﺝ
ﻭ ﺍﻟﺸﻔﺎﺀ.

ﺍﻟﻬﺩﻑ :ﺘﻘﻴﻡ ﻓﻌﺎﻟﻴﺔ ﺍﺨﺘﺒﺎﺭ  -۲ﻤﻴﺭﻜﺎﺒﺘﻭﺍﻴﺜﺎﻨﻭل ﻓﻲ ﺘﺸﺨﻴﺹ ﺤﻤﻰ ﻤﺎﻟﻁﺎ ﺍﻟﻔﻌﺎﻟﺔ ﺍﻟﻤﺘﻜﺭﺭﺓ.
ﻁﺭﻴﻘﺔ ﺍﻟﺒﺤﺙ :ﺸﻤﻠﺕ ﻋﻴﻨﺔ ﺍﻟﺒﺤﺙ ﺍﻟﻤﺭﻀﻰ ﺍﻟﺫﻴﻥ ﺍﺼﻴﺒﻭﺍ ﺴﺎﺒﻘﺎ ﺒﺤﻤﻰ ﻤﺎﻟﻁﺎ ﺍﻟﻤﺸﺨﺼﺔ ﺴﺭﻴﺭﻴﺎ ﻭﻤﺨﺘﺒﺭﻴﺎ ﻭ ﺍﻟﺫﻴﻥ

ﻋﻭﻟﺠﻭﺍ ﻭﺘﻡ ﺸﻔﺎﺌﻬﻡ ﻤﻨﻬﺎ ﻭﺍﻟﺫﻴﻥ ﻋﺎﺩﻭﺍ ﺒﺎﻋﺭﺍﺽ ﺘﻭﺤﻲ ﺒﻌﻭﺩﺓ ﻓﻌﺎﻟﻴﺔ ﺍﻟﻤﺭﺽ ﻤﻊ ﺍﻴﺠﺎﺒﻴﺔ ﺍﺨﺘﺒﺎﺭ ﺍﻟﺘﻼﺯﻥ ) ،(SATﺤﻴﺙ
ﺘﻡ ﺍﺠﺭﺍﺀ ﺍﺨﺘﺒﺎﺭ  -۲ﻤﻴﺭﻜﺎﺒﺘﻭﺍﻴﺜﺎﻨﻭل ) (2MEﻟﻬﻡ ﻟﺘﻘﻴﻴﻡ ﻓﻌﺎﻟﻴﺘﻪ ﺍﻟﺘﺸﺨﻴﺼﻴﺔ.

ﺍﻟﻨﺘﺎﺌﺞ :ﺍﻅﻬﺭﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻥ ﺍﺨﺘﺒﺎﺭ ) (2MEﻜﺎﻥ ﻤﻭﺠﺒﺎ ﻓﻲ  ١٤٨ﻤﻥ ﻤﺠﻤﻭﻉ ﻋﻴﻨﺔ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻟﺒﺎﻟﻐﺔ (%٤٥) ٤٠٨
ﻤﺭﻴﺽ .ﺍﺯﺩﺍﺩﺕ ﺍﺤﺘﻤﺎﻟﻴﺔ ﺍﻴﺠﺎﺒﻴﺔ ﺍﺨﺘﺒﺎﺭ ) (2EMﻋﻨﺩﻤﺎ ﻜﺎﻥ ﺍﺨﺘﺒﺎﺭ ) (SATﻤﻭﺠﺒﺎ ﺒﺘﺨﺎﻓﻴﻑ ﻋﺎﻟﻴﺔ .ﻜﺫﻟﻙ ﺍﻅﻬﺭﺕ
ﺍﻟﺩﺭﺍﺴﺔ ﺍﻥ ﺘﺭﺍﻜﻴﺯ ﻤﻀﺎﺩﺍﺕ ﺤﻤﻰ ﻤﺎﻟﻁﺎ ﻤﻥ ﻨﻭﻉ  IgGﻗﺩ ﺘﺭﺍﻭﺤﺕ ﺒﻴﻥ  ١٦٠: ١ﺍﻟﻰ  ٦٤٠ : ١ﻭﻜﺎﻨﺕ ﻨﺴﺒﺔ ﺍﻴﺠﺎﺒﻴﺔ
ﺍﻻﺨﺘﺒﺎﺭ ﺍﻜﺜﺭ ﻤﻥ ﺍﻟﻀﻌﻑ ﻟﺩﻯ ﺍﻟﻨﺴﺎﺀ ﻤﻘﺎﺭﻨﺔ ﺒﺎﻟﺭﺠﺎل.

ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﺒﻴﻨﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻥ ﺍﺨﺘﺒﺎﺭ ) (2MEﻤﻔﻴﺩ ﻓﻲ ﺘﺸﺨﻴﺹ ﺤﻭﺍﻟﻲ  %٤٥ﻤﻥ ﺍﻟﺤﺎﻻﺕ ﺍﻟﺘﻲ ﻟﺩﻴﻬﺎ ﺍﺸﺘﺒﺎﻩ ﺒﻌﻭﺩﺓ

ﻓﻌﺎﻟﻴﺔ ﺍﻟﻤﺭﺽ ﺒﻌﺩ ﺍﻟﻌﻼﺝ ﻭﺍﻟﺸﻔﺎﺀ .ﻜﺫﻟﻙ ﺍﻅﻬﺭﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺯﻴﺎﺩﺓ ﺍﺤﺘﻤﺎﻟﻴﺎﺕ ﺍﻴﺠﺎﺒﻴﺔ ﺍﺨﺘﺒﺎﺭ ) (2MEﻋﻨﺩ ﺍﻟﻤﺭﻀﻰ ﺍﻟﺫﻴﻥ
ﻜﺎﻥ ﺍﺨﺘﺒﺎﺭ ) (SATﻤﻭﺠﺒﺎ ﻟﺩﻴﻬﻡ ﺒﺘﺨﺎﻓﻴﻑ ﻋﺎﻟﻴﺔ .
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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

T

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
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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
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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 AlJumhuri Teaching Hospital and processed
in the same method and treated by
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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)

35

SOME HISTOCHEMICAL CHANGES IN THE PLACENTAE OF PREECLAMPSIA

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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3.

4.
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6.

7.

8.
REFERENCES
1.

38

Complications of pregnancy. In: Stead

SM, Stead LG, Kaufman MS, Feig
RL, Johnson NC, editors. First aid for
the obstetrics and gynecology.
NewYork:
McGraw-Hill
Book
Company; 2002. p. 109-12.
Granger JP, Alexander BT, Linas MT,
Bennet
WA,
Khalil
RA.
Pathophysiology of preeclampsia
linking placental ischemia/hypoxia
with
microvascular
dysfunction.
Microcirculation 2002;9(3):147-60.
Livingston JC and Maxwell BD.
Preeclampsia:
theories
and
speculations. Wien Klin Wochenschr
2003;115(5-6):145-8.
Gifford RW, August PA, Cunningham
G, Green LA, Lindheimer MD,
McNellis D, et al. National high blood
pressure education program, working
group on high blood pressure in
pregnancy. Am J Obstet Gynecol
2000;183(1):1-26.
Roberts JM, Pearson G, Cutler J,
Lindheimer. Summary of the NHBPI,
working group on researches on
hypertension
during
pregnancy.
Hypertension 2003;41: 437-41.
Kliman HJ. Uteroplacental blood
flow: the story of decidualization,
menstruation,
and
trophoblast
invasion. Am J Pathol 2000;157:175968.
AlSammak
MA.
Alkaline
phosphatase activity during different
stages of placental development.
Tekrit Med J 2002;63:5-12.
Johansson S, Wide M. Changes in the
pattern of expression of alkaline
phosphatase in the mous uterus and
placentae during gestation. Anat

Dohuk Medical Journal

Embryol 1994;190(3):287-96.
9. MacManus
JFA, Mowry RW.
Staining:
histological
and
histochemical. New York: Harper and
Row; 1964.
10. Messer RH. Heat stable alkaline
phosphatase as an index of placental
function. Am J Obstet Gynecol
1967;15:459-65.
11. Jones
JP,
Fox
AC.
An
ultrahistochemical
study
of
distribution of acid and alkaline

Volume 1, Number 1, 2007

phosphatase in placentae from normal
and complicated pregnancies. Am J
Obstet Gynecol 1975;180(6):10-5.
12. Pears AGE. Histochemistry. 3rd ed.
Edinburgh: Livingstone; 1977.
13. Luis A. The normal and abnormal
placentae. Am J Obstet Gynecol
1974;118:273-5.
14. Demsey EW. Regional specialization
in the syncytial trophoblasts of human
placentae. J Anat 1971;108:545-61.

39

SOME HISTOCHEMICAL CHANGES IN THE PLACENTAE OF PREECLAMPSIA

 


 (א)א

 .א(אא):
אא:
.
()א
.(אא)
 .2006א
:
()
 .א

40

Dohuk Medical Journal

Volume 1, Number 1, 2007

ﺍﻟﺨﻼﺼﺔ
ﺒﻌﺽ ﺍﻟﺘﻐﻴﺭﺍﺕ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﺍﻟﻨﺴﻴﺠﻴﺔ ﻓﻲ ﻤﺸﺎﻴﻡ ﻤﻘﺩﻤﺔ ﺍﻷﺭﺘﻌﺎﺝ
ﺍﻟﻬﺩﻑ :ﺩﺭﺍﺴﺔ ﺒﺘﺄﺜﻴﺭ ﻤﻘﺩﻤﺔ ﺍﻷﺭﺘﻌﺎﺝ ﻋﻠﻰ ﺘﻭﻓﺭ ﺍﻻﻨﺯﻴﻤﺎﺕ ﺍﻟﻤﻬﻤﺔ ﺩﺍﺨل ﺍﻟﻤﺸﻴﻤﺔ.

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

ﺍﻟﻤﺠﻤﻭﻋﺔ ﺍﻻﻭﻟﻰ ﺘﻀﻡ ﻤﺸﺎﻴﻡ ﺍﻟﺤﻭﺍﻤل ﺍﻟﻠﻭﺍﺘﻲ ﻟﻴﺱ ﻟﺩﻴﻬﻥ ﺍﺼﺎﺒﺔ ﺒﺄﻱ ﻤﺭﺽ ﻗﺒل ﺍﻭ ﺒﻌﺩ ﺍﻟﺤﻤل ,ﺍﻤﺎ ﺍﻟﻤﺠﻤﻭﻋﺔ ﺍﻟﺜﺎﻨﻴﺔ
ﻓﺘﻀﻡ ﻤﺸﺎﻴﻡ ﺤﻭﺍﻤل ﻤﺼﺎﺒﺎﺕ ﺒﻤﻘﺩﻤﺔ ﺍﻷﺭﺘﻌﺎﺝ .ﺃﺨﺫﺕ ﻋﻴﻨﺎﺕ ﺍﻟﻤﺸﺎﻴﻡ ﻤﻥ ﻤﺴﺘﺸﻔﻰ ﺍﻟﺒﺘﻭل ﻭ ﺍﻟﺨﻨﺴﺎﺀ ﺍﻟﺘﻌﻠﻴﻤﻴﻴﻥ ﻓﻲ

ﺍﻟﻔﺘﺭﺓ ﻤﻥ ﺸﺒﺎﻁ ﺍﻟﻰ ﺘﻤﻭﺯ .2006

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

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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KURDISTAN REGION, IRAQ
KHALID N. ABDURRAHMAN, MBChB, DCH, FICMS*
Submitted 27 November 2006; accepted 14 June 2007

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

N

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

* Lecturer, Department of Pediatrics, Dohuk
College of Medicine, University of Dohuk,
Dohuk, Iraq
E-mail: drkhnawaf@yahoo.com
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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
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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
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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 reevaluated 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%)

12 (21.5%)

2 (17%)

10 (83%)

4 (7%)

-

4 (100%)

56 (100.0)

16 (28%)

40 (72%)

Myelomeningocele
Encephalocele
Total
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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
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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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ﺍﻟﺨﻼﺼﺔ
ﻤﺩﻯ ﺍﻨﺘﺸﺎﺭﺘﺸﻭﻫﺎﺕ ﺍﻷﻨﺒﻭﺏ ﺍﻟﻌﺼﺒﻲ ﻟﺩﻯ ﺍﻷﻁﻔﺎل ﺤﺩﻴﺜﻲ ﺍﻟﻭﻻﺩﺓ ﻓﻲ ﻤﺴﺘﺸﻔﻰ ﺍﺯﺍﺩﻱ ﻓﻲ ﻤﺩﻴﻨﺔ
ﺩﻫﻭﻙ ،ﺍﻗﻠﻴﻡ ﻜﺭﺩﺴﺘﺎﻥ ،ﺍﻟﻌﺭﺍﻕ
ﺍﻟﻬﺩﻑ :ﺍﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻟﺒﻴﺎﻥ ﻤﺩﻯ ﺍﻨﺘﺸﺎﺭ ﺤﺎﻻﺕ ﺘﺸﻭﻩ ﺍﻻﻨﺒﻭﺏ ﺍﻟﻌﺼﺒﻲ ﻟﺩﻯ ﺍﻻﻁﻔﺎل ﺤﺩﻴﺜﻲ ﺍﻟﻭﻻﺩﺓ ﻓﻲ ﻤﺴﺘﺸﻔﻰ

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

ﺍﻟﻤﻨﻬﺠﻴﺔ :ﻤﺩﺓ ﺍﻟﺩﺭﺍﺴﺔ ﻜﺎﻨﺕ ﺴﻨﺔ ﻭﺍﺤﺩﺓ،ﺍﺒﺘﺩﺍﺀ ﻤﻥ ﺍﻻﻭل ﻤﻥ ﺸﻬﺭ ﻜﺎﻨﻭﻥ ﺍﻻﻭل 2004ﻭﻟﻐﺎﻴﺔ ﺍﻟﺜﻼﺜﻴﻥ ﻤﻥ ﺘﺸﺭﻴﻥ
ﺍﻟﺜﺎﻨﻲ  2005ﻓﻲ ﻤﺴﺘﺸﻔﻰ ﺍﺯﺍﺩﻱ ﺍﻟﺘﻌﻠﻴﻤﻲ ﻓﻲ ﻤﺩﻴﻨﺔ ﺩﻫﻭﻙ.

ﺍﻟﻨﺘﺎﺌﺞ :ﻋﺩﺩ ﺍﻟﻭﻻﺩﺍﺕ ﺍﻟﺤﻴﺔ ﺨﻼل ﻫﺫﻩ ﺍﻟﻔﺘﺭﺓ ﻜﺎﻥ  11945ﻭﻻﺩﺓ .ﺴﺕ ﻭﺨﻤﺴﻭﻥ ﻤﻥ ﻫﺅﻻﺀ ﺍﻻﻁﻔﺎل ) 40ﺍﻨﺜﻰ ﻭ16
ﺫﻜﺭ (ﻜﺎﻥ ﻟﺩﻴﻬﻡ ﺘﺸﻭﻫﺎﺕ ﻤﺨﺘﻠﻔﺔ ﻓﻲ ﺍﻻﻨﺒﻭﺏ ﺍﻟﻌﺼﺒﻲ.ﺍﻥ ﻨﺴﺒﺔ ﺍﻨﺘﺸﺎﺭ ﺍﻟﺘﺸﻭﻫﺎﺕ ﻓﻲ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻜﺎﻥ 4.7ﻟﻜل ﺍﻟﻑ
ﻭﻻﺩﺓ ﺤﻴﺔ ،ﻭﻫﻲ ﻨﺴﺒﺔ ﻋﺎﻟﻴﺔ ﺍﺫﺍ ﻤﺎﻗﻭﺭﻨﺕ ﺒﺒﺎﻗﻲ ﻤﻨﺎﻁﻕ ﺍﻟﻌﺎﻟﻡ  .ﺍﻤﻬﺎﺕ ﺍﻻﻁﻔﺎل ﺍﻟﻤﺼﺎﺒﻴﻥ ﻟﻡ ﻴﺘﻨﺎﻭﻟﻥ ﺤﺎﻤﺽ ﺍﻟﻔﻭﻟﻴﻙ
ﻗﺒل ﻭﻓﻲ ﺒﺩﺍﻴﺔ ﺤﺩﻭﺙ ﺍﻟﺤﻤل،ﻭﻫﺫﺍ ﻗﺩ ﻴﻔﺴﺭ ،ﺍﻟﻰ ﺤﺩ ﻤﺎ  ،ﺤﺩﻭﺙ ﻫﺫﻩ ﺍﻟﻨﺴﺒﺔ ﺍﻟﻌﺎﻟﻴﺔ.

ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﻨﺤﺘﺎﺝ ﺍﻟﻰ ﺩﺭﺍﺴﺎﺕ ﺍﺨﺭﻯ ﻤﺸﺎﺒﻬﺔ ﻓﻲ ﺸﻤﺎل ﺍﻟﻌﺭﺍﻕ ﻟﺘﺄﻜﻴﺩ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻟﺘﻲ ﻅﻬﺭﺕ ﻓﻲ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ.ﻭﻟﻐﺭﺽ

ﺘﻘﻠﻴل ﻨﺴﺒﺔ ﺤﺩﻭﺙ ﻫﺫﻩ ﺍﻟﺘﺸﻭﻫﺎﺕ ﻓﺄﻨﻨﺎ ﻨﻨﺼﺢ ﺒﺘﻨﺎﻭل ﺍﻟﻨﺴﺎﺀ ﻟﺤﺎﻤﺽ ﺍﻟﻔﻭﻟﻴﻙ ﻁﻴﻠﺔ ﻓﺘﺭﺓ ﺨﺼﻭﺒﺘﻬﻥ.
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OPTICAL INTERNAL URETHROTOMY IN THE TREATMENT OF
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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

U

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

* Urologist, Azadi General Teaching
Hospital / Lecturer, Department of Surgery,
Dohuk College of Medicine, University of
Dohuk, Dohuk, Iraq
E-mail: balindi6@yahoo.com

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
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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).

Volume 1, Number 1, 2007

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
Total

2 (4.4)
45 (100.0)

Table 2. Etiology of urethral stricture

52

Etiology

No. (%)

Traumatic
Infection
Catheterization
Post-TURP
Post-urethroplasty
Others

12 (26.6)
11 (24.4)
8 (17.7)
5 (11.1)
4 (8.8)
5 (11.1)

Total

45 (100.0)

Dohuk Medical Journal

Volume 1, Number 1, 2007

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

ﺍﻟﻁﺭﻕ ﻭ ﺍﻟﻤﺭﻀﻰ :ﺍﺠﺭﻴﺕ ﺩﺭﺍﺴﺔ ﻤﺴﺘﻘﺒﻠﻴﺔ ﻟﻌﺩﺩ ﻤﻥ ﺍﻟﻤﺭﻀﻰ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﺘﻀﻴﻕ ﺍﻻﺤﻠﻴل ) 45ﻤﺭﻴﺽ( ﻭ ﺍﻟﺫﻴﻥ ﻋﻭﻟﺠﻭﺍ
ﺒﻭﺍﺴﻁﺔ ﺍﻟﻤﻨﻅﺎﺭ ﺍﻟﻤﺭﺌﻲ ﻓﻲ ﻗﺹ ﺍﻻﺤﻠﻴل ﻭ ﺘﺒﻌﻬﺎ ﺘﻭﺴﻴﻊ ﺍﻻﺤﻠﻴل ﺍﻟﺫﺍﺘﻲ ﺒﺸﻜل ﻤﻨﺘﻅﻡ ﺒﻭﺍﺴﻁﺔ ﺍﻟﺼﻭﻨﺩﺓ ﺍﻭ ﺍﻨﺤﺒﺎﺱ ﺍﻟﺒﻭل
ﻤﻊ ﻭﻀﻊ ﻀﻐﻁ ﻋﻠﻰ ﺍﻗﺼﻰ ﺍﻻﺤﻠﻴل.

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

 .%88ﻤﻌﺩل ﺍﻟﻤﻀﺎﻋﻔﺎﺕ .%6.6

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

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

C

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

* Lecturer, Department of Physiology,
Dohuk College of Medicine, University of
Dohuk, Dohuk, Iraq
E-mail: qha_70@yahoo.com

58

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 fibrooseous 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,
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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.1618

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 (D81245, 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
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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*
Nerve

Suspicion of C.T.S.
in both hands

Suspicion of C.T.S.
in one hands

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

+ve
No. (%)

+ve
No. (%)

+ve
No. (%)

+ve
No. (%)

Lt
Handed
Patients
N=6

Rt
Handed
Patients
N=72

Lt
Handed
Patients
(Lt hand
only)
N=6

+ve
No. (%)

+ve
No. (%)

+ve
No. (%)

Rt
Handed
Patients
(Rt
hand
only)
N= 52
+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
0
3 (4)
1 (17)
1 (2)
0
1 (8)
4 (3)
5 (3)
of Ulnar N.
Through the
Elbow (Rt or
Lt)
Delayed NCV
0
2 (3)
0
0
0
0
2 (1.5)
2 (1.3)
of peroneal N.
(Rt or Lt)
* 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
Weakness and /or stiffness, swollen, heaviness of
hands
Elbow and forearm pain

54 (45)

Shoulder pain

14 (12)
11 (9)
6 (5)

70 patients (58%) had other associated symptoms
Associated symptoms

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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No. (%)

Knee(s) pain
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Table 4. Distribution of the positive cases by sex and occupation
Sex

Female

Occupation

No. (%)

Housewife (ordinary house works)

79 (80)

Computing and writing

7 (7)

Teacher

7 (7)

Sewing

4 (4)

Cleaning (offices)

2 (2)

Total

Male

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)

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)
Postoperative (following caesarian section and internal fixation
in the forearm
Grand Total

2 (1.7)

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

2 (1.7)
120 (100.0)

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 9095% of the populations are dominantly
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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
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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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ﺍﻟﺨﻼﺼﺔ 

ﻤﺘﻼﺯﻤﺔ ﺍﻟﻨﻔﻕ ﺍﻟﺭﺴﻐﻲ ﻭﻤﺘﻼﺯﻤﺔ ﺍﻟﻨﻔﻕ ﺍﻻﺤﺎﺩﻱ ﺍﻟﻤﺼﺎﺤﺏ
ﺍﻟﻬﺩﻑ :ﺃﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻟﻐﺭﺽ ﺘﻘﻴﻴﻡ ﺍﻟﺘﻐﻴﻴﺭﺍﺕ ﺍﻟﻔﺴﻴﻭﻜﻬﺭﺒﺎﺌﻴﺔ ﺍﻟﻌﺼﺒﻴﺔ ﻭﻤﺘﻼﺯﻤﺔ ﺍﻷﻋﺼﺎﺏ ﺍﻟﻁﺭﻓﻴﺔ ﺍﻷﺨﺭﻯ ﻟﺩﻯ
ﻤﺭﻀﻰ ﻤﺘﻼﺯﻤﺔ ﺍﻟﻨﻔﻕ ﺍﻟﺭﺴﻐﻲ.

ﺍﻟﻤﺭﻀﻰ ﻭﻁﺭﻴﻘﺔ ﺍﻟﻌﻤل :ﻤﺎﺌﺔ ﻭﺨﻤﺴﻴﻥ ﻤﺭﻴﻀﺎ )  122ﺇﻨﺎﺙ ﻭ 28ﺫﻜﻭﺭ ( ﻟﺩﻴﻬﻡ ﺤﺎﻟﺔ ﺍﺸﺘﺒﺎﻩ ﻤﺘﻼﺯﻤﺔ ﺍﻟﻨﻔﻕ ﺍﻟﺭﺴﻐﻲ ﻗﺩ
ﺸﻤﻠﻭﺍ ﻓﻲ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ  .ﺘﻡ ﻤﻸ ﺍﺴﺘﻤﺎﺭﺓ ﻤﻌﻠﻭﻤﺎﺕ ﻜﺎﻤﻠﺔ ﻟﻜل ﻤﺭﻴﺽ ﻭﺘﻡ ﺇﺠﺭﺍﺀ ﻓﺤﺹ ﺘﺨﻁﻴﻁ ﺍﻟﻌﺼﺏ ﻟﻠﻌﺼﺏ
ﺍﻟﻭﺴﻁﻰ ﻭﺍﻷﻋﺼﺎﺏ ﺍﻟﻁﺭﻓﻴﺔ ﺍﻷﺨﺭﻯ ﺍﺴﺘﻨﺎﺩﺍ ﺇﻟﻰ ﺍﻟﻁﺭﻕ ﺍﻟﻤﺘﺒﻌﺔ ﻓﻲ ﺍﻟﻤﻌﻬﺩ ﺍﻟﻤﻠﻜﻲ ﺍﻟﺒﺭﻴﻁﺎﻨﻲ ﻓﻲ ﻫل؛ ﻭﺒﺎﺴﺘﻌﻤﺎل ﺠﻬﺎﺯ
ﻤﺒﺭﻤﺞ ﻟﺘﺨﻁﻴﻁ ﺍﻷﻋﺼﺎﺏ ﻭﺍﻟﻌﻀﻼﺕ .

ﺍﻟﻨﺘﺎﺌﺞ :ﺤﻭﺍﻟﻲ ) (% 80ﻤﻥ ﺍﻟﻤﺭﻀﻰ ﺍﻟﻤﺤﺎﻟﻴﻥ ﻜﺎﻨﻭﺍ ﻤﻥ ﺍﻟﻔﺌﺔ ﺍﻟﻌﻤﺭﻴﺔ ﺒﻴﻥ) (50 – 21ﺴﻨﺔ ﻭ ) ( % 70ﻤﻨﻬﻡ ﻜﺎﻨﺕ
ﻟﺩﻴﻬﻡ ﺃﻋﺭﺍﺽ ﻟﻤﺩﺓ ﺍﻗل ﻤﻥ ﺴﻨﺘﻴﻥ  ( % 80 ) 120 ،ﻤﻥ ﻤﺠﻤﻭﻉ ﺍﻟﺤﺎﻻﺕ ﻜﺎﻥ ﻤﺘﻼﺯﻤﺔ ﺍﻟﻨﻔﻕ ﺍﻟﺭﺴﻐﻲ ﻤﻭﺠﺒﺔ 108 ،
) (%72ﻤﻥ ﺍﻟﺤﺎﻻﺕ ﺍﻟﻤﻭﺠﺒﺔ ﻜﺎﻨﺕ ﻟﺩﻴﻬﻡ ﺍﻟﺤﺎﻟﺔ ﻤﻭﺠﺒﺔ ﻓﻲ ﺍﻟﻴﺩ ﺍﻟﻴﻤﻨﻰ ﻭ) (% 44ﻤﻨﻬﻡ ﻓﻲ ﺍﻟﻴﺩ ﺍﻟﻴﺴﺭﻯ .

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

ﺍﻟﻨﻔﻕ ﻋﻠﻰ ﻋﺼﺏ ﺍﻟﻜﻌﺒﺭﺓ ﺍﻷﻴﻤﻥ ﻜﺎﻨﻭﺍ ﻴﻤﻨﺎﻭﻴﻴﻥ ﻭ ) (% 7ﻤﻥ ﺍﻟﻤﺭﻀﻰ ﺍﻟﻴﻤﻨﺎﻭﻴﻴﻥ ﻜﺎﻨﺕ ﻟﺩﻴﻬﻡ ﻤﺘﻼﺯﻤﺔ ﺍﻟﻨﻔﻕ ﻋﻠﻰ
ﻋﺼﺏ ﺍﻟﻜﻌﺒﺭﺓ ﺍﻷﻴﺴﺭ ﻤﻭﺠﺒﺔ  ،ﻤﺘﻼﺯﻤﺔ ﺍﻟﻨﻔﻕ ﻋﻠﻰ ﺍﻷﻋﺼﺎﺏ ﺍﻟﻁﺭﻓﻴﺔ ﺍﻷﺨﺭﻯ ﺃﻴﻀﺎ ﺘﻡ ﺘﺸﺨﻴﺼﻪ ﻭﺒﻨﺴﺏ ﻤﺘﻔﺎﻭﺘﺔ ﻟﻜل
ﻋﺼﺏ .

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

ﺇﻀﺎﻓﻴﺔ ﺃﺨﺭﻯ ﻋﺩﺍ ﺍﻷﻋﺭﺍﺽ ﻓﻲ ﺍﻟﻴﺩﻴﻥ  (79) .ﻤﻥ ﻤﺠﻤﻭﻉ )( 99ﻤﻥ ﺍﻹﻨﺎﺙ ﺍﻟﻤﻭﺠﺒﺔ ﻜﺎﻨﺕ ﺭﺒﺎﺕ ﺒﻴﻭﺕ ﻭ )(% 33
ﻤﻥ ﺍﻟﺫﻜﻭﺭ ﺍﻟﻤﻭﺠﺒﺔ ﻜﺎﻨﻭﺍ ﻋﻤﺎل ﺒﻨﺎﺀ .
ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﺍﻻﻋﺼﺎﺏ ﺍﻟﻁﺭﻓﻴﺔ ﺍﻻﺴﺎﺴﻴﺔ ﻤﻌﺭﻀﺔ ﻟﻤﺘﻼﺯﻤﺔ ﺍﻟﻨﻔﻕ ﻓﻲ ﺍﻤﺎﻜﻥ ﻤﻌﻴﻨﺔ ﻓﻲ ﺍﻟﻤﺴﺎﺭ ﺍﻟﺫﻱ ﺘﻤﺭ ﻓﻴﻬﺎ .ﻤﻬﻥ

ﻤﺨﺘﻠﻔﺔ ﺘﻭﺜﺭ ﻋﻠﻰ ﺍﻜﺜﺭ ﻤﻥ ﻋﺼﺏ ﻁﺭﻓﻲ ﻭ ﻴﺠﻌﻠﻬﻡ ﻤﻌﺭﻀﺔ ﻟﻠﻀﻐﻁ .ﻋﻨﺩ ﺍﺠﺭﺍﺀ ﻓﺤﺹ ﺘﺨﻁﻴﻁ ﺍﻟﻌﺼﺏ ﻟﻠﻤﺭﻀﻰ
ﺍﻟﺫﻴﻥ ﻟﺩﻴﻬﻡ ﺍﺸﺘﺒﺎﻩ ﻤﺘﻼﺯﻤﺔ ﺍﻟﻨﻔﻕ ﺍﻟﺭﺴﻐﻰ ,ﻤﻥ ﺍﻟﻤﻬﻡ ﺍﻴﻀﺎ ﺍﺠﺭﺍﺀﺍﻟﻔﺤﺹ ﺍﻴﻀﺎ ﻋﻠﻰ ﺍﻻﻋﺼﺎﺏ ﺍﻟﻁﺭﻓﻴﺔ ﺍﻻﺨﺭﻯ ﻟﻠﺘﺎﻜﺩ
ﻤﻥ ﺍﺼﺎﺒﺘﻬﺎ ﻤﻥ ﻋﺩﻤﻬﺎ.
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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

C

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
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medicine, Department of Family and
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E-mail: dr.baqir@yahoo.com

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.
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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

Yes

Total
No. (%)

Vaginal No.
(%)

Cesarean Section
No. (%)

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)

90
80

76.7%

70
60
50
40
30

20%

20
3.3%

10
0
Spastic

Flaccid

Athetoid

Figure 1. Percentage distribution of CP cases by their types
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50
45
40
35
30
25
20
15
10
5
0

46.6%

31.7%

15%
6.7%

Jaundice /
kernicterus

Asphyxia /
cyanosis

Diarrhea /
dehydration

Fever / meningitis

Figure 2. Percentage distribution of CP cases by common conditions

70

65%

60

56.7%

53.3%

Dental problems

Visual problems

50
40
30
20
10
0
Hearing problems

Figure 3. Percentage distribution of CP cases by their associated disorders

Consanguine
Non- Consanguine

41.7%

58.3 %

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,
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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

Dohuk Medical Journal

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
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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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ﺍﻟﺨﻼﺼﺔ
ﺍﻟﺸﻠل ﺍﻟﺩﻤﺎﻏﻲ ﻋﻨﺩ ﺍﻁﻔﺎل ﻋﺭﺍﻗﻴﻴﻥ ﻤﺭﻀﻰ ﺒﺎﻟﺸﻠل ﺍﻟﺩﻤﺎﻏﻲ :ﺩﺭﺍﺴﻪ ﻭﺼﻔﻴﻪ
)ﺴﻠﺴﻠﺔ ﺍﻟﺤﺎﻻﺕ(
ﺍﻟﺨﻠﻔﻴﺔ :ﻴﻌﺭﻑ ﺍﻟﺸﻠل ﺍﻟﺩﻤﺎﻏﻲ ﺒﺎﻨﻪ ﺨﻠل ﻤﺭﻜﺯﻱ ﻏﻴﺭ ﻤﺘﻁﻭﺭ_ﻴﺭﺠﻊ ﺘﺎﺭﻴﺦ ﻤﺴﺒﺒﺎﺘﻪ ﺍﻟﻰ ﻓﺘﺭﺍﺕ ﻤﺎ ﻗﺒل ﺍﻟﻭﻻﺩﺓ ﺍﻭ ﻤﺎ

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

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

ﺍﻻﻫﺩﺍﻑ :ﻟﻭﺼﻑ ﺍﻟﺘﻭﺯﻴﻊ ﺍﻟﻭﺒﺎﺌﻲ ﻟﺤﺎﻻﺕ ﺍﻟﺸﻠل ﺍﻟﺩﻤﺎﻏﻲ ﻭﻻﻴﺠﺎﺩ ﺍﻻﻨﻭﺍﻉ ﺍﻟﻤﺨﺘﻠﻔﺔ ﻭﻟﺘﺤﺩﻴﺩ ﺍﻫﻡ ﺍﻟﺤﺎﻻﺕ ﺍﻟﻤﺴﺠﻠﻪ ﻤﻥ
ﺍﻟﺘﺎﺭﻴﺦ ﺍﻟﻤﺭﻀﻲ ﻟﻠﺤﺎﻻﺕ ﺍﻟﻤﺩﺭﻭﺴﻪ.

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

ﺍﻟﻁﺒﻲ ﻓﻲ ﺒﻐﺩﺍﺩ ،ﺸﻤﻠﺕ ﺍﻟﻌﻴﻨﻪ  60ﻁﻔﻼ ﻴﻌﺎﻨﻭﻥ ﻤﻥ ﺍﻟﺸﻠل ﺍﻟﺩﻤﺎﻏﻲ ﻭﺍﻟﺫﻴﻥ ﺭﺍﺠﻌﻭﺍ ﺍﻟﻤﺭﻜﺯ ﺨﻼل ﺍﻟﻔﺘﺭﻩ ﻤﻥ
ﺤﺯﻴﺭﺍﻥ 2004ﺍﻟﻰ ﻤﺎﻴﺱ.2005

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

ﺍﻟﻤﺴﺠﻠﻪ ﻤﻥ ﺒﻴﻥ ﻋﻭﺍﻤل ﻤﺎ ﺤﻭل ﺍﻟﻭﻻﺩﺓ) %66.6 ،%53.4ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ( ،ﺜﻡ ﺍﻟﻴﺭﻗﺎﻥ ﺍﻟﻭﻻﺩﻱ  /ﺍﻭ ﺘﻠﻑ ﺍﻟﺩﻤﺎﻍ ﺒﺴﺒﺏ
ﺍﻟﻴﺭﻗﺎﻥ ﺍﻟﻌﺎﻟﻲ) (%46.6ﻤﻊ ﺍﻻﺯﺭﻗﺎﻕ  /ﺍﻭ ﺍﻻﺨﺘﻨﺎﻕ ) (%31.7ﻜﻌﻭﺍﻤل ﻤﺴﺠﻠﻪ ﻤﺎ ﺒﻌﺩ ﺍﻟﻭﻻﺩﺓ .ﺍﻟﻨﻭﻉ ﺍﻟﺘﺸﻨﺠﻲ ﻭﺠﺩ ﺒﺎﻨﻪ

ﺍﺸﻬﺭ ﻨﻭﻉ ﻤﻥ ﺍﻨﻭﺍﻉ ﺍﻟﺸﻠل ﺍﻟﺩﻤﺎﻏﻲ) .(%76.7

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

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

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

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
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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
acute head trauma, showing various
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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 nonfractured 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
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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

79

ACUTE HEAD TRAUMA - CT SCANNING STUDY

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 nonfractured 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

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
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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
8
demonstration of abnormalities, 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 illdefined 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
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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-
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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
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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
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.
Pneumocephalus and Hydrocephalus
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
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This study shows an incidence of
16%, while other two studies showed
2.5%, and 0%, respectively.7,14
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).
This study shows an incidence of
16%, while the reported incidences are
highly variable because of inconsistent
definition of the entity.1

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

Volume 1, Number 1, 2007

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

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, subarachnoid, and intraventricular hematomas
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ﺍﻟﺨﻼﺼﺔ
ﺃﻷﺼﺎﺒﺎﺕ ﺍﻟﺤﺎﺩﺓ ﻟﻠﺭﺃﺱ -ﺩﺭﺍﺴﺔ ﺒﺠﻬﺎﺯ ﺃﻟﻤﻔﺭﺍﺱ ﺃﻟﻠﻭﻟﺒﻲ
ﺨﻠﻔﻴﺔ ﺍﻟﺒﺤﺙ :ﺘﻌﺩ ﺇﺼﺎﺒﺎﺕ ﺍﻟﺭﺃﺱ ﺍﻟﻤﺴﺒﺏ ﺍﻟﺭﺌﻴﺱ ﻟﻠﻭﻓﺎﺓ ﻭ ﺍﻹﻋﺎﻗﺔ ﻋﻨﺩ ﺍﻷﺤﺩﺍﺙ  ،ﻭ ﻴﺘﻜﻬﻥ ﺒﺄﻨﻬﺎ ﺍﻟﻴﻭﻡ ﺃﻜﺜﺭ ﺤﺩﻭﺜ ﹰﺎ ﻤﻥ

ﺕ ﻤﻀﻰ.
ﺃﻱ ﻭﻗ ٍ

ﻭﻟﻘﺩ ﺍﺴﺘﺒﺩل ﺍﻟﺘﺸﺨﻴﺹ ﺃﻟﺸﻌﺎﻋﻲ ﺍﻟﺘﻘﻠﻴﺩﻱ ﺒﺎﹲﻟﻤﻔﺭﺍﺱ ﺍﻟﻁﺒﻘﻲ ﻟﻠﺘﻘﻭﻴﻡ ﺍﻷﻭﻟﻲ ﻓﻲ ﺤﺎﻻﺕ ﺇﺼﺎﺒﺔ ﺍﻟﺭﺃﺱ .ﻭﻟﻜﻥ ﻫﺫﺍ
ﺍﻷﻤﺭ ﻻ ﻴﻠﻐﻲ ﺩﻭﺭ ﺍﻟﺭﻨﻴﻥ ﺍﻟﻤﻐﻨﺎﻁﻴﺴﻲ ﻓﻲ ﺤﺎﻻﺕ ﺨﺎﺼﺔ ﻭﻟﻠﻤﺘﺎﺒﻌﺔ ﺍﻴﻀﺎ.

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

ﺍﻟﻤﺭﻀﻰ :ﻟﻘﺩ ﺘﻡ ﺘﻭﺜﻴﻕ ﺍﻟﻤﻀﺎﻋﻔﺎﺕ ﻭ ﺘﺤﻠﻴﻠﻬﺎ ﻓﻲ  50ﺤﺎﻟﺔ ﻤﻭﺠﺒﺔ ﺒﺎﻟﻤﻔﺭﺍﺱ ﺍﻟﻁﺒﻘﻲ ﻹﺼﺎﺒﺎﺕ ﺍﻟﺭﺃﺱ ﺍﻟﺤﺎﺩ ﺃﻟﻤﺴﺠﻠﺔ ﻓﻲ
ﻤﺴﺘﺸﻔﻰ ﺍﺯﺍﺩﻱ ﻓﻲ ﺩﻫﻭﻙ ﻓﻲ ﺍﻟﻔﺘﺭﺓ ﻤﻥ ﺍﺫﺍﺭ  2003ﻭ ﻟﻐﺎﻴﺔ ﻨﻬﺎﻴﺔ ﻜﺎﻨﻭﻥ ﺍﻷﻭل .2005

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

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

ﻭﺘﻌﺩ ﺍﹲﻟﻭﺩﻤﺔ ﺍﻟﻤﻭﻀﻌﻴﺔ ،ﻭﺤﺎﻻﺕ ﺍﻟﺭﺽ ﻭ ﺍﻟﻨﺯﻑ ﺩﺍﺨل ﺍﻟﺩﻤﺎﻍ ﺃﻜﺜﺭ ﺍﻟﻤﻀﺎﻋﻔﺎﺕ ﺤﺩﻭﺜﺎﹰ ،ﻓﻲ ﺤﻴﻥ ﻨﺠﺩ ﺒﺄﻥ ﺍﻟﻨﺯﻑ

ﺘﺤﺕ ﺍﹲﻟﻌﻨﻜﺒﻭﺘﻴﺔ ﻭﺍﻟﻨﺯﻑ ﻓﻭﻕ ﺍﻟﻘﺎﺴﻴﺔ ﻭ ﺍﻟﻨﺯﻑ ﺘﺤﺕ ﺍﻟﻘﺎﺴﻴﺔ ﺍﻗل ﺤﺩﻭﺜﹰﺎ.

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

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

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
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T

here 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 2GPI 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
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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 aβ2GPI.8,9 Therefore, as a result of this
increase in affinity, these proteins interfere
to a significant degree with the interaction
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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.
13
Moreover, Katsarau et al 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
neuroradiological
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 nonspecific 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
18,19
Although, in 1999 the
proteins.
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.
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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.
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ﺍﻟﺨﻼﺼﺔ
ﺍﻷﺠﺴﺎﻡ ﺍﻟﻤﻀﺎﺩﺓ ﻟﻠﺒﻴﺘﺎ ﻜﻠﻴﻜﻭﺒﺭﻭﺘﻴﻥ ﺫﺍﺕ ﻋﻼﻗﺔ ﺃﻜﺜﺭ ﻟﺩﻯ ﺍﻟﻤﺭﻀﻰ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﻨﻭﺒﺎﺕ ﺍﻟﺴﻜﺘﺔ
ﺍﻟﺩﻤﺎﻏﻴﺔ ﻓﻲ ﻤﺘﻼﺯﻤﺔ ﺍﻟﺩﻫﻭﻥ ﺍﻟﻔﻭﺴﻔﺎﺘﻴﺔ
ﺍﻷﻫﺩﺍﻑ :ﺩﺭﺍﺴﺔ ﺍﻫﻤﻴﺔ ﺍﻟﺘﺤﺭﻱ ﻋﻥ ﺍﻷﺠﺴﺎﻡ ﺍﻟﻤﻀﺎﺩﺓ ﺍﻟﺒﻴﺘﺎ ﻜﻠﻴﻜﻭﺒﺭﻭﺘﻴﻥ ) (aβ2-GPIﻟﺩﻯ ﺍﻟﻤﺭﻀﻰ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﻨﻭﺒﺎﺕ

ﺍﻟﺴﻜﺘﺔ ﺍﻟﺩﻤﺎﻏﻴﺔ ﻟﻤﺘﻼﺯﻤﺔ ﺍﻟﺩﻫﻭﻥ ﺍﻟﻔﻭﺴﻔﺎﺘﻴﺔ.

ﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﺸﻤﻠﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ  50ﻤﺭﻴﻀﺎ ﻤﺼﺎﺒﺎ ﺒﺎﻟﺴﻜﺘﺔ ﺍﻟﺩﻤﺎﻏﻴﺔ ﻭ 30ﺸﺨﺼﺎ ﺴﻠﻴﻤﺎ ﻜﻤﺠﻤﻭﻋﺔ ﻀﺎﺒﻁﺔ .ﺘﻡ ﺠﻤﻊ

ﺍﻟﻌﻴﻨﺎﺕ ﻤﻥ ﺍﻟﻤﺴﺘﺸﻔﻴﺎﺕ ﺍﻟﺘﻌﻠﻴﻤﻴﺔ ﻟﻤﺩﻥ ﺍﻟﻤﻭﺼل ,ﺩﻫﻭﻙ ,ﻭﺍﺭﺒﻴل .ﻭﺍﺠﺭﻴﺕ ﺍﻟﻔﺤﻭﺼﺎﺕ ﻓﻲ ﻤﺨﺘﻴﺭ ﺍﻟﺩﺭﺍﺴﺎﺕ ﺍﻟﻌﻠﻴﺎ ﻓﻲ
ﻜﻠﻴﺔ ﺍﻟﻁﺏ ﺠﺎﻤﻌﺔ ﺩﻫﻭﻙ .ﺘﻡ ﺇﺠﺭﺍﺀ ﺍﻟﺩﺭﺍﺴﺔ ﻋﻠﻰ ﻋﻴﻨﺎﺕ ﻤﻥ ﻤﺼل ﺍﻟﺩﻡ ﺒﺎﺴﺘﺨﺩﻡ ﻓﺤﺹ ﺍﻟﻤﻘﺎﻴﺴﺔ ﺍﻷﻨﺯﻴﻤﻴﺔ ﺍﻟﻤﻨﺎﻋﻴﺔ
ﻟﻘﻴﺎﺱ ﻜﻤﻴﺔ ﻭﻨﺴﺒﺔ ﺍﻟﻤﻀﺎﺩﺍﺕ ﻟﻠﺩﻫﻭﻥ ﺍﻟﻔﻭﺴﻔﺎﺘﻴﺔ ﻭﻫﻲ ﺍﻟﻤﻀﺎﺩﺍﺕ ﻟﻠﺩﻫﻭﻥ ﺍﻟﻘﻠﺒﻴﺔ ) ,(aCLﻭﺍﻷﺠﺴﺎﻡ ﺍﻟﻤﻀﺎﺩﺓ ﺍﻟﺒﻴﺘﺎ
ﻜﻠﻴﻜﻭﺒﺭﻭﺘﻴﻥ ) (aβ 2-GPIﻭﺍﻟﻤﻀﺎﺩﺍﺕ ﻟﻠﻔﻭﺴﻔﺎﺘﻴﺩل ﺴﻴﺭﻥ ). (aPS

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

ﺤﻴﺙ ﺍﻟﻤﻀﺎﺩﺍﺕ ﻟﻠﺩﻫﻭﻥ ﺍﻟﻘﻠﺒﻴﺔ ﺴﺠﻠﺕ ﻟﺩﻯ  (%22) 50/11ﻭﺍﻷﺠﺴﺎﻡ ﺍﻟﻤﻀﺎﺩﺓ ﺍﻟﺒﻴﺘﺎ ﻜﻠﻴﻜﻭﺒﺭﻭﺘﻴﻥ ﻟﺩﻯ (%28) 50/14
ﻭﺍﻟﻤﻀﺎﺩﺍﺕ ﻟﻠﻔﻭﺴﻔﺎﺘﻴﺩل ﺴﻴﺭﻥ ﻟﺩﻯ  (%18) 50/9ﻤﻥ ﺍﻟﻤﺭﻀﻰ.

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

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

ﺍﻷﻜﺜﺭ ﺍﻫﻤﻴﺔ ﻭﻋﻼﻗﺔ ﻓﻲ ﺤﺩﻭﺙ ﻫﺫﻩ ﺍﻟﻨﻭﺒﺎﺕ ﻤﻥ ﺒﻘﻴﺔ ﺍﻷﺠﺴﺎﻡ ﺍﻟﻤﻀﺎﺩﺓ ﻟﻠﺩﻫﻭﻥ ﺍﻟﻔﻭﺴﻔﺎﺘﻴﺔ.
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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

I

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
* Assistant professor, Department of Family
and Community Medicine, Dohuk College of
Medicine, University of Dohuk, Dohuk, Iraq
E-mail: qayser_habeeb @ yahoo.com
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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 noncontributory (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
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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-
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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:
a
1. Sensitivity (%) =
x100
a+c

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.

Specificity (%) =

3.

Accuracy (%) =

4.

False Positive (%) = 1 – specificity

5.

False Negative (%) = 1 – sensitivity

6.

Reliability: expressed as Kappa value
(κ).

a+d
x100
a+b+c+d

Observed agreement –
total chance agreement

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

d
x100
b+d

2.

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
a= True Positive,

Total

Positive

negative

a

b

a+b

c

d

c+d

a+c

b+d

a+b+c+d

b= False Positive,

c= False Negative, d= True Negative

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.

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

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

ETT *

Positive
Negative

negative

Male

18

8

26

Female

6

6

12

Male

4

6

10

Female

2

3

5

30

23

Total

* ( ETT) Reliability (κ) = 0.47

100

Total

Positive

38
15
53
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Table 2. Summary statistics for the estimated rates by gender
Rates

Males & Females

Sensitivity

80% *

Males

Females

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
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 .א/א/()ﺍﺑﻦ ﺍﻟﺒﻴﻄﺎﺭ:
()ﺍﺑﻦ ﺍﻟﺒﻴﻄﺎﺭא( 17 36) 53 :
.2005א
א.
 .
.٪62.2(Kappa value= 0.47)א:
 .(p>0.05)א،
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ﺍﻟﺨﻼﺼﺔ
ﻤﻭﺜﻭﻗﻴﺔ ﻭﻤﻌﺩل ﺼﺤﺔ ﻓﺤﺹ ﺍﻟﻘﻠﺏ ﺒﺎﻻﺠﻬﺎﺩ ﻓﻲ ﻤﺠﺎل ﺘﺸﺨﻴﺹ ﺍﻤﺭﺍﺽ ﺍﻟﻘﻠﺏ ﺍﻟﺘﺎﺠﻴﺔ
ﺍﻟﻬــﺩﻑ :ﺤﺴﺎﺏ ﻤﻭﺜﻭﻗﻴﺔ ﻭﻤﻌﺩل ﺼﺤﺔ ﻓﺤﺹ ﺍﻟﻘﻠﺏ ﺒﺎﻻﺠﻬﺎﺩ ﻓﻲ ﻤﺠﺎل ﺘﺸﺨﻴﺹ ﺍﻤﺭﺍﺽ ﺍﻟﻘﻠﺏ ﺍﻟﺘﺎﺠﻴﺔ.

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

ﺍﻟﻤﻨﻬﺠﻴﺔ :ﺸﻤﻠﺕ ﺍﻟﺩﺭﺍﺴﺔ  ٥٣ﻤﺭﻴﻀﺎ ) ٣٦ﺫﻜﺭ ﻭ  ١٧ﺍﻨﺜﻰ( ﻤﻥ ﺍﻟﻤﺤﺎﻟﻴﻥ ﺍﻟﻰ ﻤﺴﺘﺸﻔﻰ ﺍﺒﻥ ﺍﻟﺒﻴﻁﺎﺭ ﻻﺸﺘﺒﺎﻩ ﺍﺼﺎﺒﺘﻬﻡ
ﺒﺎﻤﺭﺍﺽ ﺍﻟﻘﻠﺏ ﺍﻟﺘﺎﺠﻴﺔ ﺨﻼل ﺸﻬﺭﻱ ﻤﺎﻴﺱ ﻭ ﺤﺯﻴﺭﺍﻥ  .٢٠٠٥/ﺍﺨﻀﻊ ﺠﻤﻴﻊ ﺍﻟﻤﺭﻀﻰ ﻟﻔﺤﺹ ﺍﻟﻘﻠﺏ ﺒﺎﻻﺠﻬﺎﺩ ﻭﻗﻭﺭﻨﺕ

ﻨﺘﺎﺌﺞ ﺍﻟﻔﺤﺹ ﺒﻨﺘﺎﺌﺞ ﻓﺤﺹ ﻗﺴﻁﺭﺓ ﺍﻟﺸﺭﺍﻴﻴﻥ ﺍﻟﺘﺎﺠﻴﺔ ﺒﻬﺩﻑ ﺍﺴﺘﺨﻼﺹ ﻤﻭﺜﻭﻗﻴﺔ ﻭ ﻤﻌﺩل ﺼﺤﺔ ﻓﺤﺹ ﺍﻟﻘﻠﺏ ﺒﺎﻻﺠﻬﺎﺩ.
ﺍﻟﻨﺘﺎﺌـــﺞ :ﺍﻅﻬﺭﺕ ﺍﻟﻨﺘﺎﺌﺞ ﻤﻭﺜﻭﻗﻴﺔ ﻓﺤﺹ ﻤﻌﺘﺩﻟﺔ ﻤﻘﺩﺍﺭﻫﺎ ) .(κ =٠٫٤٧ﻭ ﻤﻌﺩل ﺼﺤﺔ ﻤﻘﺩﺍﺭﻩ ) (%٦٢٫٢ﻤﻊ
ﻓﺎﺭﻕ ﺫﻜﻭﺭﻯ ﺍﺭﺠﺢ ﻭﻟﻜﻥ ﺒﻤﺴﺘﻭﻯ ﺍﺤﺼﺎﺌﻰ ﻏﻴﺭ ﻤﻌﻨﻭﻯ )(P value > 0.05

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

ﺘﺤﺴﻴﻥ ﻤﻌﺩل ﺼﺤﻪ ﺍﻟﻔﺤﺹ ﺍﻟﻰ ﺍﺴﺘﻌﻤﺎل ﺍﻭﺴﻊ ﻟﻠﻔﺤﻭﺹ ﺍﻟﺴﺎﻨﺩﺓ ﺍﻻﺨﺭﻯ ﻤﺜل ﺍﻟﺘﺼﻭﻴﺭ ﺒﺎﻟﻨﻀﺎﺌﺭ ﺍﻟﻤﺸﻌﻪ ﻭﺍﻟﻔﺤﺹ
ﺒﺎﻻﻤﻭﺍﺝ ﻓﻭﻕ ﺍﻟﺼﻭﺘﻴﻪ ﺜﻨﺎﺌﻰ ﺍﻻﺒﻌﺎﺩ.
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THE FREQUENCY OF 2 HOURS POST GLUCOSE LOAD
HYPERGLYCEMIA IN SUBJECTS WITH NORMAL FASTING
GLUCOSE
DHIA J. Al-TIMIMI, BSc (pharm), MPhil, PhD*,
ANNE K. AL-UBAIDY, MBChB, FICMS**
Submitted 21 April 2007; accepted 16 August 2007

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

T

he rising burden of obesity and
diabetes worldwide represents a
tremendous challenge for health-care
systems.1
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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;
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(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 loadplasma 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
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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)

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)

268

231 (86.2)

32 (11.9)

5 (1.9)

Age in years

BMI in kg/m²
Normal weight <25.0
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 type2 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
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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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ﺍﻟﺨﻼﺼﺔ
ﻓﺭﻁ ﺴﻜﺭ ﺍﻟﺩﻡ ﺒﻌﺩ ﺴﺎﻋﺘﻴﻥ ﻤﻥ ﺍﺨﺘﺒﺎﺭ ﺘﺤﻤل ﺍﻟﺴﻜﺭ ﻋﻨﺩ ﺍﻻﺸﺨﺎﺹ ﺍﻟﺫﻴﻥ ﻟﺩﻴﻬﻡ ﻤﺴﺘﻭﻯ ﺍﻟﺴﻜﺭ ﺒﻌﺩ
ﺍﻟﺼﻴﺎﻡ ﻀﻤﻥ ﺍﻟﺤﺩ ﺍﻟﻁﺒﻴﻌﻲ
ﺨﻠﻔﻴﺔ ﺍﻟﻤﻭﻀﻭﻉ :ﺒﻴﻨﺕ ﺍﻟﻭﺜﺎﺌﻕ ﺍﻟﻰ ﺍﻨﺘﺸﺎﺭ ﺍﻟﺩﺍﺀ ﺍﻟﺴﻜﺭﻱ ﺍﻟﻐﻴﺭ ﺍﻟﻤﺸﺨﺹ ) (PU-DMﻭ ﺍﺨﺘﻼل ﺘﺤﻤل ﺍﻟﻐﻠﻭﻜﻭﺯ

) (IGTﻓﻲ ﻤﺨﺘﻠﻑ ﺍﻟﻤﺠﺎﻤﻴﻊ ﺍﻻﺜﻨﻴﺔ .ﺒﺎﻟﻨﺴﺒﺔ ﻟﻠﻌﺭﺍﻕ ،ﻴﺒﺩﻭ ﺃﻥ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﻓﻲ ﻫﺫﻩ ﺍﻟﻅﺎﻫﺭﺓ ﻤﺤﺩﻭﺩﺓ.

ﺍﻟﻬﺩﻑ :ﺍﻟﺘﺤﺭﻱ ﻋﻥ ﺍﻨﺘﺸﺎﺭ ﺍﻟﺴﻜﺭﻱ ﺍﻟﻐﻴﺭ ﺍﻟﻤﺸﺨﺹ ﻭ ﺃﺨﺘﻼل ﺘﺤﻤل ﺍﻟﻐﻠﻭﻜﻭﺯ ﻋﻨﺩ ﺍﻟﻌﺭﺍﻗﻴﻴﻥ ﺍﻟﺒﺎﻟﻐﻴﻥ.

ﺍﻟﻤﻭﺍﺩ ﻭ ﺍﻟﻁﺭﻕ :ﺘﻡ ﺘﻘﻴﻴﻡ ﺤﺎﻟﺔ ﺍﻟﺴﻜﺭ ﻋﻨﺩ  918ﺸﺨﺼﹰﺎ ﺒﻌﺩ ﺍﺠﺭﺍﺀ ﻓﺤﺹ ﺘﺤﻤل ﺍﻟﺴﻜﺭ .ﺠﻤﻴﻊ ﺍﻻﺸﺨﺎﺹ ﺒﺼﺤﺔ ﺠﻴﺩﺓ
ﻭ ﻜﺎﻥ ﻤﺴﺘﻭﻯ ﺍﻟﺴﻜﺭ ﻋﻨﺩﻫﻡ ﺒﻌﺩ ﺍﻟﺼﻴﺎﻡ ﻀﻤﻥ ﺍﻟﻤﺴﺘﻭﻯ ﺍﻟﻁﺒﻴﻌﻲ ﻭ ﺘﺭﺍﻭﺤﺕ ﺃﻋﻤﺎﺭﻫﻡ ﺒﻴﻥ  60 – 20ﺴﻨﺔ.
ﺍﻟﻨﺘﺎﺌﺞ :ﺃﻅﻬﺭﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺃﻥ  %19ﻤﻥ ﺍﻟﺫﻜﻭﺭ ﻭ  %16.8ﻤﻥ ﺍﻻﻨﺎﺙ ﻴﻌﺎﻨﻭﻥ ﻤﻥ ﺃﺨﺘﻼل ﺘﺤﻤل ﺍﻟﻐﻠﻭﻜﻭﺯ .ﻜﺫﻟﻙ ﻭﺠﻭﺩ

 %1.2ﻤﻥ ﺍﻟﺫﻜﻭﺭ ﻭ  %5.6ﻤﻥ ﺍﻻﻨﺎﺙ ﻴﻌﺎﻨﻭﻥ ﻤﻥ ﺍﻟﺴﻜﺭﻱ ﺍﻟﻐﻴﺭ ﺍﻟﻤﺸﺨﺹ .ﺃﻥ ﺯﻴﺎﺩﺓ ﺍﻨﺘﺸﺎﺭ ﻫﺫﻩ ﺍﻟﻅﺎﻫﺭﺓ ﻴﺘﻨﺎﺴﺏ ﻤﻊ
ﺘﻘﺩﻡ ﺍﻟﻌﻤﺭ ﻭ ﺒﺩﺍﻨﺔ ﺍﻟﺠﺴﻡ.

ﺍﻻﺴﺘﻨﺘﺎﺝ :ﺘﺅﻜﺩ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻟﻤﺴﺘﺨﻠﺼﺔ ﻤﻥ ﻫﺫﺍ ﺍﻟﺒﺤﺙ ﺍﻨﺘﺸﺎﺭ ﻅﺎﻫﺭﺓ ﺍﻟﺩﺍﺀ ﺍﻟﺴﻜﺭﻱ ﺍﻟﻐﻴﺭ ﺍﻟﻤﺸﺨﺹ ﻭ ﺃﺨﺘﻼل ﺘﺤﻤل

ﺍﻟﻐﻠﻭﻜﻭﺯ ﻋﻨﺩ ﺴﻜﺎﻥ ﻤﺩﻴﻨﺔ ﺒﻐﺩﺍﺩ.

111

CASE REPORT- LEECH INFESTATION PRESENTING AS METROMENORRHAGIA

CASE REPORT
LEECH INFESTATION PRESENTING AS METROMENORRHAGIA
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Submitted 12 December 2006; accepted 16 August 2007

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

L

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
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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
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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
and attach themselves to the bathers. They

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 REPORT- LEECH INFESTATION PRESENTING AS METROMENORRHAGIA

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

114

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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ﺍﻟﺨﻼﺼﺔ
ﺍﺤﺘﺸﺎﺭ ﺍﻟﻌﻠﻘﺔ ﺘﻅﻬﺭ ﻜﻨﺯﻑ ﺭﺤﻤﻲ ﻁﻤﺜﻲ
ﺍﻟﻐﺭﺽ :ﺘﻘﺩﻡ ﻫﺫﻩ ﺍﻟﺤﺎﻟﺔ ﻟﺘﻭﻀﻴﺢ ﺍﻥ ﺍﺤﺘﺸﺎﺭ ﺍﻟﻌﻠﻘﺔ ﻻ ﻴﺯﺍل ﻤﻭﺠﻭﺩﺍ ﻓﻲ ﺍﻟﻌﺭﺍﻕ ﺨﺎﺼﺔ ﻓﻲ ﺍﻟﺴﺒﻴل ﺍﻟﺘﻨﺎﺴﻠﻲ .ﺍﺤﺘﺸﺎﺭ

ﺍﻟﻌﻠﻘﺔ ﻗﺩ ﻴﺴﺒﺏ ﻏﺯﺍﺭﺓ ﺍﻟﻁﻤﺙ ﻗﻲ ﺍﻟﻨﺴﺎﺀ.

ﺴﺠل ﺍﻟﺤﺎﻟﺔ :ﺍﻤﺭﺃﺓ ﻤﺘﻜﺭﺭﺓ ﺍﻟﻭﻻﺩﺓ ﻓﻲ ﺴﻥ ﺍﻟﺨﺎﻤﺴﺔ ﻭ ﺍﻻﺭﺒﻌﻴﻥ ﻤﻥ ﺍﻟﻤﻨﺎﻁﻕ ﺍﻟﺭﻴﻔﻴﺔ ﻟﺴﻨﺠﺎﺭ ﻓﻲ ﻤﺤﺎﻓﻅﺔ ﻨﻴﻨﻭﻯ،
ﺭﺍﺠﻌﺕ ﺍﻟﻌﻴﺎﺩﺓ ﺍﻟﺨﺎﺭﺠﻴﺔ ﺘﺸﻜﻭ ﻤﻥ ﻨﺯﻑ ﻤﻬﺒﻠﻲ ﺸﺩﻴﺩ ،ﻭﻋﺎﻨﺕ ﻤﻥ ﻨﺯﻑ ﻤﻬﺒﻠﻲ ﻤﺘﻭﺴﻁ ﻤﺴﺘﻤﺭ ﻷﺭﺒﻌﺔ ﺍﺸﻬﺭ .ﺃﺠﺭﻱ ﻟﻬﺎ

ﻜﺸﻁ ﺘﺸﺨﻴﺼﻲ ﻗﺒل ﺜﻼﺜﺔ ﺍﺸﻬﺭ ﺍﻟﺫﻱ ﺃﻅﻬﺭ ﺃﻥ ﺒﻁﺎﻨﺔ ﺍﻟﺭﺤﻡ ﻁﺒﻴﻌﻴﺔ .ﺍﻟﻤﺭﺃﺓ ﻜﺎﻨﺕ ﺸﺎﺤﺒﺔ ﻭ ﻨﺎﻗﺼﺔ ﺍﻟﻀﻐﻁ ﻤﻊ ﻤﻼﻤﺢ
ﻓﻘﺭ ﺍﻟﺩﻡ ﺒﻌﻭﺯ ﺍﻟﺤﺩﻴﺩ ﺍﻟﻤﺯﻤﻥ .ﺃﻅﻬﺭ ﺍﻟﻤﻨﻅﺎﺭ ﻭ ﺍﻟﻔﺤﺹ ﺒﺄﻨﻪ ﻻ ﺘﻭﺠﺩ ﺃﺸﻴﺎﺀ ﻏﻴﺭ ﻁﺒﻴﻌﻴﺔ .ﺘﻡ ﺃﺴﺘﺌﺼﺎل ﺍﻟﺭﺤﻡ ﻭ ﺍﻟﺤﻔﺎﻅ

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

ﺍﻟﻌﻠﻘﺔ ﺘﺘﺒﻊ ﻋﺎﺌﻠﺔ ) ،(Annelidaﺼﻨﻑ ) ،(Hirudineaﺭﺘﺒﺔ ) .(Rhychobdellidaﺍﺤﺘﺸﺎﺭ ﺍﻟﻌﻠﻘﺔ ﻴﺠﺏ ﺃﻥ

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

ﺍﻟﻤﻨﺎﻁﻕ ﺍﻻﺴﺘﻭﺍﺌﻴﺔ ﺍﻟﻤﺼﺎﺒﺔ .ﺍﺤﺘﺸﺎﺭ ﺍﻟﻌﻠﻘﺔ ﻏﻴﺭ ﺸﺎﺌﻊ ﻓﻲ ﻤﻤﺎﺭﺴﺎﺕ ﺍﻻﻤﺭﺍﺽ ﺍﻟﻨﺴﺎﺌﻴﺔ ،ﻭ ﻨﺎﺩﺭ ﻫﺫﻩ ﺍﻻﻴﺎﻡ ﻻﻥ ﺍﻟﻤﻴﺎﻩ
ﺍﻟﺘﻲ ﺘﺯﻭﺩ ﺒﻬﺎ ﺍﻟﻤﺩﻥ ﻭ ﺍﻟﻘﺭﻯ ﺘﻜﻭﻥ ﻤﺼﻔﺎﺓ ﻭ ﻤﻌﻘﻤﺔ.

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

ﻋﺎﺩﺓ ﺍﻟﺠﻠﻭﺱ ﺒﺠﺎﻨﺏ ﺍﻻﻨﻬﺎﺭ ﻓﻲ ﺍﻻﻤﺎﻜﻥ ﺍﻟﻘﺭﻭﻴﺔ ﺍﻟﻤﺼﺎﺒﺔ.
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