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ADIL A. EISSA, MBChB, FIBMS* 
 
Submitted 30 June 2014; accepted 6 Nov 2014 
 

ABSTRACT 
 

Background and Objectives: ABO and Rhesus blood groups distribution had been studied 
extensively among different populations, however no data are available from Kurdish people 
living in Duhok, Iraq, thus this study has been conducted to determine the distribution of 
ABO and Rhesus blood groups phenotypes among Kurdish people living in Duhok, Iraq. 

Methods: The study included revision of ABO and Rhesus (D) blood grouping data of 98188 
donors who attended blood bank in Duhok in a period extending from January 2005 to 
December 2013 as well as prospective determination of ABO and Rhesus blood grouping of 
1000 individuals attending Azadi teaching hospital for various reasons. Blood grouping was 
performed by standard tube method. 

Results: In relevance to ABO blood group antigens, blood group A was the most common 
(39.9%), followed by O (36.9%), then B (15.8%) and finally blood group AB (7.4%) among 
randomly selected individuals in comparison to donors whose most frequent blood group was 
O (42.79 %). Regarding Rhesus system among the random group, the majority were positive 
for Rh(D) (91.1%), Rh(e) (95.57%), Rh (C) (75.86%) and Rh(c) (67.98%), while small 
proportion were positive for Rh (E) antigens (25.12%). 

Frequencies of Rhesus genotypes revealed that the commonest presumed Rhesus genotype 
was R1R1 followed by R1r and R1R2, while rr was the most common presumed Rhesus 
genotype among Rh(D) negative individuals. 

Conclusion: Blood group O donation is widely adopted in the region which contributed to 
higher prevalence among blood donors and less frequent observation among randomly 
selected patients. Regarding Rh antigens, blood antigens D,C,c,e were frequent antigens 
while  E antigen was much less common. 

Furthermore, ABO and Rhesus (D) distribution appears to be similar to that of Kurdish 
people living in Turkey and Iran and was somewhat different from most neighboring 
populations including that of Iraqi Arabs. 

Duhok Med J 2014;8(1): 1-8. 
Keywords: ABO, Rhesus, Blood group, Kurds, Duhok, Iraq. 
 

ince the discovery of first and the 
most important blood group antigens, 

ABO blood group by Karl Landsteiner in 
1900, 1 several other blood groups have 
been identified (up to 30 blood group 
system identified by the International 
Society of Blood Transfusion).2  The 
proportion of each of these blood group 
antigens is different and varies among 
different ethnic groups. 

The single most important mandatory 
test for proper blood transfusion is the 
determination of ABO blood group of both 
donors and recipients. ABO blood group 
antigens are also known as histo-blood 
group antigens as they were found on 
many tissues, in addition to that on the 
surface of RBCs, including endothelial and 
epithelial cells of the lung, gut, urinary 
tract and reproductive tract as well as in 
body secretions (particularly saliva) and 

* Lecturer of Pathology, School of Medicine, Faculty of Medical Sciences, University of Duhok, Duhok, Iraq 
 tel (009647504576051)  Email (adilkhr77@uod.ac) 
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fluids (milk, urine,  semen and serum).3 
ABO blood groups have been used as 
genetic markers of populations as the 
incidence of ABO blood groups differs in 
populations e.g. group B is found twice as 
frequently in African Americans and 
Asians as in white persons.4 

Furthermore, the Rhesus (Rh) blood 
groups are second only to the ABO group 
in importance in transfusion medicine as 
the Rh antigens, especially D, are highly 
immunogenic and can cause sensitization, 
hemolytic disease of the newborn (HDN) 
and severe transfusion reactions if a person 
lacking these antigens received blood 
carrying such antigens.5 

Till recently pre-transfusion testing 
included only ABO and Rh(D) matching 
between patient and donor, however this 
was associated with increased sensitization 
specially in patient with chronic 
transfusion, that is why nowadays there is 
a trend towards extended matching for 
ABO, Rhesus (all antigens including D, C, 
c, E, e) and Kell antigens, whenever 
possible  to increase life span of transfused 
RBCs and to reduce alloimmunization to 
RBC antigens specially in patient requiring 
chronic transfusion particularly patient 
with sickle cell anemia.6  

Previous studies from Iraq (Kurd and 
Arab) had studied extensively ABO and 
Rh(D) distribution throughout the 
country.7  Limited data regarding other Rh 
antigens (C,c,E,e) 8 are available as these 
antigens are not routinely included in pre-
transfusion testing. This study was 
initiated to find out the frequency of ABO 
and Rh phenotypes in Kurdish people 
living in Duhok, Iraq. 

 

METHODS  

The study included revision of ABO and 
Rh (D) blood grouping data of all donors 
from Kurdish ethnicity living in Duhok 
(98188 Donors), who attended blood bank 

in Duhok in a period from January 2005 to 
December 2013. Additionally the 
determination of ABO and Rh blood 
antigens was done  for 1000 randomly 
selected patients (excluding patients with 
malignancies, previous transfusion within 
the last 3 months and autoimmune 
diseases) attended Azadi Teaching 
Hospital for varius reasons.  

ABO blood grouping and Rh typing 
were done by the standard tube method 
using IgM monoclonal antibodies (anti-A, 
anti-AB, anti-B, anti-D, anti-C, anti-c, 
anti-E and anti-e) from BIOTEC 
Laboratories Ltd - UK.9 Manufacturer’s 
procedural instructions were followed: 
forward ABO grouping has been done by 
immediate spin technique and the reverse 
ABO grouping by taking serum of patients 
and stored cooled group A, B, O cells. Rh 
typing was done by standard tube method.  

 

RESULTS 

The age of the enrolled individuals ranged 
from 18 to 60 years (mean 25 ±7.5) and all 
were males. ABO and Rh (D) red blood 
cell antigens prevalence revealed a 
discrepancy between donors attended 
blood bank and randomly selected patients 
attended Azadi Teaching Hospital for 
various reasons as is shown in table 1. 
With the most common ABO blood group 
antigen being group O followed by A, then 
B and finally AB among blood donors, 
while blood group A was the most 
common among randomly selected 
patients followed by O then B and finally 
AB. On the other hand, Rh (D) was more 
frequently expressed on the surface of 
RBCs of randomly selected patients than 
donors as shown in the table.   
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Table 1. Prevalence of ABO and Rh blood group 
antigens among blood donors and randomly 
selected patients.   

Phenotype 
Donors 

No. (%) 

Randomly 
selected patients 

No. (%) 

A 32209 
(32.80%) 

399 (39.9%) 

B 18513 
(18.86%) 

158 (15.8%) 

AB 5453 (5.55%) 74 (7.4%) 

O 42013 
(42.79%) 

369 (36.9%) 

Rh(D) 88281 
(89.91%) 

911 (91.1%) 

Rh(C) -- 759 (75.9%) 

Rh(c) -- 681 (68.1%) 

Rh(E) -- 251 (25.1%) 

Rh(e) -- 956 (95.6%) 

 

Table 1 showed also that the prevalence 
of other red cells Rh antigens varied: 
RBCs of majority of Kurds living in 
Duhok expressed the e antigen (956 
patients - 95.6%), followed by C (759 
patients-75.9%) and c antigens (681 
patients- 68.1%), while the E antigen was 
the least frequent (251 patients- 25.1%). 

Occurrence of Rh combinations as 
shown in table 2 showed that the DCe and 
DCce were most frequently observed 
among Kurds of the region at 31.5% and 
30.1% respectively followed by DCcEe 
(13.8%), ce (7.4%), DcEe (6.9%), Dce 
(4.4%) and DcE (3.9%). Other 
combination observed in less than 
polymorphic frequency included DCcE 
(0.6%), Cce (0.5%), Ce (0.5%) and cE 
(0.4%). The remaining combinations 
including DCEe, DCE, CcEe, CcE, CE, 
cEe, CEe were not found. 

 

Table 2. Rh phenotype among randomly 
selected patients from Duhok/Iraq. 

Rh phenotype 

Fisher-Race Weiner* 

Current 
Study % 

DCe DCe/DCe(R1R1)* 31.5 

DCce DCe/ce(R1r )* 30.1 

DCcEe DCe/DcE(R1R2)* 13.8 

ce ce/ce(rr) 7.4 

DcEe DcE/ce(R2r )* 6.9 

Dce Dce/ce(Rr )* 4.4 

DcE DcE/DcE(R2R2)* 3.9 

DCcE DCE/DcE(RzR2)* 0.6 

Cce Ce/ce(r'r) 0.5 

Ce Ce/Ce(r'r') 0.5 

cE cE/cE(r"r") 0.4 

DCEe DCE/DCe(RzR1)* -- 

DCE DCE/DCE(RzRz 
)* 

-- 

CcEe Ce/cE(r'r")* -- 

CcE CE/cE(ryr") -- 

CE CE/CE(rZrZ) -- 

cEe dcE/dce (r"r) -- 

CEe CE/Ce(ryr') -- 

* According to the most common combinations 
throughout the world. 

 

DISCUSSION 

Red blood cells express many antigens on 
their surface membrane and their 
expression varies among populations of 
different ethnicity. Knowing the 
prevalence of different blood group 
antigens in any given population is useful 
in managing cases of alloimmunization 
following multiple transfusions especially 
in patients with hemoglobinopathies, 
patients on dialysis and cancer patients as 
well as for preparing red cell panels for 
blood banks.7 
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Both ABO and Rh antigens are 
governed by autosomal chromosomes 
(chromosome 9 and 1 respectively) so 
selecting only males will not affect the 
results.  

Distribution of ABO and Rh(D) blood 
antigens among two different groups of 
individuals (donors at blood bank and 
randomly selected patients), showed 
discrepancy between the two groups as 
blood group O subjects are more likely to 
be encouraged to donate since they are 
considered universal donors. This 
observation had been documented by 
several other studies from Iraq and some 
other countries.8-11    

Predominance of blood group A as 
observed in this study is in contrast to that 
observed in some other studies from Iraq 
and surrounding countries including Iran 
(Persian), Saudi Arabia and Kuwait where 
group O predominates8,12-14  However the 
former observation is consistent with 
previous reports on Kurdish people living 
in Iran and Turkey15,16 and also similar to 
reports from Syria and Jordan. 17,18 as 
shown below: 

People Group  O A B AB 

Iraq (Kurds)8 37.2 32.5 23.8 6.5 

Iraq (non-Kurds)12 35.5 27.4 28.5 8.6 

Iran13 40.1 30.5 22.0 7.4 

KSA14 56.8 33.4 6 3.8 

Kuwait14 44.6 26.7 24.1 4.6 

Iran(Kurdish)15 37.1 37.2 17.9 7.8 

Turkey (Kurdish)16 33.7 40.8 18.5 7.0 

Syria17 37.5 46.3 13.1 3.1 

Jordan18 36.6 38.4 18.0 7.0 

Current Study 36.9 39.9 15.8 7.4 

 

Frequency of D antigen appeared to be 
comparable to that reported from other 
Kurdish people living in Iran and Turkey 
(at 91.1% and 89.2% respectively).14,15 
Also it appeared to be comparable to that 
from other Middle East countries including 
other parts of Iraq, Iran (Persian), Jordan 
and Syria8-11,17,18 as well as to that from 
India.7 however it appeared to be quite 
different from Chinese.19,20 as shown 
below: 

Antigen Caucasian19 Black19 Chinese20 Indian7 Basrah9 
Current 

study 

D 85.0 92.0 99.0 93.6 91 91.1 

C 68.0 27.0 93.0 87.0 70 75.9 

E 29.0 22.0 39.0 20.0 37 25.1 

c 80.0 96.0 47.0 58.0 72 68.1 

e 98.0 98.0 96.0 98.0 100 95.6 
 

 
Frequency of other Rh antigens show 

similarities to some extent to that reported 
from the region (Basrah) and to that 
reported from India, but is largely different 
to that reported from blacks; with low 
frequency of C antigen and higher 
frequency of c antigen that maybe 
responsible to the higher rates of 
sensitization among patients with sickle 
cell anemia (black origin) to C antigen.6 

Rh(E) antigen appeared to be of low 
frequency  throughout the world and this 
may be explain higher sensitization rate 
among multiple transfused patients in 
comparison to that  of Rh(e) antigen which 
appeared to be of high frequency 
throughout the world. 7   

Finally the frequencies of Rh genotypes 
among Kurds were estimated based on 
phenotype/genotype assumptions by 
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Daniels.21 The later table also compares 
the genotype frequencies with those 
reported among other population. The 
commonest Rh genotype was DCe (R1R1) 
followed by DCce (R1r) and DCcEe 
(R1R2), while rr was the most common 
genotype among Rh(D) negative 
individuals. The presumed genotype 

pattern shows some similarities to that 
reported among Caucasians, except for the 
higher frequency of the R1R1 and the 
lower frequency of the rr genotypes among 
Kurds, while the pattern is very different 
from that reported from Blacks as shown 
below: 

Rh phenotype 

Fisher-Race Weiner* 

Caucasian19

% 

Black19 

% 

Chinese20

% 

India7 

% 

Basrah9 

% 

Current 
Study 

% 

DCe DCe/DCe(R1R1)* 18.5 2.0 51.8 42.6 22 31.5 

DCce DCe/ce(R1r )* 34.9 21.0 8.5 32.2 26 30.1 

DCcEe DCe/DcE(R1R2)* 13.3 4.0 3.0 14.0 16 13.8 

ce ce/ce(rr) 15.1 6.8 0.1 4.6 9 7.4 

DcEe DcE/ce(R2r )* 11.8 18.6 2.5 0.1 15 6.9 

Dce Dce/ce(Rr )* 2.1 45.8 0.3 1.3 6 4.4 

DcE DcE/DcE(R2R2)* 2.3 0.2 4.4 0.8 -- 3.9 

DCcE DCE/DcE(RzR2)* 0.1 -- 0.4 1.1 -- 0.6 

Cce Ce/ce(r'r) 0.8 -- 0.1 0.3 -- 0.5 

Ce Ce/Ce(r'r') -- -- 0.1 -- -- 0.5 

cE cE/cE(r"r") -- -- -- -- -- 0.4 

DCEe DCE/DCe(RzR1)* 0.2 -- 1.4 0.5 6 -- 

DCE DCE/DCE(RzRz )* 0.01 -- -- -- -- -- 

CcEe Ce/cE(r'r")* 5 -- -- -- -- -- 

CcE CE/cE(ryr") -- -- -- -- -- -- 

CE CE/CE(rZrZ) -- -- -- -- -- -- 

cEe dcE/dce (r"r) -- -- -- -- -- -- 

CEe CE/Ce(ryr') 0.9 -- -- 0.2 -- -- 
 

*According to the most common combinations throughout the world. 
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  الخالصة
  

  كراد في دهوك، العراق بين األ Rhو  ABOتعدد أشكال فصائل الدم 
  
  :هدافألخلفية واال

 بين اكثرية الشعوب على نطاق واسع، ولكن ال توجد بيانات Rh  و ABOلقد تمت دراسة توزيع فصائل الدم من نوع  
 لتحديد توزيع فصائل الدم  بناء على ذلك اجري هذا البحث ،العراق /يعيش في دهوكمن ردي و متاحة عن الشعب الك

ABOو Rhدهوك، العراق لدى الشعب الكردي الذي يعيش في .  
   :طرق البحث

 للمتبرعين الذين زاروا  بنك الدم في دهوك في الفترة الممتدة من كانون Rh (D) و ABOتضمنت الدراسة مراجعة بيانات 
 ABO متبرعا، وكذلك تم اجراء فحص فصيلة الدم  من ٩٨١٨٨ و التي تضمنت ٢٠١٣ إلى كانون االول ٢٠٠٥الثاني 

وقد أجريت فحص فصيلة الدم . ين حضروا مستشفى ازادي التعليمي ألسباب مختلفةالذمن  شخص ١٠٠٠ ـ لRh و
  .بطريقة األنبوب القياسية

  :النتائج
 O، تليها (%39.9) األكثر شيوعا A، تبينت أن فصيلة الدم ABOمستضدات فصيلة الدم أظهرت النتائج أن 

شخاص الذين حضروا مستشفى ازادي التعليمي  عند االAB (7.4%)، وأخيرا فصيلة الدم B (15.8%)، ثم (36.9%)
  .(42.79%) (O) ئة الدمالمختارين بشكل عشوائي في مقارنة مع المتبرعين بأعلى نسبة  ف

 Rh(C) (75.86%)، وRh(e) (95.57%) ، وRh (D) (91.1%)  كانت األغلبية إيجابية لRhبشأن فصائل الدم 
  . Rh (E) (25.12%)بية لمستضدات ، في حين كانت نسبة صغيرة إيجاRh(c) (67.98%)و

، في حين كان R1R2 وR1r تليها R1R1 ان األكثر شيوعا افتراضيا كانت النمط الجيني Rhكشفت ترددات ظواهر 
  . Rh (D) األكثر شيوعا بين األفراد سلبي المستضد  (rr) النمط

  :اتاالستنتاج
 ساهمت في انتشار أعلى بين المتبرعين بالدم مقارنة  يستعمل بشكل واسع في المنطقة و التيO التبرع بالدم من نوع

 اعتبرت مستضدات متكررة بينما (e,c,C,D)مستضدات الدم : Rhوفيما يتعلق بمستضدات . بالمرضى المختارين عشوائيا
  .  أقل شيوعاEكان المستضد 

كانت مماثلة للشعب العراق  /اد الذين يعيشون في دهوك لألكر Rh (D) وABO اثبتت الدراسة بأن توزيع فصائل الدم 
  . إلى حد ما مع معظم البلدان المجاورة بما في ذلك عرب العراقةالكردي الذين يعيشون في تركيا وٕايران وكانت مختلف



 

9 
 

Duhok Medical Journal                                                                                Volume 8, Issue 1, 2014

BLOOD LEAD LEVELS AND KIDNEY FUNCTION 
AMONG ADOLESCENTS IN DUHOK 

 

ALI H. AL-DOSKY, BSc,MSc,PhD * 
DHIA J. AL-TIMIMI1, BSc(Pharm),Mphil,PhD ** 

SAMIM A. AL-DABBAGH, MBChB,DTM&H,D.Phil,FFPH *** 
 
Submitted 16 May 2014; accepted 6 Nov 2014 
 

ABSTRACT 
 

Background and Objectives The adverse association between low-level lead exposure and 
kidney function has attracted much attention .The aim of this study was to examine the 
association between blood lead levels and kidney function in a sample of adolescents in 
Duhok, Iraq. 
Methods A cross-sectional study was conducted by estimating blood lead levels, serum 
creatinine and creatinine- estimated Glomerular Filtration Rate (GFR) among 837 adolescents 
randomly selected from intermediate and secondary schools. 
Results Mean blood lead level in the overall adolescents was 3.550.98 ug/dl and mean 
serum creatinine level was 0.720.07mg/dl. Mean creatinine-estimated GFR was106.477.39 
ml/min/1.73m2. Adolescents with blood lead levels of >5 ug/dl had 101.664.32 
ml/min/1.73m2 lower creatinine-estimated GFR compared with those with lead levels <3 
ug/dl (109.426.78 ml/min/1.73m2), P<0.001. Blood lead levels were inversely correlated 
with creatinine-estimated GFR (r= - 0.38, P=0.001) and positively with serum creatinine (r= 
0.25, p=0.01) for all adolescents. 
Conclusion Our results indicate that the higher blood lead levels in a range below the 
acceptable limit reported by the Centers for Disease Control and Prevention (10 ug/dl) were 
associated with a lower creatinine-estimated GFR. Environmental factors has been 
hypothesized to contribute to this burden 

Duhok Med J 2014;8(1): 9-16. 
Keywords: Blood lead, Adolescents, Estimated-GFR 
 

ead in the environment is still a 
major risk factor and its effects are 

mainly observed in developing countries 
1,2.At lower levels of exposure (blood 
levels <10 ug/dl) adverse associations 
between blood lead and kidney function 
have been observed in adults  3. Few 
studies examined the association between 
low -level lead exposure and kidney 
function in children and adolescents 4, 5. 
In Iraq, most studies on lead exposure have 
conducted on exposure among risk groups 
6, 7, 8, and the adverse association 
between low-level lead exposure and 

kidney function is less well known. The 
present study designed to examine the 
association between blood lead level and 
kidney function of school adolescents in 
urban area of Duhok city, Kurdistan 
Region, Iraq. 
 
METHODS 
Setting and sample 

 A cross-sectional study carried out 
during the period 1st, November 2012 
until the 31st,s August 2013. Adolescent 
boys and girls from intermediate and 
secondary schools (n= 837) were included 

* Lecturer, Department of Clinical Biochemistry;2 School of Medicine, College of Medicine, Faculty of Medical 
Sciences, University Of Duhok, Duhok , Iraq. 

** Professor and chairman of Clinical Biochemistry Dept., School of Medicine, College of Medicine, Faculty of 
Medical Sciences, University Of Duhok, Duhok , Iraq. 
*** Professor and chairman of Family &Community Medicine Dept. School of Medicine, College of Medicine, 

Faculty of Medical Sciences, University Of Duhok, Duhok , Iraq. 
,Correspondence to Dhia J. Al-Timimi    Email : altmimidj@yahoo.com; altmimidj7@gmail.com 
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in the study sample. 
The study conducted in Duhok city, 
Kurdistan Region, Iraq; which 
accommodates a population of nearly one 
million people. The city is located in a 
valley between 2 mountains and areas 
were chosen at different altitude in the 
valley: low (540 - <560 m) and high (>630 
m) 9 .The schools in Duhok were grouped 
according to the resident areas. Of these, 
two distinct altitude areas located on left 
side and two on the right side on the 
highway which divide the city. At each 
area, the schools were grouped into four 
groups; intermediate and secondary 
schools for boys; and intermediate and 
secondary for girls. Therefore, out of 32, 
16 schools randomly selected. Students in 
these schools represented our target 
population. The required number of 
students from each class selected randomly 
from school records by systematic random 
sampling procedure. The sample size 
calculated according to the World Health 
Organization formula to be 76710. Among 
the adolescents selected, 418 were urban 
living in low altitude area of both side of 
Duhok city and 419 were urban living in 
high altitude area. They were apparently 
healthy individuals with an age range from 
13 to 19 years. Smokers, age more than 20 
years and those having a medical history 
of diabetes mellitus or kidney disease 
excluded from the study. 
 
Data collection  

A pre-tested questionnaire was 
designed to obtain information on age, 
gender, and residence (high and low 
altitude). The age of the student was taken 
from the school records. Each student was 
interviewed directly and separately in a 
special room. A verbal consent for 
participation and approval to give blood 
samples for testing was obtained from the 
adolescents, after the nature of the study 
had been explained to them.  
 
 
 

Blood lead measures 
Blood lead (BPb) was measured at the 

College of Science Analytical Laboratory 
by flame atomic absorption 
spectrophotometer using a previously 
published procedure 11. Briefly, EDTA –
blood precipitated with 20% TCA solution. 
The supernatant solution aspirated directly 
to the spectrophotometer and the samples 
run in batches using standard lead solution 
of 1, 3, 5 and 10 ug/dl. To correct the 
sensitivity of the instrument, a regent 
blank was prepared by mixing an equal 
volume of 20% TCA with deionized water. 
The blank gave a reading of I ug/dl and 
this value subtracted from the reading of 
the samples examined. 
 
Kidney function measures 

Estimated GFR (measured in milliliters 
per minute per 1.73 m2) was calculated 
using the creatinine based formula of 
Matzke et al12. Serum creatinine (S.Cr) 
level measured by the modified kinetic 
Jaffe reaction using a Cobas 6300 analyzer 
(Roche Diagnostics). 
 
 
Statistical analysis 

All statistical analyses performed using 
the Statistical Package for Social Science, 
version 19. Independent student t-test used 
to compare differences between the 
different groups. Linear regression used to 
assess associations between blood lead 
levels and estimated GFR. Pearson 
correlation coefficient® was used to assess 
the correlations between blood lead levels 
with serum creatinine and estimated GFR.   
 
RESULTS 
Blood lead levels and kidney function 
measures in the adolescents shown in 
Table 1. The mean blood lead level in the 
overall adolescents was 3.55 ug/dl (range 
1.8-6.7 ug/dl) .The mean serum creatinine 
level was 0.72 mg/dl (range 0.7-1.2 mg/dl) 
and the mean creatinine-estimated GFR 
was106.47 ml/min/1.73m2 (range 85-
120ml/min/1.73m2 ). The mean blood lead 
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levels in adolescents living in low altitude 
area was higher than in high altitude areas 
group,(p<0.01).The mean blood lead levels 
were found to be higher among males and 
older adolescents than in females and 
younger age group, but this difference was 
not significant. The mean serum creatinine 
and creatinine-estimated GFR values in 
adolescents living in different altitude 
areas were significantly different ( p<0.01 
and <0.05 respectively). In linear 
regression analyses, higher blood lead 
levels consistently associated with a lower 
creatinine- estimated GFR. Higher blood 

lead levels was also associated with   a 
high serum creatinine values (Table 2). 
Adolescents with blood lead levels of >5 
ug/dl had 101.66+4.32 ml/min/1.73m2 
lower creatinine-estimated GFR (95% Cl 
for mean 100.61-102.71 ml/min/1.73m2) 
compared with those with lead levels <3 
ug/dl (109.42+6.78; 95%CI; 108.70-
110.14 ml/min/1.73m2), P<0.001. 
Adolescents blood lead levels were 
inversely correlated with creatinine-
estimated GFR (r= - 0.38, P<0.001) (Fig. 
1) and positively with serum creatinine (r= 
0.25, p =0.01); (Fig.2). 

 
Table 1. Blood lead level, serum creatinine, and creatinine-estimated GFR by participant characteristics  

Characteristic No. (%) 
BPb 

ug/dl 

P 

value 

S.Cr 

mg/dl 

P 

value 

Estimated GFR 

ml/min/1.73m2 

P 

value 

Total 837(100) 3.55 0.98  0.720.07   106.477.39  

SEX 

Male 

Female 

 

421(50.3) 

416(49.7) 

 

3.811.00 

3.300.90 

 

0.82 

 

 

0.760.08 

0.680.06 

 

0.57 

 

104.577.22 

108.397.56 

 

0.61 

Age(yr) 

13-15 

>15-19 

 

417(49.8) 

420(50.2) 

 

3.230.85 

3.861.10 

 

0.71 

 

0.660.06 

0.770.08 

 

0.09 

 

108.318.65 

104.616.12 

 

0.07 

Residence        

Low altitude 418(49.9) 4.430.51 <0.01 0.800.09 <0.01 103.526.30 <0.05 

High altitude 419(50.1) 2.680.41  0.640.05  109.418.47  

        

 
Table 2.  Mean and SD of serum creatinine and creatinine-estimated GFR associated with blood lead 
levels 

BPb 

Ug/dl 
No. (%) 

S. Cr 

mg/dl 

P 

value* 

Estimated GFR 

ml/min/1.73m2 

P 

value* 

<3 341(40.70) 0.730.05 <0.01 109.426.78 <0.001 

3-5 426(50.9) 0.740.06  104.907.37  

>5 70(8.4) 0.840.08  101.664.30  

* Onaway ANOVA for serum creatinine and estimated GFR grouped by Pb levels 
 



 

12 
 

BLOOD LEAD LEVELS AND KIDNEY FUNCTION..

 
Figure 1. Creatinine-estimated GFR by blood lead 
levels, (r = - 0.381,   p<0.001) 

 
Figure 2. Serum creatinine by blood lead levels, (r 
= 0.25, p<0.01) 
 
 
 
DISCUSSION 
In this study ,we found that, overall, 
adolescents had blood levels below 
10ug/dl, the acceptable limit reported by 
others 13,14.Nevertheless, we found a 
significant association between blood lead 
levels and kidney function, higher blood 
lead levels were associated with lower 
estimated GFR and higher serum 
creatinine. The association was strong and 
graded throughout the range of blood lead 
levels. Previous studies conducted in 
children and adolescents suggest an 
inverse relation between low –level 

environmental lead exposure and kidney 
function in cross-sectional and prospective 
analyses 15, 16. Our study extended those 
findings to adolescents sample at two 
levels of lead exposure, i.e. adolescents 
group living at low altitude area and the 
other group living at high altitude area, 
indicating that lead exposure at a level 
common in low altitude areas is associated 
with lower kidney function. Our previous 
study conducted in urban individuals 
living at different altitude areas,  has 
shown that in low altitude area  , crowded 
area in which exposure to lead is higher 
owing to the greater number of vehicles, 
gasoline generators, and industrial 
emissions ,also probably due to less wash 
by air currents, blood lead levels were 
higher compared to  the other area groups . 
However, increased risk of impaired 
kidney function suggests that low- lead 
exposure may affect kidney function 
through early declines in the glomerular 
filtration rate. 
    Our study revealed no significant 
association between the values of blood 
lead and the factors known to affect blood 
lead levels and /or GFR of adolescents, 
such as sex and age. This is probably due 
to the low lead exposure among the 
studied population. However, some recent 
studies found a tendency towards 
increased blood lead levels with older age 
17, 18. 

Our results confirm the previously 
reported finding that higher blood lead 
levels in a range below the CDC level of 
concern (10 ug/dl) associated with lower 
estimated GFRs in a representative sample 
of US adolescents 5. 

Our data of kidney function based on 
serum creatinine. This already known 
highly affected by age and sex, limiting the 
precision of creatinine –based GFR 
estimates. However, remarkable percent 
(8.4%) of adolescents with blood lead 
levels above 5.0 ug/dl had a lower 
estimated GFR; moreover, blood lead 
levels seems to have a negative correlation 
with values of creatinine-estimated GFR 
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and a positive correlation with serum 
creatinine levels. Controversial reports 
exist about a consistent association of low 
blood lead levels with kidney function 19, 
20. A number of studies have found 
evidence against reverse causation, as an 
explanation for observed association 
between lead level and kidney function 
even in patients with chronic kidney 
damage, 21, 22. Prospective studies have 
shown that baseline lead levels are 
associated with subsequent decline in 
kidney function, adding evidence to the 
cause-effect relationship between lead 
exposure and subsequent kidney function 
decline. 23. Such inconsistent findings 
may be due to differences in the study 
population and research methodologies. 

Some limitations of our data need to be 
considered in the interpretation of these 
findings. Firstly, our study was cross-
sectional which lacks follow up. Secondly, 
assessment of kidney function was done by 
creatinine-based GFR estimates, creatinine 
–based estimates are known to perform 
less well at higher levels of GFR, and it 
has been repeatedly suggested that 
cystatin-based GFR estimates may be a 
superior marker of early dysfunction. 24 In 
conclusion, our results indicate that higher 
blood lead levels below the acceptable 
limit reported by the current Centers for 
Disease Control and Prevention (<10 
ug/dl) were associated with a lower 
creatinine-estimated GFR in a sample of 
adolescents, particularly among those 
living in low altitude areas. Environmental 
factors hypothesized to contribute to this 
burden. Measures to reduce exposure to 
the metal should be considered, especially 
in low altitude areas where children and 
adolescents are particularly at a higher risk 
of decline in kidney function. Further 
studies in this area are needed to seek the 
association of environmental lead exposure 
with chronic kidney damage. 
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  الخالصة
  

  مستويات الرصاص في الدم مع وظيفة الكلية لدى المراهقين في دهوك
  

  . والتعرض الى مستوى منخفض للرصاصيوجد اهتمام كبير للعالقة المعكوسة بين وظيفة الكلية : البحثهدافأخلفية و 

رياتينين مصل الدم والكرياتينين  أجريت دراسة مستعرضة من خالل تقدير مستويات الرصاص في الدم، ك:طرق البحث
  .  مراهقًا تم اختيارهم عشوائيًا من المدارس المتوسطة والثانوية837 لدى GFRالمقدر بمعدل الترشيح الكبيبي 

 في الدم وكان معدل تقدير مستوى ɥg/dl 0.98 ± 3.55 معدل مستوى الرصاص في دم المراهقين العام :النتائج
أكثر من   . GFR 106.47 ± 7.39 ml/min/1.73 m2 بمعدل الترشيح الكبيبي mg/dl 0.07 ± 0.72الكرياتينين 
  5 ɥg/dl كان معدلGFR 4.32 ± 101.66 هو ml/min / 1.73 m2 مقارنة مع المراهقين الذين كان عندهم 

 وحيث عالقة عكسية بين GFR  109.42 ± 6.78 ml/,in/ 1.73m2   ووجدت  ɥg/dl 3 مستوى الرصاص أقل  
 وعالقة ايجابية مع r = - 0.38. P = 0.001وى الرصاص في الدم والكرياتينين المقدر بمعدل الترشيح الكبيبي مست

  .  عند كل المراهقينr = 0.25 , P = 0.01تقدير كرياتينين مصل الدم بلغ 

بمستوى أقل من الحد  تشير النتائج الى وجود عالقة بين المستويات العالية من الرصاص في الدم والتي هي :االستنتاج
 والمثبت من قبل مراكز السيطرة على األمراض والوقاية مع انخفاض مستوى الكرياتينين المقدر بمستوى ɥg/dl 10المقبول 

  .الترشيح الكبيبي واالخذ بنظر االعتبار كافة العوامل البيئية المقترنة بهذا العبء



 

17 
 

Duhok Medical Journal                                                                                 Volume 8, Issue 1, 2014

CONSERVATIVE TREATMENT OF OBSTETRICAL BRACHIAL PLEXUS 
INJURY: A COMBINED-STAGED APPROACH VERSUS PHYSIOTHERAPY 

ALONE 
 

LAS J. HAWEZY,  MBChB, CABS, MIOA (Ortho)* 
HAZHEN T. MAMA, MBChB, Msc Sport Medicine, Msc Orthopedic Surgery** 

 
Submitted 19 April 2013; accepted 6 Sept. 2014 
 

ABSTRACT 
 

Background and Objectives: Brachial plexus injury is caused by forceful traction on 
brachial plexus during difficult labour. According to literature, conservative treatment can 
result in significant improvement in majority of cases. The objective of this study is to 
determine the exact stages of nonsurgical management of newborn babies with Obstetrical 
brachial plexus injury.  
Methods: Hundred newborn babies with upper brachial plexus injury were included in the 
study. They were classified randomly into two groups. The first group (50 cases) was 
received the classical physiotherapy management. The second group (50 cases) was received 
combined therapy including splint, electrical stimulation and physiotherapy. The treatment 
was continued till the age of 18 months in both groups. The treatment evaluation was 
performed by active assessment scale. 
Results:  The average age of newborn babies at time of presentation was 2 weeks. 90% of the 
cases were upper brachial plexus injury (44 cases in group one and 46 cases in group two). 
There was significant improvement in range of motion in group two comparing to group one. 
Moreover, those who received treatment before the age of 6 weeks demonstrated better 
response to treatment than those received treatment after the age of 6 weeks. 
Conclusions: The effect of physiotherapy in obstetrical brachial plexus injury will be more if 
it is combined with electrical stimulation and limb splintage. The intervention by 
conservative treatment should be started as soon as possible after birth because the chance of 
failure by nonsurgical treatment will increase significantly with increasing age. 

Duhok Med J 2014;8(1): 17-22. 
Keywords: Brachial plexus injury, nonsurgical management, physiotherapy, electrical 

stimulation. 
 

rachial plexus is consisted of the 
ventral rami of C5, C6, C7, C8 and 

T1 nerve roots. They are liable to traction 
injury during difficult labor. The upper 
part of the plexus is formed by C5, C6 and 
C7, while the lower part is formed by C8 
and T1. 1 Obstetrical brachial plexus injury 
is classified according to the level of injury 
into upper brachial plexus injury, lower 
brachial plexus injury and total brachial 
plexus injury. The clinical presentation 
varies according to the type of injury.2  
The upper plexus injury (Erb’s palsy) is 
presented with paralysis of the shoulder 

abductors and external rotators as well as 
forearm supinator. Therefore, the baby 
presented with adducted and internally 
rotated shoulder with pronated forearm. 
On the other hand, the lower plexus injury 
(Klumpke’s palsy is presented with 
supinated arm and flexed elbow as well as 
paralysis of hand intrinsic muscles. 
However, total plexus injury with paralysis 
of all the muscles of upper limb with 
ipsilateral horner’s syndrome. 
Majority of obstetrical brachial plexus 
injury is of Erb’s type (about 90%), the 
rest is either Klumpke’s palsy or total 
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plexus injury.1 The prognosis for brachial 
plexus injury depends on the level and 
severity of injury. Regarding the level of 
injury, prognosis is better for the Erb’s 
palsy than the other two. Similarly, the 
prognosis is better for neuropraxia than 
axonotmesis and neurotmesis. 

The response to treatment was 
evaluated by active movement scale. It had 
been showed that this scale can be used 
reliably in assessment of newborn babies 
with Obstetrical brachial plexus injury.3,4 
The details of the scale are shown in Table 
1.4 
 
Table 1: Active movement scale for obstetrical 
brachial plexus injury. 

Range of Movement scale 

With gravity eliminated  

No contraction 0 

Contraction without movement 1 

Movement less than half of range of 
motion 

2 

Movement more than half of range of 
motion 

3 

Normal 4 

Against gravity  

Movement less than half of range of 
motion 

5 

Movement more than half of range of 
motion 

6 

Normal 7 

 
In the literature, majority of the 

obstetrical brachial plexus injury responds 
to conservative treatment (80%). 5 
However, there is still controversy 
regarding the appropriate regimen for the 
conservative treatment. The aim of this 
research is to compare the effectiveness of 
classical physiotherapy management 
versus combined therapy including splint, 
electrical stimulation and physiotherapy.  
 
 
 

PATIENTS AND METHODS 
Hundred newborn babies with brachial 
plexus injury were included in the study. 
The newborn babies were referred to Erbil 
and Duhok hospitals during the period 
2007 to 2012. They were classified 
randomly into two groups. The first group 
(50 cases) was received the classical 
physiotherapy management. The second 
group (50 cases) was received combined 
therapy including splint, electrical 
stimulation and physiotherapy. Newborn 
babies were received treatment until the 
age of 18 months in both groups. 

The position for the splintage is 
shoulder abduction and external rotation. 
The splintage was continued for 6 weeks 
initially and then changed to night splint. 
The newborn babies in the second group 
were also receiving electrical stimulation 
twice weekly for the whole course of 
management. The physiotherapy regimen 
was including treatment by occupational 
therapist twice weekly and stretching of 
the upper limb muscles by the parents at 
home several times a day. 

The inclusion criteria was newborn 
babies who had been diagnosed as 
obstetrical brachial plexus injury in the 
first 3 months of life. The newborn babies 
whom their parents refused the electrical 
stimulation and those who had associated 
neurological problems were excluded from 
the study. 

The response to treatment was 
evaluated by the active movement scale 
which is a 7-point scale that range from no 
contraction to full range of movement. The 
newborn babies were evaluated by this 
scale monthly till the age of 18 months. 
 
RESULTS 
The average of age of newborn babies at 
time of presentation was 2 weeks. 90% of 
the cases were upper brachial plexus injury 
(44 cases in group one and 46 cases in 
group two).The study revealed that the 
monthly assessment of newborn babies by 
active movement scale showed significant 
improvement(P ≤ 0.05) among those who 
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received combined regime(group two) in 
comparison to those who received 
physiotherapy alone(group one).The 

average active movement scale between 
the groups is shown in Table 2. 

 
Table 2. regular assessment of the newborn babies in the two groups by active movement scale. 

  Average scale by Active Movement Assessment 

 Group one (50) Group two (50) 

Follow-up after 
treatment 

Upper 
injury (44) 

Lower 
injury (5) 

Total injury 

(1) 

Upper injury   
(46) 

Lower injury 
(3) 

Total 
injury (1) 

Initial presentation 2 1 0 2 1 0 

2 months after 2 1 0 3 2 0 

6 months after 3 2 0 5 3 1 

12 months after 4 2 1 6 4 2 

18 months of age 5 3 1 7 5 2 

 
In both study groups, those who 

received conservative treatment before the 
age of 6 weeks (70%), showed better 
response to treatment than those who 
received the treatment after the age of 6 
weeks  (30%), (p value < 0.05).  
 
DISCUSSION 
There is still controversy regarding the 
type of treatment in obstetrical brachial 
plexus injury in the literature. 1,5,7 the study 
found that those who receive combined 
regimen showed better results than those 
who received physiotherapy alone. It has 
been shown that splinting the limb in 
resting position will facilitate the nerve 
recovery and reducing the gap between the 
two nerve ends.8 Furthermore, the resting 
position will allow stretching of the 
affecting muscles and therefore prevents 
secondary deformities. The splintage can 
be in the form of cast, brace or orthoses. 
Secondarily, applying splint to the arm 
will prevent putting the newborn baby in 
the traditional Landek as it has adverse 
effect on the plexus injury. 

On the other side, electrotherapy had 
shown to be effective as a part of treatment 
regimen in a wide range of the 
neurological problems including 
obstetrical brachial plexus injury. 9 
Electrical stimulation can facilitates 

physiological activities and tissue 
regeneration.  Moreover, electrotherapy 
prevents muscle fibrosis and atrophy while 
waiting for the nerve recovery.  Similarly, 
physiotherapy is effective in strengthening 
and stretching the muscles as well as in 
preventing secondary deformities. 
However, the study showed that the effect 
of physiotherapy will be significantly more 
if it combined with limb splintage and 
electrical stimulation.  

The study also showed that newborn 
babies who received treatment after the 
age of 6 weeks would respond less to 
nonsurgical treatment than those who were 
received treatment before that age. 
Because with increasing age, there is 
increased risks of scar formation and 
secondary deformities and the chance for 
the surgical intervention will be increased 
significantly. 2,8 
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CONSERVATIVE TREATMENT OF OBSTETRICAL BRACHIAL PLEXUS INJURY.. 

  الخالصة
  

  العالج الشمولي: العالج التحفظي في إصابات الضفيرة العضدية الوالدي
  بالمراحل مقابل العالج الطبيعي وحده

  
  : البحثهدافأخلفية و 

حديثي الوالدة، وفقًا الجر القوي على الضفيرة العضدية أثناء الوالدة الصعبة يتسبب بإصابة الضفيرة العضدية عند األطفال 
الهدف من هذه الدراسة هو تحديد المراحل الدقيقة . لألبحاث يمكن للعالج التحفظي إلى تحسن ملحوظ في غالبية الحاالت

  .للعالج غير الجراحي حديث الوالدة أثر بإصابات الضفيرة العضدية
  :طرق البحث

رة العضدية، تم تصنيفها بشكل عشوائي إلى مجموعتين،  طفًال حديثي الوالدة أثر اإلصابات الضفي١٠٠الدراسة تشمل 
كانوا قد )  حالة٥٠(لجوا بطريقة العالج الطبيعي الكالسيكي، المجموعة الثانية و كانوا قد ع)  حالة٥٠(المجموعة األولى 

 العالج حتى استمر. لجوا عن طريق العالج المتكامل من خالل استعمال التجبير، التحفيز الكهربائي والعالج الطبيعيو ع
  .ثم تقييم العالج بواسطة جدول التقييم الخاص.  المجموعتينشهرًا في كلى) ١٨(الـسن 
  :ائجالنت

من الحاالت كانت من نوع إصابات الضفيرة % ٩٠أسابيع ) ٢(كان متوسط العمر لألطفال في وقت الفحص األول 
كان هناك تحسن ملحوظ في مدى . مجموعة الثانيةمن ال)  حالة٤٦(من المجموعة األولى و)  حالة٤٤(العضدية العليا 

أظهرت استجابة أفضل )  أسابيع٦(وعالوًة على ذلك، األطفال الذين تلقوا العالج قبل عمر . الحركة في المجموعة الثانية
  ). أسابيع٦(للعالج من الذين تلقوا العالج بعد عمر الـ

  :االستنتاجات

 جنبًا إلى جنب مع التحفيز الكهربائي والتجبير، تدخل بالعالج التحفظي، يجب تأثير العالج الطبيعي يكون أكثر إذا كان
  .أن تبدأ أقرب وقت ممكن بعد الوالدة ألن فرصة فشل العالج غير الجراحي تزيد بشكل ملحوظ مع زيادة العمر
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ABSTRACT 
 

Background and Objectives Thoracic outlet syndrome  is mainly neurogenic presenting 
with pain, parasthesia, and weakness of upper limb and uncommonly with vascular symptoms 
(venous or arterial), the objective of the study is to evaluate patient with thoracic outlet 
syndrome from clinical, radiological and electrophysiological point of view with its 
correlation with operative finding and outcome.  
Methods  This prospective study included 147 patients (132 females and 15 males) presented 
with signs and symptoms of thoracic outlet syndrome, their data collected  including age, 
gender, symptoms, clinical examination sings, provocative test results, radiological findings, 
electrophysiological, surgical findings and procedures, with postoperative clinical, 
radiological and electrophysiological assessment and follow up, patients data were collected 
from Azadi Teaching Hospital and Duhok Private Hospital  (Duhok City), from January, 
2009 – January, 2013. 
Results Among 147 patients, females affected most commonly (90%), and pain was main 
presenting symptom (100%), cervical rib found in 61 (41.5%) patients, 3 minutes stress test 
was positive in 93.2% of cases. Neurophysiologic examination were suggestive of  TOS in 
80.3%, conservative treatment was effective in 79% of cases ; however operation had been 
done for 31 (21%) patients, where complete relieve obtained in 93.5% of operated patients, 
no major morbidity or mortality has been recorded.  
Conclusions Diagnosis is a collection of symptoms, signs and investigations. Surgery still 
indicated in many cases with excellent outcomes without permanent disability. 

Duhok Med J 2014;8(1): 23-33. 
Keywords: Thoracic outlet, Cervical rib, Surgery 
 

horacic outlet is the space between 
the spine and shoulder under the 

clavicle, contains upper and lower brachial 
plexus and peripheral nerves, axillary 
artery and subclavian artery and vein.1  
Thoracic outlet syndrome (TOS) is a 
condition that arises from the compression 
of one or more of the neurovascular 
structure(s).2  There are three distinct 
clinical types of TOS, neurogenic TOS, 
arterial TOS and venous TOS.3  The main 
etiological factors contributing to TOS are: 
Low lying shoulder compressing the 
neurovascular bundle between the first rib 
and clavicle, congenital fibromuscular 
band crossing the thoracic outlet which 
tent up the brachial plexus, abnormalities 

or hypertrophy of scalene muscles, 
cervical ribs, a broad first rib and fracture 
or exostosis of the first rib or clavicle.4  
   Neurogenic manifestations are observed 
more frequently than vascular ones. 
Symptoms consist of pain, paresthesias, 
motor weakness and occasionally atrophy 
of hypothenar and interosseous muscles, 
which is the ulnar type of atrophy. The 
symptoms occur most commonly in areas 
supplied by the ulnar nerve, which include 
the medial aspects of the arm and hand, the 
fifth finger, and the lateral aspects of the 
fourth finger. The onset of pain is usually 
insidious and commonly involves the neck, 
shoulder, arm, and hand. The pain and 
paresthesias may be precipitated by 

* Lecturer, Department of Surgery, School of Medicine, Faculty of Medical Sciences – Duhok University. 
**   Professor and Chairman, Department of Physiology, School of Medicine, Faculty of Medical Sciences –
Duhok University. 
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strenuous physical exercise or sustained 
physical effort with the arm in abduction 
and the neck in hyperextension. In some 
patients, the pain is atypical, involving the 
anterior chest wall or parascapular area. 
Symptoms of arterial compression include 
coldness, weakness, easy fatigability of the 
arm and hand, Raynaud’s phenomenon is 
noted in approximately 7.5% of patients 
with thoracic outlet syndrome. Venous 
obstruction or occlusion, commonly 
recognized as effort thrombosis (Paget–
Schroetter syndrome), and results in 
edema, discoloration of the arm, distention 
of the superficial veins of the limb and 
shoulder.1-4 On examination, decreasing 
radial pulse(s) and reproduction of 
symptoms by provocative tests (Adson or 
scalene) test, Costoclavicular test (military 
position), Hyper abduction test.5 Bruit is 
very commonly heard at the lateral third of 
the infraclavicular area as the arm is 
brought from neutral into the abducted, 
externally rotated position.6  
Supraclavicular neck tenderness, 2.5 cm 
above the clavicle and 2.5 cm cm lateral to 
the midline is present Pressure for 5 to 10 
seconds in the same area, which is directly 
over the brachial plexus or abducting the 
arms to 90 ° in external rotation for 3 min 
will elicit symptoms.7  Successful scalene 
muscle block by injection of local 
anesthetics is indicated by relief of 
symptoms in the hand or arm.3 
   The usual investigations required are:  
Cervical spine and chest x - rays detect 
cervical ribs, anomalous first ribs, and the 
callous of healed clavicular and first - rib 
fractures. Magnetic Resonance imaging 
(MRI) is used to evaluate cervical spine 
and disc disease.7     
    Neurophysiology testing is helpful to 
exclude ulnar and median nerves 
neuropathies and to confirm the diagnosis 
of TOS in which there is prolonged F –
wave latencies with decreased sensory 
action potential amplitudes of median, 
ulnar and medial cutaneous nerves of the 
forearm and needle electromyography 
(EMG) shows feature of axonal loss 

particularly of C8 – T1 innervated 
muscles.8, 9 Angiography is the primary 
diagnostic procedure in subclavian vein 
and/or artery obstruction. Duplex scanning 
and Magnetic resonant angiography 
(MRA) which can accurately identify 
vascular obstruction.10, 11  
Initially, most patients are treated 
conservatively with physical therapy, 
except those with vascular problems. The 
primary goals of physical therapy are to 
"open up" the space between the clavicle 
and first rib, improve posture, strengthen 
the shoulder girdle, and loosen the neck 
muscles.2 Exercises designed to relax and 
stretch the scalene muscle are used, 
combined with hydrotherapy, massage, 
and other techniques. These efforts may be 
accompanied by use of non steroidal anti-
inflammatory agents, muscle relaxants, 
and non-narcotic pain medications as 
needed.3  Conservative treatment should be 
continued for several months and majority 
of patients will improve significantly and 
will not require surgery where surgery is 
indicated in the following conditions: 
Failure of conservative therapy after 
several months and persisting disabling 
symptoms that interfere with work and 
activities of daily living,4 Conduction 
velocity shows slight or no improvement 
or regression,5 narrowing or occlusion of 
the axillary subclavian artery with or 
without peripheral emboli and thrombosis 
of the axillary subclavian vein. 1 Surgical 
approaches includes supraclavicular, 
transaxillary first rib resection3 and 
posterior thoracoplasty approach.5 

  
METHODS 
This prospective study was conducted at 
the Azadi Teaching Hospital and Duhok 
Private Hospital (Duhok City), from 
January, 2009 – January, 2013. One 
hundred forty seven patients (132 females 
and 15 males) with symptoms and signs of 
thoracic outlet syndrome where enrolled in 
this study. Oral consent was obtained from 
all subjects after the nature of the study 
had been explained to them. The study 
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protocol was approved by Medical and 
Ethical Committee of Faculty of Medical 
Sciences – University of Duhok. A pre-
tested questionnaire was designed to 
obtain information about age, gender, 
presenting symptoms, site, duration and 
radiation of pain, associated symptoms 
(numbness, parasthesia, weakness), 
Presence of bruit over subclavian artery. 
Result of the provocative tests (Adson and 
scalene test),3 minute stress test, and 
tenderness over scalenus anterior muscle, 
bilateral examination of radial pulse and 
blood pressure, cervical spine X-ray 
findings (like cervical rib) (Figure 1). 

Operative findings and surgical 
technique used to relieve the pressure, 
postoperative complications and follow up 
were also recorded. The recommended 
electrophysiological protocol8,9 was 
applied for diagnosis of preganglionic 
neurogenic TOS. All operated patients (31) 
were approached through anterior cervical 
supraclavicular incision, platysma muscle 
incised Omohyoid muscle and a pad of fat 
removed, scalenus muscle identified and 
partially excised (Figure 2), subclavian 
artery retracted medially (Figure 3)   and 
brachial plexus retracted laterally (Figure 
4). Cervical rib (Figure 5) and any 
compressing band identified and excised, 
cervical rib excised with its periosteum 
(Figure 6).    

   
Figure 1.  Plain X –ray long bilateral cervical ribs 

      
Figure 2. Scalenus anticus muscles excied partially 

      
Figure 3. Subclavian retracted bilateral medially 

 
Figure 4. Brachial lexus retracted lateraly 
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Figure 5. Exploration and isolation of cervical rib 

  
Figure 6. Excised cervical rib with periostum 

 
RESULTS  

Gender and age distribution of the 
patients are shown in figures 7 and 8 
respectively. 

Female 89.8 %

male 10.2 % 

 
Figure 7. Gender distribution  
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Figure 8. Age distribution 

 
Pain was the chief complaint of all 

patients (100%) and mainly affecting 
upper limb(s) 68.7% fallowed by shoulder 
and neck ( 15% and 13.6%) respectively 
and is combined in 2.7 % of patients, while 
its radiations were neck and shoulder 50 % 
fallowed by hands 23.1 % and less to chest 
and head (6.1% and 4.8%) respectively, 
radiation to more than one site is 15.7% of 
patients. Associated symptoms (numbness 
11.6%, parasthesia 8.2%, weakness of 
upper limb 15.6% and its combined 
64.6%).  
Duration of TOS is illustrated in Figure 9. 
  

 

95 patients 
(64.6%) 16 patients

(10.9%) 36 patients 
(24.5%)

0

50

100

<=12 months 13‐24 months >= 24 months 
 

Figure 9. Duration of pain and associated 
symptoms  
 
Results of clinical examination are shown 
in table 1. 
 
Table 1.  Findings of clinical examination (Total 
number = 147) 

Positive Clinical Signs Number 

Distal Arterial Pulse  145(98.6%) 

Symmetrical  Blood Pressure 
in Both Upper limbs.         139(94.6%) 
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Positive Clinical Signs Number 

Subclavian Artery Bruit 36(24.5%) 

Adson Test 97(66%) 

Three Minutes Stress test 137(93.2%) 

Scalenus Muscle Tenderness  114(77.6%) 
 

Imaging and Neurophysiologic studies 
revealed that 61 (41.5 %) patients have 
unilateral or bilateral cervical ribs, 8 (5.4 
%) patients have abnormal lateral cervical 
spine X – ray (including inter vertebral 
space narrowing, spondylosis, ….etc). 

 Neurophysiologic examination was 
abnormal and suggestive of pre ganglionic 
thoracic outlet syndrome (unilateral or 
bilateral) in 118 (80.3 %) patients; among 
them the percentage of right and left TOS 
were exactly similar and were found in 44 
(37.3 %) cases for each; however, bilateral 
TOS was found in 30 (25.4 %) patients. 

Nerve conduction study (NCS) and 
electromyography (EMG) studies showed 
that 31 (21%) of patients have additional 
associated electrophysiological 
abnormalities, carpal tunnel syndrome 
12.2%, cervical radiculopathy 8.2% and 
ulnar neuropathy at elbow 0.7% only. 

Relation of cervical rib with TOS is 
demonstrated in table 2. 

 
Table 2. Relation of presence or absence of 
cervical rib with neurophysiologic results. 

Relation of 
Cervical Rib 

with TOS 

Positive 
EMG & 

NCS 

Negative 
EMG & 

NCS 

Total 

Positive 
Cervical Rib 

53 

(36.1 %) 

8 

(5.4 %) 
61 

Negative 
Cervical Rib  

65 

(44.2 %) 

21 

(14.3 %) 
86 

Grand Total  118 29 147 

 
Conservative treatment including changing 
lifestyle, avoiding lifting heavy weight in 
affected arm, weight reduction, exercise to 
strengthen the shoulder girdle muscles in 
addition to course of analgesia was 
effective in treating majority of cases 4/5th 
(79 %), where Surgery was done for only 
1/5thof patients (21 %) when conservative 
treatment was not effective.                                                 
Surgery was performed through anterior 
cervical supraclavicular incision and five 
categories of operations were done 
accordingly (Figure 10). 

               
 

Scalenectomy with 
cervical rib 
resection 

Scalenectomy with 
fibrous band 

resection 

Scalenectomy 
only 

Scalenectomy 
with 1st thoracic 

rib resection 

scalenectomy with 
cervical rib 

resection and 
aneurysmorrhaphy 

Figure (10). Kinds of surgical interferences for patients operated upon for thoracic outlet syndrome (N = 31). 
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It’s worthy to mention that of total 31 
patients operated upon, 6 (19.4 %) were 
operated for bilateral TOS. 

Peroperative and postoperative 
complications are only in 3 patients 
(peroperative subclavian vein injury 
repaired at once, partial thoracic duct 
injury treated and neropraxia of brachial 
plexus) all these patients were treated 
successfully. Twenty nine patients (93.5 
%) got complete relieve of symptoms after 
surgery; however, in two patients (6.5 %) 
surgery failed to completely relieve their 
complaint. Interestingly, none of the 
patients developed permanent brachial 
plexus or nerve lesion postoperatively.   
 
DISCUSSION 
Thoracic outlet syndrome is an often 
misdiagnosed cause of arm and neck pain 
and disability depending on compression 
to the neurovascular bundle of the thoracic 
outlet. The complexity in this diagnosis is 
due to the myriad of symptoms and the 
different etiologies which characterize this 
syndrome and, on the other hand, in the 
lack of a specific diagnostic test or 
examination.12 

However, a careful history and 
thorough clinical examination using some 
clinical tests especially when a cluster of 
positive tests are witnessed can be used to 
support the diagnosis. 

The present study included 147 patients 
with history, symptoms and signs 
suggestive of unilateral or bilateral TOS, 
90% were females and 10% were males 
(female : male Ratio 9:1), other studies 
indicated that female : male ratio is 3-
4:1.13,14 This higher ratio among females 
might be related to extraordinary duties of 
females in this locality including indoors 
and outdoors activities. It has been 
reported that cumulative occupational 
trauma and poor posture with sagging 
shoulders is a culprit.14 

About 80% of patients were between 
20-49 years, Hooper et al indicated that 
majority of TOS cases are diagnosed 
between ages 20-50 years,13 patients who 

develop TOS usually are middle age and 
they have led an active life without 
symptoms until certain job activities or 
trauma-induced upper extremity pain, 
numbness or weakness.15 Eleven (7.5%) of 
patients were between 10-19 years, TOS 
can occur in teenagers and more rarely in 
pediatric patients,13 indicating that all ages 
are prone to TOS. 

Pain was the major symptom that was 
described by all patients (100%) and it is 
highly consistent with the finding of 
Molina et al.16 upper limb and shoulder 
pain were reported in 83.7% and neck pain 
in 13.6%, in contrast Hooper and his co 
worker13 indicated that neck pain can be 
seen 88% of patients and TOS is a 
controversial clinical condition. Results of 
the present work suggest that presence of 
neck pain is not mandatory to be present in 
patients with TOS; however, shoulder and 
upper limb pain should be taken into 
consideration in suspected cases. 
Moreover, in 50.3% of patients the pain 
was radiating to the neck and shoulder; 
therefore proper history is essential and 
indicates that neck pain in patients with 
TOS is probably a referred pain and not 
originated from the neck itself. 

In the present study numbness, 
parasthesia and weakness of upper limb 
were reported as associated symptoms. 
Most patients (64.6%) had more than one 
associated; however, the percentages of 
only one associated symptom were low. 
Other studies reported parasthesia and 
numbness in about 85% of cases, 15,16 but 
none of these studies took into account the 
percentage of more than one associated 
symptom. 

About two thirds of patients (64.6%) 
had symptoms for less than one year, 
which suggest that pain of TOS is usually 
severe and render the patient to seek for 
management. 

Regarding clinical tests used for 
diagnosis of TOS, present study showed 
that three minutes stress test was of highest 
positivity (93.2%); similarly Azandaryani 
and his colleges17 concluded that elevated 
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stress arm test showed the highest 
sensitivity with 98%. Moreover, 
tenderness over the scalenus muscles was 
positive in 77.6% of cases. Repetitive 
micro trauma results in hypertrophy, 
hemorrhage and edema in anterior and 
middle scalenus muscles followed by 
fibrosis, scarring, spasm and compression 
of brachial plexus.18 

Although provocative tests that employ 
a vascular sign are not reliable in the 
diagnosis of a neurologic condition,18 
present study showed that 66% of patients 
had positive Adson test, others 17 showed 
that Adson test was positive in 92%. 
Different tests have been used for 
diagnosis of TOS in this study; however, 
their sensitivity and specificity were not 
determined because we did not include a 
control group without TOS. The high 
positivity of Adson test indicates that great 
number of patients with neurogenic TOS 
have also vascular component of TOS, it 
was found that 51% of patients with 
neurogenic TOS had definite arterial 
occlusion.16  

Cervical ribs are present in 
approximately 0.5-0.6 % of the 
population,14 10-20% produce symptoms. 
In this study 58.5% of cases had normal 
postero-anterior cervical spine X-rays and 
41.5% had unilateral or bilateral cervical 
ribs or long transverse process of C7, 
suggesting that majority of TOS cases are 
not due to cervical ribs. 

5.4% showed abnormal lateral X-rays 
of cervical spine, this makes the diagnosis 
of TOS more challenging; therefore, in 
such cases the diagnosis is usually 
performed clinically, while imaging 
studies and electro physiologic tests are 
useful tools in the differential diagnosis to 
identify double crush syndrome in some 
cases.12 

Electro diagnostic studies have been 
found useful in the diagnosis of neurogenic 
TOS.14  In 80.3% of patients NCS/EMG 
findings were suggestive of neurogenic 
TOS, but NCS/EMG may not be sensitive 
in patients with milder form of TOS.14  

Moreover, it was reported that EMG was 
always negative in chronic cases and signs 
of denervation are usually present only in 
most severe form of TOS.12  Positivity of 
NCS/EMG was higher in those without 
cervical ribs (44.2%) than those with 
cervical ribs (36.1%) indicating that 
abnormalities of scalenus muscles is the 
predominant cause of TOS among these 
patients. 

Double crush syndrome was found in 
21.1% of cases, it was reported that double 
crush syndrome may account for 44%12. 
Patients with TOS are at risk for 
developing symptom profile that reflect 
both TOS and other irritation/entrapment, 
thus the clinician is encouraged to perform 
testing that is relevant both to TOS and 
peripheral nerves irritation/entrapment.13 

About 80% of patients were managed 
successfully by conservative treatment 
within 1-3 months, majority of patients 
with neurogenic TOS improve with proper 
conservative treatment,19 which consist 
mainly of shoulder girdle elevator muscles 
strengthening and pectoral muscle 
stretching.12 A review of 13 studies 
published between 1983 and 2001 found 
that good or very good results were 
achieved on 76-100% of patients at short-
term follow up (within a month) and 59-
88% after at least one year.19 

Surgery was performed for 31 cases; 
two of them operated upon urgently for 
arterial TOS, other 29 cases underwent 
elective surgical decompression of brachial 
plexus. The indications of surgery were 
failure of conservative therapy, patients 
with neurological symptoms such as 
weakness, wasting of hand muscles, and 
nerve conduction block at supraclavicular 
region.19 

Supraclavicular approach was used, 
which provides good visualization of 
thoracic outlet, excellent exposure for 
arterial reconstruction if needed and shown 
good results in many studies.15,20 In 
addition, this approach allows performing 
intra operative maneuvers before and after 
decompression to identify the site of 
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compression and to verify the 
effectiveness of release. Moreover, it 
advocates to perform resection of first rib, 
cervical rib, and fibro cartilaginous band 
and scalene muscles.12 

As in the study of Aljabri and Al-
Omran;20  excision of scalene muscles 
(scalenectomy) done for all patients during 
surgical decompression. Aberrant insertion 
of middle scalene muscle can produce a 
"V" shape which elevate the neurovascular 
structure within the interscalene space; 
additionally, a "U" shaped sling can occur 
if insertion site of the middle scalene is 
closer to the anterior scalene insertion site 
and can force the lower plexus upward.14  
Excision of cervical rib done in (48.4%) 
and removal of fibrous band in (25.6%) of 
cases. None of the patients was diagnosed 
as pure venous TOS, also Aljabri and Al-
Omran20  reported that 85% of patient 
involved in their study required cervical 
rib resection and attribute the lower 
number of venous TOS cases in their 
series to under diagnosis of such cases at 
referring centers.20 

  In order to accurately evaluate the 
results, similar to other study,15 one 
surgeon did all the operations in order to 
fix the surgical technique adopted and to 
avoid different individual surgeon 
variation, fortunately surgical 
complications were not frequent and 
happened only in 3 (less than 10%) of 
cases and all were managed successfully 
without permanent disability. 

No mortality or major morbidity 
complicate surgery in our study and very 
low recurrent rate 6.5 % which is 
compatible to largest study done in this 
field.21 

The success rate was 93.5% 
postoperatively and it was consistent with 
the results of other studies.12,14,21   
 
 
REFERENCES 
1. Urschel HC, Patel AN. Thoracic outlet 

syndrome. In: Kaiser LR,  Kron IL, 
Spray TL, editors. Mastery of 

cardiothoracic surgery. Philadelphia: 
Lippincott Williams & Wilkins; 2nd 
ed; 2007. p. 213-21.  

2. Landreneau RJ,  Patel AN, Urschel 
HC. Thoracic outlet syndrome. In: 
Sugarbaker DJ, Bueno R, Krasna MJ. 
Mentzer SJ. Zellos L, editors. Adult 
chest surgery. New York: McGraw-
Hill;2002. 

3. Thompson RW, Bartoli MA. 
Neurogenic thoracic outlet syndrome. 
In: Rutherford, editor. Vascular 
Surgery. Denver, Colorado: Elsevier 
Saunders; 6th ed; 2005.p. 1347-84. 

4. Ricco JB, Cau J, Marchand Ch, 
Cormier JM . Thoracic outlet 
syndrome. In: Liapis CD, Balzer K, 
Benedetti VF, Fernandes JF, editor. 
European manual of medicine 
(Vascular Surgery). Berlin 
Heidelberg: Springer; 2007. p. 247-56. 

5. Urschel HC,  Patel AN. Thoracic 
outlet syndrome and dorsal 
sympathectomy. In : Sellke FW, Del 
Nido PJ, Swanson SJ, editors. 
Sabiston & Spencer Surgery of the 
chest. 8th ed; Philadelphia: Elsevier 
Saunders; 2010.p.389-408. 

6. Machleder HI, Thoracic outlet 
disorders: thoracic outlet compression 
syndrome and axillary vein 
thrombosis.  In: Hobson RW, Wilson 
SE, Veith FJ, editors. Vascular 
surgery principles and practice.3ed ed; 
New York: Maecel Dekker, Inc; 2004. 
p. 889-902. 

7. Sanders RJ. Neurogenic Thoracic 
outlet syndrome and pectoralis minor 
syndrome. In: Ascher E, editor. 
Haimovici’s Vascular Surgery. 6th ed; 
UK: Wiley Blackwell; 2012. p. 981-
96. 

8. Preston DC, Shapiro BE. 
Electromyography and neuromuscular 
disorders: clinical – electrophysiologic 
correlations.2nd ed; Philadelphia 
(Pennsylvania): Elsevier Butterworth 
Heinemann; 2005. p. 479 – 500.  

9. Kimura J.  Principles and practice of 
nerve conduction studies and 



 

31 
 

Duhok Medical Journal                                                                                  Volume 8, Issue 1, 2014

electromyography. 3ed ed; New York: 
Oxford University Press; 2001.  

10. Lawrence PF, Gelabert H, DeRubertis 
BG, Rigberg DA. Venous Thoracic 
Outlet Syndrome. In: Ascher E, editor. 
Haimovici’s Vascular Surgery. 6th ed; 
UK: Wiley Blackwell; 2012. p. 997-
1003. 

11. Veith FJ, Jimenez JC. Arterial 
Thoracic Outlet Syndrome. In: Ascher 
E, editor. Haimovici’s Vascular 
Surgery. 6th ed; UK: Wiley 
Blackwell; 2012. p. 1004-14. 

12. Ciampi P, Scotti C, Peretti GM. 
Surgical treatment of thoracic outlet 
syndrome in young adults: single 
centre experience with minimum 
three-year follow-up. Int Orthop. 
2011; 35(8): 1179–86. 

13. Hooper TL, Denton J, Sizer PS, 
Thoracic outlet syndrome: a 
controversial clinical condition. Part 
1: anatomy and clinical 
examination/diagnosis. J Man Manip 
Ther. 2010; 18(2): 74–83.  

14. Boezaart AP, Haller A, Wright T. 
Neurogenic thoracic outlet syndrome: 
A case report and review of the 
literature. Int J Shoulder Surg. 2010; 
4(2): 27–35. 

15. Al-Hashel JY, El Shorbgy AAM, 
Elshereef RR. Early versus late 
surgical treatment for neurogenic 
thoracic outlet syndrome. ISRN 
Neurol 2013. 

16. Molina JE, D’Cunha J. The vascular 
component in neurogenic-arterial 
thoracic outlet syndrome. Int J Angiol. 
2008; 17(2): 83–7. 

17. Azandaryani MS, Bürklein D, Heyn J. 
Thoracic outlet syndrome: do we have 
clinical tests as predictors for the 
outcome after surgery?Eur J Med Res. 
2009; 14(10): 443–6. 

18. Foley JM, Finlayson H, Travlos A. A 
Review of thoracic outlet syndrome 
and the possible role of botulinum 
toxin in the treatment of this 
syndrome. Toxins (Basel). 2012; 
4(11): 1223–35. 

19. Hooper TL, Denton J, Sizer PS, Jr. 
Thoracic outlet syndrome: a 
controversial clinical condition. Part 
2: non-surgical and surgical 
management. J Man Manip Ther. 
2010; 18(3): 132–8. 

20. Aljabri B, Al-Omran M. Surgical 
management of vascular thoracic 
outlet syndrome: teaching hospital 
experience. Ann Vasc Dis. 2013; 6(1): 
74–9. 

21. Urschel HC, Kourlis H. Thoracic 
outlet syndrome: a 50-year experience 
at Baylor University Medical Center. 
Proc (Bayl Univ Med Cent). 2007; 
20(2): 125–35.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

32 
 

THORACIC OUTLET SYNDROME: FIVE YEARS EXPERIENCE 

ón‚íq@@
@ðå@ñóØŠò†@ðäb“ïäíØ@ZðîaŒòŠb’@ßb@wåïq@@


@@wäbàŠb÷@ì@ôØó“ŽïqZ@@@@@@@@@@@@@çb“ï÷@Ûòì@póØ†Šbî†@í‚@ì@oî‹ †@çaŠbàò†@ðØòŠó@ŽðØòíŽï“i@ðå@bïnÐóØŠò†@bï’í‚óä@~@@ÚåîŒó @~@@bîŽïéŽïi

@@@@@@@@@@@@@@@@ä‡äbåÜóè@fåïÜíØ@óÄ@ˆ@wäbàŠb÷@Loî‹ †@óÄí‚@l@çaŠójåîí‚@båm‹ @æŽïäb“ïä@ßó †@áŽïØ@ì@çbnò†@@@@@@@@@@ì@óÄ@ðÙïåïÝØ@Žðîýˆ@çb’í‚óä@b
@ðÙïåïÝØ@æŽïånî†óÄ@aŠójÄbä†@Žðä‹ØóÄíÝ’@~ñŠó Šón“ä@æŽïàb−ó÷Šò†@bä‡äb‚‹ä@ì@ñŠó Šón“ä@æŽïîì@çaŠbàò†@bäb“ïØó“‚óä@ðÙ“ïmN@@

@@fåïÜíØóÄ@@æŽïÙŽîŠ:@@@@@@ìa‹Ùä@aìŠòìbš@båïÜíØóÄ@Óó÷@@IQTW@H@@@@@æm‹ @óÄí£@•í‚óä@IQSR@@@@ì@Žðà@QU@‹Žïä@H@@í‚óä@æŽïäb“ïä@ßó †@@@bïnÐóØŠò†@bï’
@@ðåï@~@@@@@@@@@@@@@@@@ó“‚óä@LðÙ“ïm@æŽïàb−ó÷@LŠò‡äbè@æŽïä†‹ÙïÔbm@æŽïàb−ó÷@LðÙïåïÝØ@æŽïäb“ïä@Lçb“ïä@LŒó òŠ@Lñˆ@Ûòì@ç‹ÙàíØ@óåmbè@μäaŽïq

@@@@@@@@@@@æŽîŠa†‹Ø@“q@çaŠbàò†@bäb“ïØó“‚óä@ì@ðÙ“ïm@LðÙïåïÝØ@bä‡äb‚‹ä@ßó †@ñŠó Šón“ä@æŽîŠa†‹Ø@ì@ñŠó Šón“ä@æŽïî@ì@çaŠbàò†@bäb“ŽïØ
ñŠó Šón“ä@N@@@@@@@@@@@@@@@pójîbm@bî@Ûíè†@bäbƒ’í‚óä@ì@Žðä‹ØÐbî@ñ†aŒb÷@bäbƒ’í‚óäˆ@ç‹ÙàíØ@óåmbè@μäaŽïq@I@@@@@ðØíè†@Žñ‹Žîˆbi@@H@@@@bäíäbØ@bÅîóèˆ

@Žñìì†RPPY@–@Žñìì†@bäìíäbØRPQTN@@@
ãb−ó÷:@@@@@@bàíØ@ˆ@@IQTW@H@@@@@@@@@@çíiìa‹ÙŽïÜŠbØ@q@Žðà@Lçb’í‚óäIYPHE@@@@@@@@@@@@ÙŽîím@bïaŠóq@Líi@ðØòŠó@bäb“ïä@çb“Žï÷@L@@@@@@ãó§@íióè@ñŠbVQ@

@@@@@@@íi@ça‡àb−ó÷@ómbè@ñŠó Šón“ä@bîŠa†‹Ø@Lçb’í‚óäSQ@@@@@@ãó§@çbåï÷@óÅnò†@ómbè@ìaìóm@bîbÑà@Lçb’í‚óä@YS~U@E@@@ñŠó Šón“ä@æŽï’í‚óäˆ
@ç‹ØŠbàím@ómbèóä@Žðä‹à@a‰ŽîŠ@çbî@ðØòŠó@æŽïîbbq@ïè@Lça†@ãb−ó÷@óïmbè@íi@N@@

ãb−ó÷Šò†:Ù“q@ì@çb“ïä@ˆ@@óÜóàíØ@ç‹Ùäb“ïåò†@@çbåïå@N@a‡äb’í‚óä@ÛóÜó †@óïïÅnŽïq@çbn“Žïè@ñŠó Šón“ä@aŠa†‹ØN@@



 

33 
 

Duhok Medical Journal                                                                                  Volume 8, Issue 1, 2014

  الخالصة
  
   خبرة خمس سنوات:متالزمة المخرج الصدري

  
,  االم غالبا منالمريضيعاني ,بشكل رئيسي الضفيرة العصبيةيصيب متالزمة المخرج الصدري  : البحثهدافأخلفية و 

  هولغاية من الدراسة أ ،)الشرياني او الوريدي(  االوعية الدموية تخدر ووهن الطرف العلوي  وبشكل اقل أعراض قصور
الفسلجة الكهربائية مع المشاهدات خالل ،  الشعاعية،لتقييم المرضى من الناحية السريرية وارتباط االعراض السريرية

  .الجراحة وتقييم نتائج التداخل الجراحي

الفحص ،  االعراض، الجنس،منة العمرضن بمتالزمة مخرج الصدر مت تم جمع معطيات المرضى المصابي:طرق البحث
 المشاهدات واالجراات الجراحية والمتابعة العقابيل ، المشاهدات الشعاعية والفسلجة الكهربائية، الفحص التحفيزي،السريري

التعليمي ومستشفى زادي آجمعت البيانات من مستشفى ، الفسلجي الكهربائي، الشعاعي، الجراحية من الفحص السريري
 .   ٢٠١٤كانون الثاني  ولغاية ٢٠٠٩ كانون الثاني من تاريخ ) مدينة دهوك( دهوك االهلي 

وكان االلم هو العارض الرئيسي لجميع %) ٩٠(نسبة االناث هي االكبر ,   من ضمن مائة وسبعة واربعين مريضا:النتائج
 في يجابياً إفحص االجهاد لثالث دقائق كان ، %)٤١.٥( مريض ٦١ وجد الضلع الرقبي في ،%١٠٠المرضى بنسبة 

 في  العالج التحفضي كان فعالياً ،%٨٠.٣ عند يجابياً إنتائج فحص الفسلجة الكهربائية كان . من المرضى% ٩٣.٢
 نتائج العملية كانت جيدة حيث تحسنت االعراض ،%)٢١( مريض ٣١ ـجريت عملية جراحية لأبينما : من المرضى% ٧٩
  .  ي حالة وفاةأو دائمة كما لم تسجل أ لم تسجل تعقيدات كبيرة ،ن المرضىم% ٩٣.٥في 
التزال الجراحة مستطبة في .  التشخيص يبنى على االعراض والمشاهدات السريرية باالضافة الى الفحوصات:الستنتاجاتا

  . مع نتائج جراحية جيدة وبدون عوائق مستديمة،العديد من الحاالت
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ABSTRACT 
 

Background and Objectives Earlier studies have addressed the pathological classification of 
malignant lymphomas in Duhok, while no studies have addressed the clinical aspects and 
outcome of treatment. 
Aim to identify clinical features, diagnostic procedures, standard treatment and outcome of 
malignant lymphomas in Duhok 
Material and Methods This is a case series study of 108 initially untreated patients with 
malignant lymphoma who were followed during the period 2007 to 2013. 
Results The 108 enrolled patients  included 61 patients with Non-Hodgkin’s Lymphoma 
(NHL) and 47 with Hodgkin’s Lymphoma (HL).The median age of patients with NHL was 
52 (48.4±22.5) years while that of patients with HL was 29 (34.4±16.4) years. The principal 
clinical presentation was cervical lymphadenopathy; 38% in NHL and 70% in HL.  B-
symptoms were present in 20% of NHL patients and 32% of HL patients. The staging of 
patients with NHL showed that they were mostly in stages III and IV, while patients with HL 
were mostly in stage II. Bone marrow involvement was found in 35% of patients with NHL 
and in 3% of patients with HL. The standard treatment for NHL was protocol R-CHOP, given 
every 21 days; each patient received an average of 8 cycles. For HL, the standard treatment 
was the ABVD protocol given in an average of 6 cycles. Of all the patients with NHL, eight 
had relapse and were put on second line therapy (ICE protocol) while four died from 
infections. Of the patients with HL, two had relapsed and one died from infection. 
Conclusion The NHL in the studied patients was characterized by a severe course and 
multiorgan involvement, and stage III and IV were the main presenting stages at diagnosis. 
The high rates of marrow involvement, extranodal involvement and advanced clinical stages 
in NHL as compared to HL, which are shared by previous studies worldwide, explain its less 
favourable outcomes as shown by the current study. 

Duhok Med J 2014;8(1): 34-41. 
Keywords: Malignant lymphomas, clinical aspects, Duhok 
 

alignant lymphomas are tumors of 
the immune system which 

represent a heterogeneous group of tumors 
with clinical courses ranging from very 
aggressive and rapidly fatal tumors to an 
indolent, well tolerated malignancies of 
man.1-3  

Malignant lymphoma can arise in any 
site. Organs with large concentration of 
lymphatic tissue for example lymph nodes, 
tonsils, spleen or bone marrow are 
principally involved.4 Monoclonal 
antibodies to cell surface antigens permit 

the identification of B or T lymphocyte 
proliferation.5 

Malignant lymphoma is the third most 
common reported malignancy in Iraq, but 
there are few published Iraqi studies on the 
subject. 6-9 

The main two components of malignant 
lymphomas are the Hodgkin   Lymphoma 
(HL) and the Non-Hodgkin’s lymphoma 
(NHL). 

HL is a neoplasm of the lymphoid 
tissue that primarily affects the lymph 
nodes. The disease is localized initially to 
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a single peripheral lymph node region and 
the mode of progression is by contiguity 
within the lymphatic system.10 The 
characteristic giant cell, the Reed 
Sternberg cell (RS) in the appropriate 
cytological framework is required for the 
diagnosis of HL.11 HL can be classified  
histologically  into classical HL  and  
nodular  lymphocyte  predominant HL .  

NHL is the single largest group of 
tumors of the immune system, 
characteristized by monoclonal expansion 
of malignant B or T cell. Non-Hodgkin's 
lymphoma may originate in any organ and 
shows disparate histological features, 
clinical behavior and prognosis.11 

The etiology of NHL remains unclear; 
however, there is evidence that some 
infectious agents like Epstein Barr and 
Human Immune deficiency viruses and 
Helicobacter pylori, are involved in the 
pathogenesis of some NHL.5, 11-13  

NHL forms about 5.9% of all cancers in 
Iraq and has the fourth place (6.3%) 
among the commonest ten cancer in males 
and the third place (5.4%) among the 
commonest ten cancer in females.14 

The aim of this study is to identify the 
characteristic clinical features, diagnostic 
procedures, standard treatment and 
outcome of malignant lymphomas in 
Duhok governorate for the period 2007-
2013. 
 
METHODS 
This case series study included 108 
initially untreated patients with malignant 
lymphomas who were attending the 
Hematology-oncology Department at 
Azadi Teaching Hospital in Duhok, which 
provides services for Duhok governorate. 
They were evaluated retrospectively and 
prospectively using hospital records, over 
the period from 2007 to 2013. 

The following data were recorded for 
the studied patients: 

History: Included the age, sex, 
occupation, residence, date of presentation, 
history of other medical problems, family 
history of previous hematological 

malignancies and/or immunodeficiency, 
history of exposure to chemicals or 
pesticides, history of celiac disease, 
presenting symptoms and presence of “B-
symptoms” which are unexplained fever of 
more than 38.5ο C, weight loss of more 
than 10% of body weight in the last 6 
months and drenching night sweating. 

Physical Examination: Full clinical 
examination was carried out. 

Investigations: Hematological tests 
including full blood counts and 
morphology,   and erythrocyte 
sedimentation rate (ESR), were done for 
all patients. Bone marrow aspirate and/or 
biopsy were done for some patients.  
Imaging investigations included chest X-
ray, Computed tomography scan, Magnetic 
resonance imaging Ultrasound 
examination and PET scan whenever this 
was appropriate. The histopathological 
methods used to reach the histological 
diagnosis were pathological biopsy, fine 
needle aspiration, cytology, appropriate 
endoscopic techniques or through major 
surgical operation.  
Clinical Staging: Staging was done for the patients 
according to Ann -Arbor classification for HL and 
NHL, as shown below: 
Ann-Arbor Staging 

Involvement of a single lymph 
node region or single extra 
lymphatic site.  

Stage  1 

Involvement of two or more lymph 
node regions on the same side of 
diaphragm. 

Localized contiguous involvement 
of only one extra lymphatic site and 
lymph node region(stage 11E). 

Stage 11  

Involvement of lymph node region 
or structures on both 

sides of the diaphragm. 

Stage 
111 

Disseminated involvement of one 
or more extralymphatic organs with 
or without lymph node 
involvement.  

Stage 1V 

A= If there are no B – symptoms, B= If there are B 
- symptoms    
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The standard treatment used in this study for NHL 
and HL is summarized below: 

HL =ABVD  NHL = CHOP±R 

Doxorubicin  
Hydroxide   

A Cyclophosphamide C 

Bleomycin B Doxorubicin 
Hydroxide   

H 

Vinblastine   V Oncovin 
(Vincristine)   

O 

Dacarbazine D Prednisolone     P 

  Rituximab    R 

 
RESULTS 
This is a case series study of 108 patients 
with malignant lymphoma. It included 61 
NHL patients with a median age of 52 
(48.4±22.5) years and 47 HL patients with 
a median age of 29 (34.4±16.4) years (age 
range 13-75 years) as shown in figure 1. 

 
Figure 1. age distribution of enrolled Hodgkin's 
and non-Hodgkin's lymphoma patients 

Table 1 demonstrates that cervical 
lymphadenopathy was encountered in 23 
patients (38%) with NHL, while 
abdominal pain and distention were 
present in seven (11%) of them; features of 
intestinal obstruction was present in 
another three (5%). B-symptoms were 
present among 12 patients (20%) with 
NHL. Cervical lymphadenopathy was 
encountered in 33 patients (70%) with HL, 
while abdominal pain and distention were 
present in two (4%), none had features of 
intestinal obstruction. B-symptoms were 
present among 15 patients (32%) with HL. 

The diagnostic procedures used for the 
studied patients are shown in Table 2. A 
positive pathological finding was obtained 
from lymph node biopsy in 30 patients 
(49%) and from laperotomy in 20 patients 
(33%), and the result of endoscopy was 
positive in three (5%) patients with NHL. 
On the other hand, HL patients had a 
positive pathological finding from lymph 
nodes in 43 of them (91%) and from 
laparotomy with splenectomy in two of 
them (4%). 

The  staging  of patients with NHL is 
shown in Table 3.Twenty-nine patients 
(48%) had stage IV at diagnosis, while 
only three patients (5%) had stage I A, 
which was the least frequent.  Table 4 
shows the staging of patients with HL. 
Only two patients (4%) had stage IV at 
diagnosis, while 31 patients (66%) had 
stage II, which was the highest group. 
 

Table 1: Clinical presentation of patients with 
NHL and HD 

HD 
(N=47) 

NHL 
(N=61 ) 

%No. % No. 

Clinical Presentation 

7033 38 23 Cervical lymphadenopathy 

115 18 11 Axillary lymphadenopathy 

4 2 8 5 Inguinal lymphadenopathy 

0 0 2 1 Tonsil 

4 2 11 7 Abdominal pain and 
distention 

4 2 8 5 Abdominal mass 

0 0 5 3 Intestinal obstruction 

0 0 3 2 Superior vena cava 
obstruction 

6 3 7 4 Dyspnea 

3215 20 12 B-symptoms 

178 16 10 Fever 

115 11 7 Weight loss 

4 2 6 4 Sweating 

3 1 35 21 Bone marrow involvement 
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Table 2. Diagnostic procedures used in the studied 
patients 

HL 
(N=47) 

NHL 
(N=61) 

% No. % No. 

Diagnostic Procedures 

9143 49 30 Lymph node biopsy 

0 0 5 3 Fine needle aspiration 

0 0 33 20 Laparotomy 

4 2 1.6 1 Laparotomy with 
splenectomy 

0 0 5 3 Endoscopy 

0 0 1.6 1 Bronchoscopy  

0 0 1.6 1 Tonsillectomy  

0 0 1.6 1 Pleural biopsy 

2 1 1.6 1 Thoracotomy 

2 1 0 0 Lung biopsy 

 
Table 3. Staging of 61 patients with NHL 

IVB IVA IIIB IIIA IIB IIA IB IA Stage 

4 25 3 12 2 12 ٠ 3 No. 

29 15 14 3 Total 

48 25 23 5 % 

 
Table 4. Staging of 47 patients with HL 

IVB IVA IIIB IIIA IIB IIA IB IA Stage 

2 0 7 7 7 24 0 0 No. 

2 14 31 0 Total 

4 30 66 0 % 

 
DISCUSSION 
This study shows that the age distribution 
of both HL and NHL patients had a peak 
in the third decades of life, and patients 
with NHL had a second peak in the six 
decades which is attributed to patients with 
low grade NHL.  NHL was more frequent 
in the current series as compared to HL 
(1.3:1) and these findings are to some 
extent consistent  with other studies,14,15 

though it is lower than previously reported 
from Iraq  and from the USA where the 
ratios was 3:1 and 5:1 respectively9,16 

The clinical presentation in NHL 
patients involved various systems, which 
reflects its multicentric nature like cervical 
lymphadenopathy, abdominal pain and 
distention and intestinal obstruction. Bone 
marrow involvement amongst patients 
with NHL was high on initial presentation 
and forms up to 35% (compared to 3% in 
HL). This finding also affirms the 
aggressiveness and the severity of illness 
in the studied group and these results are 
consistent with other studies in the Middle 
East.6, 9, 17,18 

Owing to the fact that HL is a nodal 
disease, therefore the value of surgical 
biopsy in HL is evident (91%) in this study 
compared to its use in NHL (51%), where 
by the illness is multicentric and might 
require a variety of ways to confirm the 
diagnosis. Fine needle aspiration for the 
diagnosis of patients with malignant 
lymphoma contributed to 5%, which 
reflects its low use and unreliability as a 
sole diagnostic tool. 

The staging of the patients with NHL 
showed that 48% had stage IV A and B, 
and only 5% had stage I A, which was the 
least. Such findings support the aggressive 
and severe nature of NHL, as well as its 
multicentric involvement in the studied 
group. This result was supported by a 
previous study in Iraq.6-9 

The standard treatment for NHL was 
protocol R-CHOP, which is given every 21 
days; each patient received eight cycles. 
For HL, the standard treatment was the 
ABVD protocol, which given six cycles 
(dose at day 1 and day 14, means one 
cycle).19 

Of all the patients with NHL, eight had 
relapse and were put on second line 
therapy, (ICE protocol): ifosfamide 5 
g/m2 on day 2 plus  carboplatin AUC 
5 plus  etoposide 100 mg/ m2 daily on 
days 1-3; every 14 days, while four died 
from infections. Of the patients with HL, 



 

38 
 

CLINICAL STUDY OF MALIGNANT LYMPHOMAS IN DUHOK.. 

two had relapsed and one died from 
infection after one year from the diagnosis.    

The NHL in the studied patients was 
characterized by a severe course and 
multiorgan involvement.and stage III and 
IV were the main presenting stages at 
diagnosis. The high rates of marrow 
involvement, extranodal involvement and 
advanced clinical stages in NHL as 
compared to HL, which are shared by 
previous studies worldwide, explain its 
less favorable outcomes as shown by the 
current study.  
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  الخالصة
  ٢٠١٣-٢٠٠٧دراسة حاالت متتالية للفترة من : دراسة سريرية للمفوما الخبيثة في دهوك

  
  

ت دراسات سابقة حول تقسيم أنواع اللمفوما الخبيثة في دهوك ولكن ال توجد دراسات حول أجري : الدراسةخلفية وأهداف
تحديد األعراض السريرية وطرق التشخيص والعالج ونتائجه للمفوما تهدف الدراسة إلى . األعراض السريرية ونتائج العالج

  .الخبيثة في دهوك
 حالة ١٠٨ على سلسلة من الحاالت المرضية المصابة بسرطان الغدد اللمفاوية وعددهم جريتاهذه الدراسة @:طرق البحث

  .٢٠١٣-٢٠٠٧م متابعتهم خالل فترة ت، من البداية قبل العالج
 ٤٧و) NHL ()ننهوجكن لمفوما(ـ حاله كانوا مصابين ب٦١حالة من اللمفوما الخبيثة وجود ) ١٠٨(أظهرت دراسة  :النتائج

 ٣٠كن لمرضى هوجكن لمفوما هو  سنة ول٣٥معدل العمر لننهوجكن لمفوما هو ) . HL(بهوحكن لمفوما حالة مصابين 
النوع االكثر شائع النسيجي لننهوجكن لمفوما هو الدرجة الوسطية واألكثر شائع هو الخاليا الكبيرة المنتشرة ولكن . سنة

لننهوجكن % ٣٨ ضخم العقد اللمفاوية العنقية بنسبةاالعراض الرئيسية هو ت. لهوجكن لمفوما هو الخالىا المختلطة 
لمرضى هوجكن % ٣٢ننهوحكن ولمرضى % ٢٠موجودة بنسبة ) B-SYMPTOM(االعراض . لهوجكن لمفوما%٧٠و

ا على مراحل مرضى ننهوجكن لمفوما على االكثركانوا في المرحلة الثالثة والرابعة ولكن مرضى هوجكن لمفوم. لمفوما
ولكن لمرضى هوجكن  % ٣٢مي لمرضى ننهوجكن لمفوما ظاع العانتشار المرض في النخ.  الثانيةاالكثر في المرحلة

 جرعة وعددالجرعات الكلية يوما ٢١ كل ،) (R-CHOPلرئيسي لمرض ننهوجكن لمفوما بدأتالعالج ا. %٣كان بنسبة 
 جرعة في ،وكل دورة جرعتان دورات ٦عطيت أو ) (ABVDولكن لمرضى هوجكن لمفوما العالج االساسي بدأت .  جرعة٨

 ٤ المرض عاد واعطيت عالج ثاني ولكن ، مرضى ننهوجكن٨كانت النتيجة . االول وجرعة في اليوم الرابع عشراليوم 
مرضى منهم توفي نتيجة  واحد ال،عاد المرض في حالتين, أما مرضى هوجكن . ى توفى نتيجة االلتهابات المعديةمرض

  .االلتهابات
ت لدرجة كانوا يعانون من شدة المرض ومن إصابة عدة أعضاء وكان) ننهوجكن ليمفوما( مرضى الــإن :االستنتاجات

إن النسبة العالية إلصابة نخاع العظم وٕاصابات خارج الغدد . الثالثة والرابعة أكثر الدرجات شيوعًا لدى التشخيص
كن كانت السبب في النتائج غير الواعدة وكما مقارنة بمرضى الهوج) ننهوجكن(واألعراض السريرية الشديدة في مرضى الـ

  .ظهر في دراسات مشابهة أخرى
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ABSTRACT 
 

Background and Objectives Although laparoscopic cholecystectomy (LC) significantly 
reduces postoperative  pain and provides satisfaction for both the patient and the surgeon, still 
there is some discomfort which is experienced by some patients either as shoulder pain or 
abdominal pain. The aim was to measure the efficacy of intraperitoneal  instillation of the 
normal saline in reducing shoulder pain. 
Methods This is a prospective study, 120 patients who underwent laparoscopic 
cholecystectomy were randomly divided to four groups. In the group A: no intraperitoneal 
instillation of normal saline was used and no  drain was left in a subhepatic region. In the 
second group B: no intraperitoneal instillation of normal saline was used but a sub hepatic 
drain was left for 24 hours. In the group C :intraperitoneal instillation of normal saline under 
the right hemidiaphragm and beneath the liver  intraoperatively with aspiration at the end of 
operation. In the group D: the same steps of group C  were used but a sub hepatic drain left 
for 24 hours. Postoperatively shoulder pain score was recorded on a visual analogue scale 
during 2,6,12,24,48,72 hours postoperatively and any additional analgesic requirements were 
recorded. 
Results Shoulder pain score revealed a significant decrease in group C and D versus controls 
A and B at 2,6,12,24,48,72 hours postoperatively .(p value = 0.01)  also  Analgesic 
requirements for shoulder  pain were less in groups C and D after surgery compared to that in 
group A and B. 
Conclusion: Intraperitoneal instillation of  normal saline can reduce postoperative shoulder 
pain after laparoscopic cholecystectomy. 

Duhok Med J 2014;8(1): 42-50. 
Keywords: Laparoscopy , shoulder pain , intraperitoneal. 
 

aparoscopic procedures, compared 
with laparotomies, are associated 

with lower morbidity, shorter 
hospitalizations, smaller incisions, earlier 
return to normal activity, and less 
postoperative pain. For the patients 
benefit, reduced postoperative pain is one 
of the greatest advantages of laparoscopy 
compared with open surgery1, 2 
Although pain at the surgical site is 

reduced and hastens recovery, still the pain 
is not completely abolished after 
laparoscopy and  the patient frequently 
describes right  upper abdominal pain and 
shoulder pain in addition to the discomfort 
of port-site incisions. Some authors  
reported  that 80% of patients require 
opioid analgesia after laparoscopic 
surgery3, 4  
It is commonly believed that reduced 
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postoperative pain after laparoscopy comes 
from smaller size of incisions .However, 
there is evidence to suggest that the main 
source of pain after laparoscopy is from 
the peritoneum rather than skin or 
abdominal wall and the surgeon's 
perception of post laparoscopy pain may 
be masked by the current tendency for the 
patients to be discharged after a short 
hospital stay.5   

Pain after laparoscopic cholecystectomy 
(LC) may be moderate or even severe for 
some patients. The incidence of shoulder 
pain after laparoscopic cholecystectomy is 
about (35%-60%) 5. The proposed etiology 
for post laparoscopy pain is multifactorial 
and treatment of any factor separately may 
not achieve the desired result .However, 
the surgeon is in a unique position to 
manage many of the causes by relatively 
minor changes in the technique, with 
corresponding additive improvements in 
outcome. 

The proposed causes include2,5,6:  
1. Distension of abdomen will induce 

neuropraxia, damage irritation of the 
phrenic nerves.                                                                                

2. Irritation of peritoneum and 
diaphragm due to pus or blood in the 
peritoneal cavity may lead to pain. 

3. The excessive traction of the 
triangular ligament during the operation. 

4. High pressure pneumoperitoneum. 
5. Humidity (dry gas will cause more 

pain) and the volume of the insufflated 
gas(larger volume will cause more pain). 

6. Residual intra-abdominal gas after 
laparoscopy. 

7. Sociocultural and individual factors. 
A number of studies have looked at 

methods to reduce the incidence and 
severity of shoulder pain following 
laparoscopic surgery. Methods used 
include: pre-operative non-steroidal anti-
inflammatory medication 7, 8 low-pressure 
insufflation, slow rate of insufflation 9, no 
CO2 insufflation  (gasless laparoscopy) by 
using device to lift  the abdominal wall, 
warmed gas and different gas as CO2 and 
nitrogen oxide (N2O) 10, sub 

diaphragmatic local anesthetic irrigation11,   
removal of CO2 by means of 
Trendelenburg  position (30 degrees) (12) 
and a pulmonary recruitment maneuver 
consisting of five manual inflations of the 
lung13, infiltration of local anesthetics into 
the periportal parietal peritoneum, 
instillation  into the gallbladder bed14, 
postoperative sub diaphragmatic suction 15. 

Aims of the study: 
To know the efficacy of normal saline 

instillation intraperitonealy in reducing 
postoperative shoulder pain.  

 
METHODS 
This is prospective study that was held   in 
Azadi teaching Hospital between January 
2010 to 1st January 2011. It includes adult 
patients underwent an elective LC for 
symptomatic gall stones  gave their 
consent to participate in this study. 
Patients were excluded only if they had 
acute cholecystitis or need exploration of 
common bile duct or if the operation was 
converted to an open procedure. 

All LCs were performed by one 
surgeon. The patients were randomly 
assigned to one of four groups of 30 
patients each: 

Group A: served as a control and no 
intraperitoneal instillation of normal saline 
or a subhepatic  drain was applied .  

 Group B: no intraperitoneal instillation 
of normal saline was used but a sub 
hepatic drain was left for 24 hours . 

Group C: After retrieval of gall bladder 
from abdomen intraperitoneal normal 
saline   1500 c c at a temperature of 37C° 
instilled under the right diaphragm and the 
liver was submerged with the patient in a 
30 degree Trendelenburg  position for 5 
minutes then  the fluid was aspirated after 
the CO2 deflation.  

Group D: normal saline was used as in 
group C, but a subhepatic drain was left 
for 24 hours.  

The operations were done under general 
anesthesia and establishment of CO2 
pneumoperitoneum by closed method 
through  insertion of a Verres needle; four 
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incisions were made for trocars insertion ; 
two were 10mm and two were 5mm. 
Intrabdominal pressure was automatically 
maintained at 12 mmHg by a CO2 
insufflator. CO2 was evacuated at end of 
operation and then the procedures applied 
according to group of the patients A,B,C,D 
and trocar sites are    closed. No local 
infiltration of the wound by local 
anaesthetic agent was done and the 
operative time was recorded. 

Every patient received  acetaminophen 
(paracetamol) 500mg I.V. at induction of 
anesthesia.   All  patients received 
analgesics according to a standard 
postoperative protocol with paracetamol 
itravenously (I.V.). One hour 
postoperatively and in the evening of the 
same day for the first 24 hours. Any 
additional analgesia like Diclofenac 75mg 
intramuscularly (I.M.) or Tramadol 
hydrochloride  ampule 50mg (I.M.)   given 
on patients need in the ward were 
recorded. Patients routinely use  
acetaminophen (paracetamol) tab. 500mg 
three times/day for the first three  
postoperative days. 

Postoperively all patients were assessed 
by the same data collector, the assessor 
recorded 1.  shoulder pain scores during 
hospitalization and after discharge at 
2,6,12,24,48,72 hours  2. the analgesic 
medication usage postoperatively 3. 
nausea and  vomiting postoperatively 4. 
bleeding at operation 5 . hospital stay .  

The data after discharge were collected 
by telephone. The pain score were 
recorded according to a horizontal 10 cm. 
visual analogue scale (VAS) which had 
been introduced preoperatively to the 
patients as shown below*, were at 0 there 
is no pain, pain intensity score from 1-2 
grade there is mild pain, from a 3-7 there is 
a moderate pain(which described as 
discomforting or distressing pain) and 
from 8-10 there is severe pain (which 
describe as a horrible or excruciating 
pain). 
* visual analogue scale (Wong Baker Face 
Scale): 

 

 

 

 
 
All data were shown, mean and standard 
deviation, were analyzed using paired t-
test and a P-value less than 0.05 was 
selected as the limit for significance. 
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RESULTS 
Demographic data were comparable 
between four groups of patients (table 1) 
the mean of age, height, weight, sex and 
length of a hospital stay were not 

significantly different statistically. . The 
mean operative time was more in group D 
(40.2min) while it was not so different  in 
group B and C.  

 
Table 1. Demographic data and operative variables (mean) 

Group  

 
A B C D 

Age (years) 46.4 46.56 40.93 42.5 

Sex ratio (M:F) 5/25 7/23 5/25 2/28 

Weight (kg) 74.2 78.9 75 74.46 

Height (cm) 161.03 162.5 161.33 153.23 

Operative time (min) 28.43 34.26 32.33 40.2 

Previous abdominal scar 5(16.6%) 6(20%) 4(13.3%) 6(20%) 

Bleeding (intraoperatively) 2 (6%) 2(6%) 1(3.3%) 4(13.3%) 
 

Patients who had bleeding from gall 
bladder bed; their shoulder  pain scores 
were more than other patients.  
Two- sample (paired) T-test 
P-value =0.01 for group C versus group A  
, P-value =0.01 for group B versus A  
P-value =0.01 for group D versus group A 
Shoulder pain after LC   is  significantly  
decreased   in groups C and  D versus 

group A (P-value revealed very high 
significant for group C and D versus A)  
during 2,6, 12, 24 and 72 hours 
postoperatively. 
Shoulder pain show high significant 
difference for group B versus A (P-value  
0.01  for group B versus group A). (table 
2). 

 
Table 2: VAS* shoulder pain score (mean and standard deviation) post operative period  

Post operative  period 
Group (no.) 

2h 6h 12h 24h 48h 72h 

A (30 ) 1.4(2.7) 2.3(3.2) 4(3.3) 3.2(2.8) 2.4(2) 3.8(2.7) 

B (30 ) 0.1(2.2) 1(2.4) 2.2(2.9) 2.9(3) 2.3(2.3) 2.5(2.7) 

C (30) 0.8(2) 1(2.4) 1(2.4) 1.2(2.3) 0.3(1) 0.7(1.5) 

D (30) 1(2.4) 1.6(2.7) 1.3(2.3) 1.2(2) 1.2(1.6) 0.5(0.8) 

*VAS(visual analogue scale) 
Shoulder pain score (mean) are shown at 
different postoperative intervals  for each 
group. Shoulder pain score were 
significantly lower in   group (C and D), 
Figure 1. 
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Figure 1. Shoulder pain score (mean) are shown at 
different postoperative interval for each group 
Nausea and vomiting occurred  in all 
groups but it was significantly higher for 
the group A. A lowest incidence of 

vomiting was observed in group D 4 
patients (13.3%) as shown in (table 3) . 
Table 3.  Number of patients with nausea and 
vomiting and their percentage. 

Parameter Group 
A 

B C D 

Nausea 
positive 

26 

(86.6%) 

19 

(63%) 

14 

(46.6%) 

13 

(43.3%) 

Vomiting 
positive 

20 

(66.6%)

11 

(36.6%) 

5 

(16.6%) 

4 

(13.3%) 

The number of patients who did not need 
additional analgesia were more in group C 
and D, ( table 4). 

 

Table 4. Number of patients who did not need additional analgesia and their shoulder  pain score range. 

Parameter Group A B C D 

No. of patients who did not need 
additional analgesia 

8(26.6%) 14(46.6%) 21(70%) 23(76.6%) 

Shoulder pain score range 

(Visual analogue score ) 

0-5 

 

0-4 

 

0-3 

 

0-3 

 

Other findings; 
Three patients had a polyp of gall bladder 
and 2 of them had also gall stone, one 
young female patient from group C had a 
haemoperitoneum from the  preoperative 
rupture of right sided ovarian cyst in which 
haemostasis done to her during 
laparoscopic cholecystectomy.  
 
postoperative complications: 

Two patients developed  haematomas of 
the 5mm port site wounds (one in group B 
and other in D) and treated conservatively. 

All patients were discharged home in 
the next day, one patient was readmitted to 
hospital after 72 hour due to repeated 
vomiting and she had been treated 
conservatively. 
 
DISCUSSION 
Shoulder  pain after laparoscopy persist in 
many cases for 3 days or more, After 
laparoscopy CO2 gas remains within the 
peritoneal cavity for few days (2-3days) 

commonly causing pain during this period, 
particularly soon after starting of activities 
and ambulation 4,16,17. The result of our 
study confirmed those of previous studies.  
The pain thought to be due to peritoneal 
irritation by carbonic acid and creation of 
space between liver and the diaphragm 
leading to loss of suction support of the 
heavy liver. 4,16-18    

Perry and Trombello 17 the first who 
found that intraperitonial infusion of 
normal saline could reduce postoperative 
shoulder pain. In this study we infuse 
certain amount of normal saline into right 
hemidiaphragmatic area in order to replace 
and reduce CO2 between liver and the 
diaphragm then aspiration of fluid reduces 
the space between the liver and the 
diaphragm for complete  return of liver to 
be in contact with the diaphragm. We 
place the patients at 30 degree 
Trendelenburg position as in other 
studies4,16,17  in order to allow minimum 

   2                       6                     12                    24                    48                     72 
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amount of normal saline  to eliminate gas 
space between liver and diaphragm. 

The operative time was longer in group 
B,C and D as in other studies4,16 due to 
requirement of additional procedure 
including 1-infusion and suction of 
intraperitneal normal saline 2-changing in 
patient body position 3-insertion of a 
subhepatic  drain. 

Ridell and Semn 18 showed that the 
CO2 gas was present in a sub 
diaphragmatic region after laparoscopy 
and it remain more than 24 hours. There is 
individual variation regarding the size and 
shape of the liver although we use same 
amount of normal saline in all groups to 
submerge the liver. In this study shoulder 
pain started to increase at the period of 12, 
24 hours postoperatively while in other 
study 16 shoulder pain started to increase in 
the period 2,6,12 hours postoperatively ,we 
believe that mobilization increases traction 
on the peritoneal reflections of the heavy 
viscera, which loss suction support for 
their weight owing to the creation of 
peritoneal spaces by gas thereby delay 
absorption of the peritoneal gas16. 

In this study normal saline infusion 
significantly reduced  shoulder pain as in 
other studies4,16,17. In this study the 
percentage of patients in groups C and D 
who did not need  additional  analgesia  
were  the same as in other study16. 

During this study we observed that 
nausea and vomiting were reduced 
postoperatively by normal saline irrigation 
which was not studied in other articles. 

The study concluded that sub 
diaphragmatic instillation of normal saline 
leads to a significant decrease in 
postoperative shoulder pain and  
decreasing requirement of analgesic 
medication for shoulder pain and increase 
the patients satisfaction.  
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  الخالصة
  

  ريتوني للبطن في تقليل الم الكتفداخل الغشاء الب) نورمال سالين(ثير تنقيع المحلول الملحي أت
  ربعد عملية رفع كيس المرارة بالناظو 

  
ية مع اعطاء القناعة لكل على الرغم من ان عملية رفع كيس المرارة بالناظور يقلل بدرجة كبيرة من االلم بعد اجراء العمل

في هذه الدراسة نحاول ان نعلم مدى تاثير . بعض االلم في منطقة الكتف والبطنمن الجراح والمريض اال انه يبقى هناك 
  .داخل الغشاء البريتوني للبطن في تقليل الم الكتف) نورمال سالين(تنقيع المحلول الملحي 

  :طريقة البحث
  .٢٠١١ حتى كانون الثاني ٢٠١٠ثاني دهوك لمدة سنة واحدة للفترة من بين كانون الاجريت هذه الدراسة في مدينة 

 بطريقة حيث تم تقسيمهم.  مريضا يعانون من حصاة المرارة ممن ستجرى لهم عملية رفع المرارة بالناظور١٢٠تم اختيار 
  :عشوائية إلى أربع مجاميع

  .بطريقة كالسيكيةجراء العملية لهم إ تضم المرضى الذين تم A  مجموعة 
 ٢٤ تحت الكبد لمدة   تضم المرضى الذين تم اجراء العملية لهم بطريقة كالسيكية مع وضع انبوب تصريفB مجموعة 

  .ساعة ثم رفعه
جريت لهم العملية بنفس الطريقة السابقة وفي نهاية العملية تم تنقيع الغشاء البريتوني أ تضم المرضى الذين Cمجموعة 

  . مللتر ثم سحبه في نهاية العملية١٥٠٠بمقدار ) نورمال سالين(وتحت الكبد بالمحلول الملحى للحجاب الحاجز 
 مع وضع انبوب تصريف تحت الكبد بعد C تضم المرضى الذين تم اجراء العملية لهم بنفس طريقة مجمموعة Dمجموعة 

  . ساعة٢٤العملية لمدة 
 بعد العملية مع تسجيل ٧٢ ،٤٨ ،٢٤ ،١٢ ،٦ ،٢م خالل الساعات تم تقييم الم الكتف حسب الجدول البصري لقياس االل

  .اي ادوية مسكنة اضافية اعطيت للمريض خالل هذه الفترة
  :النتائج

 B و A بالمقارنة مع المجاميع C  و  Dحسب الجدول البصري لقياس الم الكتف هناك تقليل كبير لنسبة االلم للمجاميع 
وكذلك كمية االدوية المسكنة المعطاة  للمرضى في المجاميع . ساعة بعد العملية٧٢ ،٤٨ ،٢٤ ،١٢ ،٦ ،٢خالل الفترات 

Cو  D اقل بنسبة  كبيرة بالمقارنة مع المجاميعA و B.  
  :اتستنتاجاال

 ،٦ ،٢يقلل بدرجة كبيرة من الم الكتف خالل الفترات ) نورمال سالين(تنقيع الغشاء البريتوني للبطن بالمحلول الملحي 
  . ساعة بعد عملية رفع المرارة بالناظور٧٢ ،٤٨ ،٢٤ ،١٢
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ABSTRACT 
 

Background and Objectives Road traffic accident (RTA) is a significant, but preventable 
causes of death, disability, and economic loss in developing countries among persons of 
economically active age group. The objective of the study to determine the prevalence and 
causes of death from road traffic accident and injuries in Duhok governorate, Kurdistan, Iraq.  
Methods All road traffic accident and road traffic injuries (wounded and dead persons) were 
studied during period of four years (2005-2008), data were collected from report of Medico 
Legal Department (Duhok-Forensic medicine) and case sheets of injured persons who had 
been hospitalized in various Duhok governorate hospitals. 
Results There were 676 dead cases fatality rate was 12.3%, the predominant number of cases 
was males (78.5%). The frequency among pedestrians was 44%, drivers 37% and passengers 
18%. Majority of died cases (42%) were in the age group 21-50 years. The great majority of 
cases found to have head injury. Fatal cases (94.8%) occurred before arriving to hospital. 
Conclusion Death from RTA in Duhok  is the first  major  preventable  cause of all death 
recorded in Duhok Forensic Department. It is most common in male with active 
economically age group and pedestrian. 

Duhok Med J 2014;8(1): 51-60. 
Key words:  
 

oad traffic accidents (RTAs) are a 
significant, but preventable cause of 

death, disability and economic loss in 
developing countries1,2. Among the males 
of the economically active age group, 
motor vehicle injuries are the third most 
common cause of death in these countries. 
It is projected that RTAs will be the 
second most common cause of disability-
adjusted life years in developing countries 
in the year 2020.3 
Globally, road traffic crashes claim the 
lives of some 1.2 million people every year 
and about 20 to 50 million people are 
injured or disabled. They account for 2.6% 
of all disability, adjusted life-years lost, 
and 2.1% of global mortality4. 

In order to improve traffic safety, traffic 
accidents need to be analyzed to identify 
possible risk factors and their effects on 

injury severity levels5. 
The present study was carried out to study 
the various epidemiological aspects of 
vehicular accidents in Duhok governorate/ 
Kurdistan, Iraq, attempting to establish 
various causative factors, patterns and 
distribution of injuries and thereby plan 
successful measures against it and to 
evaluate the magnitude of the problem. 

The study aims to assess road traffic 
accidents  

1- Age, gender, nature, type, site, 
distribution and category of road user. 

2- Traffic mortality rate (TMR). 
3- Differential causes of death. 
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METHODS 
This cross sectional study was conducted 
at Duhok Forensic Medicine Department 
(DFMD), the only referral center in the 
governorate, to which all dead cases are 
referred for registration and autopsy. 
Included data pertains to the period 
extending from January 2005 to December 
2008. 
 
Inclusion criteria: 

 1- Fatal cases registered at the DFMD 
whether dying on the spot or in hospital. 

 2- Non-fatal cases registered at Duhok 
Accident and Emergency Hospital, Azadi 
Teaching Hospital as well as the hospitals 
in Zakho, Akre, and Amedy. 
 
Exclusion criteria: 

1- Non-vehicular casualties e.g. a 
person slipping and falling on the road  

2- Casualties involving a stationary 
vehicle e.g. occurring during washing or 
loading of a vehicle. 

3- Motor cycle and bicycle accidents  
 
Data were collected from two sources, 
namely: 

1- Medico-legal records in DFMD. 
2- Patient case sheets from hospitals for 

collecting additional information and  
- where necessary - for cross checking. 

A specially designed data sheet was 
used to accommodate the required data. 
All data were entered and analyzed by 
Windows Microsoft Excel program 

All postmortem records were 
scrutinized for: 

1- Presence of external and internal 
injuries including bones and joints.  

2- Characteristics of injuries regarding 
nature, type, site and distribution. 

3- Place and time of death. 
The data sheet included demographics 

including age , gender, date and time of 
accident, date and place of death for fatal 
cases, accident specifications regarding 
type of accident and category of road user 
and injury specifications regarding type, 

anatomical site and postmortem diagnosis 
(cause of death) 

The TMR was calculated according to 
the following formula:  

TMR= (no. of deaths due RTAs/no. of 
persons injured by the same RTAs)×100. 
 
RESULTS 
The total number of RTAs registered 
between January 2005 and December 2008 
amounted to 5473 with an overall TMR of 
12.3% (Figure 1). 
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Figure 1. Distribution of RTAs by Years and 
Outcome. 

The total number of  RTAs  registered 
between January 2005 and December 2008 
amounted to 5473 with an overall TMR of 
12.3% (Figure 1). 

Pedestrians were the most common 
victims of RTAs followed by drivers and 
passengers (302 (44.8%), 252 (37.2 %), 
and 122 (18 %), respectively (Figure 2). 

 
Figure 2. Distribution of RTA Victims by 
Category of Road User 
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As to age distribution, those below 10 
years of age were the most common 
victims 171 (25.3%) with 80% of them 
being pedestrians. Victims between ages 
21 and 50 constituted 40.4% of the total. 
Those over 60 years of age amounted to 71 
(10.5%) with pedestrians constituting 58 
(81.7%) of them (Table 1) 
 

Table 1. Distribution of RTA Victims by Category 
of Road User and Age 

Ages 
(years)

Driver Passenger Pedestrian Total 

0-10 0 34 137 171 

11-20 25 23 53 101 

21-30 89 34 15 138 

31-40 65 12 13 90 

41-50 38 13 11 62 

51-60 26 2 15 43 

≥ 61  9 4 58 71 

Total 252 122 302 676 

 

Out of 676 dead cases resulting from 
RTAs, 531 (78.6%) were males and 145 
(21.4%) were females. All driver victims 
were males except for one female victim 
(0.4% of all driver victims) (Figure 3). 
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Figure 3. Distribution of RTA Victims by 
Category of Road User and Gender 

Three hundred two (44.6%) of the total 
676 deceased cases were pedestrians, 
while 185 (27.3%) and 189 (27.9%) died 
from rollovers and car collisions, 
respectively (Table 2 and Figure 4). 

 

 
Table 2. Death from RTAs by Type of Accident and Year of Occurrence. 

RTA type 
 

Year 

Car Collision 

No.              % 

Rollover 

No.                  % 

Pedestrians 

No.                 % 

Total 

No.                   % 

2005 55 30.5 61 32.9 83 27.6 199 29.8 

2006 59 32.7 35 18.9 74 23.7 168 24.8 

2007 33 22.1 41 27 75 50.3 149 20.71 

2008 38 21.1 52 28.1 70 24.4 160 24.5 

Total 185 27.3 189 27.9 302 44.6 676 100% 

 
Three hundred two (44.6%) of the total 

676 deceased cases were pedestrians, 
while 185 (27.3%) and 189 (29.9%) died 
from rollovers and car collisions, 
respectively (Table 2 and Figure 4). 
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Figure 4. (Distribution of RTA Victims by type of 
accident 
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Most fatal accidents, 568 (84%), 
occurred during the day time from 7 am to 
7 pm while only 108 (16%) happened 
during the night hours from 7 pm to 7 am 
(Figure 5) 
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Figure 5. Distribution of Fatal numbers of  RTAs 
by Time of Occurrence. 

Six hundred fifty one (96.3%) of all 
fatal RTA victims suffered head injury 
with or without skull fractures. Two third 
of the victims, 448 (66.3%), sustained limb 
fractures. Other types of injuries were less 
common and included trauma to the 
abdomen and the chest as well as pelvis 

and spine fractures (49.3%, 19.1%, 13.4% 
and 13.2%, respectively) (Figure6). 
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Figure 6. *Each case may have more than one type 
of injury.   
Figure 6. Distribution of Fatal Outcomes by Type 
of Injury. 

Almost all RTA victims who died, 
passengers, pedestrians, and drivers, 
suffered head injuries (98.4%, 96.7%, and 
94.8%, respectively). About two thirds 
sustained limb fractures (58.2%, 67.9%, 
and 68.3%, respectively), and half of the 
victims suffered chest trauma (50.8%, 
45%, and 53.6%, respectively). (Table 3). 

Category of Road Users  

Type of Injury 
Drivers* 

   No.      (%) 

Passengers* 

   No.      (%) 

Pedestrians* 

   No.                   (%) 

Head injury 239 (94.8) 120 (98.4) 292 (96.7) 

Limb Fracture 172 (68.3) 71 (58.2) 205 (67.9) 

Spine Fracture 42 (16.7) 12 (9.8) 35 (11.6) 

Chest Injury 135 (53.6) 62 (50.8) 136 (45.0) 

Abdominal Injury 44 (17.5) 17 (13.9) 69 (22.8) 

Pelvic Injury 27 (10.7) 14 (11.5) 51 (16.9) 

Total* 252 (100) 122 (100) 302 (100) 

Table 3. Distribution of Injuries to Fatal RTA Victims by Category of Road User. 
* The total number of drivers, passengers, and pedestrians denotes the number of cases. Each RTA victim, 
however, may have multiple injuries. 
 

Immediate death at the accident site 
constituted 641 (94.8%) of all fatal RTA 
victims; only 35 cases (5.2%) died a few 

hours or more after arriving to the hospital. 
Intracranial hemorrhage (ICH) and brain 
laceration is the cause of 544 cases of 
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immediate death (84.8%) whereas it 
caused death in only 15 cases (42.8%) of 
those who died at the hospital. Shock, lung 
contusion, and spinal cord transaction were 
much rarer causes of immediate death 
(each less than 7%) whereas lung 

contusion was the cause of in-hospital 
death for more than 37% of cases. Only 
one person died of pulmonary embolism at 
the hospital (Table 4). 
 

                  Survival  Period 
 

Cause of Death                             

Immediate Death 

   No.               (%) 

In-Hospital Death 

   No.                 (%) 

Total 

   No.     (%) 

ICH + Brain Laceration 544 (84.9) 15 (42.9) 559 (82.7) 

Hypovolemic Shock 44 (6.9) 6 (17.1) 50 (7.4) 

Lung Contusion 33 (5.1) 13 (37.1) 46 (6.8) 

Spinal Cord Transaction 20 (3.1) 0 (0) 20 (3) 

Pulmonary Embolism 0 (0) 1 (2.9) 1 (0.1) 

Total 641 (100) 35 (100) 676 (100) 

Table 4. Fatal Outcomes by Cause and Survival Period. 
 
DISCUSSION  
The results of various studies performed 
all over the world showed that the main 
causes of mortality in the age group 5-14 
and 15-29 years of age are injuries due to 
road traffic accidents. Generally, 30-86% 
of all trauma hospital admissions in poor 
and developing countries are due to motor 
vehicle accidents6. 

RTAs have become the most serious 
problem facing this century whether 
measured in dollars costs, physician 
contacts, deaths, or loss of productive 
years of life. One of the main reasons for 
increase in the number of RTAs worldwide 
is the daily increase in the number of 
vehicles7. 

The population of Duhok governorate 
was 906,308 and 1,019,462 in 2005 and 
2008, respectively. During the last years, 
Duhok, underwent an enormous and rapid 
growth in road construction, number of 
vehicles whether used or new8, and the 
emergence of high risk road user behavior 
These factors might be the cause of the 
dramatic increase in the number of road 
traffic accidents, presently constituting the 
third cause of death in Duhok after 

cardiovascular and respiratory diseases and 
the first cause of death reported in the 
DFMD9. 

Although it is well known that alcohol 
is a culprit for impaired driving ability10 
this study did not explore the role of 
alcohol in fatal RTAs because in Duhok 
Governorate, victims of RTAs are not 
screened for alcohol levels in their blood 
and/or urine. To date no definite legal 
alcohol blood level has been set to 
consider a driver to be drunk, a situation 
which is probably similar in other 
developing countries.  

A total of 5473 RTA victims were 
registered during the study period, of 
which 676 (12.3%) died while the 
remaining 4797 (87.7%) survived. Due to 
certain limitations of information, it was 
decided to restrict the study to the 676 
deceased cases. 

The current study, which spanned the 
assigned 4 years, documented an overall 
TMR of 12.3%. 

The highest percentage of RTA victims 
was 31.2% registered during 2005 while 
the lowest percentage was that of 2007 
(20.7%).  
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Regarding age distribution, the highest 
percentage of fatalities was 25.3% among 
those younger than 10 years, 80% of 
whom were pedestrians. The less frequent 
victims in those over 60 years of age 
(10.5%) also exhibited a high percentage 
of pedestrians (almost 82%). These 
findings in the two extremes of age might 
be attributed to their low awareness about 
the dangers of road traffic accidents and 
the lack of footpaths alongside our roads 
that enable them to use the roads safely. 
The present study also found that victims 
between the ages of 21 and 50, the most 
productive age group, constituted 40.4% of 
the total, a state that imposes a serious 
economic loss to the community. These 
results agreed with observations made 
by11. 
The results revealed that the majority of 
drivers (61%) were in the age group 21-40 
years and 9.9% in the age group 11-20 
years. This might be due to driver 
behaviors and non-licensed drivers. 
Children below 10 years of age were the 
most common victims among pedestrians 
(45.3%); similar findings were obtained 
by12. 

The results showed that most fatal RTA 
victims were males (78.5%), contrasting 
the lower female percentage of 21.5%, 
resulting in a male-female ratio of RTA 
fatalities of 3.6:1 .This ratio is in 
agreement with the findings seen by 
Roudsari et al. (2004) and lower than that 
found in a survey in Saudi Arabia of about 
9:113. 

In the present study, the highest number 
of RTA victims were registered in the 
summer months July (11.8%), August 
(10.2%), and September (10%). 
Interestingly, there was a peak of 10% in 
April as well, which might be attributed to 
holidays where people go for picnics, 
overcrowding the roads. However, one 
would expect a peak in March during the 
Newroz celebrations where literally 
thousands of vehicles clog the roads for 
three consecutive days (March 21-23). 
Yet, with 5.8%, March has the third lowest 

number RTAs. Nilambar et al. showed that 
the RTA accidents occurred mostly during 
the rainy winter months11.  

This study also showed that the peak 
time for fatal road traffic accidents was 
between 11 am and 3 pm (32.9%) and also 
between 3 pm and 7 pm (31.9%). These 
hours are the busiest as commuters go to 
and return back from schools, offices, and 
business places. More than 80% of fatal 
car accidents took place during the day 
time (7 am to 7 pm) these hours coincide 
with the period when the people are more 
active and mobile. Similar results were 
observed in South India11.  

The study also revealed that 44.6% of 
cases involved were pedestrians, followed 
by drivers 37.2% and passengers 
(occupants) (18%). These findings are 
similar to those reported by Chaudhary et 
al.14 (with 44% pedestrians, 32.9% drivers 
and 23.2% passengers). Tirpde et al. 
(1998), however, published similar 
numbers for pedestrians (46.4%), yet, the 
distribution for occupants was with 33% 
significantly higher and resulting in a 
lower percentage (18.8%) for drivers15. 

The high number of pedestrian victims 
can be explained by the lack of proper 
footpaths while the low number of 
passenger victims might be attributed to 
low numbers of public vehicles in Duhok, 
resulting to low relative numbers of 
occupant victims per accident. The 
relatively low number of fatal driver 
accidents reported by Tirpude et al. is 
possibly the result of drivers wearing a 
seatbelt, which was not enforced in Duhok 
until 2009. 

Among all road users, the most 
common type of injury was found to be 
head injury (96.3%), followed by limb 
fractures, both upper and lower, in 66.3% 
and chest injuries 49.3%. Similar 
frequency of injuries was found in a study 
conducted in Duhok8. 

The most common cause of death from 
RTAs was found to be from intracranial 
hemorrhage with brain tissue contusion 
and lacerations (82.7%). Hypovolemic 
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shock caused by bleeding from internal 
organs, such as spleen, liver, or vascular 
injuries constituted 7.4%, followed by lung 
contusions (6.8%), spinal cord transection 
(3%) and pulmonary embolism 0.1% as 
causes of death after RTAs. The results are 
in agreement with the findings seen by 
Sharma et al.16. 

Multiple visceral injuries were quite 
common following RTAs .Table 3 depicts 
various visceral organs involved in 
accidents. In the majority of cases, the 
brain has been chiefly injured followed by 
lungs, heart and vessels, spleen, and liver, 
respectively. A high incidence of brain 
injuries has also been reported by other 
colleagues17,18. 

Pedestrians were found to be the most 
common victims of RTAs (45%), almost 
97% had sustained head injuries. The 
second most common victims were drivers 
(37%) with almost 95% having sustained a 
head injury. While passengers were least 
likely to be injured fatally (18%), more 
than 98% of those fatally wounded victims 
had sustained head injuries. Other study 
reported the incidence of head injury to be 
most common in pedestrians16. 

The majority of victims (94.8%) died 
on the spot, with the remaining 5.2% died 
after arriving to the hospitals for varying 
time periods, even up to months. Most of 
the victims who had died immediately 
(85%) died from intracranial hemorrhage 
and brain tissue lacerations while less than 
half (43%) of those who died in the 
hospital, died from that cause. Whereas 
more than 37% of the delayed fatalities 
died from lung contusion, only 17% were 
due to shock because of internal organ 
bleeding. These findings agree with those 
observed by others19.  

The TMR during the four studied years 
was 12.3% where most deaths occurred in 
the pre-hospital period. Most victims were 
males in the age group of 21 to 50 years 
with a male to female ratio of 3.6:1. 
Pedestrians were the most common 
victims, with head injuries being the most 
frequent cause of death. 

 The study recommended that 
immediate measures should be put in 
action to achieve enhanced road safety 
such as road spaces for pedestrians and 
promotion of separate movement tracks 
and certification system for vehicles. The 
long term goals should include planning an 
effective national road safety strategy. 
Adoption of proper public educational 
programs stressing correct road user 
behavior, effective speed control and 
compliance with traffic safety laws. 
Education of children at an early age about 
behavior in the street and dangers on the 
road. Supporting the emergency service 
system to help it provide quick and 
effective high-standard first-aid services. 
More elaborate studies are needed to 
further delineate causes and proper 
preventive measures to restrict RTIs and 
decrease resulting deaths. 
  
REFERENCES 
1. Akang EE, Kuti MA, Osunkoya AO, 

Komolafe EO, Malomo AO, Shokunbi 
MT, et al. Pattern of fatal head injuries 
in Ibadan – a 10 year review. Med Sci 
Law. 2002; 42(2):162-6. 

2. Bener A, Absood GH, Achan NV, 
Sankaran-Kutty MS. Road traffic 
injuries in Al-Ain City, United Arab 
Emirates. J R SocHealth. 1992; 
112(6):273-6. 

3. Razzak JA, Luby SP. Estimating 
deaths and injuries due to road traffic 
accidents in Karachi, Pakistan, 
through the capture-recapture method. 
Int J Epidemiol. 1998; 27(5):866-70. 

4. Geziary HA, Sayed EI, Hussain SJ, 
Sakr HI. Road safety:the potholes of 
neglect. EastMediterr Health J. 2004; 
10(3):252-5. 

5. Depaire B, Wets G, Vanhoof K. 
Traffic accident segmentation by 
means of latent class clustering. Acc 
Anal and Prev. 2008; 40(4):1257-66. 

6. WHO. Gender and Road Traffic 
Accidents.World Health Organization. 
2004; Geneva. 



 

58 
 

ROAD TRAFFIC INJURIES IN DUHOK TYPES AND OUTCOMES.. 

7. Mazloomi SS, Zareh M, Barkhordari, 
Aminipour MR. The Prevalence and 
Pattern of Accidents in Yazd 
Province. Journal of Applied Sciences. 
2005; 5(8):1470-3. 

8. Nakshabandi MM. Casualties and 
deaths from road traffic accidents in 
Duhok, Iraq; Duhok Med J. 2007; 
1(1):15-21. 

9. Duhok Directorate of Health: Annual 
Review (fifth) (2009). Available at 
www.duhokhealth.org 

10. Kochar A, Sharma GK, Murari A, 
Rehan HS. Road Traffic Accidents 
and Alcohol: a prospective study. Int J 
Med Toxicol Legal Med. 2002; 
5(1):22-4. 

11. Nilambar J, Roy G, Srinivasa DK, 
Jagdish S. Epedimiological Study of 
Road Traffic Accident Cases: A Study 
from South India. Indian Journal of 
Community Med. 2004; 29(1):20-4. 

12. Roberts, Green J., Latchmun S. 
epidemiological study of road traffic 
accident cases; a study from south 
India. India J Comm Med. 2006; 29 
(1): 20-24. 

13. Moutaery K, Akhdar F. Implications 
of road traffic accidents in Saudia 
Arabia. The pan Arab Journal of 
Neurosurgery. 1998; 2(2):54-60. 

14. Chaudhary BL, Singh D, Tirpude BH, 
Sharma RK, Meel V. Pofile of Road 
Traffic Accident Cases in Kasturba 
Hospital of M.G.I.M.S., Sevagram, 

Wardha, Maharashtra. Medico-Legal 
Update. 2005; 5(4):127-33. 

15. Tirpude B, Naik R, Anjankar A, 
Khajuria BK. A study of the pattern of 
cranio-cerebral injuries in road traffic 
accidents; JIAFM. 1998; 20(1):9-12. 

16. Sharma BR, Harish D, Singh G, Vij 
K. Patterns of Fatal Head Injury in 
Road Traffic Accidents. Bahrain Med 
Bull. 2003; 25(1):22-5. 

17. Eke N, Etebu EN, Nwosu SO. Road 
Traffic Accident Mortalities in Port 
Harcourt, Nigeria. Anil Aggrawal's 
Internet Journal of Forensic medicine 
and Toxicology. 2000; 1(2):23-30. 

18. Singh H, Dhattarwal S. Patterns and 
distribution of injuries in fatal road 
traffic accidents in Rohtak (Haryana). 
JIAFM. 2004; 26(1):971-3. 

19. Kual A, Sinha U, Pathak Y, Singh A, 
Kapoor A, Sharma S, et al.. Fatal road 
traffic accidents, study of distribution, 
nature and type of injury. JIAFM. 
2005; 27(2):971-3. 

 
 
 
 
 
 
 
 
 
 
 
 

 



 

59 
 

Duhok Medical Journal                                                                                  Volume 8, Issue 1, 2014

ón‚íq@@
oïäa‡îìŠ@æmbè@ôäìíšì@ß@ôØíè†@ZŠíu@ì@ãb−ó÷@@


@@

Øó“Žïqô@@wäbàŠb÷@ì@Zنهککهپ و مردنی کەرهسی کارۆھۆ ھاتوچی   وداو ڕ ابوری دان ستەدهل و وت انەو لی يه ئ  وەرهبی الت

  .ەبار نالێھهنی کارۆھ کاتدا مانهھه ل المهب چاالکن،ە وی يهئابوری ووه ڕله ک داهسانهک وهئ وانينه ل دا وتنهشکێپ
  .دا دھوكی زگاێپار لە ھاتوچووی وداوه ڕب مردنی کارۆھی ديارکردنۆ ب :ەوهنيکولێلی ئامانج

@ŽôåïÜíØóÄ@æŽïÙŽîŠ: اتوچوی وداوی ڕھوهب مردنی شانکردنيستنەد بو اێپار لۆە ھ ه ل انەيوهنيکولێل مردوو676دھوك،ی زگ

را رهس اوه ل ک وار وانينی م الدا  چ انيهاريزان).2008-2005(س ێ ره لە ؤکراوک ک ورتێ ی شکيپزی راپ
وک -دادی شکيپزی راتهوبێرهب(ەوەداد اەروهھ)دھ ێ ره ل ھ ای رمۆفێ انێبکاھه بە وهکانهخوشهنی تهبيت ی ن

  .ەوهکرانيش داتاکان) Microsoft excel(یپروگرام
ووcase fatality rate( 12.3%( یسهکی مرنەی ژێر :نجامهئ ای مردنەی ژێرە و. ب  )specific deathrate( یتهبيت

وو22.2% اۆ ب سهک 100000 رهھ ب انهمردنهی ،زورب2005ڵی س وون رێنی زهگەره ل ک  رێنەی ژێرە ،و%78.5 ب
وو)1:3.7(ێوم ردنەی ژێر.ب داەوەرەاديپه ل م وو،و %45 کان وو %37 کانداەرێفۆش وانينه لە ب تهگۆ بە و ب  کانەاريش

اتوچی وداوی ڕانيقوربان نيرترۆز.بوو 25% ا 50-21 وانينه ل انينهمهته ک %42.9ەیژێره بۆ ھ وڵ س  %94.8ه ل.ۆب
 رهسی کەرەدی برەزۆی ھه ب کانەمردووهی نيرۆز.هشخانۆخهنۆ ب انيشتنهيگ شێپ مردبوونۆ ھاتوچی وداوی ڕانيقوربان

دهچه ل رهسی ،شکان%45.1ەیژ ڕيبوە و اێج ن ارە و %34.2 ل اڕنيب اوازدايجی کيهگ ی نپژانيخوۆی ھهب مردنی ھوک
  .بوو %82.6ەی ژه ڕێبە وهشکێمی کانهشانی ناڕپچ و رهناوس
امهرئەد اتؤچو یوداوڕ :نج اێپاره لۆە ھ وكی زگ ارۆھ نيمهکهيهب دھ ردنی ک ردووان وهئ وانێنه ل تێنرەداد م ه کهی م
انەمردووی نيزورتر.دھوكی زگاێپاره لی رەدادوی شکيپزی تيهراهبێرهبه ل مارکرابوونۆت انەوەڕەاديپه ل تێنريبەد ک  ک
@@.چاالکنە وی يهئابووری رووه له ک رداێنی زهگه ڕەل و
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  الخالصة
  

  ونتائجها أنواعها: دهوك في المرورية السير صاباتإ
  
  

 فى االقتصادية والخسائر والعجز للموت المتجنية المهمة العوامل من هى المرورية السير حوادث:  وأهداف البحثخلفية
   .اقتصادياً  الناشطة رعمااأل فى خسائر لىإ ديؤ ت والتي خاصة النامية الدول
   العراق كردستان قليمإ/ دهوك  محافظة فى المرورية السير حوادث من الوفاة اسباب معرفة الهدف
 الطبابة مديرية فى والمسجلة المتوفية الحاالت من) ٦٧٦( خذتأ المرورية السير حوادث من الوفاة لدراسة : البحثطرق
   ).سنوات ربعأ (٢٠٠٨ نهاية لىإ ٢٠٠٥ بداية من للفترة. دهوك /العدلية
  النتائج

 لكل% ٢٢,٢ كانت الخاصة تايالوف لدومع%  ١٢.٣ تايالوف معدل. وفاة حالة ٦٧٦ هنالك كانت الدراسة فترة ثناءأ
%. ١٨ وللركاب% ٣٧ والسواق% 44 للمشاة الوفاة نسبة%. ٧٨.٥ الذكور نسبة. دهوك محافظة فى شخص لفأ ١٠٠
 مظومع المستشفى الى الوصول قبل ماتوا الضحايا من الوفيات نسبة. سنة ٥٠-٢١ العمرية ةالفئ فى كانت الوفيات معظم
  )%٩٦ (سأالر  صاباتإ و  جروح لديهم كانت صاباتاإل

  :اتاالستنتاج
.  دهوك فى  العدلية الطبابة مديرية فى المسجلة للوفاة الرئسية العوامل من هى دهوك محافظة فى المرورية االسير حوادث

  .سأالر  صاباتإ كان للوفاة الرئيسى سببال
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ABSTRACT 
 

Background and objectives Centric jaw relation still remains one of the controversial issues 
in prosthodontics. The aim of this study was to measure the variability of centric relation 
records utilizing three clinically accepted methods: Swallowing, chin point guidance and 
bimanual manipulation. 
Methods 30 edentulous (45-65) aged patients were participated in this study and divided into 
3 groups, 10 for each method. The centric jaw relation was recorded by unguided swallowing 
and a midline was marked on graph paper fixed on the anterior and lateral sections of the bite 
section rims. 5 records  were obtained from each patient per method. The deviation of 
midline in the medio-lateral axis were measured by the digital Vernier to the nearest 0.01mm 
and magnifier mounted on fixed distance from using the articulator. Data were extracted and 
analyzed statistically using SPSS version. 
Results Variability within subjects ranged from 0.5mm for the swallowing method to 1.5mm 
of the chin point guidance. There was no statistically difference (p > 0.05) among the three 
methods for measuring lateral displacement. The bimanual manipulation showed the most 
reproducible method (P< 0.05).  
Conclusion based on the results of this study, it may be concluded that the studied techniques 
demonstrated different variability degrees. The  bimanual manipulation  method  can be 
considered the most reproducible from the three  methods. 
 

Duhok Med J 2014;8(1): 61-67. 
Keywords: Centric relation, swallowing method. Chin point guidance, bimanual 

manipulation. 
 

he centric relation or retruded 
contact position is an important 

maxilla-mandibular relation in restorative 
dentistry for dentulous and edentulous 
patients, and from a small occlusal 
restoration to a full mouth rehabilitation 
the occlusion is affected to greater or 
lesser extent.1 

It has been suggested that centric 
relation is attainable during mastication 
and deglutition,2 and restoring patient to 
this position may result in enhanced 
masticatory efficiency and stability.3 

A variety of clinical techniques have 

been suggested to achieve accurate and 
reproducible inter occlusal record of 
centric relation position.4-8 The unguided 
or the swallowing method4, 8 and the 
operator guided method described by 
McCollum where the mandible is guided 
into hinge axis closure by the thumb and 
index finger of the operator, this is known 
as chin point guidance method. To make 
centric relation record more accurate an 
auxiliary apparatus was developed by 
Lucia5 and the leaf gauge introduced by 
Long,6 they were designed to diminish 
proprioceptive activity, promote muscular 

*  Assistant professor/ School of Dentistry,  Faculty of Medical sciences, Duhok University. 
** Assistant lecturer/ School of Dentistry,  Faculty of Medical sciences, Duhok University. 
*** Assistant lecturer/ School of Dentistry,  Faculty of Medical sciences, Duhok University. 
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relaxation and as a result facilitate jaw 
manipulation. 

The bimanual manipulation described 
by Dawson7 and widely used  by many 
researcher9-12 places bilateral pressure on 
the mandible, the operator thumb apply 
force on the chin in a downward direction 
and the four fingers of each side hand 
around the gonial angle pushing the 
condyles to an antero-superior position. 

The aim of the present study was to 
compare the reproducibility of centric 
relation obtained using the jaw 
manipulation methods (chin point 
guidance and bimanual manipulation) with 
the unguided patient method. 
 
 
METHODS 
A total of thirty edentulous patients from 
Duhok dental school (Prosthodontics 
clinic) with the age range of 45–65 years, 
irrespective of sex were selected according 
to the exclusion and inclusion criteria. 
Patients with well healed and rounded 
ridges having firm, resilient mucosa, class 
I jaw relation, with no pain/discomfort in 
any part of the stomatognathic system or 
any neuromuscular disorder like 
Parkinsonism, epilepsy or any disorder of 
the temporomandibular joint (TMJ) and 
who had no previous experience of 
complete dentures were selected. These 
patients were randomly divided in three 
groups according to the method of 
recording centric relation.  

Before starting the treatment, complete 
procedure was explained to the patient and 
all patient signed an informed consent to 
the research procedures. Approval for the 
research procedures was obtained from the 
ethics committee of the university of 
Duhok.  

For each patient upper & lower record 
bases were constructed to record the jaw 
relation records for the three methods 
mentioned before. After registering 
vertical dimension of occlusion, graphic 
paper was fixed on the upper and lower 
bite rims In order to mark the deviation to 

the left or to the right from the mid line 
which was  marked when the patient 
unguided close in centric relation in the 
swallowing method. 

In the patient guided or the chin point 
guidance the thumb is placed onto the 
antero-inferior portion of the chin and the 
index bilaterally on the buccal flanges of 
the lower record rim and guide the 
mandible into centric relation. 

For the bimanual manipulation places 
bilateral pressure on the mandible. The 
operators thumbs apply force on the chin 
in a downward direction while the four 
other fingers of each hand around the 
gonial angle pushing the condyles to an 
antero-superior position. 5 centric relation 
were obtained for each subject and per 
each method. For each centric relation, the 
upper and lower record bases were 
mounted on a free plane articulator 
(MEDESY Italy). 

The deviation of mid line in the Medio-
lateral axis were measured by the digital 
Vernier to the nearest 0.01mm and 
magnifier (Straight shaft glass  CHINA) 
mounted on fixed distance from  the 
articulator. Data were extracted and 
analyzed statistically using SPSS version. 
 
RESULTS 
The descriptive statistics for the three 
methods of recording centric relation is 
presented in Table 1 and Fig 1. 
 
Table 1. Mean, Standard deviation and confidence 
interval.   

Group Mean (SD)* 95%  C.I** 

Swallowing 0.59 (0.24) 0.41, 0.76 

Chin Point 0.64 (0.35) 0.38, 0.89 

Bimanual 0.69 (0.22) 0.53, 0.85 

*standard deviation 
**95% confidence interval    
 

There was no significant different in the 
mean of the different methods 
[Swallowing method (mean= 0.59), Chin 
Point method (mean= 0.64), Bimanual 
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method (mean= 0.69)] with F (2, 27) = 
0.732, p-value > 0.05. Table (2) represent 
ANOVA test of the three methods. 

 
Fig 1. demonstrates the mean of different methods 
groups with the highest mean of bimanual group 
and lowest for swallowing group. 95% confidence 
interval shows that there is overlapping with each 
other. This may indicate that there is no 
significance difference in the means among all the 
methods.   
 
Table 2. One-Way ANOVA test for Different 
methods 

Group Mean 

(SD)* 

95% 
C. I** 

F 
value 

P 
value 

Signifi- 
cance 

Swallowing 0.59 
(0.24) 

0.41, 
0.76 

Chin Point 0.64 
(0.35) 

0.38, 
0.89 

Bimanual 0.69 
(0.22) 

0.53, 
0.85 

0.315 0.732 non-
significant

*standard deviation 
**95% confidence interval 
 
      By measuring  the range of variation of 
centric relation among the three methods, 
the bimanual manipulation showed the 
least variations or the most repeatable. 
Figure (2, 3, and 4) 

 
Fig 2. Range of measures for  each Patient 
(Swallowing) 

 
Fig 3. Range of measures for  each Patient (Chin 
point) 
 

 
Fig 4. Range of measures for  each Patient 
(Bimanual) 
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From the range of recordings of centric 
relation, the results indicated that the 
Bimanual manipulation was the most 
reproducible method and this was 
represent in Table (3). 
Table (3) the ranges of the three methods of centric 
relation 

Group Median (range) Min., Max. 

Swallowing 0.6 (0.8) 0.2, 1.0 

Chin Point 0.55 ( 1.2) 0.3, 1.5 

Bimanual 0.7 (0.7) 0.3, 1.0 

 
DISCUSSION 
Centric relation is maxillo-mandibular 
relationships in which the condyles 
articulate with the thinnest avascular 
portion of their respective disks with the 
condyle disc complex in the anterior-
superior position against articular 
eminences. It is used as a repeatable 
reference position for mounting casts in an 
articulator. 

Although the results of the present 
study showed no statistically differences 
among the three methods of recording 
centric relation, but the range of the 
variability of reading indicated that the 
Bimanual manipulation method showed 
the least range of variations and gave a 
more reproducible recordings among the 
three  methods tested. This result is in 
agreement with Keshvad and Winstanley,2 
and Helkimo. 16 The unguided 
(swallowing) method is simple, but it 
allows some slide of the record rims after 
recording as it is unguided by the operator. 

The chin point guidance exert pressure 
on the chin of the patient and this may lead 
to a retruded position of the condyle over 
its physiological limit. This position may 
cause compression on the retrodiscal 
region as described by Weinbery13 and 
non-physiological location. 

Several authors,7,14,15 advocated an 
anterior–superior condylar position as a 
more adequate definition of centric 
relation. 

Many factors can influence the 
accuracy of reproducibility of the 
recording including the patient 
cooperation, operator skill, the method 
employed and the material used for 
recording. Guiding the patient into 
retruded position has been shown to give 
more consistent results than the patient-
guided techniques in the previous study,1 
still others17 suggested that reproducibility 
is unachievable regardless of the 
techniques. 

The Bimanual manipulation is a 
complicated technique and need an 
experience operator, but it seat the condyle 
in an anterior-superior position in the fossa 
and this considered the terminal hinge 
position and the most repeatable or 
reproducible method. 

The study concluded that the centric 
relation techniques tested in this clinical 
study were reproducible and produce 
insignificant differences. Bimanual 
manipulation technique exhibited the most 
superior in reproducibility. 
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  الخالصة
  

  االسنان طبيب يد وبواسطة الكيفي الغلق باستعمال األدرد للمريض المركزية العالقة تكرار مدى
  
  

  : خلفية وأهداف البحث
 باستعمال المركزي االطباق في الفروقات قياس هو و .مناقشة موضوع يزال وال كان األدرد للمريض المركزي االطباق ان

  . اليدين وبواسطة الذقن، نقطة البلع،: هي الطرق وهذه سريرياً  مقبولة طرق ثالث
  : الطريقة

 المركزي االطباق قياس تم. طريقة لكل) ١٠ (مجاميع ٣ الى العدد وقسم سنة،) ٦٥–٤٥ (بعمر ادرد مريض ٣٠ اشراك تم
 بواسطة الوسطي الخط عن االنحراف قياس تم. مريض لكل قياسات) ٥ (وأخذ بياني، ورق على الوسط خط وحدد لكيفيا
)Vernia (برنامج باستعمال النتائج تحليل تم المليمتر، من ٠,٠١ الى (SPSS).  

  : النتائج
 يكن لم الذقن، لطريقة مليمتر) ١,٠ (و البلع لطريقة المليمتر من) ٠,٥ (بين تتراوح الوسطي الخط عن االنحرافات كانت
 P ) عن للقراءات تكرار أكثر أعطت اليدين استعمال طريقة. المستعملة الثالثة للطرق (P  05) معنوي فرق هناك

0.05).  
  : االستنتاجات

 اليدين استعمال طريقة ولكن الثالثة الطرق بين معنوية غير فروقات هناك ان استنتج جمعت التي النتائج على بناءاً 
  .متكررة نتائج اعطت طريقة وأكثر الطرق أحسن هي المركزي الغلق حالة في االسنان لطبيب
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SUMMARY 
 

Cutis verticis gyrata is a rare long lasting and progressive medical condition characterized by 
folds and deep furrows of the scalp giving it a cerebriform pattern. Primary lesions mainly 
affect males after puberty; they are rare among females. We report a case of cutis verticis 
gyrata in a middle aged Kurdish female having multiple neurofibromas, and we suggest the 
possibility of genetic association between both lesions, possibly related to mutations in the 
neurofibromatosis gene 1 or 2 (NF-1, NF-2). 
 

Duhok Med J 2014;8(1): 68-75. 
Keywords: Cutis verticis gyrata, Neurofibroma, Female 
 

utis gyrata is a long lasting and 
progressive medical condition 

characterized by folds and deep furrows of 
the scalp giving it a cerebriform pattern. 
The folds are soft and spongy and cannot 
be corrected by pressure or traction.1 The 
condition variably involves the scalp, 
forehead, face, preauricular area, neck, 
trunk, hands and feet. Typically it affects 
the vertex, so called “Cutis verticis gyrata 
(CVG)”. Although Alibert first mentioned 
it, Robert described the condition in 1843 
and Unna termed it “cutis verticis gyrate” 
in 1907.1,2 Based on its causes, CVG is 
categorized into primary (essential and 
non-essential) and secondary. In the 
primary essential cutis verticis gyrate 
(rare), no other abnormality could be 
found, while the primary nonessential form 
can be associated with any combination of 
cranial, neurologic, hearing and 
ophthalmologic abnormalities. In both 
forms, the cause is unknown although 
genetic and endocrinologic factors are 
suspected to participate in the etiology.1-8 
Primary CVG mainly affects males after 
puberty with 5:1 male to female ratio. The 
frequency varies from 0.71% to 11.4% 
among mentally retarded males.1,2,3 

Secondary cases of CVG are described 
associated with underlying inflammatory 
dermatoses, nevoid abnormalities, 
metabolic disorders, malignancy and 
trauma.3-6  
We report a case of cutis verticis gyrata in 
a middle aged Kurdish female having 
multiple neurofibromas, and we suggest 
the possibility of genetic association 
between both lesions, possibly related to 
mutations in the neurofibromatosis gene 1 
or 2 (NF-1, NF-2). 
 
CASE REPORT: 

A 45 Kurdish female, from Duhok-Iraq, 
was admitted to the hospital complaining 
of coarse scalp folds over her occcipitalis, 
in addition to multiple subcutaneous 
nodules in her body for the last 30 years. 
Clinically, the patient appeared healthy; 
with 10 scalp folds distributed as 
transverse superiorly and vertical 
inferiorly. The skin showed unchanged 
color and it was covered by a short hair all 
over the folds and furrows (Figures 1).  
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A 

  
 
B

 
Figure 1. (A-Horizontal, B-Vertical) skin folds and 
furrows on the scalp covered by a short hair. 

 
No abnormal test was noted in relation 

to the renal function, liver function and 
endocrine system (thyroid, pituitary and 
gonadal function as well as insulin level). 
Both chest and head X-rays were normal. 
The MRI, apart from folded skin, was 
unremarkable (Figure 2).  

 
 
(Figure 2-A) 

 
(Figure 2-B) 
Figure 2. (A and B). MRI finding of the patient’s 
scalp showing folded skin posteriorly with no 
abnormal bony lesion. 

 
Histologically, there was evidence of 

increased skin folding, acanthosis & 
hyperpigmented epidermis. No abnormal 
findings in the dermis and piloerector 
muscle were observed from the biopsy 
executed in the fold and furrow regions 
(Figure 3).  
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(Figure 3-A) 

 
(Figure 3-B) 
Figure 3. Different histologic sections of the skin 
demonstrating increased skin folding and deep 
furrows, acanthosis and hyperpigmented epidermis 
(H&E stain, A ×100; B ×250). 

Two subcutaneous nodules were 
removed and proved to be neurofibromas 
on histopathology (Figure 4) and on 

immunohistochemical (IHC) bases using, 
neuron specific enolase (NSE) and 
neurofilament protein (NFP) markers 
(Figure 5). The patient, therefore, was 
diagnosed as having essential primary 
cutis verticis gyrarta with multiple 
neurofibromatosis. Successful surgical 
removal with correction of the scalp folds 
was achieved (Figure 6-8), but 
unfortunately the patient refused further 
evaluation for gene characterization 
because of the high cost, and she is not 
presently under treatment for her multiple 
neurofibromas. 
A 

 
B

 
Figure 4. Histologic section of two subcutaneous 
nodules showing features of neurofibroma (H&E 
stain, A ×100; B ×400) 
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Figure 5. A positive immunostaining for NSE (A) 
and NFP (B) in tissue sections taken from the 
subcutaneous nodules (IHC, ×400)  

 
Figure 6. Surgical removal and correction of the 
patient’s scalp folds (superior view). 
 

 
Figure 7. Surgical removal and correction of the 
patient’s scalp folds (lateral view). 
 

 
Figure 8. A successful correction of the patient’s 
scalp 2 months after surgery. 
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DISCUSSION 
Cutis verticis gyrata mainly affects males 
(rarely females). The lower incidence 
among women may be related partly to the 
longer hair which may camouflage the 
condition.1,2,6,7 Our patient was a middle 
aged female who was suffering from the 
CVG and multiple subcutaneous nodules 
(neurofibromas) for the last 30 years, but 
she was shy to expose her head and body 
to the doctor, because of the local beliefs, 
until the condition became intolerable. 
Clinically, the scalp folds were symmetric 
similar to those described in the primary 
CVG, but opposite to those of the 
secondary form which are usually 
asymmetric.1-3 In most reported cases, the 
direction of the folds is anterior to 
posterior, but it may be transverse in the 
occipital region.1,2,6 In our case, the folds 
were occipital in location; they were 
transverse superiorly and longitudinal 
inferiorly. The number of folds10 fall 
within the range rates reported in the 
literature (2-12).1-7 The skin color was 
unchanged, and the hair was sparse all 
over the folds and furrows. Other 
investigators demonstrated a sparse hair 
over the folds, but normal in the furrows.1,2 
All blood and endocrine tests were within 
normal limits in our patient. However, a 
low free testosterone levels have been 
observed in some patients with primary 
cutis verticis gyrata.8 Disappearance of the 
condition after castration emphasizes the 
endocrinal impact in etiology.3 

Histologic changes of the folds and 
furrows, apart from exaggerated folding 
and furrows of the scalp skin were 
minimal-like acanthosis and pigmented 
epidermis. Most authors advise a skin 
biopsy of the affected area as an essential 
step for categorization of CVG. Despite a 
normal histologic appearance in most 
cases of the primary form, some cases 
revealed dermal collagen thickening, 
hypertrophy of the pilosebaceous 
structures with abnormalities in sweat 
glands and ducts.11,12 In the secondary 
form, the morphology depends on the 

underlying disease.1-3 As well,  
chromosomal analysis is mandatory to 
exclude associated genetically determined 
syndromes.1-3,7-12 

Regarding the clinical outcome, 
although cutis verticis gyrata alone does 
not regress without surgical intervention, 
the prognosis is good and most cases are 
unacceptable either because of cosmetic 
reasons or its association with clinical 
signs and symptoms of other pathology, 
like neurofibromatosis in our patient. 
However, in few cases of CVG, malignant 
transformation may be observed.5,10 Thus 
properly establishing the diagnosis is very 
important to treat any underlying process if 
present. As well, a long-term clinical 
follow-up is recommended in order to 
detect early malignant transformation. The 
condition of our patient was slowly 
progressing for the last 30 years with 
increasing scalp folds and her 
neurofibromas and in spite of successful 
surgical correction of the scalp folds was 
achieved, no treatment was applied for her 
neurofibromatosis.  
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  الخالصة
  

  س الملفوف مع الورم الليفي العصبي المتعددأ جلد فروة الر - حالة تقرير 
  

يلة األمد تتميز بتكوين طيات وشقوق عميقة من فروة الرأس وتبرز جلد فروة الراس الملفوف هو حالة طبية نادرة طو 
نحن نسجل . الحاالت األولية تؤثر أساسا الذكور بعد سن البلوغ؛ فهي نادرة بين اإلناث. خارجيا على نمط ملفوف مخي

 كردية في منتصف العمر مع وجود أورام ليفية عصبية متعددة، ونتوقع إمكانية ىعن حالة جلدي تلفيفية سارية في انث
  .٢ أو ١تكوين طفرات وراثية ذات صلة في جين الورم العصبي الليفي 




