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ABO AND Rh BLOOD GROUPS POLYMORPHISM AMONG THE KURDS OF
DUHOK, IRAQ
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.

S

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
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1

ABO AND RH BLOOD GROUPS POLYMORPHISM AMONG THE KURDS OF DUHOK ..

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
7
country. Limited data regarding other Rh
antigens (C,c,E,e) 8 are available as these
antigens are not routinely included in pretransfusion 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
2

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%)

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

Weiner*

DCe

DCe/DCe(R1R1)*

31.5

DCce

DCe/ce(R1r )*

30.1

DCcEe

DCe/DcE(R1R2)*

13.8

ce

ce/ce(rr)

7.4

--

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.

2

DcEe

DcE/ce(R r )*

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")

DCEe
Rh(e)

Current
Study %

0.4
z

1

--

z

z

DCE/DCe(R R )*

DCE

DCE/DCE(R R
)*

--

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
3
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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

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

17

Syria

37.5

46.3

13.1

3.1

18

36.6

38.4

18.0

7.0

Current Study

36.9

39.9

15.8

7.4

Jordan

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:

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:
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

Antigen

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
4

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
Rh phenotype
Fisher-Race

Weiner*

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:

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

2

DcEe

DcE/ce(R r )*

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

--

0.01

--

--

--

--

--

z

z

DCE

DCE/DCE(R R )*

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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اﻟﺧﻼﺻﺔ
ﺗﻌدد أﺷﻛﺎﻝ ﻓﺻﺎﺋﻝ اﻟدم  ABOو Rhﺑﻳن اﻷ ﻛراد ﻓﻲ دﻫوك ،اﻟﻌراق
اﻟﺧﻠﻔﻳﺔ واﻷﻫداف:

ﻟﻘد ﺗﻣت دراﺳﺔ ﺗوزﻳﻊ ﻓﺻﺎﺋﻝ اﻟدم ﻣن ﻧوع  ABOو  Rhﺑﻳن اﻛﺛرﻳﺔ اﻟﺷﻌوب ﻋﻠﻰ ﻧطﺎق واﺳﻊ ،وﻟﻛن ﻻ ﺗوﺟد ﺑﻳﺎﻧﺎت
ﻣﺗﺎﺣﺔ ﻋن اﻟﺷﻌب اﻟﻛوردي ﻣن ﻳﻌﻳش ﻓﻲ دﻫوك /اﻟﻌراق ،ﺑﻧﺎء ﻋﻠﻰ ذﻟك اﺟري ﻫذا اﻟﺑﺣث ﻟﺗﺣدﻳد ﺗوزﻳﻊ ﻓﺻﺎﺋﻝ اﻟدم

 ABOو Rhﻟدى اﻟﺷﻌب اﻟﻛردي اﻟذي ﻳﻌﻳش ﻓﻲ دﻫوك ،اﻟﻌراق.
طرق اﻟﺑﺣث:

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

و Rhﻟـ  ١٠٠٠ﺷﺧص ﻣن اﻟذﻳن ﺣﺿروا ﻣﺳﺗﺷﻔﻰ ازادي اﻟﺗﻌﻠﻳﻣﻲ ﻷﺳﺑﺎب ﻣﺧﺗﻠﻔﺔ .وﻗد أﺟرﻳت ﻓﺣص ﻓﺻﻳﻠﺔ اﻟدم
ﺑطرﻳﻘﺔ اﻷﻧﺑوب اﻟﻘﻳﺎﺳﻳﺔ.

اﻟﻧﺗﺎﺋﺞ:

أظﻬرت اﻟﻧﺗﺎﺋﺞ أن ﻣﺳﺗﺿدات ﻓﺻﻳﻠﺔ اﻟدم  ،ABOﺗﺑﻳﻧت أن ﻓﺻﻳﻠﺔ اﻟدم  Aاﻷﻛﺛر ﺷﻳوﻋﺎ ) ،(39.9%ﺗﻠﻳﻬﺎ O
) ،(36.9%ﺛم  ،(15.8%) Bوأﺧﻳ ار ﻓﺻﻳﻠﺔ اﻟدم  (7.4%) ABﻋﻧد اﻻﺷﺧﺎص اﻟذﻳن ﺣﺿروا ﻣﺳﺗﺷﻔﻰ ازادي اﻟﺗﻌﻠﻳﻣﻲ

اﻟﻣﺧﺗﺎرﻳن ﺑﺷﻛﻝ ﻋﺷواﺋﻲ ﻓﻲ ﻣﻘﺎرﻧﺔ ﻣﻊ اﻟﻣﺗﺑرﻋﻳن ﺑﺄﻋﻠﻰ ﻧﺳﺑﺔ ﻓﺋﺔ اﻟدم ).(42.79%) (O
ﺑﺷﺄن ﻓﺻﺎﺋﻝ اﻟدم  Rhﻛﺎﻧت اﻷﻏﻠﺑﻳﺔ إﻳﺟﺎﺑﻳﺔ ﻝ) ،(91.1%) Rh (Dو) ،(95.57%) Rh(eو)(75.86%) Rh(C

و)Rh(c

)،(67.98%

ﻓﻲ

ﺣﻳن

ﻛﺎﻧت

ﻧﺳﺑﺔ

ﺻﻐﻳرة

إﻳﺟﺎﺑﻳﺔ

ﻟﻣﺳﺗﺿدات

)(E

Rh

).(25.12%

ﻛﺷﻔت ﺗرددات ظواﻫر  Rhان اﻷﻛﺛر ﺷﻳوﻋﺎ اﻓﺗراﺿﻳﺎ ﻛﺎﻧت اﻟﻧﻣط اﻟﺟﻳﻧﻲ  R1R1ﺗﻠﻳﻬﺎ  R1rو ،R1R2ﻓﻲ ﺣﻳن ﻛﺎن

اﻟﻧﻣط ) (rrاﻷﻛﺛر ﺷﻳوﻋﺎ ﺑﻳن اﻷﻓراد ﺳﻠﺑﻲ اﻟﻣﺳﺗﺿد ).Rh (D
اﻻﺳﺗﻧﺗﺎﺟﺎت:

اﻟﺗﺑرع ﺑﺎﻟدم ﻣن ﻧوع  Oﻳﺳﺗﻌﻣﻝ ﺑﺷﻛﻝ واﺳﻊ ﻓﻲ اﻟﻣﻧطﻘﺔ و اﻟﺗﻲ ﺳﺎﻫﻣت ﻓﻲ اﻧﺗﺷﺎر أﻋﻠﻰ ﺑﻳن اﻟﻣﺗﺑرﻋﻳن ﺑﺎﻟدم ﻣﻘﺎرﻧﺔ
ﺑﺎﻟﻣرﺿﻰ اﻟﻣﺧﺗﺎرﻳن ﻋﺷواﺋﻳﺎ .وﻓﻳﻣﺎ ﻳﺗﻌﻠق ﺑﻣﺳﺗﺿدات  :Rhﻣﺳﺗﺿدات اﻟدم ) (e,c,C,Dاﻋﺗﺑرت ﻣﺳﺗﺿدات ﻣﺗﻛررة ﺑﻳﻧﻣﺎ
ﻛﺎن اﻟﻣﺳﺗﺿد  Eأﻗﻝ ﺷﻳوﻋﺎ.

اﺛﺑﺗت اﻟدراﺳﺔ ﺑﺄن ﺗوزﻳﻊ ﻓﺻﺎﺋﻝ اﻟدم  ABOو) Rh (Dﻟﻸﻛراد اﻟذﻳن ﻳﻌﻳﺷون ﻓﻲ دﻫوك /اﻟﻌراق ﻛﺎﻧت ﻣﻣﺎﺛﻠﺔ ﻟﻠﺷﻌب
اﻟﻛردي اﻟذﻳن ﻳﻌﻳﺷون ﻓﻲ ﺗرﻛﻳﺎ ٕواﻳران وﻛﺎﻧت ﻣﺧﺗﻠﻔﺔ إﻟﻰ ﺣد ﻣﺎ ﻣﻊ ﻣﻌظم اﻟﺑﻠدان اﻟﻣﺟﺎورة ﺑﻣﺎ ﻓﻲ ذﻟك ﻋرب اﻟﻌراق.
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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

L

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.
Email : altmimidj@yahoo.com; altmimidj7@gmail.com
,Correspondence to Dhia J. Al-Timimi
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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.

10

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 85120ml/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; 108.70110.14
ml/min/1.73m2),
P<0.001.
Adolescents blood lead levels were
inversely correlated with creatinineestimated 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

P

ug/dl

value

837(100)

3.55 0.98

Male

421(50.3)

3.811.00

Female

416(49.7)

3.300.90

13-15

417(49.8)

3.230.85

>15-19

420(50.2)

3.861.10

Low altitude

418(49.9)

4.430.51

High altitude

419(50.1)

2.680.41

Total

S.Cr
mg/dl

P
value

0.720.07

Estimated GFR

P

2

ml/min/1.73m

value

106.477.39

SEX
0.82

0.760.08

0.57

0.680.06

0.61

104.577.22
108.397.56

Age(yr)
0.71

0.660.06

0.09

0.770.08

0.07

108.318.65
104.616.12

Residence
<0.01

0.800.09

<0.01

0.640.05

<0.05

103.526.30
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*
<0.01

P

Estimated GFR
2

ml/min/1.73m

<3

341(40.70)

0.730.05

3-5

426(50.9)

0.740.06

104.907.37

>5

70(8.4)

0.840.08

101.664.30

109.426.78

value*
<0.001

* Onaway ANOVA for serum creatinine and estimated GFR grouped by Pb levels
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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
12

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

Duhok Medical Journal

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 crosssectional 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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اﻟﺧﻼﺻﺔ
ﻣﺳﺗوﻳﺎت اﻟرﺻﺎص ﻓﻲ اﻟدم ﻣﻊ وظﻳﻔﺔ اﻟﻛﻠﻳﺔ ﻟدى اﻟﻣراﻫﻘﻳن ﻓﻲ دﻫوك
ﺧﻠﻔﻳﺔ وأﻫداف اﻟﺑﺣث :ﻳوﺟد اﻫﺗﻣﺎم ﻛﺑﻳر ﻟﻠﻌﻼﻗﺔ اﻟﻣﻌﻛوﺳﺔ ﺑﻳن وظﻳﻔﺔ اﻟﻛﻠﻳﺔ واﻟﺗﻌرض اﻟﻰ ﻣﺳﺗوى ﻣﻧﺧﻔض ﻟﻠرﺻﺎص.
طرق اﻟﺑﺣث :أﺟرﻳت دراﺳﺔ ﻣﺳﺗﻌرﺿﺔ ﻣن ﺧﻼﻝ ﺗﻘدﻳر ﻣﺳﺗوﻳﺎت اﻟرﺻﺎص ﻓﻲ اﻟدم ،ﻛرﻳﺎﺗﻳﻧﻳن ﻣﺻﻝ اﻟدم واﻟﻛرﻳﺎﺗﻳﻧﻳن
اﻟﻣﻘدر ﺑﻣﻌدﻝ اﻟﺗرﺷﻳﺢ اﻟﻛﺑﻳﺑﻲ  GFRﻟدى  837ﻣراﻫﻘﺎً ﺗم اﺧﺗﻳﺎرﻫم ﻋﺷواﺋﻳﺎً ﻣن اﻟﻣدارس اﻟﻣﺗوﺳطﺔ واﻟﺛﺎﻧوﻳﺔ.
اﻟﻧﺗﺎﺋﺞ :ﻣﻌدﻝ ﻣﺳﺗوى اﻟرﺻﺎص ﻓﻲ دم اﻟﻣراﻫﻘﻳن اﻟﻌﺎم  3.55 ± 0.98 ɥg/dlﻓﻲ اﻟدم وﻛﺎن ﻣﻌدﻝ ﺗﻘدﻳر ﻣﺳﺗوى

اﻟﻛرﻳﺎﺗﻳﻧﻳن  0.72 ± 0.07 mg/dlﺑﻣﻌدﻝ اﻟﺗرﺷﻳﺢ اﻟﻛﺑﻳﺑﻲ  . 106.47 ± 7.39 ml/min/1.73 m2 GFRأﻛﺛر ﻣن

 5 ɥg/dlﻛﺎن ﻣﻌدﻝ  GFRﻫو  101.66 ± 4.32 ml/min / 1.73 m2ﻣﻘﺎرﻧﺔ ﻣﻊ اﻟﻣراﻫﻘﻳن اﻟذﻳن ﻛﺎن ﻋﻧدﻫم

ﻣﺳﺗوى اﻟرﺻﺎص أﻗﻝ 3 ɥg/dl

ووﺟدت  109.42 ± 6.78 ml/,in/ 1.73m2 GFRوﺣﻳث ﻋﻼﻗﺔ ﻋﻛﺳﻳﺔ ﺑﻳن

ﻣﺳﺗوى اﻟرﺻﺎص ﻓﻲ اﻟدم واﻟﻛرﻳﺎﺗﻳﻧﻳن اﻟﻣﻘدر ﺑﻣﻌدﻝ اﻟﺗرﺷﻳﺢ اﻟﻛﺑﻳﺑﻲ  r = - 0.38. P = 0.001وﻋﻼﻗﺔ اﻳﺟﺎﺑﻳﺔ ﻣﻊ
ﺗﻘدﻳر ﻛرﻳﺎﺗﻳﻧﻳن ﻣﺻﻝ اﻟدم ﺑﻠﻎ  r = 0.25 , P = 0.01ﻋﻧد ﻛﻝ اﻟﻣراﻫﻘﻳن.

اﻻﺳﺗﻧﺗﺎج :ﺗﺷﻳر اﻟﻧﺗﺎﺋﺞ اﻟﻰ وﺟود ﻋﻼﻗﺔ ﺑﻳن اﻟﻣﺳﺗوﻳﺎت اﻟﻌﺎﻟﻳﺔ ﻣن اﻟرﺻﺎص ﻓﻲ اﻟدم واﻟﺗﻲ ﻫﻲ ﺑﻣﺳﺗوى أﻗﻝ ﻣن اﻟﺣد
اﻟﻣﻘﺑوﻝ  10 ɥg/dlواﻟﻣﺛﺑت ﻣن ﻗﺑﻝ ﻣراﻛز اﻟﺳﻳطرة ﻋﻠﻰ اﻷﻣراض واﻟوﻗﺎﻳﺔ ﻣﻊ اﻧﺧﻔﺎض ﻣﺳﺗوى اﻟﻛرﻳﺎﺗﻳﻧﻳن اﻟﻣﻘدر ﺑﻣﺳﺗوى

اﻟﺗرﺷﻳﺢ اﻟﻛﺑﻳﺑﻲ واﻻﺧذ ﺑﻧظر اﻻﻋﺗﺑﺎر ﻛﺎﻓﺔ اﻟﻌواﻣﻝ اﻟﺑﻳﺋﻳﺔ اﻟﻣﻘﺗرﻧﺔ ﺑﻬذا اﻟﻌبء.
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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.

B

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

* Assistant Prof, Head of Department of Surgery, Howlwer Medical College,
** Manager of Shaqlawa General Hospital/ Erbil DOH
Correspondence: Dr. Las Hawezy, e-mail: bawagy56@gmail.com
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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.
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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)

Upper
injury (44)

Lower
injury (5)

Total injury

Initial presentation

2

2 months after

Follow-up after
treatment

(1)

Upper injury
(46)

Lower injury
(3)

Total
injury (1)

1

0

2

1

0

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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اﻟﺧﻼﺻﺔ
اﻟﻌﻼج اﻟﺗﺣﻔظﻲ ﻓﻲ إﺻﺎﺑﺎت اﻟﺿﻔﻳرة اﻟﻌﺿدﻳﺔ اﻟوﻻدي :اﻟﻌﻼج اﻟﺷﻣوﻟﻲ
ﺑﺎﻟﻣراﺣﻝ ﻣﻘﺎﺑﻝ اﻟﻌﻼج اﻟطﺑﻳﻌﻲ وﺣدﻩ
ﺧﻠﻔﻳﺔ وأﻫداف اﻟﺑﺣث:
اﻟﺟر اﻟﻘوي ﻋﻠﻰ اﻟﺿﻔﻳرة اﻟﻌﺿدﻳﺔ أﺛﻧﺎء اﻟوﻻدة اﻟﺻﻌﺑﺔ ﻳﺗﺳﺑب ﺑﺈﺻﺎﺑﺔ اﻟﺿﻔﻳرة اﻟﻌﺿدﻳﺔ ﻋﻧد اﻷطﻔﺎﻝ ﺣدﻳﺛﻲ اﻟوﻻدة ،وﻓﻘﺎً
ﻟﻸﺑﺣﺎث ﻳﻣﻛن ﻟﻠﻌﻼج اﻟﺗﺣﻔظﻲ إﻟﻰ ﺗﺣﺳن ﻣﻠﺣوظ ﻓﻲ ﻏﺎﻟﺑﻳﺔ اﻟﺣﺎﻻت .اﻟﻬدف ﻣن ﻫذﻩ اﻟدراﺳﺔ ﻫو ﺗﺣدﻳد اﻟﻣراﺣﻝ اﻟدﻗﻳﻘﺔ

ﻟﻠﻌﻼج ﻏﻳر اﻟﺟراﺣﻲ ﺣدﻳث اﻟوﻻدة أﺛر ﺑﺈﺻﺎﺑﺎت اﻟﺿﻔﻳرة اﻟﻌﺿدﻳﺔ.
طرق اﻟﺑﺣث:

اﻟدراﺳﺔ ﺗﺷﻣﻝ  ١٠٠طﻔﻼً ﺣدﻳﺛﻲ اﻟوﻻدة أﺛر اﻹﺻﺎﺑﺎت اﻟﺿﻔﻳرة اﻟﻌﺿدﻳﺔ ،ﺗم ﺗﺻﻧﻳﻔﻬﺎ ﺑﺷﻛﻝ ﻋﺷواﺋﻲ إﻟﻰ ﻣﺟﻣوﻋﺗﻳن،
اﻟﻣﺟﻣوﻋﺔ اﻷوﻟﻰ ) ٥٠ﺣﺎﻟﺔ( ﻛﺎﻧوا ﻗد ﻋوﻟﺟوا ﺑطرﻳﻘﺔ اﻟﻌﻼج اﻟطﺑﻳﻌﻲ اﻟﻛﻼﺳﻳﻛﻲ ،اﻟﻣﺟﻣوﻋﺔ اﻟﺛﺎﻧﻳﺔ ) ٥٠ﺣﺎﻟﺔ( ﻛﺎﻧوا ﻗد

ﻋوﻟﺟوا ﻋن طرﻳق اﻟﻌﻼج اﻟﻣﺗﻛﺎﻣﻝ ﻣن ﺧﻼﻝ اﺳﺗﻌﻣﺎﻝ اﻟﺗﺟﺑﻳر ،اﻟﺗﺣﻔﻳز اﻟﻛﻬرﺑﺎﺋﻲ واﻟﻌﻼج اﻟطﺑﻳﻌﻲ .اﺳﺗﻣر اﻟﻌﻼج ﺣﺗﻰ

ﺳن اﻟـ) (١٨ﺷﻬ اًر ﻓﻲ ﻛﻠﻰ اﻟﻣﺟﻣوﻋﺗﻳن .ﺛم ﺗﻘﻳﻳم اﻟﻌﻼج ﺑواﺳطﺔ ﺟدوﻝ اﻟﺗﻘﻳﻳم اﻟﺧﺎص.
اﻟﻧﺗﺎﺋﺞ:

ﻛﺎن ﻣﺗوﺳط اﻟﻌﻣر ﻟﻸطﻔﺎﻝ ﻓﻲ وﻗت اﻟﻔﺣص اﻷوﻝ ) (٢أﺳﺎﺑﻳﻊ  %٩٠ﻣن اﻟﺣﺎﻻت ﻛﺎﻧت ﻣن ﻧوع إﺻﺎﺑﺎت اﻟﺿﻔﻳرة

اﻟﻌﺿدﻳﺔ اﻟﻌﻠﻳﺎ ) ٤٤ﺣﺎﻟﺔ( ﻣن اﻟﻣﺟﻣوﻋﺔ اﻷوﻟﻰ و) ٤٦ﺣﺎﻟﺔ( ﻣن اﻟﻣﺟﻣوﻋﺔ اﻟﺛﺎﻧﻳﺔ .ﻛﺎن ﻫﻧﺎك ﺗﺣﺳن ﻣﻠﺣوظ ﻓﻲ ﻣدى

اﻟﺣرﻛﺔ ﻓﻲ اﻟﻣﺟﻣوﻋﺔ اﻟﺛﺎﻧﻳﺔ .وﻋﻼوةً ﻋﻠﻰ ذﻟك ،اﻷطﻔﺎﻝ اﻟذﻳن ﺗﻠﻘوا اﻟﻌﻼج ﻗﺑﻝ ﻋﻣر ) ٦أﺳﺎﺑﻳﻊ( أظﻬرت اﺳﺗﺟﺎﺑﺔ أﻓﺿﻝ
ﻟﻠﻌﻼج ﻣن اﻟذﻳن ﺗﻠﻘوا اﻟﻌﻼج ﺑﻌد ﻋﻣر اﻟـ) ٦أﺳﺎﺑﻳﻊ(.
اﻻﺳﺗﻧﺗﺎﺟﺎت:

ﺗﺄﺛﻳر اﻟﻌﻼج اﻟطﺑﻳﻌﻲ ﻳﻛون أﻛﺛر إذا ﻛﺎن ﺟﻧﺑﺎً إﻟﻰ ﺟﻧب ﻣﻊ اﻟﺗﺣﻔﻳز اﻟﻛﻬرﺑﺎﺋﻲ واﻟﺗﺟﺑﻳر ،ﺗدﺧﻝ ﺑﺎﻟﻌﻼج اﻟﺗﺣﻔظﻲ ،ﻳﺟب

أن ﺗﺑدأ أﻗرب وﻗت ﻣﻣﻛن ﺑﻌد اﻟوﻻدة ﻷن ﻓرﺻﺔ ﻓﺷﻝ اﻟﻌﻼج 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

T

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
24

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 antiinflammatory 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 pretested 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
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Figure 2. Scalenus anticus muscles excied partially

Figure 3. Subclavian retracted bilateral medially

Figure 4. Brachial lexus retracted lateraly
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60
48 (32.7%)

50
41 (27.9%)

40

28 (19%)

30
20

16 (10.9)
11 (7.5 %)

10

3 (2%)

0
10‐20 years 20‐30 years 30‐40 years 40‐50 years 50‐60 years 60‐70 years

Figure 8. Age distribution

Figure 5. Exploration and isolation of cervical rib

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.
100

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 %

50

95 patients
(64.6%)

16 patients
(10.9%)

0
<=12 months

13‐24 months

36 patients
(24.5%)
>= 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)

Figure 7. Gender distribution

Positive Clinical Signs

Number

Distal Arterial Pulse

145(98.6%)

Symmetrical Blood Pressure
139(94.6%)
in Both Upper limbs.

26

Duhok Medical Journal

Volume 8, Issue 1, 2014

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.

Scalenectomy with
cervical rib
resection

Scalenectomy with
fibrous band
resection

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
Cervical Rib

Positive
EMG &
NCS

Negative
EMG &
NCS

53

8

(36.1 %)

(5.4 %)

Negative
Cervical Rib

65

21

(44.2 %)

(14.3 %)

Grand Total

118

29

Total

61

86
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
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 34:1.13,14 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
28

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
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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 shortterm follow up (within a month) and 5988% 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
29
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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 AlOmran;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 AlOmran20 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
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اﻟﺧﻼﺻﺔ
ﻣﺗﻼزﻣﺔ اﻟﻣﺧرج اﻟﺻدري :ﺧﺑرة ﺧﻣس ﺳﻧوات
ﺧﻠﻔﻳﺔ وأﻫداف اﻟﺑﺣث :ﻣﺗﻼزﻣﺔ اﻟﻣﺧرج اﻟﺻدري ﻳﺻﻳب ﺑﺷﻛﻝ رﺋﻳﺳﻲ اﻟﺿﻔﻳرة اﻟﻌﺻﺑﻳﺔ,ﻳﻌﺎﻧﻲ اﻟﻣرﻳض ﻏﺎﻟﺑﺎ ﻣن اﻻم,

ﺗﺧدر ووﻫن اﻟطرف اﻟﻌﻠوي وﺑﺷﻛﻝ اﻗﻝ أﻋراض ﻗﺻور اﻻوﻋﻳﺔ اﻟدﻣوﻳﺔ ) اﻟﺷرﻳﺎﻧﻲ او اﻟورﻳدي( ،أﻟﻐﺎﻳﺔ ﻣن اﻟدراﺳﺔ ﻫو

ﻟﺗﻘﻳﻳم اﻟﻣرﺿﻰ ﻣن اﻟﻧﺎﺣﻳﺔ اﻟﺳرﻳرﻳﺔ وارﺗﺑﺎط اﻻﻋراض اﻟﺳرﻳرﻳﺔ ،اﻟﺷﻌﺎﻋﻳﺔ ،اﻟﻔﺳﻠﺟﺔ اﻟﻛﻬرﺑﺎﺋﻳﺔ ﻣﻊ اﻟﻣﺷﺎﻫدات ﺧﻼﻝ
اﻟﺟراﺣﺔ وﺗﻘﻳﻳم ﻧﺗﺎﺋﺞ اﻟﺗداﺧﻝ اﻟﺟراﺣﻲ.

طرق اﻟﺑﺣث :ﺗم ﺟﻣﻊ ﻣﻌطﻳﺎت اﻟﻣرﺿﻰ اﻟﻣﺻﺎﺑﻳن ﺑﻣﺗﻼزﻣﺔ ﻣﺧرج اﻟﺻدر ﻣﺗﺿﻣﻧﺔ اﻟﻌﻣر ،اﻟﺟﻧس ،اﻻﻋراض ،اﻟﻔﺣص

اﻟﺳرﻳري ،اﻟﻔﺣص اﻟﺗﺣﻔﻳزي ،اﻟﻣﺷﺎﻫدات اﻟﺷﻌﺎﻋﻳﺔ واﻟﻔﺳﻠﺟﺔ اﻟﻛﻬرﺑﺎﺋﻳﺔ ،اﻟﻣﺷﺎﻫدات واﻻﺟراات اﻟﺟراﺣﻳﺔ واﻟﻣﺗﺎﺑﻌﺔ اﻟﻌﻘﺎﺑﻳﻝ
اﻟﺟراﺣﻳﺔ ﻣن اﻟﻔﺣص اﻟﺳرﻳري ،اﻟﺷﻌﺎﻋﻲ ،اﻟﻔﺳﻠﺟﻲ اﻟﻛﻬرﺑﺎﺋﻲ ،ﺟﻣﻌت اﻟﺑﻳﺎﻧﺎت ﻣن ﻣﺳﺗﺷﻔﻰ آزادي اﻟﺗﻌﻠﻳﻣﻲ وﻣﺳﺗﺷﻔﻰ

دﻫوك اﻻﻫﻠﻲ ) ﻣدﻳﻧﺔ دﻫوك( ﻣن ﺗﺎرﻳﺦ ﻛﺎﻧون اﻟﺛﺎﻧﻲ  ٢٠٠٩وﻟﻐﺎﻳﺔ ﻛﺎﻧون اﻟﺛﺎﻧﻲ .٢٠١٤

اﻟﻧﺗﺎﺋﺞ :ﻣن ﺿﻣن ﻣﺎﺋﺔ وﺳﺑﻌﺔ وارﺑﻌﻳن ﻣرﻳﺿﺎ ,ﻧﺳﺑﺔ اﻻﻧﺎث ﻫﻲ اﻻﻛﺑر ) (%٩٠وﻛﺎن اﻻﻟم ﻫو اﻟﻌﺎرض اﻟرﺋﻳﺳﻲ ﻟﺟﻣﻳﻊ

اﻟﻣرﺿﻰ ﺑﻧﺳﺑﺔ  ،%١٠٠وﺟد اﻟﺿﻠﻊ اﻟرﻗﺑﻲ ﻓﻲ  ٦١ﻣرﻳض ) ،(%٤١.٥ﻓﺣص اﻻﺟﻬﺎد ﻟﺛﻼث دﻗﺎﺋق ﻛﺎن إﻳﺟﺎﺑﻳﺎً ﻓﻲ

 %٩٣.٢ﻣن اﻟﻣرﺿﻰ .ﻧﺗﺎﺋﺞ ﻓﺣص اﻟﻔﺳﻠﺟﺔ اﻟﻛﻬرﺑﺎﺋﻳﺔ ﻛﺎن إﻳﺟﺎﺑﻳﺎً ﻋﻧد  ،%٨٠.٣اﻟﻌﻼج اﻟﺗﺣﻔﺿﻲ ﻛﺎن ﻓﻌﺎﻟﻳﺎً ﻓﻲ

 %٧٩ﻣن اﻟﻣرﺿﻰ :ﺑﻳﻧﻣﺎ أﺟرﻳت ﻋﻣﻠﻳﺔ ﺟراﺣﻳﺔ ﻟـ  ٣١ﻣرﻳض ) ،(%٢١ﻧﺗﺎﺋﺞ اﻟﻌﻣﻠﻳﺔ ﻛﺎﻧت ﺟﻳدة ﺣﻳث ﺗﺣﺳﻧت اﻻﻋراض
ﻓﻲ  %٩٣.٥ﻣن اﻟﻣرﺿﻰ ،ﻟم ﺗﺳﺟﻝ ﺗﻌﻘﻳدات ﻛﺑﻳرة أو داﺋﻣﺔ ﻛﻣﺎ ﻟم ﺗﺳﺟﻝ أي ﺣﺎﻟﺔ وﻓﺎة.

اﻻﺳﺗﻧﺗﺎﺟﺎت :اﻟﺗﺷﺧﻳص ﻳﺑﻧﻰ ﻋﻠﻰ اﻻﻋراض واﻟﻣﺷﺎﻫدات اﻟﺳرﻳرﻳﺔ ﺑﺎﻻﺿﺎﻓﺔ اﻟﻰ اﻟﻔﺣوﺻﺎت .ﻻﺗزاﻝ اﻟﺟراﺣﺔ ﻣﺳﺗطﺑﺔ ﻓﻲ
اﻟﻌدﻳد ﻣن اﻟﺣﺎﻻت ،ﻣﻊ ﻧﺗﺎﺋﺞ ﺟراﺣﻳﺔ ﺟﻳدة وﺑدون ﻋواﺋق ﻣﺳﺗدﻳﻣﺔ.
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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. Bsymptoms 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

M

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

* Department of Medicine, School of Medicine, Faculty of Medical Sciences, University of Duhok
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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 20072013.
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
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malignancies and/or immunodeficiency,
history of exposure to chemicals or
pesticides, history of celiac disease,
presenting symptoms and presence of “Bsymptoms” 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 Xray, 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
Stage 1

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

Stage 11

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
111

Involvement of lymph node region
or structures on both
sides of the diaphragm.

Stage 1V

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

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:
NHL = CHOP±R
C

HL =ABVD

Cyclophosphamide

A

Doxorubicin
Hydroxide

H

Doxorubicin
Hydroxide

B

Bleomycin

O

Oncovin
(Vincristine)

V

Vinblastine

Prednisolone

D

Dacarbazine

P
R

Rituximab

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.

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
Clinical Presentation

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.
36

NHL
(N=61 )

HD
(N=47)

No.

% No.

%

Cervical lymphadenopathy

23

38

33

70

Axillary lymphadenopathy

11

18

5

11

Inguinal lymphadenopathy

5

8

2

4

Tonsil

1

2

0

0

Abdominal pain and
distention

7

11

2

4

Abdominal mass

5

8

2

4

Intestinal obstruction

3

5

0

0

Superior vena cava
obstruction

2

3

0

0

Dyspnea

4

7

3

6

B-symptoms

12

20

15

32

Fever

10

16

8

17

Weight loss

7

11

5

11

Sweating

4

6

2

4

Bone marrow involvement

21
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Table 2. Diagnostic procedures used in the studied
patients
Diagnostic Procedures

NHL
(N=61)

HL
(N=47)

No.

%

No.

%

Lymph node biopsy

30

49

43

91

Fine needle aspiration

3

5

0

0

Laparotomy

20

33

0

0

1

1.6

2

4

Endoscopy

3

5

0

0

Bronchoscopy

1

1.6

0

0

Tonsillectomy

1

1.6

0

0

Pleural biopsy

1

1.6

0

0

Thoracotomy

1

1.6

1

2

Lung biopsy

0

0

1

2

Laparotomy
splenectomy

with

Table 3. Staging of 61 patients with NHL
Stage

IA

IB

IIA

IIB

IIIA

IIIB

IVA

IVB

No.

3

٠

12

2

12

3

25

4

Total

3

14

15

29

%

5

23

25

48

Table 4. Staging of 47 patients with HL
Stage

IA

IB

IIA

IIB

IIIA

IIIB

IVA

IVB

No.

0

0

24

7

7

7

0

2

Total

0

31

14

2

%

0

66

30

4

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,
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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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اﻟﺧﻼﺻﺔ
دراﺳﺔ ﺳرﻳرﻳﺔ ﻟﻠﻣﻔوﻣﺎ اﻟﺧﺑﻳﺛﺔ ﻓﻲ دﻫوك :دراﺳﺔ ﺣﺎﻻت ﻣﺗﺗﺎﻟﻳﺔ ﻟﻠﻔﺗرة ﻣن ٢٠١٣-٢٠٠٧

ﺧﻠﻔﻳﺔ وأﻫداف اﻟدراﺳﺔ :أﺟرﻳت دراﺳﺎت ﺳﺎﺑﻘﺔ ﺣوﻝ ﺗﻘﺳﻳم أﻧواع اﻟﻠﻣﻔوﻣﺎ اﻟﺧﺑﻳﺛﺔ ﻓﻲ دﻫوك وﻟﻛن ﻻ ﺗوﺟد دراﺳﺎت ﺣوﻝ

اﻷﻋراض اﻟﺳرﻳرﻳﺔ وﻧﺗﺎﺋﺞ اﻟﻌﻼج .ﺗﻬدف اﻟدراﺳﺔ إﻟﻰ ﺗﺣدﻳد اﻷﻋراض اﻟﺳرﻳرﻳﺔ وطرق اﻟﺗﺷﺧﻳص واﻟﻌﻼج وﻧﺗﺎﺋﺟﻪ ﻟﻠﻣﻔوﻣﺎ
اﻟﺧﺑﻳﺛﺔ ﻓﻲ دﻫوك.

طرق اﻟﺑﺣث@ :ﻫذﻩ اﻟدراﺳﺔ اﺟرﻳت ﻋﻠﻰ ﺳﻠﺳﻠﺔ ﻣن اﻟﺣﺎﻻت اﻟﻣرﺿﻳﺔ اﻟﻣﺻﺎﺑﺔ ﺑﺳرطﺎن اﻟﻐدد اﻟﻠﻣﻔﺎوﻳﺔ وﻋددﻫم  ١٠٨ﺣﺎﻟﺔ

ﻣن اﻟﺑداﻳﺔ ﻗﺑﻝ اﻟﻌﻼج ،ﺗم ﻣﺗﺎﺑﻌﺗﻬم ﺧﻼﻝ ﻓﺗرة .٢٠١٣-٢٠٠٧

اﻟﻧﺗﺎﺋﺞ :أظﻬرت دراﺳﺔ ) (١٠٨ﺣﺎﻟﺔ ﻣن اﻟﻠﻣﻔوﻣﺎ اﻟﺧﺑﻳﺛﺔ وﺟود  ٦١ﺣﺎﻟﻪ ﻛﺎﻧوا ﻣﺻﺎﺑﻳن ﺑـ)ﻧﻧﻬوﺟﻛن ﻟﻣﻔوﻣﺎ( ) (NHLو٤٧
ﺣﺎﻟﺔ ﻣﺻﺎﺑﻳن ﺑﻬوﺣﻛن ﻟﻣﻔوﻣﺎ ) . (HLﻣﻌدﻝ اﻟﻌﻣر ﻟﻧﻧﻬوﺟﻛن ﻟﻣﻔوﻣﺎ ﻫو  ٣٥ﺳﻧﺔ وﻟﻛن ﻟﻣرﺿﻰ ﻫوﺟﻛن ﻟﻣﻔوﻣﺎ ﻫو ٣٠

ﺳﻧﺔ .اﻟﻧوع اﻻﻛﺛر ﺷﺎﺋﻊ اﻟﻧﺳﻳﺟﻲ ﻟﻧﻧﻬوﺟﻛن ﻟﻣﻔوﻣﺎ ﻫو اﻟدرﺟﺔ اﻟوﺳطﻳﺔ واﻷﻛﺛر ﺷﺎﺋﻊ ﻫو اﻟﺧﻼﻳﺎ اﻟﻛﺑﻳرة اﻟﻣﻧﺗﺷرة وﻟﻛن
ﻟﻬوﺟﻛن ﻟﻣﻔوﻣﺎ ﻫو اﻟﺧﻼىﺎ اﻟﻣﺧﺗﻠطﺔ  .اﻻﻋراض اﻟرﺋﻳﺳﻳﺔ ﻫو ﺗﺿﺧم اﻟﻌﻘد اﻟﻠﻣﻔﺎوﻳﺔ اﻟﻌﻧﻘﻳﺔ ﺑﻧﺳﺑﺔ  %٣٨ﻟﻧﻧﻬوﺟﻛن
و%٧٠ﻟﻬوﺟﻛن ﻟﻣﻔوﻣﺎ .اﻻﻋراض ) (B-SYMPTOMﻣوﺟودة ﺑﻧﺳﺑﺔ  %٢٠ﻟﻣرﺿﻰ ﻧﻧﻬوﺣﻛن و %٣٢ﻟﻣرﺿﻰ ﻫوﺟﻛن

ﻟﻣﻔوﻣﺎ .ﻣراﺣﻝ ﻣرﺿﻰ ﻧﻧﻬوﺟﻛن ﻟﻣﻔوﻣﺎ ﻋﻠﻰ اﻻﻛﺛرﻛﺎﻧوا ﻓﻲ اﻟﻣرﺣﻠﺔ اﻟﺛﺎﻟﺛﺔ واﻟراﺑﻌﺔ وﻟﻛن ﻣرﺿﻰ ﻫوﺟﻛن ﻟﻣﻔوﻣﺎ ﻋﻠﻰ

اﻻﻛﺛر ﻓﻲ اﻟﻣرﺣﻠﺔ اﻟﺛﺎﻧﻳﺔ .اﻧﺗﺷﺎر اﻟﻣرض ﻓﻲ اﻟﻧﺧﺎع اﻟﻌظﻣﻲ ﻟﻣرﺿﻰ ﻧﻧﻬوﺟﻛن ﻟﻣﻔوﻣﺎ  % ٣٢وﻟﻛن ﻟﻣرﺿﻰ ﻫوﺟﻛن
ﻛﺎن ﺑﻧﺳﺑﺔ  .%٣اﻟﻌﻼج اﻟرﺋﻳﺳﻲ ﻟﻣرض ﻧﻧﻬوﺟﻛن ﻟﻣﻔوﻣﺎ ﺑدأت ) ،(R-CHOPﻛﻝ  ٢١ﻳوﻣﺎ ﺟرﻋﺔ وﻋدداﻟﺟرﻋﺎت اﻟﻛﻠﻳﺔ
 ٨ﺟرﻋﺔ .وﻟﻛن ﻟﻣرﺿﻰ ﻫوﺟﻛن ﻟﻣﻔوﻣﺎ اﻟﻌﻼج اﻻﺳﺎﺳﻲ ﺑدأت ) (ABVDوأﻋطﻳت  ٦دورات وﻛﻝ دورة ﺟرﻋﺗﺎن ،ﺟرﻋﺔ ﻓﻲ

اﻟﻳوم اﻻوﻝ وﺟرﻋﺔ ﻓﻲ اﻟﻳوم اﻟراﺑﻊ ﻋﺷر .ﻛﺎﻧت اﻟﻧﺗﻳﺟﺔ  ٨ﻣرﺿﻰ ﻧﻧﻬوﺟﻛن ،اﻟﻣرض ﻋﺎد واﻋطﻳت ﻋﻼج ﺛﺎﻧﻲ وﻟﻛن ٤
ﻣرﺿﻰ ﺗوﻓﻰ ﻧﺗﻳﺟﺔ اﻻﻟﺗﻬﺎﺑﺎت اﻟﻣﻌدﻳﺔ .أﻣﺎ ﻣرﺿﻰ ﻫوﺟﻛن  ,ﻋﺎد اﻟﻣرض ﻓﻲ ﺣﺎﻟﺗﻳن ،واﺣد اﻟﻣرﺿﻰ ﻣﻧﻬم ﺗوﻓﻲ ﻧﺗﻳﺟﺔ

اﻻﻟﺗﻬﺎﺑﺎت.

اﻻﺳﺗﻧﺗﺎﺟﺎت :إن ﻣرﺿﻰ اﻟ ـ)ﻧﻧﻬوﺟﻛن ﻟﻳﻣﻔوﻣﺎ( ﻛﺎﻧوا ﻳﻌﺎﻧون ﻣن ﺷدة اﻟﻣرض وﻣن إﺻﺎﺑﺔ ﻋدة أﻋﺿﺎء وﻛﺎﻧت ﻟدرﺟﺔ

اﻟﺛﺎﻟﺛﺔ واﻟراﺑﻌﺔ أﻛﺛر اﻟدرﺟﺎت ﺷﻳوﻋﺎً ﻟدى اﻟﺗﺷﺧﻳص .إن اﻟﻧﺳﺑﺔ اﻟﻌﺎﻟﻳﺔ ﻹﺻﺎﺑﺔ ﻧﺧﺎع اﻟﻌظم ٕواﺻﺎﺑﺎت ﺧﺎرج اﻟﻐدد
واﻷﻋراض اﻟﺳرﻳرﻳﺔ اﻟﺷدﻳدة ﻓﻲ ﻣرﺿﻰ اﻟـ)ﻧﻧﻬوﺟﻛن( ﻣﻘﺎرﻧﺔ ﺑﻣرﺿﻰ اﻟﻬوﺟﻛن ﻛﺎﻧت اﻟﺳﺑب ﻓﻲ اﻟﻧﺗﺎﺋﺞ ﻏﻳر اﻟواﻋدة وﻛﻣﺎ
ظﻬر ﻓﻲ دراﺳﺎت ﻣﺷﺎﺑﻬﺔ أﺧرى.
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INTRAPERITONEAL INSTILLATION OF NORMAL SALINE TO DECREASE
SHOULDER PAIN FOLLOWING LAPAROSCOPIC CHOLECYSTECTOMY
FARHAD K. SULAYVANI, MBChB, CABS, FRCS*
SARDAR H. ARIF, MBChB, CABS, FIBMS**
ZAINAB M. SALIH, FIBMS***
Submitted 1 April 2014; accepted 31 Dec. 2014
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.

L

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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Duhok University.
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University.
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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 antiinflammatory 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
10
,
sub
nitrogen
oxide
(N2O)
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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
43
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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):
44

All data were shown, mean and standard
deviation, were analyzed using paired ttest and a P-value less than 0.05 was
selected as the limit for significance.
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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.

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
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

5(16.6%)

6(20%)

4(13.3%)

6(20%)

2 (6%)

2(6%)

1(3.3%)

4(13.3%)

Previous abdominal scar
Bleeding (intraoperatively)

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).

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

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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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.

2

6

12

24

48

Parameter Group
A

B

C

D

Nausea
positive

26

19

14

13

(86.6%)

(63%)

(46.6%)

(43.3%)

20

11

5

4

Vomiting
positive

72

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

(66.6%) (36.6%) (16.6%)

(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%)

0-5

0-4

0-3

0-3

Shoulder pain score range
(Visual analogue score )

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)
46

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
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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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اﻟﺧﻼﺻﺔ
ﺗﺄﺛﻳر ﺗﻧﻘﻳﻊ اﻟﻣﺣﻠوﻝ اﻟﻣﻠﺣﻲ )ﻧورﻣﺎﻝ ﺳﻼﻳن( داﺧﻝ اﻟﻐﺷﺎء اﻟﺑرﻳﺗوﻧﻲ ﻟﻠﺑطن ﻓﻲ ﺗﻘﻠﻳﻝ اﻟم اﻟﻛﺗف
ﺑﻌد ﻋﻣﻠﻳﺔ رﻓﻊ ﻛﻳس اﻟﻣرارة ﺑﺎﻟﻧﺎظور
ﻋﻠﻰ اﻟرﻏم ﻣن ان ﻋﻣﻠﻳﺔ رﻓﻊ ﻛﻳس اﻟﻣ اررة ﺑﺎﻟﻧﺎظور ﻳﻘﻠﻝ ﺑدرﺟﺔ ﻛﺑﻳرة ﻣن اﻻﻟم ﺑﻌد اﺟراء اﻟﻌﻣﻠﻳﺔ ﻣﻊ اﻋطﺎء اﻟﻘﻧﺎﻋﺔ ﻟﻛﻝ
ﻣن اﻟﺟراح واﻟﻣرﻳض اﻻ اﻧﻪ ﻳﺑﻘﻰ ﻫﻧﺎك ﺑﻌض اﻻﻟم ﻓﻲ ﻣﻧطﻘﺔ اﻟﻛﺗف واﻟﺑطن .ﻓﻲ ﻫذﻩ اﻟدراﺳﺔ ﻧﺣﺎوﻝ ان ﻧﻌﻠم ﻣدى ﺗﺎﺛﻳر
ﺗﻧﻘﻳﻊ اﻟﻣﺣﻠوﻝ اﻟﻣﻠﺣﻲ )ﻧورﻣﺎﻝ ﺳﻼﻳن( داﺧﻝ اﻟﻐﺷﺎء اﻟﺑرﻳﺗوﻧﻲ ﻟﻠﺑطن ﻓﻲ ﺗﻘﻠﻳﻝ اﻟم اﻟﻛﺗف.
طرﻳﻘﺔ اﻟﺑﺣث:

اﺟرﻳت ﻫذﻩ اﻟدراﺳﺔ ﻓﻲ ﻣدﻳﻧﺔ دﻫوك ﻟﻣدة ﺳﻧﺔ واﺣدة ﻟﻠﻔﺗرة ﻣن ﺑﻳن ﻛﺎﻧون اﻟﺛﺎﻧﻲ  ٢٠١٠ﺣﺗﻰ ﻛﺎﻧون اﻟﺛﺎﻧﻲ .٢٠١١
ﺗم اﺧﺗﻳﺎر  ١٢٠ﻣرﻳﺿﺎ ﻳﻌﺎﻧون ﻣن ﺣﺻﺎة اﻟﻣ اررة ﻣﻣن ﺳﺗﺟرى ﻟﻬم ﻋﻣﻠﻳﺔ رﻓﻊ اﻟﻣ اررة ﺑﺎﻟﻧﺎظور .ﺣﻳث ﺗم ﺗﻘﺳﻳﻣﻬم ﺑطرﻳﻘﺔ

ﻋﺷواﺋﻳﺔ إﻟﻰ أرﺑﻊ ﻣﺟﺎﻣﻳﻊ:

ﻣﺟﻣوﻋﺔ  Aﺗﺿم اﻟﻣرﺿﻰ اﻟذﻳن ﺗم إﺟراء اﻟﻌﻣﻠﻳﺔ ﻟﻬم ﺑطرﻳﻘﺔ ﻛﻼﺳﻳﻛﻳﺔ.

ﻣﺟﻣوﻋﺔ  Bﺗﺿم اﻟﻣرﺿﻰ اﻟذﻳن ﺗم اﺟراء اﻟﻌﻣﻠﻳﺔ ﻟﻬم ﺑطرﻳﻘﺔ ﻛﻼﺳﻳﻛﻳﺔ ﻣﻊ وﺿﻊ اﻧﺑوب ﺗﺻرﻳف ﺗﺣت اﻟﻛﺑد ﻟﻣدة ٢٤

ﺳﺎﻋﺔ ﺛم رﻓﻌﻪ.

ﻣﺟﻣوﻋﺔ  Cﺗﺿم اﻟﻣرﺿﻰ اﻟذﻳن أﺟرﻳت ﻟﻬم اﻟﻌﻣﻠﻳﺔ ﺑﻧﻔس اﻟطرﻳﻘﺔ اﻟﺳﺎﺑﻘﺔ وﻓﻲ ﻧﻬﺎﻳﺔ اﻟﻌﻣﻠﻳﺔ ﺗم ﺗﻧﻘﻳﻊ اﻟﻐﺷﺎء اﻟﺑرﻳﺗوﻧﻲ

ﻟﻠﺣﺟﺎب اﻟﺣﺎﺟز وﺗﺣت اﻟﻛﺑد ﺑﺎﻟﻣﺣﻠوﻝ اﻟﻣﻠﺣﻰ )ﻧورﻣﺎﻝ ﺳﻼﻳن( ﺑﻣﻘدار  ١٥٠٠ﻣﻠﻠﺗر ﺛم ﺳﺣﺑﻪ ﻓﻲ ﻧﻬﺎﻳﺔ اﻟﻌﻣﻠﻳﺔ.
ﻣﺟﻣوﻋﺔ  Dﺗﺿم اﻟﻣرﺿﻰ اﻟذﻳن ﺗم اﺟراء اﻟﻌﻣﻠﻳﺔ ﻟﻬم ﺑﻧﻔس طرﻳﻘﺔ ﻣﺟﻣﻣوﻋﺔ  Cﻣﻊ وﺿﻊ اﻧﺑوب ﺗﺻرﻳف ﺗﺣت اﻟﻛﺑد ﺑﻌد

اﻟﻌﻣﻠﻳﺔ ﻟﻣدة  ٢٤ﺳﺎﻋﺔ.

ﺗم ﺗﻘﻳﻳم اﻟم اﻟﻛﺗف ﺣﺳب اﻟﺟدوﻝ اﻟﺑﺻري ﻟﻘﻳﺎس اﻻﻟم ﺧﻼﻝ اﻟﺳﺎﻋﺎت  ٧٢ ،٤٨ ،٢٤ ،١٢ ،٦ ،٢ﺑﻌد اﻟﻌﻣﻠﻳﺔ ﻣﻊ ﺗﺳﺟﻳﻝ

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

ﺣﺳب اﻟﺟدوﻝ اﻟﺑﺻري ﻟﻘﻳﺎس اﻟم اﻟﻛﺗف ﻫﻧﺎك ﺗﻘﻠﻳﻝ ﻛﺑﻳر ﻟﻧﺳﺑﺔ اﻻﻟم ﻟﻠﻣﺟﺎﻣﻳﻊ  Dو  Cﺑﺎﻟﻣﻘﺎرﻧﺔ ﻣﻊ اﻟﻣﺟﺎﻣﻳﻊ  Aو B

ﺧﻼﻝ اﻟﻔﺗرات  ٧٢ ،٤٨ ،٢٤ ،١٢ ،٦ ،٢ﺳﺎﻋﺔ ﺑﻌد اﻟﻌﻣﻠﻳﺔ.وﻛذﻟك ﻛﻣﻳﺔ اﻻدوﻳﺔ اﻟﻣﺳﻛﻧﺔ اﻟﻣﻌطﺎة ﻟﻠﻣرﺿﻰ ﻓﻲ اﻟﻣﺟﺎﻣﻳﻊ
 Cو Dاﻗﻝ ﺑﻧﺳﺑﺔ ﻛﺑﻳرة ﺑﺎﻟﻣﻘﺎرﻧﺔ ﻣﻊ اﻟﻣﺟﺎﻣﻳﻊ  Aو .B

اﻻﺳﺗﻧﺗﺎﺟﺎت:

ﺗﻧﻘﻳﻊ اﻟﻐﺷﺎء اﻟﺑرﻳﺗوﻧﻲ ﻟﻠﺑطن ﺑﺎﻟﻣﺣﻠوﻝ اﻟﻣﻠﺣﻲ )ﻧورﻣﺎﻝ ﺳﻼﻳن( ﻳﻘﻠﻝ ﺑدرﺟﺔ ﻛﺑﻳرة ﻣن اﻟم اﻟﻛﺗف ﺧﻼﻝ اﻟﻔﺗرات ،٦ ،٢

 ٧٢ ،٤٨ ،٢٤ ،١٢ﺳﺎﻋﺔ ﺑﻌد ﻋﻣﻠﻳﺔ رﻓﻊ اﻟﻣ اررة ﺑﺎﻟﻧﺎظور.
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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:

R

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 disabilityadjusted 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.

* Assistant professor of Surgery, Department of Surgery, Duhok School of Medicine, Faculty of Medical
Science, University of Duhok
** Manager,Azadi Teaching Hospita, lMOH
Correspondence: Dr. Farhad K. Sulayvani, fsulayvani@yahoo.com
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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.

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).
Total RTI

Alive

Dead

1711
1509

1382

1316

1216

1148

1064
924

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,
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202

2005

168

2006

166

140
2007

2008

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)

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).

N o . R T A V i c tim

300

Table 1. Distribution of RTA Victims by Category
of Road User and Age
Ages
Total Pedestrian Passenger Driver
(years)

251

250

202

200

male

150

100

female
78

100

44

171

137

34

0

0-10

50

101

53

23

25

11-20

0

138

15

34

89

21-30

90

13

12

65

31-40

62

11

13

38

41-50

43

15

2

26

51-60

71

58

4

9

≥ 61

676

302

122

252

Total

1
Pedestrian

Driver

passenger

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

Car Collision

Rollover

%

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).

No.

N o. O f RTA victim

%

Total

No.

Year

No.

Pedestrians
%

%

RTA Victim and Type of Accident

350
300

No.

302(44.6%)

250
189(27.9%)

200

185(27.3%)

150
100
50
0
pedesrian

car collisions

Rollover

Figure 4. (Distribution of RTA Victims by type of
accident

53

ROAD TRAFFIC INJURIES IN DUHOK TYPES AND OUTCOMES..

100
80

49.3%
19.2%

13.6%

re

re

c tu
i ne

lv i
Pe

f ra

r ac
cF

tt

Ab

do

13.2%

tu

ma
rau

ma

es
ch

l tr

au

ra c

na

ad

4

bF

25

50

L im

In j
u

r ie

tur

s

79

e

20
0

129

150
100

66.3%

60
40

mi

200

216

Type of injuries

96.3%

Sp

250

120

P ercen tag e

223

and spine fractures (49.3%, 19.1%, 13.4%
and 13.2%, respectively) (Figure6).

He

N o . R T A s V ic t im

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)

‐3 A

AM

PM

3 ‐7

M

M
7 ‐1

PM
3 ‐7

1P

11

11

AM

7 ‐1

‐3 P

1A

M

M

0

Time of accident

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

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
54

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
Survival Period

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).

Immediate Death

In-Hospital Death

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)

641

(100)

35

(100)

676

(100)

Cause of Death

Total

No.

Total

(%)

No.

(%)

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
56

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.
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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.
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 Zw@ äbàŠb÷@ì@ôØó“Žïqڕوداوی ھاتوچۆ ھۆکاری س هرەکی م ردن و پهککهوت ن و لهدەس ت دان ی ئ ابوری يه ل وەالت انی بهرەو
پێشکهوتن دا له نيوان ئهو کهسانهدا که له ڕووی ئابوری يهوە چاالکن ،بهالم له ھهمان کاتدا ھۆکاری نهھێالن بارە.
ئامانجی لێکولينهوە :بۆ ديارکردنی ھۆکاری مردن به ڕوداوی ھاتوچووە ل پارێزگای دھوك دا.
 :@ŽôåïÜíØóÄ@æŽïÙŽîŠبو دەستنيشانکردنی مردن بهھ وی ڕوداوی ھ اتوچوۆە ل پارێزگ ای دھ وك676،م ردوو لێکولينهوەي ان له
س هر ک را له م اوی ني وان چ وار س الدا ).(2005-2008زانياريهک ان ک ؤکراوە له رێ ێ راپ ورتی پزي شکی
دادەوە)بهرێ وبهراتی پزي شکی داد -دھ وک(ھهروەھ ا له رێ ێ ف ۆرمی ت ايبهتی نهخوش هکانهوە به بکاھێن انی
پروگرامی) (Microsoft excelداتاکان شيکرانهوە.
ئهنجام :رێ ژەی مرن ی کهس ی ) 12.3% (case fatality rateب وو.وە رێ ژەی مردن ی ت ايبهتی )(specific deathrate
22.2%ب وو ھهر  100000کهس ب ۆ س اڵی ،2005زوربهی مردنهک ان له رەگهزی نێ ر ب وون ،78.5%وە رێ ژەی نێ ر
وم ێ)(1:3.7ب وو.رێ ژەی م ردن له پيادەرەوەکان دا  45%ب وو،وە له ني وان ش ۆفێرەکاندا  37%ب وو وە ب ۆ گهش تيارەکان
25%بوو.زۆرترين قوربانيانی ڕوداوی ھ اتوچۆ به رێ ژەی 42.9%که تهمهني ان له ني وان  21-50س اڵ ب وۆ.له 94.8%
قوربانيانی ڕوداوی ھاتوچۆ مردبوون پێش گهيشتنيان بۆ نهخۆشخانه.زۆرينهی مردووەکان به ھۆی زەبری دەرەکی س هر
وە بو ڕيژەی،45.1%شکانی سهر له چهن د جێگ ايهکی جي اوازدا بين ڕا ل  34.2%وە ھوک اری م ردن بهھ ۆی خ وينپژانی
ناوسهر و پچڕانی شانهکانی مێشکهوە به ڕێژەی  82.6%بوو.
دەرئهنج ام :ڕوداوی ھ اتؤچوۆە له پارێزگ ای دھ وك بهيهکهم ين ھۆک اری م ردن دادەنرێ ت له نێ وان ئهو م ردووانهی که
تۆمارکرابوون له بهرێبهرايهتی پزيشکی دادوەری له پارێزگای دھ وك.زورترين ی مردووەک ان دەبينرێ ت له پيادەڕەوەک ان
و له ڕەگهزی نێردا که له رووی ئابووری يهوە چاالکن@@.
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اﻟﺧﻼﺻﺔ
إﺻﺎﺑﺎت اﻟﺳﻳر اﻟﻣرورﻳﺔ ﻓﻲ دﻫوك :أﻧواﻋﻬﺎ وﻧﺗﺎﺋﺟﻬﺎ

ﺧﻠﻔﻳﺔ وأﻫداف اﻟﺑﺣث :ﺣوادث اﻟﺳﻳر اﻟﻣرورﻳﺔ ﻫﻰ ﻣن اﻟﻌواﻣﻝ اﻟﻣﻬﻣﺔ اﻟﻣﺗﺟﻧﻳﺔ ﻟﻠﻣوت واﻟﻌﺟز واﻟﺧﺳﺎﺋر اﻻﻗﺗﺻﺎدﻳﺔ ﻓﻰ
اﻟدوﻝ اﻟﻧﺎﻣﻳﺔ ﺧﺎﺻﺔ واﻟﺗﻲ ﺗؤدي إﻟﻰ ﺧﺳﺎﺋر ﻓﻰ اﻷﻋﻣﺎر اﻟﻧﺎﺷطﺔ اﻗﺗﺻﺎدﻳﺎً.

اﻟﻬدف ﻣﻌرﻓﺔ اﺳﺑﺎب اﻟوﻓﺎة ﻣن ﺣوادث اﻟﺳﻳر اﻟﻣرورﻳﺔ ﻓﻰ ﻣﺣﺎﻓظﺔ دﻫوك /إﻗﻠﻳم ﻛردﺳﺗﺎن اﻟﻌراق
طرق اﻟﺑﺣث :ﻟدراﺳﺔ اﻟوﻓﺎة ﻣن ﺣوادث اﻟﺳﻳر اﻟﻣرورﻳﺔ أﺧذت ) (٦٧٦ﻣن اﻟﺣﺎﻻت اﻟﻣﺗوﻓﻳﺔ واﻟﻣﺳﺟﻠﺔ ﻓﻰ ﻣدﻳرﻳﺔ اﻟطﺑﺎﺑﺔ

اﻟﻌدﻟﻳﺔ /دﻫوك .ﻟﻠﻔﺗرة ﻣن ﺑداﻳﺔ  ٢٠٠٥إﻟﻰ ﻧﻬﺎﻳﺔ ) ٢٠٠٨أرﺑﻊ ﺳﻧوات(.
اﻟﻧﺗﺎﺋﺞ

أﺛﻧﺎء ﻓﺗرة اﻟدراﺳﺔ ﻛﺎﻧت ﻫﻧﺎﻟك  ٦٧٦ﺣﺎﻟﺔ وﻓﺎة .ﻣﻌدﻝ اﻟوﻓﻳﺎت  %١٢.٣وﻣﻌدﻝ اﻟوﻓﻳﺎت اﻟﺧﺎﺻﺔ ﻛﺎﻧت  %٢٢,٢ﻟﻛﻝ
 ١٠٠أﻟف ﺷﺧص ﻓﻰ ﻣﺣﺎﻓظﺔ دﻫوك .ﻧﺳﺑﺔ اﻟذﻛور  .%٧٨.٥ﻧﺳﺑﺔ اﻟوﻓﺎة ﻟﻠﻣﺷﺎة  %44واﻟﺳواق  %٣٧وﻟﻠرﻛﺎب .%١٨
ﻣﻌظم اﻟوﻓﻳﺎت ﻛﺎﻧت ﻓﻰ اﻟﻔﺋﺔ اﻟﻌﻣرﻳﺔ  ٥٠-٢١ﺳﻧﺔ .ﻧﺳﺑﺔ اﻟوﻓﻳﺎت ﻣن اﻟﺿﺣﺎﻳﺎ ﻣﺎﺗوا ﻗﺑﻝ اﻟوﺻوﻝ اﻟﻰ اﻟﻣﺳﺗﺷﻔﻰ وﻣﻌظم

اﻟرس )(%٩٦
اﻹﺻﺎﺑﺎت ﻛﺎﻧت ﻟدﻳﻬم ﺟروح ٕواﺻﺎﺑﺎت أ
اﻻﺳﺗﻧﺗﺎﺟﺎت:

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

اﻟرس.
اﻟﺳﺑب اﻟرﺋﻳﺳﻰ ﻟﻠوﻓﺎة ﻛﺎن إﺻﺎﺑﺎت أ
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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.

T

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
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** 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
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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 Mediolateral 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 2. Range of measures for
(Swallowing)

each Patient

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
F
P
SignifiGroup
Mean 95%
value value
cance
C. I**
(SD)*
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

nonsignificant

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

*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 4. Range of measures for
(Bimanual)

each Patient
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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 anteriorsuperior
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
16
and
Helkimo.
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.
64

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 patientguided 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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اﻟﺧﻼﺻﺔ
ﻣدى ﺗﻛرار اﻟﻌﻼﻗﺔ اﻟﻣرﻛزﻳﺔ ﻟﻠﻣرﻳض اﻷدرد ﺑﺎﺳﺗﻌﻣﺎﻝ اﻟﻐﻠق اﻟﻛﻳﻔﻲ وﺑواﺳطﺔ ﻳد طﺑﻳب اﻻﺳﻧﺎن

ﺧﻠﻔﻳﺔ وأﻫداف اﻟﺑﺣث:
ان اﻻطﺑﺎق اﻟﻣرﻛزي ﻟﻠﻣرﻳض اﻷدرد ﻛﺎن وﻻ ﻳزاﻝ ﻣوﺿوع ﻣﻧﺎﻗﺷﺔ .وﻫو ﻗﻳﺎس اﻟﻔروﻗﺎت ﻓﻲ اﻻطﺑﺎق اﻟﻣرﻛزي ﺑﺎﺳﺗﻌﻣﺎﻝ
ﺛﻼث طرق ﻣﻘﺑوﻟﺔ ﺳرﻳرﻳﺎً وﻫذﻩ اﻟطرق ﻫﻲ :اﻟﺑﻠﻊ ،ﻧﻘطﺔ اﻟذﻗن ،وﺑواﺳطﺔ اﻟﻳدﻳن.

اﻟطرﻳﻘﺔ:

ﺗم اﺷراك  ٣٠ﻣرﻳض ادرد ﺑﻌﻣر ) (٦٥–٤٥ﺳﻧﺔ ،وﻗﺳم اﻟﻌدد اﻟﻰ  ٣ﻣﺟﺎﻣﻳﻊ ) (١٠ﻟﻛﻝ طرﻳﻘﺔ .ﺗم ﻗﻳﺎس اﻻطﺑﺎق اﻟﻣرﻛزي

اﻟﻛﻳﻔﻲ وﺣدد ﺧط اﻟوﺳط ﻋﻠﻰ ورق ﺑﻳﺎﻧﻲ ،وأﺧذ ) (٥ﻗﻳﺎﺳﺎت ﻟﻛﻝ ﻣرﻳض .ﺗم ﻗﻳﺎس اﻻﻧﺣراف ﻋن اﻟﺧط اﻟوﺳطﻲ ﺑواﺳطﺔ
) (Verniaاﻟﻰ  ٠,٠١ﻣن اﻟﻣﻠﻳﻣﺗر ،ﺗم ﺗﺣﻠﻳﻝ اﻟﻧﺗﺎﺋﺞ ﺑﺎﺳﺗﻌﻣﺎﻝ ﺑرﻧﺎﻣﺞ ).(SPSS

اﻟﻧﺗﺎﺋﺞ:

ﻛﺎﻧت اﻻﻧﺣراﻓﺎت ﻋن اﻟﺧط اﻟوﺳطﻲ ﺗﺗراوح ﺑﻳن ) (٠,٥ﻣن اﻟﻣﻠﻳﻣﺗر ﻟطرﻳﻘﺔ اﻟﺑﻠﻊ و ) (١,٠ﻣﻠﻳﻣﺗر ﻟطرﻳﻘﺔ اﻟذﻗن ،ﻟم ﻳﻛن

ﻫﻧﺎك ﻓرق ﻣﻌﻧوي ) (P  05ﻟﻠطرق اﻟﺛﻼﺛﺔ اﻟﻣﺳﺗﻌﻣﻠﺔ .طرﻳﻘﺔ اﺳﺗﻌﻣﺎﻝ اﻟﻳدﻳن أﻋطت أﻛﺛر ﺗﻛرار ﻟﻠﻘراءات ﻋن (P 
).0.05

اﻻﺳﺗﻧﺗﺎﺟﺎت:

ﺑﻧﺎءاً ﻋﻠﻰ اﻟﻧﺗﺎﺋﺞ اﻟﺗﻲ ﺟﻣﻌت اﺳﺗﻧﺗﺞ ان ﻫﻧﺎك ﻓروﻗﺎت ﻏﻳر ﻣﻌﻧوﻳﺔ ﺑﻳن اﻟطرق اﻟﺛﻼﺛﺔ وﻟﻛن طرﻳﻘﺔ اﺳﺗﻌﻣﺎﻝ اﻟﻳدﻳن

ﻟطﺑﻳب اﻻﺳﻧﺎن ﻓﻲ ﺣﺎﻟﺔ اﻟﻐﻠق اﻟﻣرﻛزي ﻫﻲ أﺣﺳن اﻟطرق وأﻛﺛر طرﻳﻘﺔ اﻋطت ﻧﺗﺎﺋﺞ ﻣﺗﻛررة.
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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

C

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

(Figure 2-A)

B

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

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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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

(Figure 3-A)

B

(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
70

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

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
72

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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اﻟﺧﻼﺻﺔ
اﻟرس اﻟﻣﻠﻔوف ﻣﻊ اﻟورم اﻟﻠﻳﻔﻲ اﻟﻌﺻﺑﻲ اﻟﻣﺗﻌدد
ﺗﻘرﻳر ﺣﺎﻟﺔ  -ﺟﻠد ﻓروة أ
ﺟﻠد ﻓروة اﻟراس اﻟﻣﻠﻔوف ﻫو ﺣﺎﻟﺔ طﺑﻳﺔ ﻧﺎدرة طوﻳﻠﺔ اﻷﻣد ﺗﺗﻣﻳز ﺑﺗﻛوﻳن طﻳﺎت وﺷﻘوق ﻋﻣﻳﻘﺔ ﻣن ﻓروة اﻟرأس وﺗﺑرز
ﺧﺎرﺟﻳﺎ ﻋﻠﻰ ﻧﻣط ﻣﻠﻔوف ﻣﺧﻲ .اﻟﺣﺎﻻت اﻷوﻟﻳﺔ ﺗؤﺛر أﺳﺎﺳﺎ اﻟذﻛور ﺑﻌد ﺳن اﻟﺑﻠوغ؛ ﻓﻬﻲ ﻧﺎدرة ﺑﻳن اﻹﻧﺎث .ﻧﺣن ﻧﺳﺟﻝ

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