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EVALUATION OF ZINC STATUS AMONG PATIENTS WITH DIABETES
MELLITUS
DHIA J. AL-TIMIMI, BSc (Pharm), MPhil, PhD*
HIVI M. MAHMOUD, MBChB, MSc**
Submitted 4 May 2011; accepted 11 Dec 2011
ABSTRACT
Background and objectives A general observation in diabetes, type 1 as well as type 2 is
hypozincemia which may be the result of increased urinary excretion or decreased
gastrointestinal absorption of zinc or both. The resulting decrease in total body zinc may
contribute to diabetic complications. Hence, the present study was conducted to evaluate zinc
status for diabetic patients, in an effort to identify diabetic group for whom zinc
supplementation may be concern. The objective was to assess zinc status among randomly
selected diabetic patients of Duhok city.
Methods Collection of data was carried out during the period from September 2009 to June
2010 at the Duhok Diabetes Center in Duhok Governorate/Kurdistan region/ Iraq. In the first
part of the study (cross sectional study), a total of 362 subjects were involved. Among these,
206 were diabetic patients (type 1 DM, n=48; Type 2 DM, n=158) and the remainders were
156 apparently healthy subjects. In the second part of the study (intervention study), twenty
eight type 2 diabetic patients were selected according to selection criteria and were
supplemented with 40 mg elemental zinc as zinc gluconate per day for 3 months, from those
23 completed the trial. General information for each subject was obtained by questionnaire
designed for the study. Fasting serum glucose (FSG), lipid profile, glycoselated hemoglobin
(HbA1c) and serum zinc were measured for each subject.
Results The prevalence of hypozincemia was 33.0% for the 362 individuals included in the
study. The prevalence was significantly higher in diabetic patients than healthy controls
(43.7% vs 19.9%, P<0.01). To evaluate changes of zinc levels, relating for some
epidemiological variables. However, no statistically significant effect was found using a P
value of 0.05; for sex, BMI, central obesity, physical activity, family history of diabetes
mellitus, type of diabetes, and duration of diabetes mellitus. But, the mean serum zinc level
was significantly lower (P<0.01) for elderly diabetic subjects compared with adults and
children. The mean serum zinc level for low social status (based on crowding index) patients
was significantly lower (P<0.01), compared to the high social status patients. Significant
difference was also noticed in mean ± SD values for serum zinc of good glycemic control and
poor glycemic control of diabetics (p<0.01). The second part of the study showed that the
mean value of serum triglycerides of the supplemented group decreased at the end of 90 days
by 7.3%, whereas the mean values of serum zinc increased by 51.8%. In addition the mean
values of serum glucose and HbA1c% of the supplemented group decreased by 6.6% and
5.9% respectively.
Conclusions Marginal zinc deficiencies were observed in the individuals studied with a
higher prevalence in diabetic group. The measured zinc status is associated with the glycemic
control of diabetes.
Duhok Med J 2011;5(2): 1-10.
Key words: Zinc status, Diabetes mellitus, Glycemic control
* Professor of Clinical Biochemistry, Head of the Department of Clinical Biochemistry, College of Medicine,
University of Duhok, Duhok, Iraq
** Assistant lecturer of Clinical Biochemistry, Department of Clinical Biochemistry, College of Medicine,
University of Duhok
Correspondence author: Dhia J. Al-Timimi. Phone: +9647504228908. Email: altmimidj@yahoo.com
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EVALUATION OF ZINC STATUS AMONG PATIENTS WITH DIABETES MELLITUS

Z

inc is an essential element and
necessary factor in a variety of
enzymes. Alteration of zinc metabolism
such as adequate zinc which is unavailable
for these enzymes may contribute to the
metabolic abnormalities.1 Several studies
suggested that lower dietary zinc intake
and lower concentrations of serum zinc
may contribute to diabetic complications.
Hence, zinc supplementation may be
deemed appropriate for diabetic patients.2
It is clear that the predominant effect
on zinc homeostasis of diabetes is
hypozincemia which may be the result of
hyperzincuria or decreased gastrointestinal
absorption of zinc or both.3
Despite evidence suggestive of
possible widespread zinc deficiency in
Iraqi population, attempts to assess zinc
status in vulnerable groups to zinc
depletion
and
low
plasma
zinc
4,5
concentration have been few. Thus, this
preliminary study aimed to assess zinc
status in patients with diabetes and to
ascertain the relationship between zinc and
glycemic control.
METHODS
This study was carried out on 206 diabetic
patients and 156 apparently healthy
subjects (control group) of comparable age
and sex. The diabetic patients were
recruited by consecutive sampling
procedure from Duhok Diabetes Center.
The controls were chosen from the
relatives of patients attending Azadi
Teaching Hospital during the period from
September 2009 to June 2010.
A random sampling method was used
to select a representative sample of
diabetic patients registered in Duhok
Diabetes Center (n=3678), and a total of
480 subjects living in Duhok city were
then contacted by telephone and asked to
take part in the study. After exclusion of
274 respondents who were newly
diagnosed diabetes(less than one year
duration of diabetes mellitus) and who had
been supplemented with minerals, the
2

remainders were enrolled in this study.
Respondents were classified into two
groups on the basis of insulin treatment.
Insulin dependent (type1 DM, n=48) and
non-insulin dependent (type2 DM, n=158),
of these 117 were females and 89 were
males aged 6-76 years.
A pre-tested questionnaire, designed
to obtain information on gender, birth date,
weight (recorded to the nearest kilogram
using an electronic scale, height (recorded
to the nearest centimeter using the CDC
measuring board), waist circumference
measured for each subject using tape
measure, measuring blood pressure using
mercuric sphygmomanometer, and their
use of medications and minerals
supplements, data on the number of house
hold and number of rooms of the house,
crowding index is an indicator for
socioeconomic status and is calculated by
dividing the number of household by the
number of rooms of the house, data on
duration of the DM recorded to the nearest
one year, presence of any coexisting
morbidities, family history of diabetes
were also recorded.
The second part of the study was
designed as a quasi experimental study
with zinc supplementation in diabetic
patients. All of the subjects who proved
having low serum zinc levels, less than the
cutoff value of marginal zinc deficiency
(<70 µg/dl) were eligible for this study.
Serum zinc concentrations at the time of
pre-study were all within the range of (4070 µg/dl). A protocol involving 28
subjects and 90 days supplementation
period plus 15-day post supplementation
was used to examine the relative response
of serum zinc and metabolic components.
The zinc-treated subjects were assigned to
receive zinc gluconate tablets (AlHikmaa
company/Jordan), Each tablet contains 20
mg of elemental zinc. Subjects were
instructed to take one tablet twice a day.
Of these 23 subjects completed the study
presenting for the last visit.
Zinc deficiency has been identified
depending on the determination of serum
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zinc concentration in pre-breakfast serum
zinc concentration from≤60 to ≤70 µg/dl
and postprandial concentration of 10%
lower than the pre-breakfast ones (55
µg/dl), are proposed cutoffs to indicate
zinc deficiency.6 The lowest value
proposed by the WHO7 for zinc is 50µg/dl,
had been the most conservative, and was
selected for this study as a cutoff for low
serum zinc concentration. The prevalence
of zinc deficiency in both genders and the
relationship between zinc and glycemic
control, duration of disease status, diabetes
complications were also studied.
Marginal zinc deficiency and sub
optimal zinc status in the subjects studied
were evaluated according to the cutoff
values of serum zinc stated by others.8
Values between 50-70 µg/dl were
considered marginal hypozincemia.
Blood samples were collected after
overnight fasting for 12-14 hours. Blood
samples for sera were collected in BD
Vacutainer System CAT- plain tubes, and
one ml was collected immediately into
DMD-DISPO tubes containing K3 EDTA
as anti coagulant for estimation of HbA1c.
After 25-30 minutes, the serum was
separated by centrifugation using a
HITACHI centrifuge (model O5P-21) at
5000 rpm for 10 minutes.
The sera were then collected in a plain
tube labeled numerically for later analysis.
Then the serum for each one was
processed immediately for measuring
serum total cholesterol, triglycerides,
HDL-C, glucose and creatinine by clinical
chemistry analyzer Lisa. Xs (open,
automated, discrete, random access).The
sera were then stored at -80°C for later
measurement of zinc and insulin levels.
Serum glucose, creatinine, total
cholesterol
and
triglycerides
were
measured
using
direct
enzymatic
colorimetric method using commercial kits
(biocode Hycel kit). HDL cholesterol was
measured
after
precipitation
with
phosphotungestate
mg+2
reagent
combination solution. LDL cholesterol
was calculated using Friedwald formula,9
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HbA1c% was estimated using commercial
kit (Stanbio Glycohemoglobin Pre-Fil
procedure No P350). Serum Insulin level
was measured using ELISA technique
(Accu-Bind
ELISA
microwells),
monobind Inc. Lake forest, CA92630,
USA. Insulin resistance was calculated
using homeostasis model assessment of
insulin resistance (HOMA-IR) by the
equation:
HOMA.IR= [(FBG mg/dl)*0.05*insulin
level µ IU/L] /22.5.
Zinc in serum and urine was measured
by direct enzymatic colorimetric method,
using a commercial kit (Giesse Diagnostic,
Italy).
All data were analyzed using the
Statistical Package for Social Science
SPSS version 18.0; paired student t- test
was used to assess differences in serum
analyte among groups. Significance of
association between various risk factors
was assessed using Chi-square test. Level
of statistical significance (P value) was set
at < 0.05.
RESULTS
The prevalence of hypozincemia was
33.0% for the 362 individuals included in
the
study.
The
prevalence
was
significantly higher among diabetic
patients than controls (P<0.01). This
finding was still true even after the means
of serum zinc were adjusted to marginal
and severe hypozincemia. The mean ± SD
values for serum zinc level of diabetic
patients was 77.3± 22.1 µg/dl and the
control group was 80.9 ± 15.6 µg/dl
(p<0.05). The age and sex distribution was
similar between individuals with diabetes
and controls. No statistically significant
difference was observed in hyperzincemia
prevalence among groups (Table 1).
Serum zinc levels and the prevalence
of hypozincemia according to related
variables associated with diabetes mellitus
are shown in table 2. Serum zinc level was
lower in poor glycemic controls, but the
difference was scant in absolute
3
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Table 1. Zinc status in diabetic patients and controls
Diabetic patients
N=206

control
N=156

P-value

43.3±9.1
89(43.0
77.3±22.1
90(43.7)
60(29.1
30(14.6)
1(0.4)
84.4+19.4

41.2±7.5
75(46.0)
80.9±15.6
31(19.9)
30(15.0)
1(0.7)
2(1.3)
77.0+10.0

NS
NS
< 0.05
< 0.01
< 0.01
< 0.01
NS
< 0.05

Age (Years)*
Male sex [n (%)]*
Serum zinc (µg/dl)*
Prevalence of hypozincemia [n (%)]
Prevalence of marginal hypozincemia [n (%)]
Prevalence of severe hypozincemia [n (%)]
Prevalence of hyperzincemia [n (%)]
Urinary zinc execration (ug/g Creatinine)*
*Results are mean ± SD
NS: Not significant

Table 2. Mean+SD and the prevalence of serum zinc in diabetic patients according to
some related variables
Serum zinc
levels (µg/dl)

Poor glycemic control (HbA1c>7.6%)
Sedentary lifestyle
Diabetic complication
Hypertriglyceridemia >150 mg/dl
Low HDL-Ch <40 mg/dl
Hypercholesterolemia >200 mg/dl

N

Mean

SD

zinc <70 µg/dl
n (%)

89
138
72
91
93
62

73.6
76.2
77.1
77.0
75.1
74.8

27.2
22.4
20.8
20.1
19.2
18.7

36(40)*
59(42.8)*
29(40.3)*
35(38.5)*
42(45.2)*
29(46.8)*

* Not significant

values and showed no statistical
significance (F=0.257). According to
current guidelines for zinc deficiency,
which
consider
an
individual
hypozincemia when serum zinc level is
lower than 70 µg/dl. This threshold was
taken into account when marginal
hypozincemia was assessed in the diabetic
individuals, since clinical deficiency of the
metal can be observed when serum zinc
levels are lower than this value. Ninety of
the 206 diabetic patient's analyzed
presented values lower than normal zinc
level, which represent a hypozincemia
prevalence of 43.7%. No statistically
significant difference was observed in
hypozincemia prevalence related to poor
glycemic, sedentary life style, diabetic
4

complications, or lipid fractions.
We next used mean+ SD and the p
value to evaluate changes of zinc levels in
relation to some epidemiological variables.
However, no statistically significant effect
was found using a P value of 0.05; for sex,
BMI, central obesity, physical activity,
family history of diabetes mellitus, type of
diabetes, and duration of diabetes mellitus.
The mean serum zinc level was
significantly lower (P<0.01) for elderly
diabetics (67.3 µg/dl, n=11) compared
with adults and children (77.4 µg/dl,
n=171 and 81.7 µg/dl, n=24) respectively.
The mean serum zinc level for low social
status (based on crowding index)
individuals (74.6 µg/dl, n=64) was
significantly lower (P<0.01), compared to
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the high social status (80.2 µg/dl, n=142).
Significant difference was noticed between
mean ± SD values for serum zinc of good
glycemic control and poor glycemic
control of diabetics (Table 3).
Distribution of serum zinc level for

children and adults are given in figures (1
and 2). Regarding diabetic individuals,
children 33.3% had serum zinc values
below the cutoff of 70 ug/dl suggests to be
indicative of mild zinc deficiency,7
compared with that of the adults 45.1%.

Table 3. Mean + SD and the P value of serum zinc levels in diabetic patients
Serum zinc
levels (µg/dl)
N

Mean

SD

P value

Individuals
Children
Adults
Elderly people

24
171
11

80.7
77.4
67.3*

24.1
25.7
18.3

<0.01

Gender
Males
Females

89
117

76.5
77.9

22.5
21.7

0.08

BMI
Normal
Obese

65
98

77.2
77.7

19.7
22.6

Central obesity
Yes
No

90
116

73.2
76.8

27.3
22.2

NS

Physical activity
Physically active
Sedentary lifestyle

68
138

79.5
76.2

21.1
22.4

NS

Social status
Low (crowding index 3.6+2.1)
High (crowding index 3.3+1.9)

64
142

74.6
80.2

22.9
22.2

< 0.01

Family history of diabetes
Negative
Positive

65
141

78.1
76.9

23.5
21.3

NS

Type of diabetes mellitus
Type 1 DM
Type 2 DM

48
158

75.4
77.9

20.5
22.5

NS

Glycemic control
Good
Fair
Poor

48
69
89

80.8
78.2
72.6

22.1
21.6
22.0

< 0.01

NS means P is more than 0.05
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Figure 1. Distribution of serum zinc in children

Figure 2. Distribution of serum zinc in adults

The second part of this study, which is
an intervention trial, involved type 2 DM
cases of whom; 28 were supplemented
with oral zinc and followed for 90 days.
The number of patients who completed the
90 days of follow up was 23. Table 4
shows the mean ± SD values for serum
zinc level, FSG concentration, HbA1c%
and lipid profile changes after 90 days of
supplemented diabetics. The mean values
of serum triglycerides of the supplemented
group decreased at the end of 90 days by
7.3% (160.7 to 149.1), whereas the mean
values of serum zinc increased by 51.8%
(54.1 to 112.%), P <0.01 for all. In
addition the mean values of serum glucose
and HbA1c% of the supplemented group
decreased by 6.6% and 5.9% respectively.
DISCUSSION
Marginal zinc deficiency appears to be an
important public health problem in many

6

developing countries, including Iraq.10 In
our sample of individuals included,
marginal zinc deficiencies do exist, even
among those without diabetes mellitus. For
example, a high prevalence of zinc
deficiency, defined as serum zinc less than
70 ug/dl was demonstrated in this study
among diabetic patients and healthy
controls, which markedly decline from
43.7% in diabetics to 19.9% in controls.
Thus, a large group of diabetic patients
may be at risk for developing zinc
deficiency. It is noteworthy that 29.1%
appear at risk for marginal zinc deficiency
and 14.6% for severe zinc deficiency;
important observations in biochemical zinc
status
during
supplementation
at
physiological doses support the existence
of zinc deficiency in those patients. The
lower concentrations of serum zinc among
those with diabetes mellitus may have
resulted from lower intake, excessive loss
or inherited disturbance in its metabolism.
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Table 4. Changes in serum zinc level, FSG, lipid profile and HbA1c% after 90 days of follow up in the
supplemented diabetic patients
Follow up diabetic group (n=23)
Variable
FSG (mg/dl)*
S. Creatinine (mg/dl)
Total cholesterol (mg/dl)
Triglycerides (mg/dl)*
HDL cholesterol (mg/dl)
LDL cholesterol (mg/dl)
HbA1c%*
Zinc (µg/dl)*
Insulin (µIU/L)
HOMA-IR

Baseline
characteristic

90 days post
Supplementation

Change of
means

Percentage of
change (%)

207.7±69.0
0.76±0.13
178.8±34.2
160.7±69.7
44.3±12.0
101.0±22.7
7.25±1.04
54.1±10.4
7.7±4.2
3.4

189.3±47.9
0.75±0.13
181.4±34.6
149.1±40.4
44.7±13.1
104.8±30.9
6.82±0.79
112.5±9.2
7.0±3.3
2.9

13.3
0.01
2.6
11.6
0.43
58.3
0.65
0.46

6.6
1.3
1.4
7.3
5.9
51.8
8.4
13.5

* P<0.05
**P<0.01
FSG (fasting serum glucose)
HDL (high density lipoprotein)
LDL (low density lipoprotein)
HOMA-IR (homeostasis model assessment of insulin resistance)

Our data show that individuals with
diabetes mellitus excrete more zinc than
those without this disease. Thus, the
results of the present study suggest that
excessive loss of zinc is an additive factor
to low dietary bioavailability among
patients with diabetes mellitus. A low
plasma zinc concentrations and high
urinary zinc excretion also has been
observed.11 However, it is likely that the
changes in plasma and urinary zinc were
caused solely by dietary imbalance i.e. the
elderly diabetic patients had serum zinc
values lower than that observed in elderly
controls. This variation may in part relate
to the defect in zinc absorption associated
with hyperglycemia or diabetes. The
decrease in GIT absorption, coupled with
hyperzincuria may be aggravated in
elderly diabetics and causes more
hypozincemia. As well as low energy
intake and poor dietary zinc consumption
may be the cause.12
To rule out the influence of diabetic
control on serum zinc status, mean serum
zinc values were significantly lower in
patients with poor glycemic control (based

on blood HbA1c level) compared to the
values in their counterpart from good
glycemic control patients. This effect has
been attributed to the more hyperzincuria
in poor glycemic control patients.13
Therefore, change in HbAIc% and glucose
concentrations in the supplemented group
of this study refers to the effective
improvement in their glycemic control in
response to zinc supplementation. In
conclusion, a marked increase in serum
zinc concentrations in the zinc treated
diabetics appears to produce the
restoration at least partially of zinc status
and improvement of glycemic control. The
effect of zinc has received great deal of
interest. Through effects on glycemic
control, zinc may decrease the risk of
diabetic dyslipidemia. Larger prospective
studies are needed to confirm our
observations.
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ﺍﻟﺨﻼﺼﺔ

ﺤﺎﻟﺔ ﺍﻟﺨﺎﺭﺼﻴﻥ ﻟﺩﻯ ﻤﺭﻀﻰ ﺍﻟﺴﻜﺭﻱ
ﺨﻠﻔﻴﺔ ﻭﺍﻫﺩﺍﻑ ﺍﻟﺒﺤﺙ :ﻜﻤﻌﺎﻴﻨﻪ ﻋﺎﻤﻪ ﻟﺩﺍﺀ ﺍﻟﺴﻜﺭﻱ ,ﺍﻟﻨﻭﻉ ﺍﻻﻭﻝ ﻭﺒﺎﻻﻀﺎﻓﻪ ﺍﻟﻰ ﺍﻟﻨﻭﻉ ﺍﻟﺜﺎﻨﻲ ﻫﻭ ﻨﻘﺹ ﺍﻟﺨﺎﺭﺼﻴﻥ ﻓﻲ
ﺍﻟﺩﻡ ﻨﺘﻴﺠﺔ ﺃﻤﺎ ﺍﻟﻰ ﻜﺜﺭﺓ ﺘﺩﺭﺭ ﺍﻟﺨﺎﺭﺼﻴﻥ ﺍﻭ ﻨﻘﺹ ﺃﻤﺘﺼﺎﺼﻬﺎ ﻋﻥ ﻁﺭﻴﻕ ﺍﻻﻤﻌﺎﺀ ﺍﻭ ﺍﻻﺜﻨﻴﻥ ﻤﻌﺎ .ﺍﻟﻨﻘﺹ ﻟﻠﺨﺎﺭﺼﻴﻥ ﻓﻲ
ﻋﺎﻤﻪ ﺍﻟﺠﺴﻡ ﻗﺩ ﻴﻜﻭﻥ ﺍﻟﺴﺒﺏ ﻟﻅﻬﻭﺭ ﻤﻀﺎﻋﻔﺎﺕ ﺍﻟﻤﺭﺽ .ﻭﻟﺫﻟﻙ’ ﺘﻤﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﻪ ﻟﺘﻘﻴﻴﻡ ﺤﺎﻟﻪ ﺍﻟﺨﺎﺭﺼﻴﻥ ﻓﻲ ﻤﺭﻀﻰ
ﺍﻟﺴﻜﺭﻱ’ ﻓﻲ ﻤﺤﺎﻭﻟﻪ ﻟﺘﻌﺭﻴﻑ ﻋﻴﻨﻪ ﻤﺭﻀﻰ ﺍﻟﺴﻜﺭﻱ ﻟﻤﻥ ﻫﻡ ﺒﺤﺎﺠﻪ ﺍﻟﻰ ﺍﻋﻁﺎﺌﻬﻡ ﺍﻟﺨﺎﺭﺼﻴﻥ .ﺍﻟﻬﺩﻑ ﻜﺎﻥ ﻟﺘﻘﻴﻴﻡ ﺤﺎﻟﺔ
ﺍﻟﺨﺎﺭﺼﻴﻥ ﻓﻲ ﺍﻟﺩﻡ ﻓﻲ ﻋﻴﻨﺔ ﻤﺨﺘﺎﺭﻩ ﻋﺸﻭﺍﺌﻴﺎ ﻟﻤﺭﻀﻰ ﺍﻟﺴﻜﺭﻱ ﻓﻲ ﻤﺩﻴﻨﻪ ﺩﻫﻭﻙ.

ﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﺘﻤﺕ ﺠﻤﻊ ﺍﻟﺒﻴﺎﻨﺎﺕ ﻤﺎ ﺒﻴﻥ ﺍﻟﻔﺘﺭﺓ ﻤﻥ ﺘﺸﺭﻴﻥ ﺍﻻﻭﻝ  2009ﻭ ﺤﺯﻴﺭﺍﻥ  2010ﻓﻲ ﻤﺭﻜﺯ ﺩﻫﻭﻙ ﻟﻠﺴﻜﺭﻱ
ﻓﻲ ﻤﺤﺎﻓﻅﺔ ﺩﻫﻭﻙ/ﺃﻗﻠﻴﻡ ﻜﺭﺩﺴﺘﺎﻥ/ﺍﻟﻌﺭﺍﻕ .ﺘﻀﻤﻥ ﺍﻟﺠﺯﺀ ﺍﻻﻭﻝ ﻤﻥ ﺍﻟﺩﺭﺍﺴﺔ)  cross sectional study) 362ﺸﺨﺹ.

ﺒﻴﻨﻬﻡ  206ﻤﺼﺎﺒﻭﻥ ﺒﻤﺭﺽ ﺍﻟﺴﻜﺭﻱ)ﺍﻟﻨﻭﻉ ﺍﻻﻭﻝ ,ﻋﺩﺩ  ;48ﺍﻟﻨﻭﻉ ﺍﻟﺜﺎﻨﻲ ،ﻋﺩﺩ  (158ﻭﺍﻻﺨﺭﻴﻥ ﻜﺎﻨﻭﺍ  156ﺍﺸﺨﺎﺹ
ﺍﺼﺤﺎﺀ ﻅﺎﻫﺭﻴﺎ .ﻓﻲ ﺍﻟﺠﺯﺀ ﺍﻟﺜﺎﻨﻲ ﻤﻥ ﺍﻟﺩﺭﺍﺴﺔ ) ،(intervention studyﺘﻡ ﺍﺨﺘﻴﺎﺭ  28ﻤﺭﻴﺽ ﺴﻜﺭﻱ ﻤﻥ ﺍﻟﻨﻭﻉ ﺍﻟﺜﺎﻨﻲ
ﺤﺴﺏ ﺍﻟﺼﻔﺎﺕ ﺍﻟﻤﺨﺘﺎﺭﺓ ﻭﺘﻡ ﺍﻋﻁﺎﺌﻬﻡ  40ﻤﻠﻐﻡ ﻤﻥ ﻋﻨﺼﺭ ﺍﻟﺨﺎﺭﺼﻴﻥ ﻜﺴﻜﺭﺍﺕ ﺍﻟﺨﺎﺭﺼﻴﻥ ) (zinc gluconateﻜﻝ

ﻴﻭﻡ ﻟﻤﺩﺓ ﺜﻼﺜﺔ ﺃﺸﻬﺭ ,ﻭﻤﻨﻬﻡ  23ﻤﺭﻴﺽ ﻜﻤﻠﻭﺍ ﺍﻟﻤﺤﺎﻭﻟﺔ .ﺘﻡ ﺍﺨﺫ ﻤﻌﻠﻭﻤﺎﺕ ﻋﺎﻤﻪ ﻤﻥ ﻜﻝ ﺸﺨﺹ ﻋﻥ ﻁﺭﻴﻕ ﺍﺴﺘﺒﻴﺎﻥ
ﺼﻤﻡ ﺨﺼﻴﺼﺎ ﻟﻬﺫﻩ ﺍﻟﺩﺭﺍﺴﻪ .ﺘﻡ ﻗﻴﺎﺱ ﻤﺴﺘﻭﻯ ﺍﻟﺴﻜﺭ ﻓﻲ ﺍﻟﺩﻡ’ ﻤﻠﻑ ﺍﻟﺩﻫﻭﻥ ﻭ  HbA1cﻭﻤﺴﺘﻭﻯ ﺍﻟﺨﺎﺭﺼﻴﻥ ﻟﻜﻝ
ﺸﺨﺹ.
ﺍﻟﻨﺘﺎﺌﺞ :ﻨﺴﺒﻪ ﺍﻨﺘﺸﺎﺭ ﻨﻘﺹ ﺍﻟﺨﺎﺭﺼﻴﻥ ﻓﻲ ﺍﻟﺩﻡ ﻜﺎﻥ  %33.0ﻟﻝ  362ﺸﺨﺹ ﺘﻀﻤﻨﻭﺍ ﻓﻲ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﻪ .ﻨﺴﺒﻪ ﺍﻨﺘﺸﺎﺭ
ﺍﻟﻨﻘﺹ ﻜﺎﻥ ﺃﻋﻠﻰ ﺒﺸﻜﻝ ﻤﻠﺤﻭﻅ ﻓﻲ ﻤﺭﻀﻰ ﺍﻟﺴﻜﺭﻱ ﻤﻘﺎﺭﻨﻪ ﺒﺎﻷﺸﺨﺎﺹ ﺍﻷﺼﺤﺎﺀ ).(p<0.01 ،%19.9 vs 43.7
ﻟﺘﻘﻴﻴﻡ ﺍﻟﺘﻐﻴﺭﺍﺕ ﻓﻲ ﻤﺴﺘﻭﻴﺎﺕ ﺍﻟﺨﺎﺭﺼﻴﻥ ,ﻋﻼﻗﺔ ﺒﺒﻌﺽ ﺍﻟﻤﺘﻐﻴﺭﺍﺕ .ﻤﻊ ﺫﻟﻙ ﻟﻡ ﻴﺘﻭﺍﺠﺩ ﺃﻱ ﺘﺄﺜﻴﺭ ﻤﻠﺤﻭﻅ ﺒﺎﺴﺘﻌﻤﺎﻝ 0.05
ﻟﻠﻘﻴﻤﻪ  ( (Pﻟﻠﺠﻨﺱ ﻭ ﻤﺅﺸﺭ ﻜﺘﻠﻪ ﺍﻟﺠﺴﻡ ﻭ ﺍﻟﺒﺩﺍﻨﺔ ﺃﻟﻭﺴﻁﻴﻪ’ﺍﻟﻨﺸﺎﻁﺎﺕ ﺍﻟﻔﻴﺯﻴﺎﺌﻴﻪ’ ﻭﺠﻭﺩ ﻤﺭﺽ ﺍﻟﺴﻜﺭﻱ ﻓﻲ ﺴﺠﻝ ﺍﻟﻌﺎﺌﻠﻪ

ﻭ ﻨﻭﻉ ﻤﺭﺽ ﺍﻟﺴﻜﺭﻱ ﻭ ﻓﺘﺭﺓ ﺍﻟﻤﺭﺽ .ﻭﻟﻜﻥ ﻤﻌﺩﻝ ﺍﻟﻘﻴﻤﺔ ﻟﻤﺴﺘﻭﻯ ﺍﻟﺨﺎﺭﺼﻴﻥ ﻓﻲ ﺍﻟﺩﻡ ﻜﺎﻥ ﺍﻗﻝ ﺒﺸﻜﻝ
ﻤﻠﺤﻭﻅ)(p<0.01

ﻓﻲ ﻤﺭﻀﻰ ﺍﻟﺴﻜﺭﻱ ﺍﻟﻤﺴﻨﻭﻥ ﻤﻘﺎﺭﻨﻪ ﻤﻊ ﺃﻷﺸﺨﺎﺹ ﺍﻟﺒﺎﻟﻐﻴﻥ ﻭﺃﻻﻁﻔﺎﻝ .ﻤﻌﺩﻝ ﺍﻟﻘﻴﻤﺔ ﻟﻤﺴﺘﻭﻯ

ﺍﻟﺨﺎﺭﺼﻴﻥ ﻓﻲ ﺍﻟﺩﻡ ﻜﺎﻥ ﺍﻗﻝ ﺒﺸﻜﻝ ﻤﻠﺤﻭﻅ)(p<0.01

ﻓﻲ ﺃﻷﺸﺨﺎﺹ ﺫﻭﻱ ﺍﻟﻁﺒﻘﺔ ﺍﻟﻔﻘﻴﺭﺓ )ﺍﻋﺘﻤﺎﺩﺍ ﻋﻠﻰ ﻤﺅﺸﺭ

ﺍﻻﺯﺩﺤﺎﻡ( ﻤﻘﺎﺭﻨﺔ ﻟﻼﺸﺨﺎﺹ ﺫﻭﻱ ﺍﻟﻁﺒﻘﺔ ﺍﻟﻐﻨﻴﺔ .ﺍﺨﺘﻼﻑ ﻤﻠﺤﻭﻅ ﻭﺠﺩ ﺃﻴﻀﺎ ﻓﻲ ﻤﻌﺩﻝ ﺍﻟﻘﻴﻡ ﻟﻤﺴﺘﻭﻯ ﺍﻟﺨﺎﺭﺼﻴﻥ ﻓﻲ ﺍﻟﺩﻡ

ﻓﻲ ﻤﺭﻀﻰ ﺍﻟﺴﻜﺭﻱ ﻤﻥ ﺫﻭﻱ ﺍﻟﺴﻴﻁﺭﺓ ﺍﻟﺴﻜﺭﻴﺔ ﺍﻟﺠﻴﺩﺓ ﻭﺍﻟﺴﻴﻁﺭﺓ ﺍﻟﺴﻜﺭﻴﺔ ﺍﻟﺴﻴﺌﺔ ) . (p<0.01ﺍﻟﺠﺯﺀ ﺍﻟﺜﺎﻨﻲ ﻤﻥ
ﺍﻟﺩﺭﺍﺴﺔ ﺃﻅﻬﺭﺕ ﺒﺄﻥ ﻤﻌﺩﻝ ﺍﻟﻘﻴﻤﺔ ﻟﻤﺴﺘﻭﻯ ﺍﻟﺸﺤﻭﻡ ﺍﻟﺜﻼﺜﻴﺔ ﻓﻲ ﺍﻟﺩﻡ ﻟﻸﺸﺨﺎﺹ ﺍﻟﺫﻴﻥ ﺘﻡ ﺇﻋﻁﺎﺀﻫﻡ ﺍﻟﺨﺎﺭﺼﻴﻥ ﺍﻨﺨﻔﻀﺕ
ﻓﻲ ﻨﻬﺎﻴﺔ ﺍﻟﻴﻭﻡ ﺍﻟﺘﺴﻌﻭﻥ ﺒﻨﺴﺒﺔ %7.3ﺒﻴﻨﻤﺎ ﻤﻌﺩﻝ ﺍﻟﻘﻴﻤﺔ ﻟﻤﺴﺘﻭﻯ ﺍﻟﺨﺎﺭﺼﻴﻥ ﻓﻲ ﺍﻟﺩﻡ ﺍﺭﺘﻔﻊ ﺒﻨﺴﺒﺔ  .%51.8ﺒﺄﻷﻅﺎﻓﻪ
ﺇﻟﻰ ﺃﻥ ﻤﻌﺩﻝ ﺃﻟﻘﻴﻤﻪ ﻟﻤﺴﺘﻭﻯ ﺍﻟﺴﻜﺭ ﻭ  %HbA1cﻓﻲ ﺍﻟﺩﻡ ﻟﻸﺸﺨﺎﺹ ﺍﻟﺫﻴﻥ ﺘﻡ ﺇﻋﻁﺎﺀﻫﻡ ﺍﻟﺨﺎﺭﺼﻴﻥ ﺍﻨﺨﻔﻀﺕ ﺒﻨﺴﺒﺔ
 %6.6ﻭ  %5.9ﺒﺎﻟﺘﺴﻠﺴﻝ.

ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﻨﻘﺹ ﺃﻟﺨﺎﺭﺼﻴﻥ ﺍﻟﺤﺎﻓﻲ ﺘﻡ ﻤﺸﺎﻫﺩﺘﻪ ﻓﻲ ﺍﻻﺸﺨﺎﺹ ﺍﻟﻤﺸﻤﻭﻟﻴﻥ ﻓﻲ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﻪ ﻤﻊ ﻨﺴﺒﻪ ﺍﻨﺘﺸﺎﺭ ﺍﻜﺜﺭ ﻓﻲ
ﻋﻴﻨﺔ ﻤﺭﻀﻰ ﺍﻟﺴﻜﺭﻱ .ﺤﺎﻟﻪ ﺍﻟﺨﺎﺭﺼﻴﻥ ﺍﻟﻤﻘﺎﺴﻪ ﻟﻬﺎ ﻋﻼﻗﻪ ﻤﻊ ﺍﻟﺴﻴﻁﺭﺓ ﺍﻟﺴﻜﺭﻴﻪ ﻟﻤﺭﺽ ﺍﻟﺴﻜﺭﻱ.
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ABSTRACT
Background and objectives Measurement of chromogranin A in plasma has been used for
the diagnosis and prognosis of many endocrine and neuroendocrine tumors that are associated
with increased catecholamines secretion. Little is known, however, about the magnitude of
increased sympathetic activity after acute myocardial infarction. Investigating the value of
plasma chromogranin A as a quantitative measurement for this purpose probably will be of
clinical significance. The objective was to evaluate the sympathetic nervous system activity
in patients with acute myocardial infarction by measuring plasma chromogrnin A.
Methods This study involved 45 patients with acute myocardial infarction and 30 apparently
healthy subjects as controls. Serum troponin I and CK-MB were measured by VIDAS
machine and kinetic method respectively, chromogranin A was measured by ELISA
technique.
Results Plasma chromogranin A in myocardial infarction patients (307.4 ng/ml) was
significantly higher (p< 0.001) than that in controls (182.6 ng/ml). The value of plasma
chromogranin A level (≥ 252.1 ng/ml) had an accuracy of 77.3 %, sensitivity of 64.4 % and
96.7 % specificity for establishing increased sympathetic system activity in patients with
acute myocardial infarction. Patients with acute inferior wall myocardial infarction showed
no appreciable difference in plasma chromogranin A level (308.1 ng/ml) from patients with
other sites of myocardial wall infarction (306.8 ng/ml). Sympathetic activity was significantly
lower in myocardial infarction patients who received morphine compared to those with
negative history of morphine administration (236 vs 325.2 ng/ml, respectively, p = 0.01).
However, plasma chromogranin A level was not influenced by gender, history of diabetes
mellitus and smoking history.
Conclusions Measurement of plasma chromogranin A level is valuable for evaluating
sympathetic activity after acute myocardial infarction. The magnitude of increased
sympathetic system activity is not different in patients with acute inferior wall myocardial
infarction and patients with other sites of myocardial wall infarction. In addition, morphine
administration modulates sympathetic system activity after acute myocardial infarction.
Duhok Med J 2011;5(2): 11-23.
Key words: Chromogranin A, Sympathetic activity, Acute myocardial infarction

A

cute myocardial infarction (MI) is a
medical condition characterized by
damage and potential death (necrosis) of
cardiac myocytes caused by prolonged

interruption of the blood supply to a part
of the heart and it is the leading cause of
death both for men and women.1,2
Decreased cardiac output in acute MI
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lead
to
activation
of
several
neurohormonal systems such as reninangiotensin-aldosterone system, release of
anti-diuretic hormone, secretion of atrial
natriuretic peptides and activation of
sympathetic nervous system.2,3
Neurons
and
cells
of
the
neuroendocrine system contain vesicles
which store and release a variety of
peptide hormones, biogenic amines and
neurotransmitters. Chromogranins and
secretogranins are a unique group of
acidic, soluble secretory proteins found in
vesicles of neurons and neuroendocrine
cells. There are three types of
chromogranins;
the
first
one
is
chromogranin A (Cg A), a 49 kDa which
consists of 439 amino acids residues, first
isolated from chromaffin cells of the
adrenal medulla. The second type is
chromogranin B (Cg B) that consists of
657
amino
acids,
and
initially
characterized in a rat pheochromocytoma
cell line. The third chromogranin is
secretogranin II (chromogranin C), which
is isolated from the anterior pituitary
gland.4
In granulated vesicles of sympathetic
postganglionic neurons and adrenal
medullary cells, norepinephrine and
epinephrine are bound to adenosine triphosphate
and
associated
with
5
chromogranin A.
Chromogranin A increase has been
proposed as a diagnostic marker of several
neuroendocrine
tumors
such
as
pheochromocytoma,6
parathyroid
adenoma,7 carcinoid tumors,8 pancreatic
islet-cell and aortic body tumours.9 In
addition to that, measurement of
chromogranin A has yielded new insights
into the pathogenesis of essential
hypertension.4
Circulating levels of chromogranin A
appear to be a better index of sympathetic
activity.5 It has been reported that serum
concentration of chromogranin A increases
after cardiac arrest, strenuous exercise and
hypoglycaemia.10
12

As far as we are aware, data
concerning
the
measurement
of
chromogranins, particularly chromogranin
A in apparently healthy subjects and in
diseased conditions, are not available in
our locality. Little information, however,
are available concerning the role of
chromogranin A in the assessment of
sympathetic
system
activity
in
cardiovascular disorders.
The current study aims to contribute
whether and to what extent the
measurement of plasma chromogranin A
level can be used for the assessment of
sympathetic activity in patients with AMI.
METHODS
Subjects included in this study were
classified into two groups: patients with
acute MI (n = 45, comprised 39 males and
6 females, their average age = 57.62 years)
and a group of apparently healthy subjects
(n = 30, among them 25 were males and 5
females, their average age = 46.63 years).
General information and history were
reported, then measurement of vital signs,
echocardiography parameters (ejection
fraction and fractional shortening), then
venous blood samples were obtained for
measurement of plasma concentration of
chromogranin A, serum concentrations of
cardiac biomarkers (troponin I and CKMB) and high sensitivity C-reactive
protein.
In MI group, blood samples were
obtained within 24 hours of the onset of
symptoms and centrifuged at 3000 g for 30
min. at 4 oC. The serum and plasma were
obtained and frozen at -28 oC until the
time of analysis.
Control subjects were asked to fast
overnight (10 – 12 hours). Next day at 9
a.m. the questionnaire was completed and
sampling started. One subject was
investigated each day. All apparently
normal volunteers were kept in a calm
place at (20-25 oC) and in lying position
for 30 minutes before withdrawing blood
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samples. Blood samples were taken in the
same way as performed for patient group.
Plasma chromogranin A levels were
measured by ELISA using Epitope
Diagnostics, Inc. (EDITM) kit, serum
cardiac troponin I measured by VIDAS
using BioMerieux® SA, France kit. Serum
CK-MB measured by CK-MB isoenzyme
immunoinhibition
method
using
BIOLABO SA, France kit and hs-CRP
measured by ELISA using Monobind Inc.,
USA kit.

There were statistically significant
increases in the serum levels of CK-MB
(101 vs 13.7 UI/L, p< 0.001), troponin I
(3.9 vs 0.01 µg/L, p < 0.001) and high
sensitivity C-reactive protein (7.3 vs 2.8
µg/ml, p < 0.002) in the MI group
compared to the controls as shown in table
1.
Using
receiver
operating
characteristics (ROC) curve, table 2 and
figure 2 illustrate that serum troponin I
was of highest validity in differentiating
MI from healthy subjects with an area
under the curve (AUC) of 0.933, followed
by CK-MB (AUC = 0.905) and plasma
chromogranin A (AUC = 0.817)
respectively, hs-CRP was of the lowest
validity (AUC = 0.713) among the
selected parameters for differentiating MI
cases from controls.

RESULTS
There was a highly significant increase (P
< 0.001) of mean plasma chromogranin A
level in MI cases (307.4±19.43 ng/ml)
compared to the control group (182.6±9.59
ng/ml) (Figure 1).

Means (error bars: 95% CI for mean)

Plasma Chromogranin A (ng/ml)

800
700
600
500
400
300
200
100
0

Healthy0controls

MI 1cases

Study group

Figure 1. Comparison of the mean plasma Chromogranin A between MI cases and healthy controls

Table 1. Measurements of serum cardiac biomarkers and high sensitivity C-Reactive Protein in
the studied groups
Parameters
Healthy controls
MI
P value
N = 30
N = 45
Serum CK-MB (UI/L)
Mean ± SE
13.7 ± 0.62
101 ± 12.22
<0.001*
Serum Troponin-I (ug/L)
Median
0.01
3.9
<0.001**
Interquartile range
(0.01 - 0.01)
(0.5 - 14.95)
High sensitivity C-Reactive Protein (ug/ml)
Median
2.8
7.3
0.002**
(1.6 - 5.1)
(2.9 - 13.6)
Interquartile range
* Independent samples t-test was used
** Mann-Whitney U-test was used
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Table 2. ROC area for plasma chromogranin A and selected cardiac
biomarkers when used in differentiating MI cases from healthy controls
Parameters
ROC area
P
Plasma Chromogranin A (ng/ml)
Serum Troponin-I (ug/L)
Serum CK-MB (UI/L)
High sensitivity C-Reactive Protein (ug/ml)

0.817
0.933
0.905
0.713

<0.001
<0.001
<0.001
0.002

1.0
0.9
0.8

Sensitivity

0.7
0.6
0.5

Source of the Curve

Serum CK-MB (UI/L)

0.4

Serum Troponin-I (ug/L)
High sensitivity C-Reactive Protein (ug/ml)

0.3

Plasma Chromogranin A (ng/ml)
Reference Line

0.2
0.1
0.0
0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1 - Specificity

Figure 2. ROC curve showing the trade-off between sensitivity (true positive) and 1-specificity (false
positive) for plasma chromogranin A and selected cardiac biomarkers when used in differentiating acute
MI patients from healthy controls

Plasma chromogranin A cut-off value
associated with highest sensitivity is
positive if ≥ 107.7 ng/ml, which is
associated with detection rate (100 %) for
diagnosis and increased sympathetic
activity in acute MI cases when used for
screening purposes. A subject, who is
negative for the test at this cut-off value, is
considered negative for acute MI and
increased sympathetic system activity with
100 % certainty level.
The optimum (typical cut-off value) is
(252.1 ng/ml) which yields a sensitivity of
(64.4 %), accuracy (77.3%) and (96.7 %)
specificity. Testing positive at this cut-off
value will establish the diagnosis and
increased sympathetic system activation in
MI with 95.1 % confidence. In the same
context, testing negative will exclude MI
and sympathetic overactivity in MI with
(96.1 %) confidence. The cut-off value of
14

the highest specificity is 307.5 fmol/ml. At
this cut-off value, the diagnosis and
increased sympathetic system activation in
MI is established with 100 % confidence
(Table 3).
Plasma chromogranin A reached to its
highest level after 13 hours from onset of
symptoms (345.7 ng/ml), but it was
statistically not different from other
subgroups (when blood sampling done
within 12 hours of the onset of symptoms)
(p = 0.29) (Figure 3).
Thrombolytic
therapy
induced
appreciable but statistically not significant
decrease of plasma chromogranin A level
compared to those with negative history of
thrombolytic therapy (276 vs 340.2 ng/ml,
p = 0.1). However, patients with positive
history of thrombolytic therapy showed
significantly higher levels of serum
troponin I (Table 4).
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Table 3. Validity parameters of plasma chromogranin A, selected cardiac biomarkers and high
sensitivity C-reactive protein when used to differentiate MI from controls

50%

90%

NPV at
pretest
probability
=10%

Positive if greater than or equal to cut-off value
Plasma chromogranin A (ng/ml)
107.7 (highest sensitivity)
100.0
10.0
64.0
52.6
252.1 (Optimum)
64.4
96.7
77.3
95.1
307.5 (highest specificity)
42.2
100.0
65.3
100.0

90.9
99.4
100.0

100.0
96.1
94.0

Parameters

Sensitivity

Serum Troponin I (µg/L)
0.01 (Opimum, highest
sensitivity and highest
specificity)
Serum CK-MB (UI/L)
10.0 (highest sensitivity)
18.9 (Optimum cut-off)
23.3 (Highest specificity)

Specificity

Accuracy

PPV at pretest
probability

86.7

100.0

92.0

100.0

100.0

98.5

97.8
88.9
84.4

16.7
96.7
100.0

65.4
92.0
90.6

54.0
96.4
100.0

91.4
99.6
100.0

98.6
98.7
98.3

6.7
63.3
100.0

60.0
70.7
53.3

50.6
67.3
100.0

90.2
94.9
100.0

93.2
95.9
92.0

High sensitivity C-Reaction Protien (µg/ml)
0.5 (highest sensitivity)
95.6
2.95 (Optimum)
75.6
14.90 (highest specificity)
22.2
PPV is positive predictive value
NPV is negative predictive value

ea s (e o ba s 95% C o

ea )

Plasma Chromogranin A (ng/ml)

800
700
600
500
400
300
200
100

First tertile0
(<=8hours)

Second tertile
(9–12hours)
1

Third tertile
(13+hours)
2

3

Time (hours) between the onset of symptoms and blood sampling-te

Figure 3. Showing the mean plasma Chromogranin A by ordered categories of time interval between
onset of symptoms and blood sampling in patients with acute myocardial infarction
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Table 4. Comparison of the plasma chromogranin A and selected serum cardiac
biomarkers in MI patients with positive and negative history of thrombolytic
therapy
Parameters

Received Thrombolytic therapy
(Actilyse)
Negative
Positive
N = 22
N = 23

Plasma Chromogranin A (ng/ml)
Mean ± SE
340.2 ± 31.03
Serum CK-MB (UI/L)
Mean ± SE
78.4 ± 14.39
Serum Troponin-I (ug/L)
Median
1.39
Interquartile range
(0.16 - 6.77)
High sensitivity C-Reactive Protein (ug/ml)
Median
5.2
Interquartile range
(1.9 - 8.6)

P

276 ± 22.5

0.1*[NS]

122.6 ± 18.76

0.07*[NS]

9.58
(1.11 - 86.9)

0.029**

10.7
(3.2 - 20.1)

0.06**[NS]

* Independent samples t-test was used
** mann-Whitney U-test was used

No statistically significant differences
in plasma chromogranin A levels (Table 5)
and other selected cardiac biomarkers were
noticed among patients with inferior wall
MI and other sites of myocardial wall
infarction.
Measurement of echocardiography
parameters and vital signs showed no
significant or appreciable differences
between patients with inferior wall and
other sites of MI (Data are not shown).
As shown in table 6, the mean plasma

chromogranin A level was significantly (p
= 0.01) lower among patients with acute
MI who received morphine (325.2 ng/ml)
on admission, compared to those who did
not receive morphine (236 ng/ml).
Meanwhile, other independent variables
(patient’s history of CVD, family history
of CVD, history of diabetes mellitus and
gender) did not influence an appreciable
and significant difference in plasma
chromogranin A levels.

Table 5. Comparison of plasma chromogranin A, selected serum cardiac biomarkers and
high sensitivity C-reactive protein among patients with inferior wall MI and other sites of
myocardial wall infarction
Parameters

Site of MI
Inferior wall
Other sites
N = 25
N = 20

Plasma Chromogranin A (ng/ml)
Mean ± SE
306.8 ± 23.55
Serum CK-MB (UI/L)
Mean ± SE
94.5 ± 16.47
Serum Troponin-I (ug/L)
Median
2.95
Interquartile range
(0.5 - 10.8)
High sensitivity C-Reactive Protein (ug/ml)
Median
10.4
Interquartile range
(3.2 - 14.9)
* Independent samples t-test was used
** Mann-Whitney U-test was used

16

P

308.1 ± 33.03

0.98*[NS]

109.1 ± 18.54

0.56*[NS]

3.95
(0.47 - 25.95)

0.6**[NS]

4.8
(2.9 - 12.1)

0.21**[NS]
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Table 6. The mean plasma Chromogranin-A by selected independent variables
among cases with MI
Independent variables

Patient’s history of CVD
Negative
Positive
Family history of CVD
Negative
Positive
History of diabetes mellitus
Negative
Positive
Received morphine
Negative
Positive
Sex
Female
Male

Plasma Chromogranin A
(ng/ml)
Mean ± SE
N

P (t-test)

0.35[NS]
283.1 ± 26.4
317.2 ± 25.1

13
32

300.4 ± 24.4
361.9 ± 32.3

26
19

0.68[NS]

0.34[NS]
295.5 ± 21.37
344.1 ± 44.27

34
11

325.2 ± 22.63
236 ± 24.99

36
9

0.01

0.95 [NS]
303.5 ± 66.1
308 ± 20.39

According to the smoking history,
each study group was divided into three
subgroups; non smoker, current smoker
and X-smoker. In the control group, no
significant difference were noticed in the
levels of plasma chromogranin A and
cardiac biomarkers between the subgroups
(Data are not shown).
Meanwhile, in the MI group signifi-

6
39

cantly higher levels of CK-MB and
troponin I were observed in the current
smokers compared to non smokers and Xsmokers (133.1 vs 72.7 and 64.7 UI/L, p =
0.032) and (10.8 vs 1.12 and 0.17, p =
0.001) respectively (Table 7), but, plasma
chromogranin A and serum hs-CRP levels
were not significantly affected by smoking
history.

Table 7. Measurement of plasma chromogranin A, serum cardiac biomarkers and high sensitivity
C-reactive protein in MI cases according to smoking history
MI cases

Non smoker
N = 16

Plasma Chromogranin A (ng/ml)
Mean ± SE
353.7 ± 40.61
Serum CK-MB (UI/L)
Mean ± SE
72.7 ± 16.05
Serum Troponin-I (ug/L)
Median
1.12
Interquartile range
(0.03 - 7.3)
High sensitivity C-Reactive Protein (ug/ml)
Median
6.6
Interquartile range
(2 - 21.2)
* One-way ANOVA test was used
**Kruskall-Wallis test was used

Smoking history
Current smoker
N = 22

X-smoker
N=7

P value

272 ± 20.88

312.6 ± 45.86

0.16*[NS]

133.1 ± 18.32

64.7 ± 28.52

0.032*

10.8
(2.63 - 82.25)

0.17
(0.01 - 2.64)

0.001**

8.2
(4.1 - 11.1)

3.1
(1.7 - 7.8)

0.29**[NS]
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DISCUSSION
Significant increases in serum troponin I
and CK-MB were observed in patients
with acute myocardial infarction compared
to the controls. These markers are specific
for myocardial cell damage11 and support
our clinical diagnosis of acute myocardial
infarction.
Patients with acute myocardial
infarction had an increased plasma
chromogranin A level about 1.7 fold in
comparison to normal controls. Although
limited data are available in this field, our
findings are consistent with those of other
studies12, 13 and indicate that sympathetic
system activity is greater in patients with
acute myocardial infarction than the
normal subjects.
The present study showed that an
optimum (typical) cut-off value of more
than or equal to 252.1 ng/ml had an
accuracy of 77.3 %, sensitivity of 64.4 %
and 96.7 % specificity for establishing
increased sympathetic activity in acute
myocardial infarction.
Moreover,
recent
information
demonstrated that chromogranin A is
detected in human myocardial secretory
granules containing atrial natriuretic
peptide, and myocardial production of
chromogranin A in humans is enhanced in
patients with dilated and hypertrophic
cardiomyopathy,12
suggesting
that
chromogranin A may be released from the
myocardium in conditions characterized
by increased pressure or volume overload.
Therefore, determination of plasma
chromogranin A is clinically significant
and might be of value in the diagnosis of
acute myocardial infarction (in addition to
the assessment of sympathetic system
activity) which can be used as an
additional new biochemical marker for the
diagnosis of acute myocardial infarction.
However, this does not rule out the
possibility that other organs, including
adrenal glands, might be the contributing
sources
to
increased
levels
of
chromogranin A.13
18

This study showed that sympathetic
hyperactivity is not affected by the time
span after acute myocardial infarction,
indicating that the magnitude and the
duration of this activation are probably
linked to the extent of myocardial injury
and the degree of ventricular dysfunction.
Our results are in agreement with an
experimental study carried out by Jardine
et al.14 who reported a sustained increase
in sympathetic system activity following
experimental myocardial infarction.
Patients with positive history of
thrombolytic
therapy
had
plasma
chromogranin A level about 19 % lower
than in patients with negative history of
thrombolytic therapy. Although this
difference was statistically not significant,
this effect of thrombolytic therapy on
sympathetic system activity might partly
contribute to the hemodynamic stability of
patients with acute myocardial infarction
following reperfusion therapy.
Patients with positive history of
reperfusion therapy showed higher serum
levels of cardiac biomarkers compared to
those with negative history of such
therapy. This might indicate that
restoration of blood flow to an ischemic
area (or necrotic area) of myocardial wall
cause washing of large quantities of these
cardiac biomarkers into the circulation. In
addition, troponin I is more abundant in
the myocardium than CK-MB,15,16 which
might contribute to the more obvious
elevation of troponin I following
thrombolytic therapy.
Our study showed no influence of site
of infarction on levels of plasma
chromogranin A. Indicating that the degree
of sympathetic system activation is more
or less similar and not dependent on the
site of infarction.
We
found
that
morphine
administration significantly decreases
sympathetic system activity after acute MI.
Our results are consistent with those
reported by Takashi et al.17 and Kienbaum
et al.18 On the other hand, this finding is
not consistent with results observed by
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Mildh et al.19 and Carter et al.20 who
demonstrated an increased sympathetic
activity and mean arterial pressure after
morphine administration.
The mechanism through which
morphine decrease the sympathetic
activity could be the binding of morphine
to opioid receptors of sympathetic centers
in the brain stem and spinal cord.21
It has been found that co-release of
chromogranin A and catecholamine is
increased in smokers.22 However, we
found in the present work that smoking
does not influence chromogranin A levels
neither in the control subjects nor in
patients with acute myocardial infarction.
This might be attributed to desensitization
and downgrading of nicotinic receptors at
autonomic ganglia due to chronic
excessive exposure to nicotine, because
majority of smokers in this study (71.4%)
were moderate and heavy smokers.
Current smokers in the myocardial
infarction group showed significantly
higher serum levels of cardiac biomarkers.
This indicates that current smokers are
liable to a more extensive damage of
myocardial wall during such attacks than
non smokers or X-smokers. This could be
attributed to higher plasma fibrinogen
level in the current smokers.23 Plasma
fibrinogen levels show a dose dependent
increase in smokers, and abstention from
smoking reduces both synthesis and
plasma fibrinogen level.24 high plasma
fibrinogen levels promote atherogenesis,
thrombogenesis and increased blood
viscosity with consequent extensive
occlusion of coronary arteries.25
In agreement with previous studies,
3,26,27
we found that hs-CRP is significantly
increased in acute myocardial infarction.
High values of hs-CRP suggest that the
patient may be at increased risk of cardiac
events28; therefore, patients with acute
myocardial infarction should be kept under
strict medical observation within the first
few days.
Patients with positive history of
thrombolytic therapy showed significantly
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higher levels of hs-CRP than those with
negative history. This indicates that
restoration of blood flow to a damaged
tissue will consequently activate the
inflammatory process.
We conclude that these data indicate
that AMI is associated with increased
sympathetic nervous system activity and
measurement of plasma chromogranin A
levels can be used readily to assess the
extent of this activity.The magnitude of
increased sympathetic system activity is
not different in patients with acute inferior
wall MI and patients with other sites of
myocardial wall infarction. Morphine
administration modulates sympathetic
system activity after AMI. Increased
sympathetic system activity after AMI is
not restricted to a certain period of time,
and is attributed to the degree of
hemodynamic stability following such
attacks. Sympathetic system activity is not
increased in heavy smokers which is most
likely due to down-regulation and
desensitization of nicotinic receptors at
autonomic ganglia following long-term
exposure to nicotine. As well as high
sensitivity C-reactive protein level peaks
after 12 hours of the onset of AMI, during
which the patient is at increased risk of
complications and careful observation is
needed until hs-CRP begins to decrease.
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ﺍﻟﺨﻼﺼﺔ

ﺩﻭﺭ ﺍﻟﻜﺭﻭﻤﻭﻜﺭﺍﻨﻴﻥ ﺃﻱ ﻓﻲ ﺘﻘﺩﻴﺭ ﻨﺸﺎﻁ ﺍﻟﺠﻬﺎﺯ ﺍﻟﻌﺼﺒﻲ ﺍﻟﻭﺩﻱ ﻓﻲ ﺍﺤﺘﺸﺎﺀ ﺍﻟﻌﻀﻠﺔ ﺍﻟﻘﻠﺒﻴﺔ ﺍﻟﺤﺎﺩ
ﺨﻠﻔﻴﺔ ﻭﺍﻫﺩﺍﻑ ﺍﻟﺒﺤﺙ :ﺇﺴﺘﻌﻤﻝ ﻗﻴﺎﺱ ﺍﻝ A chromograninﻓﻲ ﺍﻟﺒﻼﺯﻤﺎ ﻓﻲ ﺘﺸﺨﻴﺹ ﺍﻟﻌﺩﻴﺩ ﻤﻥ ﺃﻭﺭﺍﻡ ﺍﻟﻐﺩﺩ ﺍﻟﺼﻡ ﻭ
ﺍﻟﻐﺩﺩ ﺍﻻﻓﺭﺍﺯﻴﺔ ) (neuroendocrineﺍﻟﺘﻲ ﺘﻔﺭﺯ ﺍﻝ  catecholamineﻓﻲ ﺍﻟﻤﺼﻝ .ﺭﻏﻡ ﻭﺠﻭﺩ ﻗﻠﺔ ﻤﻌﺭﻓﺔ ﺤﻭﻝ ﻤﻘﺩﺍﺭ

ﻨﺸﺎﻁ ﺍﻟﺠﻬﺎﺯ ﺍﻟﻭﺩﻱ ﺍﻟﻤﺘﺯﺍﻴﺩ ﺒﻌﺩ ﺍﺤﺘﺸﺎﺀ ﺍﻟﻌﻀﻠﺔ ﺍﻟﻘﻠﺒﻴﺔ ﺍﻟﺤﺎﺩ ،ﻤﻥ ﺍﻟﻤﺤﺘﻤﻝ ﺍﻥ ﻴﻜﻭﻥ ﺍﻟﺘﺤﺭﻱ ﻟﻘﻴﻤﺔ A chromogranin
ﻓﻲ ﺍﻟﺒﻼﺯﻤﺎ )ﻜﻤﻘﻴﺎﺱ ﻜﻤﻲ ﻟﻬﺫﺍ ﺍﻟﻐﺭﺽ( ﺫﺍ ﺃﻫﻤﻴﺔ ﺴﺭﻴﺭﻴﺔ .ﺍﻟﻬﺩﻑ ﻤﻥ ﺍﻟﺩﺭﺍﺴﺔ ﺘﻘﻴﻴﻡ ﻨﺸﺎﻁ ﺍﻟﺠﻬﺎﺯ ﺍﻟﻌﺼﺒﻲ ﺍﻟﻭﺩﻱ ﺒﻌﺩ
ﺍﺤﺘﺸﺎﺀ ﺍﻟﻌﻀﻠﺔ ﺍﻟﻘﻠﺒﻴﺔ ﺍﻟﺤﺎﺩ ﺒﻁﺭﻴﻘﺔ ﻜﻤﻴﺔ ﺨﻼﻝ ﻗﻴﺎﺱ ﻤﺴﺘﻭﻯ  chromogranin Aﻓﻲ ﺍﻟﺒﻼﺯﻤﺎ.

ﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﺍﻻﺸﺨﺎﺹ ﺍﻟﻤﺸﻤﻭﻟﻴﻥ ﻓﻲ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻗﺴﻤﻭﺍ ﺍﻟﻰ ﻤﺠﻤﻭﻋﺘﻴﻥ :ﺨﻤﺱ ﻭ ﺍﺭﺒﻌﻭﻥ ﻤﺭﻴﻀﺎ ﻤﻥ ﺍﻟﻤﺼﺎﺒﻴﻥ

ﺒﺎﺤﺘﺸﺎﺀ ﺍﻟﻌﻀﻠﺔ ﺍﻟﻘﻠﺒﻴﺔ ﺍﻟﺤﺎﺩ ﻭ ﺜﻼﺜﻭﻥ ﺸﺨﺼﺎ ﻁﺒﻴﻌﻴﺎ .ﺘﻡ ﻤﻸ ﺍﺴﺘﻤﺎﺭﺓ ﺍﻻﺴﺘﺒﻴﺎﻥ ﻟﻜﻼ ﺍﻟﻤﺠﻤﻭﻋﺘﻴﻥ ،ﺜﻡ ﺘﻡ ﻗﻴﺎﺱ ﺘﺭﺍﻜﻴﺯ
ﺍﻝ  troponin Iﺒﺠﻬﺎﺯ  VIDASﻭ  CK-MBﺒﻁﺭﻴﻘﺔ  Kineticﻭ ﺘﺭﻜﻴﺯ ﺍﻝ  chromogranin Aﻓﻲ ﺍﻟﺒﻼﺯﻤﺎ ﺒﻁﺭﻴﻘﺔ
 .ELISAﺘﻡ ﺍﺨﺫ ﻨﻤﺎﺫﺝ ﻤﻥ ﻤﺠﻤﻭﻋﺔ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﺎﺤﺘﺸﺎﺀ ﺍﻟﻌﻀﻠﺔ ﺍﻟﻘﻠﺒﻴﺔ ﺨﻼﻝ  24ﺴﺎﻋﺔ ﻤﻥ ﺒﺩﺀ ﻋﻼﻤﺎﺕ ﺍﻟﻤﺭﺽ.
ﺍﻟﻨﺘﺎﺌﺞ :ﻟﻭﺤﻅ ﺯﻴﺎﺩﺓ ﻤﻌﻨﻭﻴﺔ ﻓﻲ ﻤﻌﺩﻝ ﻤﺴﺘﻭﻯ ﺍﻝ

 chromogranin Aﻋﻨﺩ ﺍﻟﻤﺭﻀﻰ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﺎﺤﺘﺸﺎﺀ ﺍﻟﻌﻀﻠﺔ

ﺍﻟﻘﻠﺒﻴﺔ ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻻﺸﺨﺎﺹ ﺍﻟﻁﺒﻴﻌﻴﻴﻥ ) Vs 182.6 ng/ml) ((P<0.001 307.4ﺒﺎﻟﺘﺘﺎﺒﻊ .ﻗﻴﻤﺔ ﻤﺴﺘﻭﻯ

chromogranin Aﻓﻲ ﺍﻟﺒﻼﺯﻤﺎ ﺍﻜﺒﺭ ﺍﻭ ﻴﺴﺎﻭﻱ  ng/ml 252.1ﻟﻪ ﺩﻗﺔ  ، %77.3ﺤﺴﺎﺴﻴﺔ  %64.4ﻭ ﺨﺼﻭﺼﻴﺔ

 %96.7ﻻﺜﺒﺎﺕ ﺯﻴﺎﺩﺓ ﻨﺸﺎﻁ ﺍﻟﺠﻬﺎﺯ ﺍﻟﻌﺼﺒﻲ ﺍﻟﻭﺩﻱ ﻋﻨﺩ ﺍﻟﻤﺭﻀﻰ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﺎﺤﺘﺸﺎﺀ ﺍﻟﻌﻀﻠﺔ ﺍﻟﻘﻠﺒﻴﺔ ﺍﻟﺤﺎﺩ .ﺍﻟﻤﺭﻀﻰ
ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﺎﺤﺘﺸﺎﺀ ﺍﻟﻌﻀﻠﺔ ﺍﻟﻘﻠﺒﻴﺔ ﻨﻭﻉ  inferiorﻟﻡ ﻴﺘﺒﻴﻥ ﻋﻨﺩﻫﻡ ﺍﻱ ﺍﺨﺘﻼﻑ ﻤﻘﺩﺭ ﻓﻲ ﻤﺴﺘﻭﻯ ﺍﻝ chromogranin A
ﻓﻲ ﺍﻟﺒﻼﺯﻤﺎ ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﺤﺘﺸﺎﺀ ﺍﻟﻌﻀﻠﺔ ﻓﻲ ﺍﻟﻤﻭﺍﻗﻊ ﺍﻻﺨﺭﻯ ﻤﻥ ﺠﺩﺍﺭ ﺍﻟﻘﻠﺏ ) Vs 308.1 ng/ml) 306.8ﺒﺎﻟﺘﺘﺎﺒﻊ.
ﻓﻲ ﻤﺭﻀﻰ ﺍﺤﺘﺸﺎﺀ ﺍﻟﻌﻀﻠﺔ ﺍﻟﻘﻠﺒﻴﺔ ،ﺘﺒﻴﻥ ﻭﺠﻭﺩ ﺍﻨﺨﻔﺎﺽ ﻤﻌﻨﻭﻱ ﻓﻲ ﻨﺸﺎﻁ ﺍﻟﺠﻬﺎﺯ ﺍﻟﻌﺼﺒﻲ ﺍﻟﻭﺩﻱ )ﻤﺘﻤﺜﻼ ﺒﻤﺴﺘﻭﻯ ﺍﻝ
 chromogranin Aﻓﻲ ﺍﻟﺒﻼﺯﻤﺎ( ﺒﻌﺩ ﺍﺴﺘﻼﻤﻬﻡ ﺍﻟﻤﻭﺭﻓﻴﻥ ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻟﻤﺭﻀﻰ ﺍﻟﺫﻴﻥ ﻟﻡ ﻴﻌﺎﻟﺠﻭﺍ ﺒﺎﻟﻤﻭﺭﻓﻴﻥ )Vs 236

 (325.2 ng/ml, P = 0.01ﺒﺎﻟﺘﺘﺎﺒﻊ ،ﺒﻴﻨﻤﺎ ﻟﻡ ﻴﺘﺄﺜﺭ ﻤﺴﺘﻭﻯ ﺍﻝ  chromogranin Aﻓﻲ ﺍﻟﺒﻼﺯﻤﺎ ﺒﺎﻟﺠﻨﺱ ﻭ ﺩﺍﺀ
ﺍﻟﺴﻜﹼﺭﻱ ﻭ ﺍﻟﺘﺩﺨﻴﻥ.
ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﻴﻤﻜﻥ ﺍﺴﺘﺨﺩﺍﻡ ﻗﻴﺎﺱ ﻤﺴﺘﻭﻴﺎﺕ ﺍﻝ  chromogranin Aﻓﻲ ﺍﻟﺒﻼﺯﻤﺎ ﻟﺘﻘﻴﻴﻡ ﺩﺭﺠﺔ ﺍﻟﺯﻴﺎﺩﺓ ﻓﻲ ﻨﺸﺎﻁ ﺍﻟﺠﻬﺎﺯ
ﺍﻟﻌﺼﺒﻲ ﺍﻟﻭﺩﻱ ﺒﻌﺩ ﺍﺤﺘﺸﺎﺀ ﺍﻟﻌﻀﻠﺔ ﺍﻟﻘﻠﺒﻴﺔ ﺍﻟﺤﺎﺩ .ﺍﺤﺘﺸﺎﺀ ﺍﻟﻌﻀﻠﺔ ﺍﻟﻘﻠﺒﻴﺔ ﻨﻭﻉ  inferiorﻭ ﺍﻻﺤﺘﺸﺎﺀ ﻓﻲ ﺍﻟﻤﻭﺍﻗﻊ ﺍﻻﺨﺭﻯ

ﻤﻥ ﺠﺩﺍﺭ ﺍﻟﻘﻠﺏ ﻟﻬﻤﺎ ﻨﻔﺱ ﺩﺭﺠﺔ ﺍﻟﺯﻴﺎﺩﺓ ﻓﻲ ﻨﺸﺎﻁ ﺍﻟﺠﻬﺎﺯ ﺍﻟﻌﺼﺒﻲ ﺍﻟﻭﺩﻱ .ﻭ ﺍﺨﻴﺭﺍ ﺍﻟﻤﻭﺭﻓﻴﻥ ﻴﻐﻴﺭ ﺍﺴﺘﺠﺎﺒﺔ ﺍﻟﺠﻬﺎﺯ
ﺍﻟﻭﺩﻱ ﺒﻌﺩ ﺍﺤﺘﺸﺎﺀ ﺍﻟﻌﻀﻠﺔ ﺍﻟﻘﻠﺒﻴﺔ ﺍﻟﺤﺎﺩ.
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CONGENITAL HEART DISEASE IN DOWN SYNDROME: EXPERIENCE OF
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ABSTRACT
Background and objectives Congenital cardiac disease is the commonest cause of death in
patients with Down’s syndrome during the first two years of life, with 40-65% of the patients
having congenital cardiac malformations. The lesions can be single or multiple. Our objective
was to evaluate the frequency and type of such congenital cardiac malformations in patients
born with Down’s in Kurdistan of Iraq.
Methods We reviewed all patients with Down’s syndrome who underwent a cardiologic
screening examination from January 2009
to June 2010, in the Pediatric Cardiology
Department in Pediatric Teaching Hospital in Sulaimany.
Results Of the total 445 Down syndrome cases, 236 (53%) patients with Down syndrome
found to have congenital heart disease, 124(52.5%) patients were male and 112(47.5%)
patient were female, and among the total number 173(73.3%) patients had isolated congenital
heart disease and 63(26.7%) patients presented with associated congenital heart defect.
Ventricular Septal Defect was the most common single malformation, found in almost 39.3%
of all cases and Atrioventricular Septal Defect found in 21.3%, Patent Ductus Artriosus
account for 18.4%, and also Atrial Septal defect and Patent Ductus Artriosus was the most
common associated anomalies in 25% of associated anomalies cases.
Conclusions The high frequency of ventricular septal defect, and the differential distribution
of the cardiac malformations associated with Down syndrome among Kurdish children,
differs from what has been reported in the United States of America, Europe, and surrounding
countries in Asia, but similar results have been found in Malaysian, Chinese and Hong Kong
studies. This difference warrants further research.
Duhok Med J 2011;5(2): 24-33.
Key words: Down syndrome, Ventricular septal defect, Atrioventricular septal defect,
Experience

C

ongenital
cardiac
malformations
continue to pose a significant problem
in public health Worldwide .1,2 Such
malformations include all structural and
functional cardiac defects present at birth,
even if discovered later in life.3 The
incidence of such lesions is commonly
reported as 8 children in each 1,000 live
births.1–3
About half of all deaths in children
with
such
congenital
cardiac
malformations occur within the first year
of life. After the first year of life, however,
the mortality rate for children with
congenital cardiac disease is similar to that
of other children without such disease.3

Among all patients having congenital
cardiac disease, up to one tenth exhibits
Down’s syndrome, while between twofifths and two-thirds of those with Down’s
syndrome have an associated congenital
cardiac malformation.4–11
Trisomy 21, Down syndrome, is one
of a number of chromosomal abnormalities
associated with congenital heart disease.
Recent studies indicate that approximately
5% of all congenital heart defects are
associated
with
some
form
of
chromosomal abnormality the majority of
which
are
Down
syndrome.12-15
Endocardial cushion defect and ventricular
septal defects (VSD) both have been

* Lecturer in Sulaimny Medical Institute; Trained Pediatric Cardiologist, Pediatric Teaching Hospital –
Pediatric Cardiology Department. Tel 07701474701; E mail: asofaek@hotmail.com
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reported as the most common. The
association between endocardial cushion
defects and Down syndrome is so striking
that when an endocardial cushion defect is
diagnosed in an infant, the possibility of
Down syndrome always should be
considered.12, 16-18
Down syndrome tends to be
associated with the more severe forms of
endocardial cushion defect.12
The VSD in patients who have Down
syndrome has been found to be of a
different type than that seen in other
children. Inlet VSDs, rare in non-Down
syndrome children who have ventricular
defects, are common in trisomy 21.12, 19-21
The type of congenital cardiac disease
in patients with Down’s syndrome is
known to vary according to geographical
location. In the United States of America
and Europe, an AVSD with common
valvar orifice is the commonest
malformation, being found in up to threefifths of patients.3,5,8,18,22–38
In Asia, in contrast, a single VSD
defect is reported to be the most common
defect, seen in about two-fifths,9,10 while
in Latin-America, an ASD in the oval
fossa was reported to be the most common
lesion, again seen in about two-fifths of
cases.6
Diagnosis is rapid, non-invasive, and
definitive by echocardiography. It is best
performed under the direction of pediatric
cardiologists, who have the necessary
equipment, technical skill, and clinical
experience.17 Pulmonary vascular disease
is more common and occurs at an earlier
stage in babies with Down's syndrome and
congenital heart disease,9 particularly in
those with large left to right shunts.9,10
Such babies have a higher pulmonary
artery
pressure
both
at
cardiac
9
catheterization and preoperatively than
have normal babies. About 30-40% of
children have irreversible changes
precluding surgery at the time of
presentation.10,29
All patients who have large VSDs,
with or without endocardial cushion

Volume 5, Number 2, 2011

components, are candidates for the
development of pulmonary vascular
obstructive
disease
(Eisenmenger
syndrome). In the non trisomy patients, if
these large defects are not corrected,
pulmonary vascular disease may occur as
early as 2 years of age. In patients who
have Down syndrome, the problem may
have its onset as early as 6 months of
age.12 Down syndrome children who have
congestive heart failure and pulmonary
hypertension should undergo surgical
management (reparative or palliative) prior
to 6 months of age to prevent the
development of Eisenmenger syndrome.12
METHODS
We reviewed 445 cases with Down
syndrome for whom we did cardiological
screening examination between January
2009 to June 2010 in the Pediatric
Cardiology Department / Pediatric
Teaching Hospital in Sulaimany/Kurdistan
/Iraq.
The
unit
provides
pediatric
cardiological assessment for over 1.5 to 2
million people (excluding those going to
private clinics which are few) in Kurdistan
and nearby regions. Children have been
referred from general pediatricians, public
hospitals and Children rehabilitation center
(CRC) which deal with debilitated
children, for diagnosis and treatment of
their condition related to heart.
All diagnosis of Down syndrome
depends on clinical criterion. Data taken
for each patient include name, age,sex,type
of congenital heart disease.
The types of congenital heart disease was
assessed
by
transthoracic
echocardiography with Siemens cypress
machine with 2 probes 3c Mega Hertz
(MH), 7cMH by 2 Dimensional and
Doppler study by the same echocardiographer.
RESULTS
Of the total 445 Down syndrome cases,
236 (53%) patients with Down syndrome
25
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were found to have congenital heart
disease, 124 (52.5%) patients were male
and 112 patient were female (Table 1),
and among the total number, 173 patients
had isolated CHD and 63 patients
presented with associated congenital heart
defect i.e. two and more defects (Table 2).
Thirty-one percent of the patients were
from Sulaimanya, 24% from Erbil, 23%
from Duhok and 22% from Kirkuk (Figure
1).
Table 1. Sex distribution among Down
syndrome cases
Sex
Male
Female
Total

No. (%)
124 (52.5)
112(47.5)
236

Table 2. Types of congenital heart disease in
Down syndrome
Type

No. (%)

Single cardiac defects
Associated cardiac defects
Total

173(73.3)
63(26.7)
236

Figure 1. Distribution of Down syndrome cases
according to cities of Kurdistan

Table 3 and 4 shows the types of
single and also associated congenital heart
disease among Down syndrome cases, in
which VSD is the most common single
cardiac anomaly prevalent in Kurdish
people and also the ASD+ patent ductus
artriosus (PDA) is the most common
association anomaly in these patients.
26

Table 3. Types of isolated congenital heart
disease in Down syndrome cases
Type

No. (%)

Complete AVSD
Partial AVSD
Intermediate AVSD
Transitional AVSD
VSD
PDA
ASD
TOF
AS
Dilated cardiomopathy
Bicuspid aortic valve
TAPVR to SVC
PPHT

37 (21.3)
6 (3.4)
3 (1.7)
2 (1.1)
68(39.3)
32 (18.4)
14 (8)
6 (3.4)
1 (0.5)
1 (0.5)
1 (0.5)
1 (0.5)
1 (0.5)

Total

173

AVSD: atrioventricular septal defect, VSD:
ventricular septal defect, PDA: patent ductus
artriosus, ASD: atrial septal defect, TOF:
Tetrallogy of Fallot, AS: aortic stenosis,
TAPVR: Total anomalus pulmonary venous
return,
PPHT:
persistent
pulmonary
hypertension

Pulmonary hypertension occurs more
commonly in AV cannel than in VSD
cases among cases of Down syndrome
with unprotected pulmonary circulation
associated no pulmonary stenosis.
Figure 2 shows that pulmonary
hypertension assessed by echo study is
more common in cases of AVSD than
VSD alone in which among 36 patients
with isolated VSD 13 affected by
pulmonary hypertensive disease in contrast
among 40 patients with isolated AVSD, 27
patients have pulmonary vascular disease,
Chi square done on the results between
two kinds of defects shows statistically
significant results indicating that AVSD is
more likely to cause pulmonary
hypertension than in case of VSD alone (P
value is 0.0054).
Figure 3 shows that the subaortic type
of VSD accounts for 78% of cases of
VSD, the inlet type for 16% and the
muscular type for 6%.
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Table 4. Types of associated congenital heart disease in Down syndrome
cases
Associated defect

ASD

VSD

PDA

AV
cannel

Total

ASD+PDA
CoA with PDA
ASD+PS
AVSD+PS+PDA
AVSD+PDA
AVSD+PS
AVSD+ASD
AVSD+ASD+PDA
AVSD+TGA+PDA
AVSD+ASD
TOF+ASD
VSD +PS
VSD+ASD+ PDA
VSD+ASD
VSD+PS+AS
VSD+PDA
VSD+AS
Total

21
0
2
0
0
0
4
0
0
1
3
0
5
4
0
0
0
39

0
0
0
0
0
0
0
0
0
0
0
2
5
4
1
6
1
19

21
2
0
2
4
0
0
2
1
0
0
0
5
0
0
6
0
42

0
0
0
2
4
2
4
2
1
1
0
0
0
0
0
0
0
16

21
2
2
2
4
2
4
2
1
1
3
2
5
4
1
6
1
63

CoA: Coarctation of aorta, PS: pulmonary stenosis, TGA: transposition of
great arteries

Figure 2. Frequency of occurrence of pulmonary hypertension in isolated congenital heart
disease with unprotected pulmonary circulation
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Figure 3. Frequency of types of Ventricular septal defects in cases of Down syndrome

DISCUSSION
When children are born with Down’s
syndrome, the presence of an associated
congenital cardiac malformation is known
to increase mortality in the first two years
of life.18,22
We found that nearly half of our
patients got congenital heart disease; this
prevalence is similar to that recorded in
United States of America, Europe and
Mexico.3-5,16,28,30,31
In Kurdistan of Iraq, however,
ventricular septal defect was the most

common single malformation, found in
almost 39.3% of all cases, which is similar
to data from other countries, as Hongkong
,7 Malaysia ( 41% ),9 China (43.6%),10
and Danmark (49%).24
The second most common CHD in
Kurdistan region is AVSD which account
for 27.5% of all types of AVSD, where in
china was 15.4%,10 and in Denmark was
24.7%,24 they are like this study where
AV cannel is the second most common
type, but in most of the studies the AVSD
is the most common defect in Down
syndrome; table below shows that.

Table 5. Comparison of present* and published studies on congenital heart defects in Down syndrome
Place of Study
Kurdistan-Iraq*
9

Malaysian
Laursen
China

No. of DS
patients

No. (%)
with CHD

Commonest
CHD

2009-2010

445

236 (53)

VSD

1986-1987

34

17

VSD

1976

NR

80

VSD

1989

NR

149

VSD

1979-96

398

184(46)

AVSD

1994-95

56

NR

VSD

1980-89

299

99(33)

AVSD

1989-96

227

100(44)

AVSD

NR

31

20(65)

ASD

1987-96

37

13(35)

AVSD

1988-92

102

49(48)

AVSD

1993-99

191

73(38)

AVSD

1990-97

53

16(30)

NR

1995-98

90

54(60)

AVSD

24

10

France

32

Hong Kong
Australia
Atlanta
Turkey

7

33

34

35

Saudi Arabia
Alabama
38

Dallas
Chile

Year

39
40

Oman

37

36

* Present study, NR mean not recorded
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In Guatemala,11 however, patency of the
arterial duct was the most common single
malformation, found in almost three-tenths
of patients. This differs considerably from
findings in other countries, where an
isolated duct is reported only to occur in
about one-tenth of patients.6,7,9,10 In
Kurdistan study PDA accounted for 18.4%
of all Down syndrome cases which is the
third common type of congenital heart
disease and its reported to be 9% in
Oman,40 but it’s as high as 17.8% in
Malaysian.9
ASD is the 4th kind of congenital
heart disease in Down syndrome in
Kurdistan which account for 8%, which is
the third most common in Guatemala
study (12.7%),11 and also third most
common in China study (13.4%),10 and is
2nd most common in Oman study
(33.3%).40
The distribution of associated cardiac
defects in Down syndrome in which, in the
Kurdistan study the ASD and PDA is the
most common defects are found which
account for one third of cases. In contrast
in Guatemala study VSD and PDA is most
common associated cardiac defect
accounts for 9.6% , but ASD and PDA
accounts for only 4.2%,11 and in
Malaysian VSD and PDA accounts for
11.8%,9 and more recent study done in
Dutch between 2003 to 2006 where VSD
and ASD accounts for half of combine
defects.41
The least common single and even
associated defects is that of left side of the
heart as aortic stenosis, coarctation of aorta
and transposition of great arteries which
account in Kurdistan study between 0.51.5% of Down syndrome cases with
cardiac defect; the same results found in
European and Asian studies.40,41
As far as we are aware, this study is
the first epidemiologic study concerning
the frequency and types of congenital
cardiac disease in Kurdistan children with
Down syndrome.
In conclusion this hospital based study
of children with Down syndrome showed

Volume 5, Number 2, 2011

relatively high frequency of congenital
heart disease, the commonest being VSD
in which the subaortic type is the
commonest subtype. Atrioventricular
cannel is the 2nd most common type
which is recorded in most parts of Europe
and USA to be the commonest type, but
not in Asian countries, so ethnicity may
have role in this distribution, and need
further investigation. Left side anomalies
were least common type of defects, as
coarctation and aortic stenosis.
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ﺍﻟﺨﻼﺼﺔ

ﺃﻤﺭﺍﺽ ﺍﻟﻘﻠﺏ ﺍﻟﺨﻠﻘﻴﺔ ﻓﻲ ﻤﺘﻼﺯﻤﺔ ﺩﺍﻭﻥ :ﻜﺭﺩﺴﺘﺎﻥ ﺍﻟﻌﺭﺍﻕ
ﺨﻠﻔﻴﺔ ﻭﺍﻫﺩﺍﻑ ﺍﻟﺒﺤﺙ :ﺃﻤﺭﺍﺽ ﺍﻟﻘﻠﺏ ﺍﻟﺨﻠﻘﻴﺔ ﻫﻲ ﺍﻟﺴﺒﺏ ﺍﻷﻜﺜﺭ ﺸﻴﻭﻋﺎ ﻟﻠﻭﻓﺎﺓ ﻓﻲ ﺍﻟﻤﺭﻀﻰ ﺍﻟﺫﻴﻥ ﻴﻌﺎﻨﻭﻥ ﻤﻥ ﻤﺘﻼﺯﻤﺔ
ﺩﺍﻭﻥ ﺍﻟﻤﻨﻐﻭﻟﻴﺔ ﺨﻼﻝ ﻓﺘﺭﺓ ﺃﻭﻝ ﻋﺎﻤﻴﻥ ﻤﻥ ﺍﻟﻌﻤﺭ ،ﻤﻊ  ٪ 65-40ﻤﻥ ﺍﻟﻤﺭﻀﻰ ﺍﻟﺫﻴﻥ ﻴﻌﺎﻨﻭﻥ ﻤﻥ ﺘﺸﻭﻫﺎﺕ ﺍﻟﻘﻠﺏ ﺍﻟﺨﻠﻘﻴﺔ.

ﻴﻤﻜﻥ ﺃﻥ ﺘﻜﻭﻥ ﺍﻵﻓﺎﺕ ﻤﻔﺭﺩﺓ ﺃﻭ ﻤﺘﻌﺩﺩﺓ .ﻜﺎﻥ ﻫﺩﻓﻨﺎ ﻤﻥ ﺃﺠﻝ ﺘﻘﻴﻴﻡ ﻭﺘﻴﺭﺓ ﻭﻨﻭﻉ ﺘﺸﻭﻫﺎﺕ ﺍﻟﺨﻠﻘﻴﺔ ﺘﻠﻙ ﺃﻤﺭﺍﺽ ﺍﻟﻘﻠﺏ ﻓﻲ
ﺍﻟﻤﺭﻀﻰ ﺍﻟﺫﻴﻥ ﻴﻌﺎﻨﻭﻥ ﻴﻭﻟﺩﻭﻥ ﻤﻊ ﺩﺍﻭﻥ ﻓﻲ ﻜﺭﺩﺴﺘﺎﻥ ﺍﻟﻌﺭﺍﻕ.
ﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﻗﻤﻨﺎ ﺒﻤﺭﺍﺠﻌﺔ ﺠﻤﻴﻊ ﺍﻟﻤﺭﻀﻰ ﺍﻟﺫﻴﻥ ﻴﻌﺎﻨﻭﻥ ﻤﻥ ﻤﺘﻼﺯﻤﺔ ﺩﺍﻭﻥ ﺍﻟﺫﻱ ﺨﻀﻊ ﻟﻔﺤﺹ ﺍﻟﻜﺸﻑ cardiologic

ﻤﻥ ﻴﻨﺎﻴﺭ 2009ﺍﻟﻰ ﻴﻭﻨﻴﻭ  ،2010ﺒﻘﺴﻡ ﺃﻤﺭﺍﺽ ﺍﻟﻘﻠﺏ ﻟﻸﻁﻔﺎﻝ ﺒﺎﻟﻤﺴﺘﺸﻔﻰ ﺍﻷﻁﻔﺎﻝ ﺍﻟﺘﻌﻠﻴﻤﻲ ﻓﻲ ﺍﻟﺴﻠﻴﻤﺎﻨﻴﺔ.

ﺍﻟﻨﺘﺎﺌﺞ :ﻤﻥ ﻤﺠﻤﻭﻉ  445ﺤﺎﻻﺕ ﻤﺘﻼﺯﻤﺔ ﺩﺍﻭﻥ ،ﻭﺠﺩﺕ  236ﻤﺭﻴﻀﺎ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﻤﺘﻼﺯﻤﺔ ﺩﺍﻭﻥ ﺃﻥ ﻴﻜﻭﻥ ﺃﻤﺭﺍﺽ
ﺍﻟﻘﻠﺒﺎﻟﺨﻠﻘﻴﺔ (%52.5) 124 ،ﻤﻥ ﺍﻟﻤﺭﻀﻰ ﻤﻥ ﺍﻟﺫﻜﻭﺭ ﻭ  (%47.5) 112ﻤﻥ ﺍﻟﻤﺭﻀﻰ ﻤﻥ ﺍﻹﻨﺎﺙ ،ﻭﺒﻴﻥ ﺍﻟﻌﺩﺩ
ﺍﻻﺠﻤﺎﻟﻲ ﻗﺩ  (٪ 73.3) 173ﻤﻥ ﺍﻟﻤﺭﻀﻰ ﺒﺄﻤﺭﺍﺽ ﺍﻟﻘﻠﺏ ﺍﻟﺨﻠﻘﻴﺔ ﻤﻌﺯﻭﻟﺔ ﻭ  (٪ 26.7) 63ﻤﻥ ﺍﻟﻤﺭﻀﻰ ﻗﺩﻡ
ﺍﻟﻤﺭﺘﺒﻁﺔ ﻤﻊ ﻋﻴﺏ ﺨﻠﻘﻲ ﻓﻲ ﺍﻟﻘﻠﺏ .ﻜﺎﻨﺕ ﺍﻟﻌﻴﺏ ﻓﻲ ﺍﻟﺤﺎﺠﺯ ﺍﻟﺒﻁﻴﻨﻲ ﺘﺸﻭﻩ ﺍﻷﻜﺜﺭ ﺸﻴﻭﻋﺎ ﻭﺍﺤﺩ ،ﻭﺠﺩﺕ ﻓﻲ ﻤﺎ ﻴﻘﺭﺏ ﻤﻥ
 ٪ 39.3ﻤﻥ ﺠﻤﻴﻊ ﺍﻟﺤﺎﻻﺕ .ﻋﻴﺏ ﺍﻟﺤﺎﺠﺯ ﺍﻷﺫﻴﻨﻲ ﺍﻟﺒﻁﻴﻨﻲ ﻭﺠﺩﺕ ﻓﻲ  ،٪ 21.3ﺍﻟﻭﺍﺴﻠﺔ ﺍﻟﻭﺭﻩﺩﻴﻥ ﻭﺠﺩﺕ ﻓﻲ %18.4
 ،ﻭﻋﻴﺏ ﺍﻟﺤﺎﺠﺯ ﺍﻷﺫﻴﻨﻲ ﻭ ﺍﻟﻭﺍﺴﻠﺔ ﺍﻟﻭﺭﻩﺩﻴﻥ ﻜﺎﻥ ﺍﻟﺘﺸﻭﻫﺎﺕ ﺍﻻﻜﺜﺭ ﺸﻴﻭﻋﺎ ﺍﻟﻤﻘﺘﺭﻨﺔ ﻓﻲ  ٪ 25ﻤﻥ ﺍﻟﺤﺎﻻﺕ ﺍﻟﺘﺸﻭﻫﺎﺕ
ﺍﻟﻤﺭﺘﺒﻁﺔ ﺒﻬﺎ.

ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﻭﺘﻴﺭﺓ ﻋﺎﻟﻴﺔ ﻤﻥ ﻋﻴﺏ ﺍﻟﺤﺎﺠﺯ ﺍﻟﺒﻁﻴﻨﻲ ،ﻭﺘﻭﺯﻴﻊ ﺍﻟﻔﺭﻕ ﻓﻲ ﺍﻟﺘﺸﻭﻫﺎﺕ ﺍﻟﻘﻠﺒﻴﺔ ﺍﻟﻤﺭﺘﺒﻁﺔ ﻤﺘﻼﺯﻤﺔ ﺩﺍﻭﻨﺒﻴﻥ

ﺍﻷﻁﻔﺎﻝ ﺍﻷﻜﺭﺍﺩ ،ﻴﺨﺘﻠﻑ ﻋﻥ ﻤﺎ ﺘﻡ ﺍﻹﺒﻼﻍ ﻋﻨﻬﺎ ﻓﻲ ﺍﻟﻭﻻﻴﺎﺕ ﺍﻟﻤﺘﺤﺩﺓ ﺍﻷﻤﺭﻴﻜﻴﺔ ،ﻭﺃﻭﺭﻭﺒﺎ ،ﻭﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻤﺤﻴﻁﺔ ﺒﻬﺎ ﻓﻲ
ﺁﺴﻴﺎ ،ﻭﻟﻜﻥ ﺍﻟﻨﺘﺎﺌﺞ ﻨﻔﺴﻬﺎ ﻭﺠﺩﺕ ﻓﻲ ﺼﻴﻨﻴﺔ ﻭﻤﺎﻟﻴﺯﻴﺔ ﻭﺩﺭﺍﺴﺎﺕ ﻫﻭﻨﻎ ﻜﻭﻨﻎ .ﻫﺫﺍ ﺍﻻﺨﺘﻼﻑ ﻴﺒﺭﺭ ﺇﺠﺭﺍﺀ ﻤﺯﻴﺩ ﻤﻥ
ﺍﻟﺒﺤﻭﺙ.
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MODIFIED ONE STAGE MUSTARDEE HYPOSPADIAS REPAIR: A REVIEW OF
55 PATIENTS
SHAKIR S. JABALY, MBChB, FICMS*
KAMIRAN J. SADIQ, MBChB, FIBMC**
Submitted 11 Dec 2010; accepted 3 Dec 2011
ABSTRACT
Background and objectives Hypospadias is a common congenital anomaly. Many methods
for repair of hypospadias have been emerged; all have the same objective. Recently several
surgeons recommended one-stage hypospadias repair. The objective of the study was to
determine the operative time and outcome of hypospadias repair by one stage tabularized
ventral penile skin flap urethroplasty.
Methods This study was a review of 55 patients who had been diagnosed with hypospadias.
The study was conducted at Azadi General Teaching Hospital in Duhok governorate,
Kurdistan region, Iraq between June 2006 and February 2007. This is the main referral
hospital in Duhok where patients with urologic problems receive medical care. All patients
underwent a one stage hypospadias repair using premeatal based tube flap repair ( a modified
Mustardee operation).
Results A total of 55 patients included in the study with a median age of patient of 4 years
(range 9 months – 30 years). The operative time was 60 minutes with a range of 50-70
minutes. Complications were occurred in about half of the patients but most subsided with
further conservative or surgical intervention. Fistula formation was the commonest one
(21.8%) followed by meatal stenosis (12.8).
Conclusions Final outcome following modified Mustardee operation is comparable to the
other techniques and surgeons can be encouraged to perform such technique.
Duhok Med J 2011;5(2): 34-41.
Key words: Hypospadias, One stage repair, Urethroplasty, Duhok

H

ypospadias
is
a
congenital
abnormality of the penis which
results in an incomplete development of
the anterior urethra. It is characterized by
malpositioning of the opening of the
urinary meatus on the ventral aspect of the
penis proximal to the tip of the glans penis.
The urethral opening may be anywhere
along the shaft of the penis, within the
scrotum or even in the perineum. Chordee,
which is ventral shortening and curvature,
is often associated and usually with more
proximal urethral defects.1-3
The prevalence of hypospadias varies
widely across different population and is

estimated to be between 1 in 300 and 1 in
250 male births.4,5 Rate of hypospadias
had doubled between 1970s and 1990s in
the United States and several European
countries.6,7
It is recognized that the etiology of
hypospadias is multifactorial comprising
hereditary, genetic, endocrinal and
environmental.1,8,9
Hypospadias is classified based on the
location of abnormal urethral meatus.
Although several different classifications
have been suggested; however, many
physicians have adopted the classification
that was proposed by Barcat.
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This classification is based on the location
of the meatus after correction of associated
chordee.3 This classification includes three
principle types: anterior (glandular,
coronal or distal), middle, and posterior
(posterior penile, penoscrotal, scrotal, or
perineal).1,10
The field of hypospadias remains full
of challenges in the search for the new and
better solutions. Many types of surgical
procedures have developed all of which
have principle objectives, with optimum
results and less complications, of
improving the functional aspects of penis,
permitting urination standing up.3 So
surgery is technically demanding but the
results may be less than satisfactory.11
Complications includes fistula formation,
meatal stenosis, stricture and disruption.3,12
Cosmetic outcome is important specially
nowadays in some centers.13
The objectives of this study were to
determine the operative time and outcome
of hypospadias repair by one stage
tabularized ventral penile skin flap
urethroplasty.
METHODS
This study was a review of 55 patients
who had hypospadias. The study was
conducted at Azadi General Teaching
Hospital in Duhok governorate, Kurdistan
region, Iraq between June 2006 and
February 2007. This hospital is the main
referral hospital for urology patients in
Duhok. All patients who had hypospadias
and referred to the hospital during the
study period were enrolled in the study.
The inclusion criteria were patient who
had penile hypospadias regardless of the
age and who had no or one previous
surgical repair of hypospadias. A written
consent was obtained from patients’
parents to undergo the operation for their
children. All patients were managed by the
same surgical team, including the authors.
Technique
All patients underwent a one stage
hypospadias repair using premeatal based
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tube flap repair ( a modified Mustardee
operation). The operation was done under
general anesthesia. No tourniquet was used
during the surgery.
All adhesions between glans and
prepuce were removed. Meatal dilatation
was done for all cases using artery-forceps
with use of lidocaine gel.
Pre-meatal ventral penile skin was
marked for distance equal to the distance
between the meatal opening and the tip of
the penis (Figure 1). Then, the skin flap
was released upward till the meatal
opening (Figure 2).

Figure1. Marking and incision of pre-meatal
penile skin

Figure 2. Releasing of the skin flap

Small horizontal incision of 1-2 cm
was made in the ventral part of the skin
just distal to the meatal opening and all the
fibrous tissues were excised from the
corpora to correct chordee. Vertical
incision was done from the meatal opening
to the tip of glans, bisecting the glans into
two wings.
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A stent was put to divert urine. For
children, nasogastric (NG) tube 8 Fr was
used as a catheter while in adults, Foleys
catheter 12 Fr was used.
A tube was made from the skin flap
around the NG tube and stitched
intermittently using 6/0 PDS suture with
the suture line located posteriorly (Figure
3).

prepuce were brought anteriorly and
sutured ventrally to cover the raw area
using 6/0 PDS sutures (Figure 5). For
circumcised patients, the raw area was
covered by rotational skin flap from the
base of penis or sides of scrotum.

Figure 5. Release of prepusal skin and anterior
suturing

Figure 3. Tube formation from the skin flap
around the nasogastric tube

The end of the tube was sutured to tip
of the glans using 6/0 PDS sutures.
Anastomosis of both wings of the bisected
glans were performed anterior to the
urethral tube with 2-3 interrupted stitches
using 5-6/0 PDS sutures (Figure 4).

Hemostasis was done by direct
pressure and bipolar cautery.
NG tube was fixed to the tip of the
glans using 3/0 silk stay suture. The tube
was connected to a closed drainage
system, and fixed by plaster to the
abdomen (Figure 6).

Figure 6. The end results of Mustardee
technique

Figure 4. Suturing of the wings around the tube

For uncircumcised patients, the
prepusal skin was released from the
dorsum of the penis completely, divided in
the middle, and then both parts of the
36

Loose dressing was done using
sofratol and gauze plaster. Dressing was
changed on the 5th postoperative day and
thereafter on every other day.
All patients were given antibiotics
prophylactic (cefotaxime). Antispasmodics
and analgesics were used and high fluid
intake was encouraged to avoid blockage
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of the catheter. Sometimes, irrigation
through the catheter was done to avoid any
blockage. Adults patients were given
estrogen to avoid erection.
All patients were kept in the hospital
for 10 days. Catheter was left in for 10
days. Patients were discharged on 11th
post operative day after urine per urethra
was passed and urine stream was observed.
Patients were followed up during
admission, at 2 weeks, at 1month and at 3
months.
RESULTS
Fifty-five patients with hypospadias
presented to the Urology department in
Azadi General Teaching Hospital during
the study period were included in the study
and operated on. All patients were
followed up for a minimum of 3 months
and for 6 months in most patients. The
time required to perform the operation was
50-70 minutes with a median of 60
minutes.
Patients ranged in age from 9 months to 30
years (median 4 years). Forty-two patients
(76.4%) were brought by their parents and
13 cases (23.6%) were referred by either
pediatrician or by self-seeking.
Forty-seven patients (85.5%) had chordee
at the time of operation with different
degrees of severity. Only 19 patients
(34.5%) were circumcised at the time
presentation.
History
of
previous
hypospadias repair was encountered in 13
patients (23.6%).
Table 1 shows distribution of patients
according to the types of hypospadias.
Around half of the patients had middle
followed by distal penile hypospadias, 28
patients (50.9%) and 21 patients (38.2%),
respectively.
Table 1. Distribution of patients according
to the types of hypospadias (N = 55)
Type
Distal penile
Middle penile
Proximal penile
Peno-scrotal

No. (%)
21 (38.2)
28 (50.9)
5 (8.9)
1 (1.8)

Thirty-two patients (58.2%) developed no
complication at all during their whole
follow up period while one or more
complications, whether minor or major,
were encountered in the rest. Major
complications, one or more, were
encountered in 21 patients (38.2%). Table
2 illustrates complications developed by
patients at different postoperative times.
Fistula was seen in 12 patients (21.8%). In
4 patients, fistula was repaired by surgery
and in other 2 patients, surgery was
planned for. In three patients, catheter
placed in again and the fistula healed later
on. Fistula in the rest healed spontaneously
after patients treated for other associated
complications. Meatal stenosis was noticed
in 10 patients (18.2%) in whom
subsequent regular meatal dilatation was
performed. Chordee seen in one patient for
whom further surgical intervention was
planned to correct for the chordee.
Reccurence of the hypospadias was
observed in only one case during the
follow up period.
Table 2. Complications developed by
patients at different postoperative times
Complication
No. (%)
Minor complications
Wound infections
9 (16.4)
Obstructed catheter
2 (3.6)
Major complications
Fistula
12 (21.8)
Meatal Stenosis
10 (18.2)
Chordee
1 (1.8)
Disruption (recurrence)
1 (1.8)

DISCUSSION
Hypospadias is a common clinical
problem.10 Many methods of operations
have
been
introduced
to
repair
hypospadias. The goal of repair is
functionally and cosmetically normal
penis. Many surgeons prefers two-stage
procedure14 while other recommends onestage procedures.15-17 This implies that
there is no standard technique.
Authors of this study adopted a
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modification of Mustardee method of
repairing hypospadias, which depend on
the construction of new urethra from the
premeatal skin. In additions, the authors
separated the glans by vertical incision in
the glanular groove forming two wings to
cover the tabularized-urethra in 2 layers.
Around half of patients developed
complications. The reported incidence of
complications range from 6 to 30%,
varying with the severity of the
hypospadias.18,19 This noted discrepancy
between this study and the reported
incidence in the literature might be
because several factors are included in the
development of complications, for
example age. The median age of patients
at operation in this study was 4 years while
the optimum age for correcting
hypospadias infancy.20,21
The rate of fistula was 21.8% which is
comparable with that from other
techniques
(0-23%).22,23
Careful
preservation of vasculature of the flap and
avoidance of overlapping suture lines
produce a watertight closure with
minimum risk of post-operative fistula
formation.
The cause of chordee is tethering of
hypoplastic/aplastic corpus spongiosum
tissue or urethral plate with the underlying
corpora. Mobilizing urethra relieves
chordee in most of instances and no further
procedure is required for correction of
chordee.
No tourniquet was used in this
method. This allowed hemostasis during
operation and therefore reduced postoperative edema and hematoma . Bipolar
cautery for meticulous hemostasis, direct
pressure intraoperativly and loose dressing
was used. Use of non-compressive
dressing reduces post-operative pain and
change of dressing is less uncomfortable.
Authors did not attempt to measure pain
objectively, but none of patients in this
study needs sedation to change the first
dressing. Compressing dressing is liked
and used by many surgeons. but this study
found that loose dressing, if there is good
38

hemostasis, has better out come.
Hypospadias is a common disease.
Patients present at different ages for repair,
seeks different opinion of different
surgeons for repair. Lack of preputial skin,
by circumcision due to religious rules,
made the repair sometimes difficult.
Fistula rate among patients with
hypospadias is acceptable with observance
of a high percentage of fistula-repair. Final
outcome was very good with s high
success rate after about 3-6 months of
regular follow up. In patients with
previous surgery or lack of skin
(circumcision), the cosmetic appearance
was not as good as in patients not exposed
to previous surgery or circumcision;
regarding urethroplasty, the result was
very good.
Modified Mustardee operation is
advised for cases of proximal and middle
penile hypospadias with no or mild
chordee and better if they have no previous
attempt for repair of uncircumcised
patients. It is better to follow patients for a
duration longer than 3-6 months before
deciding the final outcome.
Parents are advised not to circumcise
their children when there is ambiguous
genitalia.
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ﺍﻟﺨﻼﺼﺔ

ﺘﺭﻤﻴﻡ ﺍﻟﻤﺒﺎﻝ ﺍﻟﺘﺤﺘﺎﻨﻲ ﺒﻁﺭﻴﻘﺔ ﻤﺎﺴﺘﺎﺭﺩﻱ ﺍﻟﻤﻌﺩﻟﺔ ﺒﻤﺭﺤﻠﺔ ﻭﺍﺤﺩﺓ:ﻤﺭﺍﺠﻌﺔ ﻝ  56ﺤﺎﻟﺔ
ﺨﻠﻔﻴﺔ ﻭﺍﻫﺩﺍﻑ ﺍﻟﺒﺤﺙ :ﺍﻟﻤﺒﺎﻝ ﺍﻟﺘﺤﺘﺎﻨﻲ ﻫﻭ ﺸﺫﻭﺫ ﺨﻠﻘﻲ ﺸﺎﺌﻊ .ﻭﻗﺩ ﻅﻬﺭﺕ ﺍﻟﻌﺩﻴﺩ ﻤﻥ ﺍﻟﻁﺭﻕ ﻟﺘﺭﻤﻴﻡ ﺍﻟﻤﺒﺎﻝ ﺘﺤﺘﺎﻨﻲ .ﻭﻗﺩ

ﺍﻭﺼﻰ ﻋﺩﺩ ﻤﻥ ﺠﺭﺍﺤﻲ ﺍﻟﻤﺴﺎﻟﻙ ﺍﻟﺒﻭﻟﻴﺔ ﻤﺅﺨﺭﺍ ﻁﺭﻴﻘﺔ ﺍﻟﺘﺭﻤﻴﻡ ﺫﺍﺕ ﺍﻟﻤﺭﺤﻠﺔ ﺍﻟﻭﺍﺤﺩﺓ .ﺍﻟﻬﺩﻑ ﻫﻭ ﻟﺘﺤﺩﻴﺩ ﺍﻟﺯﻤﻥ ﺍﻟﻤﻁﻠﻭﺏ

ﻭﺍﻟﻨﺘﻴﺠﺔ ﺍﻟﻨﻬﺎﺌﻴﺔ ﻟﻌﻤﻠﻴﺔ ﺍﻟﺘﺭﻤﻴﻡ ﺫﺍﺕ ﺍﻟﻤﺭﺤﻠﺔ ﺍﻟﻭﺍﺤﺩﺓ urethroplasy repair by one stage tabularized ventral
.penile skin flap
ﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻜﺎﻨﺕ ﺍﺴﺘﻌﺭﺍﻀﺎ ﻝ  55ﻤﺭﻴﺽ ﺘﻡ ﺘﺸﺨﻴﺼﻬﻡ ﺒﺎﻟﻤﺒﺎﻝ ﺍﻟﺘﺤﺘﺎﻨﻲ .ﻭﻗﺩ ﺃﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻓﻲ

ﻤﺴﺘﺸﻔﻰ ﺃﺯﺍﺩﻱ ﺍﻟﺘﻌﻠﻴﻤﻲ ﺍﻟﻌﺎﻡ ﻓﻲ ﻤﺤﺎﻓﻅﺔ ﺩﻫﻭﻙ ،ﺍﻗﻠﻴﻡ ﻜﺭﺩﺴﺘﺎﻥ ﺍﻟﻌﺭﺍﻕ ﻓﻲ ﺍﻟﻔﺘﺭﺓ ﻤﺎ ﺒﻴﻥ ﻴﻭﻨﻴﻭ  2006ﻭﻓﺒﺭﺍﻴﺭ
 .2007ﻭﺘﻌﺘﺒﺭ ﺍﻟﻤﺴﺘﺸﻔﻰ ﺍﻟﻭﺤﻴﺩﺓ ﻓﻲ ﻤﺤﺎﻓﻅﺔ ﺩﻫﻭﻙ ﻻﺴﺘﻘﺒﺎﻝ ﺍﻟﻤﺭﻀﻰ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﺎﻤﺭﺍﺽ ﺍﻟﻤﺴﺎﻟﻙ ﺍﻟﺒﻭﻟﻴﺔ .ﻭ ﻗﺩ ﺘﻡ

ﺍﺠﺭﺍﺀ ﺍﻟﻌﻤﻠﻴﺔ ﺍﻟﻼﺯﻤﺔ ﻟﺠﻤﻴﻊ ﺍﻟﻤﺭﻀﻰ ﺒﺎﺴﺘﺨﺩﺍﻡ

premeatal based tube flap repair (a modified

).Mustardee operation
ﺍﻟﻨﺘﺎﺌﺞ :ﻤﺎ ﻤﺠﻤﻭﻋﻪ  55ﻤﺭﻴﻀﺎ ﺸﻤﻠﺘﻬﻡ ﺍﻟﺩﺭﺍﺴﺔ ﻤﻊ ﻤﺘﻭﺴﻁ ﻋﻤﺭ ﺍﻟﻤﺭﻴﺽ  4ﺴﻨﻭﺍﺕ ) 9ﺸﻬﻭﺭ  30 --ﺴﻨﺔ( .ﻜﺎﻥ
ﺍﻟﺯﻤﻥ ﺍﻟﻤﺴﺘﻐﺭﻕ ﻻﺠﺭﺍﺀ ﺍﻟﻌﻤﻠﻴﺔ ﻫﻭ  60ﺩﻗﻴﻘﺔ ﺒﻤﻌﺩﻝ  70-50ﺩﻗﻴﻘﺔ .ﻭﻗﺩ ﺤﺩﺜﺕ ﻤﻀﺎﻋﻔﺎﺕ ﻟﻌﺩﺩ ﻤﻥ ﺍﻟﻤﺭﻀﻲ ﻤﺎ

ﻴﻘﺎﺭﺏ  %50ﻭﻟﻜﻥ ﻤﻌﻅﻤﻬﻡ ﻋﻭﻟﺠﻭﺍ ﺃﻤﺎ ﺘﺤﻔﻅﻴﺎ ﺍﻭ ﺒﺘﺩﺨﻝ ﺠﺭﺍﺤﻲ .ﻭﻜﺎﻥ ﺤﺩﻭﺙ ﺍﻟﻨﺎﺴﻭﺭ ﺍﻻﻜﺜﺭ ﺸﻴﻭﻋﺎ )،(٪ 21.8
ﻴﻠﻴﻪ ﺘﻀﻴﻕ ﺍﻟﺼﻤﺎﺥ ).(%12.8

ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﺍﻟﻨﺘﻴﺠﺔ ﺍﻟﻨﻬﺎﺌﻴﺔ ﺒﻌﺩ ﻋﻤﻠﻴﺔ  modified Mustardee operationﻤﺸﺎﺒﻪ ﻟﻠﺘﻘﻨﻴﺎﺕ ﺍﻷﺨﺭﻯ ،ﻭﻴﻤﻜﻥ ﺘﺸﺠﻴﻊ
ﺍﻟﺠﺭﺍﺤﻴﻥ ﻟﻠﻘﻴﺎﻡ ﺒﻬﺫﻩ ﺍﻟﺘﻘﻨﻴﺔ.
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GROWTH HORMONE AFFECTS HAIR GROWTH AND ALTERS CYCLIC HAIR
CHANGES IN ALBINO MICE: A HISTOLOGICAL STUDY
SAMEH S. AKKILA, MBChB, MSc*
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ABSTRACT
Background and objectives Hair growth and development undergo cyclic changes which
involve rapid remodeling of both epithelial and dermal components. Intercellular signaling
molecules play an important role in this process. Growth hormone may have an essential role
in hair follicle morphogenesis. This study was designed to examine the effects of growth
hormone on hair follicle growth and cycling in male albino mice.
Methods Growth hormone was administered subcutaneously to 10 albino male mice at a
single daily dose of 5 mg/kg for 4 weeks and its effects on hair growth were examined by
measuring hair length and hair follicle histology in a pre-depilated skin patch. Plucked hair
length, hair follicle stage and depth and hair bulb diameter were determined and compared
with 10 control animals.
Results Treated animals showed increased plucked hair length and increased percentage of
hair follicles in anagen phase with greater depth and bulb diameter. The control animals had
greater percentage of catagen follicles.
Conclusions Growth hormone plays an important role in the development and maintenance
of hair follicles. It can affect the hair cycle and may have antiapoptotic effects that prolong
proliferative anagen phase and delay the regressive catagen pahse.
Duhok Med J 2011;5(2): 42-50.
Key words: Growth hormone, Hair cycle, Hair follicles, Anagen, Categen, Telogen

G

rowth hormone (GH) is a polypeptide
that exerts wide metabolic effects. It
directly stimulates cellular growth via
growth hormone receptor (GHR), or
indirectly by stimulating the expression of
insulin-like growth factor-1 (IGF-1) gene
via GHR in a wide range of cells such as
hepatocytes, fibroblasts, keratinocytes,
chondrocytes, osteoblasts and adipocytes.1
Then IGF-1 acts on target cells by an
endocrine, paracrine or autocrine fashion.2
Studies have shown that GHRs, growth
hormone-binding protein (GHBP) and
IGF-1 receptors are recognized in
epidermis, epidermal appendages and
dermal components.3 The formation of
hair follicles occurs during embryogenesis
and relies on a series of signals sent
between dermal cells and overlying
surface epithelial cells that cause changes
in the fate of both cell populations,

ultimately resulting in differentiation of
the hair shaft, root sheaths, and dermal
papillae.4 A fully mature hair consists of
the hair shaft (the visible portion above the
surface of the epidermis) and the hair root
(the portion within the hair follicle in the
dermis). The hair follicle is the source of
the growing hair shaft. It consists of
epithelial cells (the inner and outer root
sheaths) surrounded by mesodermal
connective tissue (dermal) components
(connective tissue sheath and dermal
papilla).5 The dermal papilla has major
regulating role in hair growth and cyclic
changes.6 The hair follicle undergoes a
life-long cyclic transformation from a
resting (telogen) phase to a growth
(anagen) phase with rapid proliferation of
follicular keratinocytes and elongation and
thickening of the hair shaft, followed by a
regression (catagen) phase leading to

* Assistant Lecturer, Al-Mustansiriyah University- College of Medicine, Department of Anatomy, Histology and
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involution of the hair follicle. These cyclic
changes involve rapid remodeling of both
epithelial and dermal components.7
Intercellular signaling molecules between
cells of the dermal papilla and the spinous
cells of the outer root sheath play key roles
in hair follicle cyclic changes.8 This study
was designed to explore the effects of GH
on a regenerative epidermal derivative
with stem cell component, the hair follicle.
METHODS
The experiment was designed and
performed at the research laboratory of the
department of anatomy in Al-Mustansiriya
College of Medicine in Baghdad. Twenty
male albino mice aged 16-18 weeks were
used and were divided into two groups (10
each): treated and control. All animals
were kept in the animal house with
constant controllable temperature and a
12-12 light/dark hour schedule with free
access to control diet and water.
A windowed adhesive patch (2cm X
2cm window) was used to mark a fixed
area on the right side of the mid-dorsal
region of all animals. The hairs were
clipped from that area and Nair® depilating
cream (calcium thioglycolate as active
ingredient) was used to clear the area of
hair and initiate anagen. The area was
marked by a surgical marker pen for future
reference. The treated animals received
single daily subcutaneous injections of GH
(Biosynthetic Nordotropin® of Novo
Nordisk, Denmark) at the thigh area in a
dose of 5 mg/kg for 4 weeks. The control
animals received single daily subcutaneous
injections of 0.9% normal saline for the
same period of time.
Before the animals were sacrificed
under anesthesia at the end of the 4 weeks
period, 20 hairs were tweeze-plucked from
the depilated patch of each animal and
examined for the presence of the follicle
before their lengths were measured under a
magnifying glass using a steel ruler.
The depilated area of skin was then
cut and the tissue was prepared for
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standard paraffin sections which were
stained with H&E and examined under
light microscopy.
The hair follicle histology was used to
determine the hair stage in randomly
selected 50 follicles from 5 sections for
each animal and the percentage of each
stage was calculated. The criteria used for
distinguishing different hair follicle stages
were adapted from Rover et al5 and
included hair follicle length and depth, the
size and shape of the dermal papilla; hair
bulb and hair club.
The thickness of hair follicles was
measured at the level of the largest
diameter (Auber’s line) of hair bulbs with
clearly visible dermal papillae using an
objective micrometer eyepiece. The depth
of each examined follicle from the dermal
papilla to the epidermis was also recorded.
Statistical analyses were performed
using SPSS Software. The results were
then tabulated and statistical significance
was inferred at P<0.05.
RESULTS
The hairs plucked at the end of the
experiment were longer in treated animals
as shown in table 1.
Table 1. The length of plucked hair (mm) in
albino male mice treated with GH and their
corresponding controls (Data represent
Mean±Standard deviation)
Animal group
Treated
Control
P-value

Plucked hair
length (mm)
8.4±1.6
5.2±0.9
<0.05

Microscopical examination revealed
that most hair follicles were in anagen
phase in all animals. The percentage of
anagen follicles was significantly greater
in the treated animals. Control animals had
significantly greater numbers of catgen
follicles. Telogen follicles were the least
seen follicles in both animal groups and
showed no significant difference between
43
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the treated and control animals (Figure 1).
Anagen follicles were characterized
by increasing length and depth, lying in
the deep dermis and extending into the
subcutis at later stages of anagen. The hair
bulb is large and ball-like in dermal
regions in early stages but becomes narrow

Percentage of Hair Follicles Stage (%)

90
80

and elongated closer to the subcutis in later
anagen (Figure 2). The hair bulb reaches
its maximum size as it resides in the
subcutis just superficial to the panniculus
carnosus. The inner and outer root sheaths
and the elongated roots are well defined
(Figure 3).

*

70
60
50

Anagen

40
30
20

Catagen

*

Telogen

10
0
Treated

Control
Animal Group

Figure 1. The percentages (%) of different stages of hair follicle growth in mice treated with growth
hormone and their corresponding controls (Data represent Mean, Vertical bars represent Standard
Deviation, * = significant difference)

Figure 2. The skin of mice treated with GH, showing an early anagen hair follicle (thick arrow) with balllike hair bulb and two longer late anagen follicles (arrow heads) with more elongated bulbs (narrow
arrows). H&E X200
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Figure 3. The skin of mice treated with GH, showing he large hair bulb of late anagen (thick arrow) with
an elongated root (narrow arrow) and well defined inner root sheath (tailed arrow) and outer root sheath
(arrow head). H&E X800

In catagen stages, the hair follicle is
short and more superficially situated in the
dermis. The dermal papilla is condensed
and onion-shaped and attaches to the
distant hair bulb by an epithelial streak
which contains many apoptotic cells
(Figure 4). In later catagen, the streak
disappears and the hair bulb seals off into
a rounded hair club (Figure 5).
During telogen phase, the follicles
have minimal length and are most

superficial in their dermal position. The
dermal papilla is compact, ball-shaped and
is attached to the hair club by a bag like
structure of germ cells (secondary germ
capsule). The hair shaft is markedly thin
(Figure 6).
Hair follicles were significantly more
deeply seated in treated animals than in
controls. The hair bulb diameters were also
greater (Table 2).

Figure 4. The skin of control mice, showing early catagen hair follicle (arrow head) with a superficial
position in the dermis, condensed onion-shaped dermal papilla (tailed arrow) and an epithelial streak
(narrow arrow) attaching the papilla to the hair bulb. H&E X200
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Figure 5. The skin of control mice, showing a club hair bulb (arrow head) of late catagen hair follicle.
H&E X800

Figure 6. The skin mice treated with GH, showing a telogen hair follicle with a condensed small dermal
papilla (arrow head) attached to the superficial hair bulb by the secondary germ capsule (thick arrow).
Note the thin brittle hair shaft (tailed arrow). H&E X400

Table 2. The hair bulb diameter (µm) and hair follicle depth (µm) in albino
male mice treated with GH and their corresponding controls (Data represent
Mean±Standard deviation)
Animal group
Hair bulb diameter (µm)
Hair follicle depth (µm)
Treated
121±11.7
894±22.1
Control
76±9.4
513±16.4
P-value
<0.05
<0.05
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DISCUSSION
The results of the current study clearly
indicate that GH induces changes in hair
growth and cycling. GH acts by two
mechanisms or pathways to induce these
changes: direct effects exerted by GH
itself and indirect effects via GH mediator,
the insulin-like growth factor-1 (IGF-1).
GH may exist in two polypeptide
isoforms (isoform 1 and 2) that are
considered members of the class-I
cytokine family.9 Considered as such, it
may have two important effects in regard
to hair growth and cycling. First, it
promotes angiogenesis and vasodilatation
which increases the blood flow to the
growing hair follicles.10 Increased blood
flow
improves
cell
growth
and
differentiation. Since anagen phase is a
proliferative phase that requires increased
blood flow, this effect of GH is beneficial
in promoting and prolonging this phase as
was seen in the treated animals in the
current
study.
Second,
GH
has
antiapoptotoic effects mediated by the
GHR type I which is expressed by many
cell types including cells of the epidermis,
hair bulb and dermal papilla. This effect is
mediated by the IL-3 chemical messaging
cascade.11 Anagen ends and catagen starts
when the external root sheath shrinks by
apoptosis during the ascent of the hair root
to the bulge. The inhibition of this
apoptosis by the IL-3-mediated GH action
may have resulted in prolonged anagen
phase in treated animals.
There is a lot of evidence indicating
that growth hormone may indirectly
regulate skin and hair growth and collagen
synthesis via the effects of IGF-1 on the
stem cells and the dermal papilla.12 IGF-1,
its receptors (IGF-1R) and its binding
proteins (IGFBP) are found at high
concentrations in the dermal papilla of hair
follicles and they are thought to mediate
the androgen-induced follicular cell
growth.13 GH increases the expression of
IGF-1 mRNA and results in increased hair
growth and length.14 In the current study,
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the greater bulb diameter and depth may
represent the histological manifestations of
the effects of IGF-1 whose synthesis is
triggered by GH. The hair cycle altering
effect of IGF-1 may be related to its
autocrine/paracrine
actions
on
the
proliferation of epithelial cells in the
follicle bulb since it has morphogenic and
mitogenic properties that affect the
differentiation of hair follicles.15 It has
been shown that IGFBP-3, which is the
most abundant type of IGFBP in dermal
papilla cells, forms a complex with free
IGF-1 that maintains the anagen phase.16
IGF-1 has been found to stimulate human
hair growth in vitro at physiologic
concentrations and to prevent the
premature entry of cultured hair follicles
into catagen.17 All these facts support the
findings presented in this study as an
indirect action of GH via the expression of
IGF-1.
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ﺍﻟﺨﻼﺼﺔ

ﻫﺭﻤﻭﻥ ﺍﻟﻨﻤﻭ ﻴﺅﺜﺭ ﻋﻠﻰ ﻨﻤﻭ ﺍﻟﺸﻌﺭ ﻭ ﻴﻌﺩﻝ ﻓﻲ ﺍﻟﺘﻐﻴﺭﺍﺕ ﺍﻟﺩﻭﺭﻴﺔ ﻟﻨﻤﻭ ﺍﻟﺸﻌﺭ ﻓﻲ ﺫﻜﻭﺭ ﺍﻟﻔﺌﺭﺍﻥ
ﺍﻟﺒﻴﺽ :ﺩﺭﺍﺴﺔ ﻨﺴﻴﺠﻴﺔ

ﺨﻠﻔﻴﺔ ﻭﺍﻫﺩﺍﻑ ﺍﻟﺒﺤﺙ :ﻴﺨﻀﻊ ﻨﻤﻭ ﺍﻟﺸﻌﺭ ﻭ ﺘﻁﻭﺭﻩ ﻟﺘﻐﻴﺭﺍﺕ ﺩﻭﺭﻴﺔ ﺘﻨﻁﻭﻱ ﻋﻠﻰ ﺇﻋﺎﺩﺓ ﺘﺸﻜﻴﻝ ﺴﺭﻴﻌﺔ ﻟﻠﻤﻜﻭﻨﺎﺕ ﺍﻟﺠﻠﺩﻴﺔ
ﻭ ﺍﻟﻅﻬﺎﺭﻴﺔ ،ﻭ ﻴﻠﻌﺏ ﺍﻟﺘﺤﻔﻴﺯ ﺍﻟﺒﻴﺨﻠﻭﻱ ﻟﻠﺠﺯﻴﺌﺎﺕ ﺍﻟﺒﻴﺨﻠﻭﻴﺔ ﺩﻭﺭﺍ ﻤﻬﻤﺎ ﻓﻲ ﻫﺫﻩ ﺍﻟﻌﻤﻠﻴﺔ .ﻭ ﻗﺩ ﻴﺅﺩﻱ ﻫﺭﻤﻭﻥ ﺍﻟﻨﻤﻭ ﺩﻭﺭﺍ
ﺃﺴﺎﺴﻴﺎ ﻓﻲ ﻨﻤﻭ ﻭ ﺘﻐﻴﺭ ﺒﺼﻴﻼﺕ ﺍﻟﺸﻌﺭ ﻤﻥ ﺨﻼﻝ ﺘﺄﺜﻴﺭﻩ ﻋﻠﻰ ﻫﺫﻩ ﺍﻟﺠﺯﻴﺌﺎﺕ ،ﻟﺫﻟﻙ ﻜﺎﻥ ﻤﻥ ﺍﻟﺠﻭﻫﺭﻱ ﺍﻹﻟﻤﺎﻡ ﺒﻤﺴﺎﺭﺍﺕ

ﻫﺫﻩ ﺍﻟﺠﺯﻴﺌﺎﺕ ﻭ ﺘﺄﺜﻴﺭ ﻫﺫﺍ ﺍﻟﻬﺭﻤﻭﻥ ﻋﻠﻴﻬﺎ ﻟﻤﺎ ﻟﻪ ﻤﻥ ﺃﻫﻤﻴﺔ ﻓﻲ ﺘﺤﻘﻴﻕ ﺍﻷﻫﺩﺍﻑ ﺍﻟﻌﻼﺠﻴﺔ ﻷﻤﺭﺍﺽ ﺍﻟﺸﻌﺭ ﺍﻟﻤﺨﺘﻠﻔﺔ ،
ﺼﻤﻤﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻟﺒﺤﺙ ﺁﺜﺎﺭ ﻫﺭﻤﻭﻥ ﺍﻟﻨﻤﻭ ﻋﻠﻰ ﻨﻤﻭ ﺒﺼﻴﻼﺕ ﺍﻟﺸﻌﻴﺭ ﻭ ﺍﻟﺘﻐﻴﺭﺍﺕ ﺍﻟﺩﻭﺭﻴﺔ ﺍﻟﺘﻲ ﺘﺤﺩﺙ ﻓﻴﻪ.
ﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﺘﻡ ﺤﻘﻥ ﻋﺸﺭﺓ ﻤﻥ ﺍﻟﻔﺌﺭﺍﻥ ﺍﻟﺒﻴﺽ ﺒﺠﺭﻋﺔ  5ﻤﻎ/ﻜﻎ ﻤﻥ ﻫﺭﻤﻭﻥ ﺍﻟﻨﻤﻭ ﺘﺤﺕ ﺍﻟﺠﻠﺩ ﻟﻤﺩﺓ  4ﺃﺴﺎﺒﻴﻊ ﻭ ﻋﻠﻰ
ﺸﻜﻝ ﺠﺭﻋﺔ ﻭﺍﺤﺩﺓ ﻴﻭﻤﻴﺎ ،ﺜﻡ ﺩﺭﺴﺕ ﺁﺜﺎﺭ ﻫﺫﻩ ﺍﻟﺠﺭﻋﺔ ﻋﻠﻰ ﻨﻤﻭ ﺍﻟﺸﻌﺭ ﻤﻥ ﺨﻼﻝ ﻗﻴﺎﺱ ﻁﻭﻝ ﺍﻟﺸﻌﺭ ﺍﻟﻤﻠﺘﻘﻁ ﻭ ﺩﺭﺍﺴﺔ

ﺒﺼﻴﻠﺔ ﺍﻟﺸﻌﺭ ﻭ ﻤﺭﺤﻠﺔ ﻨﻤﻭﻫﺎ ﻨﺴﻴﺠﻴﺎ ﻭ ﻗﻴﺎﺱ ﻋﻤﻕ ﻭ ﻗﻁﺭ ﺠﺭﻴﺏ ﺍﻟﺸﻌﺭﺓ ﻓﻲ ﻤﻨﻁﻘﺔ ﻤﻥ ﺍﻟﺠﻠﺩ ﻤﺤﻀﺭﺓ ﺒﻨﺯﻉ ﺍﻟﺸﻌﺭ
ﻜﻴﻤﻴﺎﺌﻴﺎ ﻓﻲ ﻭﻗﺕ ﺴﺎﺒﻕ .ﺘﻡ ﻤﻘﺎﺭﻨﺔ ﺍﻟﻨﺘﺎﺌﺞ ﻤﻊ ﻋﺸﺭﺓ ﻤﻥ ﻓﺌﺭﺍﻥ ﺍﻟﺒﻴﺽ ﺍﻟﺘﺎﺒﻌﺔ ﻟﻤﺠﻤﻭﻋﺔ ﺍﻟﺴﻴﻁﺭﺓ.
ﺍﻟﻨﺘﺎﺌﺞ :ﺃﻅﻬﺭﺕ ﺍﻟﺤﻴﻭﺍﻨﺎﺕ ﺍﻟﻤﻌﺎﻟﺠﺔ ﺯﻴﺎﺩﺓ ﻓﻲ ﻁﻭﻝ ﺍﻟﺸﻌﺭ ﺍﻟﻤﻠﺘﻘﻁ ﻭ ﺯﻴﺎﺩﺓ ﻓﻲ ﺍﻟﻨﺴﺒﺔ ﺍﻟﻤﺌﻭﻴﺔ ﻟﺒﺼﻴﻼﺕ ﺍﻟﺸﻌﺭ ﻓﻲ

ﻤﺭﺤﻠﺔ ﻁﻭﺭ ﺍﻟﺘﻨﺎﻤﻲ ﻤﻊ ﺯﻴﺎﺩﺓ ﻓﻲ ﻋﻤﻕ ﻭ ﻗﻁﺭ ﺠﺭﻴﺒﺎﺕ ﺍﻟﺸﻌﺭ ،ﺒﻴﻨﻤﺎ ﺃﻅﻬﺭﺕ ﺤﻴﻭﺍﻨﺎﺕ ﻤﺠﻤﻭﻋﺔ ﺍﻟﺴﻴﻁﺭﺓ ﻨﺴﺒﺔ ﻤﺌﻭﻴﺔ
ﺃﻋﻠﻰ ﻟﺒﺼﻴﻼﺕ ﺍﻟﺸﻌﺭ ﻓﻲ ﻤﺭﺤﻠﺔ ﻁﻭﺭ ﺍﻟﺘﺭﺍﺠﻊ.
ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﻴﻠﻌﺏ ﻫﺭﻤﻭﻥ ﺍﻟﻨﻤﻭ ﺩﻭﺭﺍ ﻤﻬﻤﺎ ﻓﻲ ﺘﻁﻭﺭ ﻨﻤﻭ ﺒﺼﻴﻼﺕ ﺍﻟﺸﻌﺭ ﻭ ﺇﺩﺍﻤﺘﻬﺎ ﻭ ﻴﺘﻤﻴﺯ ﺒﺨﺼﺎﺌﺹ ﻤﻀﺎﺩﺓ

ﻻﺴﺘﻤﺎﺘﺔ ﺍﻟﺨﻼﻴﺎ ﺘﻌﻤﻝ ﻋﻠﻰ ﺇﻁﺎﻟﺔ ﻓﺘﺭﺓ ﻁﻭﺭ ﺍﻟﺘﻨﺎﻤﻲ ﻟﻠﺸﻌﺭﺓ ﻭ ﺘﺄﺨﻴﺭ ﻁﻭﺭ ﺍﻟﺘﺭﺍﺠﻊ.
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FREQUENCY OF LEFT VENTRICULAR SYSTOLIC DYSFUNCTION IN
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ABSTRACT
Background and objectives To determine the frequency of left ventricular systolic
dysfunction in chronic obstructive airway disease patients and its relation to age, gender,
duration of smoking and other factors.
Methods A case series study of forty two chronic obstructive airway disease patients (mean
age 63.64±10.21 years) were studied for assessment of left ventricular systolic dysfunction
using 2D and M-mode echocardiography with assessment of ejection fraction for all patients.
Assessment of clinical parameters and biochemical parameters. The age and gender of the
patients were assessed. Duration of smoking and the number of pack per year were also
calculated. The study was carried out in the respiratory care unit and general medical units of
Ibn-Sina Teaching Hospital.
Results Forty two chronic obstructive airway disease patients 36 males (85.7%) and 6
(14.3%) females (mean age 63.64±10.21 years), were studied for assessment of left
ventricular ejection fraction. Among the 42 patients only 9 (21.4%) had left ventricular
ejection fraction with 2(22.2%) among females and 7 (77.8%) among males, (p= 0.382), The
Mean age of left ventricular ejection fraction group was found to have no significant
correlation at (p=0.442). Age compared with the groups of left ventricular ejection fraction,
this correlation was not significant ( p=0.267). The mean duration of smoking and pack years
showed no significant association with left ventricular ejection fraction (p=0.618 and p=0.348
respectively). Patients characteristics show no sensible statistical correlation to LVSF (p
=0.338), (p =0.42, p =0.26), (p=0.163, p=0.288, p=0.463) in sequence.
Conclusions The frequency of left ventricular systolic dysfunction in chronic obstructive
airway disease patients was 21.4 %. Age, duration of smoking and pack years in addition to
other patient’s characteristics didn't demonstrate a significant relation to left ventricular
systolic function in chronic obstructive airway disease patient. More sophisticated tools
should be used for evolution of left ventricular systolic dysfunction in chronic obstructive
airway disease patients.
Duhok Med J 2011;5(2): 51-59.
Key words: Systolic dysfunction, Ejection fraction, COPD

T

he most common causes of left
ventricular
systolic
dysfunction
(LVSD) are coronary heart disease,
idiopathic
dilated
cardiomyopathy,
hypertension, and valvular heart disease.
Effective therapy for hypertension has led

to a changing pattern in which coronary
heart disease has become more prevalent
as a cause of heart failure than
hypertension. The left ventricular ejection
fraction (LVEF) is expressed as the ratio
of the stroke volume divided by the end-
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diastolic volume.
Several
non-invasive
bedside
techniques can provide useful information
without the associated procedural risks like
biplane contrast left ventriculography.
Some of the non-invasive approaches have
even a better accuracy and reproducibility
of LVEF measurements than the invasive
techniques as claimed by some study.1Two
dimensional echocardiography allows realtime imaging of the heart and its various
structures using ultrasonic waves. Several
imaging windows, including parasternal,
apical, and subcostal views, are used to
visualize all ventricular walls.1
Chronic
obstructive
pulmonary
disease (COPD) defined by the Global
Initiative (GOLD) , as a disease state
characterised by airflow limitation that is
not fully reversible. The ratio of forced
expiratory volume in one second divided
by forced vital capacity (FEV1/FVC)
<70%
even
after
bronchodilator
2
therapy. The FEV1 and the FEV1/FVC
ratio fall progressively as the severity of
COPD increases. Up to 30 percent of
COPD patients have an increase of 15
percent or more in their FEV1 following
inhalation of a beta-agonist aerosol.3
Evidence of airway obstruction and a
bronchodilator response on pulmonary
function tests is found not only in COPD
but also in acute congestive heart failure
therefore it’s important to differentiate
between them.4,5
The frequency of erythrocytosis
increases as arterial PO2 falls below 55
mmHg and this is the case in COPD. The
response of the bone marrow to
hypoxemia is complex, resulting in a
variable relation between blood oxygen
level and red cell mass in COPD.3 The
European
Society
of
Cardiology
(ESC) defined heart failure as clinical
symptoms and objective evidence of
cardiac
systolic
and/or
diastolic
dysfunction. Left ventricular systolic
dysfunction (LVSD) was defined as a
LVEF
<50%
assessed
by
echocardiography.6
52

Most of patients who develop left
ventricular failure do so as a consequence
of systolic left ventricular dysfunction
(SLVD) related to hypertension and or
coronary atherosclerosis, conditions that
share risk factors with COPD, particularly
tobacco use.7 Epidemiologic studies
confirm the relatively frequent coexistence
of COPD and coronary artery disease.8
COPD may obscure clinical signs of
coexisting LVD. Both disorders produce
similar symptoms like paroxysmal
nocturnal dyspnoea, orthopnea, and
cough.9,10
The first studies that reported diastolic
dysfunction was based on interventional
catheterization.11,12 They were confirmed
by experimental research in animals, and
in humans using Doppler ultrasound.13,14
According to these studies, the
frequency of abnormalities in left ventricle
relaxation has been suggested to be present
in nearly 90% of patients with COPD.
Doppler studies for the diastolic function
have been studied by the combined
analysis of mitral and pulmonary venous
flow, and the evaluation of the filling
pressure.
In COPD chronic hypoxemia can lead
to myocyte hypoxia with intracellular
calcium
transport
disturbances.15,16
Pulmonary hypertension commonly ensue
with
right
ventricular
pressure
overload.These may lead to right
ventricular hypertrophy in COPD patients
and by time the right ventricle
dilates.15,17,18
During diastole the left ventricle
circular configuration becomes distorted
due to the displacement of the ventricular
septum toward the left ventricular cavity
secondary to right ventricular pressure
overload.19 All these changes will lead to
LVSD.
The aim of this study is to determine
the frequency of left ventricular systolic
dysfunction in COPD and its relation to
age, gender, duration of smoking and other
factors.
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METHODS
During the period from the first of May
2009 to end of December 2009, 42 COPD
patients (all of them were already
diagnosed by clinical means and
pulmonary function tests). Thirty six
(85.7%) males and 6 (14.3%) females
were included with a mean age
63.64±10.21 years were studied for
assessment of left ventricular systolic
function (LVSF) at Ibn Sina Teaching
Hospital wards and respiratory care unit.
Exclusion criteria were: the presence
of hypertension, ischemic heart disease
(detected by history and clinical
examination, surface electrocardiogram,
and or left ventricular wall abnormalities
during echocardiographic examination),
cardiac arrhythmias, congenital or
acquired valvular heart disease and
diabetes mellitus.
Proper
history
and
clinical
examination were performed for all
patients at the bed side to assess the patient
clinical state. The measurements of
personal attributes, fasting blood glucose,
haemoglobin, blood urea and chest x-ray
were performed in all cases. Smoking
habits and its duration and current medical
treatment were carefully recorded with
calculation of body mass index (BMI).
According to the American society of
echocardiography
guidelines
and
standards, all the patients underwent
echocardigraphic examination by using 2D
M-mode to evaluate the ejection fraction
(EF) % as criteria for diagnosing impaired
relaxation.
Furthermore the pseudonormalised
patients that cannot be diagnosed by
transmitral flow Doppler alone were
studied by combining the float, and was
considered abnormal if the EF was <50.20
LVSF was divided into two groups
LVSD positive and LVSD negative.
Age groups were divided into four
groups (40 - 50 years), (51 - 60 years),
(61- 70 years) and (71 - 80 years), and
then compared to the level of LVSF. The
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duration of the illness was grouped as
more than 30years and less than 30 years,
and then compared to the level of LVSF.
Pack year smoking calculated. Patients
smoked 10 pack years means 20 cigarettes
smoking/day for 10 years. Body mass
index as >30 kg/m2 or <30 kg/m2.
The analysis was done by using spss
software version.16 All categorical
variables were expressed as counts
percentages and were compared with Chi
square test or Fisher’s exact test when
appropriate. The mean + SD was
calculated for all continuous variables. P
value < 0.05 was considered statistically
significant.
RESULTS
Forty two COPD patients of whom 36were
male (85.7%) and 6 (14.3%) were females
(with mean age 63.64±10.21 years) were
studied for assessment of LVSF.
Among the 42 patients, only 9
(21.4%) had systolic dysfunction; 2
(22.2%) were female patients and this
number comprised one third of the female
patients in the sample studied. The males
form 7 (77.8%). The correlation between
gender and LVSF was not statistically
significant (P= 0.382), (Table 1).
Table 1. Gender and its correlation to the left
ventricular ejection fraction
Gender

EF% > 50%
No. (%)

Female
4 (12.1)
Male
29 (78.9)
Total
33 (100)
* Non significant result
EF: Ejection fraction

EF% ≤50%
No. (%)
2 (22.2)
7 (77.8)
9 (100)

pvalue
0.382*

The Mean age of (males and females)
was found not significantly different
amonge LVSF group (p=0.442), (Table
2).The age of patients were classified
according to gender into four groups, then
compared to the groups of LVSF. Again
this correlation was not significant
(p=0.267), (Table 2).
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The mean duration of smoking and
pack years showed no significant
association with LVSD (p=0.618) and
p=0.348 respectively, (Table 3).
Patients characteristics demonstrated
in table 4 showed no significant statistical
correlation between LVSF with BMI,
pulse rate, respiratory rate haemoglobin
and blood urea (p=0.338, p=0.42, p=0.26),
(p=0.163, p=0.463 respectively)as shown
in table 4.

Table 2. Age groups compared to left ventricular
ejection fraction
Age

LVSD
Negative
Positive
N=33
N=9

Mean ±SD

63.00±10.98

pvalue

66.00±6.70

0.442*

6(18.2)
0(0.0)
4(12.1)
3(33.3)
12(36.4)
4(44.4)
11(33.3)
2(22.2)
33(100)
9(100)
*non significant result
LVSD: left ventricular systolic dysfunction

0.267*

40-50 (%)
51-60 (%)
61-70 (%)
71-80 (%)

Table 3. Duration of smoking and pack years in comparison to left ventricular ejection
fraction
P-value

LVSD

Duration of smoking

Pack year smoking

(-)

(+)

mean±SD
<30 years
≥30 years

34.33%±14.82
5 (12.2)
28 (84)

40.66±10.40
1 (11.1)
8 (88.9)

0.234*
0.618*

Means ±SD
<10
≥10

34.54±12.01
3 (9.17)
30 (90.9)

38.55 ±9.01
0
9 (100)

0.358*

33 (100)

9 (100)

Total No. (%)

0.348*

*non significant result

Table 4. Patients characteristics in relation to left ventricular ejection fraction
Patients Characteristics

BMI

<21
≥21

Negative
N=33 (%)
10 (30.13)
23 (69.7)

PR

<100
≥100

33 (100)
0

7 (77.8)
2 (22.2)

0.42*

RR

<25
≥25

32 (97)
1 (3.0)

6 (66.7)
3 (33.3)

0.26*

HB

<16
≥16

26 (78.8)
7 (21.2)

5 (55.6)
4 (44.4)

0.163*

Blood urea

>6.1
<6.1

19 (57.6)
14 (42.1)

6 (66.7)
3 (33.3)

0.463*

*non significant result
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P-value

LVSF
Positive
N=9 (%)
4 (44.45)
5 (55.6)

0.338*
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DISCUSSION
Cardiovascular deaths are accounted for
about 20%-25% of the mortality cases
throughout all stages in COPD patients.21
This study demonstrates that the frequency
of LVSD among COPD patients were
21.4%. These results were in the same line
of Fransih et al.22
These data are in support of the hypothesis
that “hypoxia and the excess accumulation
of toxic metabolic products like lactic acid,
significant right to left shunting through
the bronchial circulation explains the
diminished LVEF in COPD patients”.23 It
was estimated in recent study that for
every 10% decrease in forced expiratory
volume in one second (FEV1), all cause
mortality increases by 14%, cardiovascular
surgery (CVS) mortality increases by 28%,
and non-fatal coronary events increase by
20 %.24
The explanation of the low frequency of
LVSD in COPD patients who use
inhalation
of
long
acting
β2adrenoreceptor agonists as part of the
treatment in COPD is mostly due to the
fact that these drugs are more quickly
removed from myocardial and kidney
receptors, 25 this will make the potentially
deleterious cardiac side effects less likely.
This can be used to explain why the LVSD
is not too frequent in our studied sample.
Our finding in this study was statistically
not significant, which may be due to the
fact that the study sample included only
the selected patients as mentioned earlier
by the exclusion criteria.
Furthermore other studies had found
approximately the same results but in the
absence of the exclusion criteria which we
used as they were nonselective.26,27,28
These studies show more clearly the
effects of co morbidities of COPD and left
ventricle on the results of LVSF.
The Mean age of patients were found to
have nonsignificant relation to LVSD. The
absence of relationship was explained by
Alain et al.29 Regarding the gender and its
relation to LVSF in the current study, there
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was no statistically significant difference
between females and males and this goes
with the findings of Alain et al.30 The
mean of pack years smoking was
35.40±11.45 and the percentage of LVSD
positive patients with pack years < 10 was
0% while in > 10 was 100%.These results
confirms the association of pack years
smoking with development of LVSD
although the mean duration of smoking
and pack years showed no significant
association with LVSD.
The BMI percentage as a mean for
evaluation of adiposity in LVSD positive
patients was 44.45% in whom the BMI
was <21, while it was 55.6% in those >
21.Similar finding was found by Alain, et
al.30
The heart rate and respiratory rate showed
no significant association with LVSD.
It is recommend that patients with COPD
should have echocardiographic assessment
to rule out an underlying LVD.
Transmitral flow Doppler, tissue Doppler
and venous flow Doppler should be used
for better evaluation of myocardial
function in COPD patients.
In conclusion the frequency of LVSD in
COPD patients was 21.4 %. Age, duration
of smoking and pack years in addition to
other patient’s characteristics did not
demonstrate a significant relation to LVSF
in COPD patients. More sophisticated
tools should be used for evaluation of
LVSD in COPD patients.
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ﺍﻟﺨﻼﺼﺔ

ﺘﻭﺍﺘﺭ ﻀﻌﻑ ﺍﻟﺒﻁﻴﻥ ﺍﻷﻴﺴﺭ ﺍﻻﻨﻘﺒﺎﻀﻲ ﺍﻟﻤﺯﻤﻥ ﻋﻨﺩ ﻤﺭﻀﻰ ﺍﻨﺴﺩﺍﺩ ﻤﺠﺭﻯ ﺍﻟﻤﺴﺎﻟﻙ ﺍﻟﺘﻨﻔﺴﻴﺔ ﺍﻟﻤﺯﻤﻥ
ﺨﻠﻔﻴﺔ ﻭﺍﻫﺩﺍﻑ ﺍﻟﺒﺤﺙ :ﺘﺤﺩﻴﺩ ﺘﻭﺍﺘﺭ ﺨﻠﻝ ﺍﻟﺒﻁﻴﻥ ﺍﻷﻴﺴﺭ ﺍﻻﻨﻘﺒﺎﻀﻲ ﻓﻲ ﻤﺭﻀﻰ ﺍﻨﺴﺩﺍﺩ ﻤﺠﺭﻯ ﺍﻟﻤﺴﺎﻟﻙ ﺍﻟﺘﻨﻔﺴﻴﺔ ﺍﻟﻤﺯﻤﻥ،
ﻭﻋﻼﻗﺘﻪ ﺒﺎﻟﻌﻤﺭ ﻭﺍﻟﺠﻨﺱ ﻟﻠﻤﺭﻀﻰ ﻭﺩﺭﺍﺴﺔ ﺘﺎﺜﻴﺭﻤﺩﺓ ﺍﻟﺘﺩﺨﻴﻥ ﻭﻋﻭﺍﻤﻝ ﺃﺨﺭﻯ ﻋﻠﻰ ﻫﺫﺍ ﺍﻟﻔﺤﺹ.

ﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﺘﻡ ﺩﺭﺍﺴﺔ  42ﻤﺭﻴﻀﺎ ﻴﻌﺎﻨﻭﻥ ﻤﻥ ﻤﺭﺽ ﺍﻨﺴﺩﺍﺩ ﻤﺠﺭﻯ ﺍﻟﻤﺴﺎﻟﻙ ﺍﻟﺘﻨﻔﺴﻴﺔ ﺍﻟﻤﺯﻤﻥ ،ﻤﺘﻭﺴﻁ ﺃﻋﻤﺎﺭﻫﻡ
)10.21 ±63.64ﺴﻨﺔ( ،ﻟﺘﻘﻴﻴﻡ ﺨﻠﻝ ﺍﻟﺒﻁﻴﻥ ﺍﻷﻴﺴﺭ ﺍﻻﻨﻘﺒﺎﻀﻲ ،ﻭﺫﻟﻙ ﺒﺎﺴﺘﺨﺩﺍﻡ ) (D2 and M Modeﻤﻊ ﺘﻘﻴﻴﻡ ﻤﻌﻠﻤﺎﺕ
ﺍﻟﻜﻴﻤﻴﺎﺀ ﺍﻟﺤﻴﻭﻴﺔ ﻭﺍﻟﻔﺤﻭﺼﺎﺕ ﺍﻟﺴﺭﻴﺭﻴﺔ ﻭﻤﺘﻐﻴﺭﺍﻟﻌﻤﺭ .ﺠﺭﻯ ﺘﻘﻴﻴﻡ ﺍﻟﻤﺭﻀﻰ ﻤﻥ ﺍﻟﺠﻨﺴﻴﻥ .ﻭﺘﻡ ﺍﺤﺴﺎﺏ ﺘﺎﺜﻴﺭ ﻤﺩﺓ
ﺍﻟﺘﺩﺨﻴﻥ .ﺃﺠﺭﻴﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻓﻲ ﻭﺤﺩﺓ ﺍﻟﻌﻨﺎﻴﺔ ﺍﻟﺘﻨﻔﺴﻴﺔ ﻭﺍﻟﻭﺤﺩﺍﺕ ﺍﻟﻁﺒﻴﺔ ﺍﻟﻌﺎﻤﺔ ﻟﻤﺴﺘﺸﻔﻰ ﺍﺒﻥ ﺴﻴﻨﺎ،ﻭﻗﺩ ﺘﻡ ﺍﺤﺘﺴﺎﺏ ﺘﺎﺜﻴﺭ ﻫﺫﻩ

ﺍﻟﻤﺘﻐﻴﻴﺭﺍﺕ ﻤﻊ ﻭﻅﻴﻔﺔ ﺍﻟﺒﻁﻴﻥ ﺍﻷﻴﺴﺭ ﺍﻻﻨﻘﺒﺎﻀﻲ .ﺘﻡ ﺇﺠﺭﺍﺀ ﺍﻟﺘﺤﺎﻟﻴﻝ ﺍﻹﺤﺼﺎﺌﻴﺔ ﺒﻭﺍﺴﻁﺔ ﺒﺭﻨﺎﻤﺞ ) (SPSS 16ﺘﻡ
ﺍﺴﺘﺨﺩﺍﻡ ﺍﺨﺘﺒﺎﺭ ﻜﺎﻱ ﺴﻜﻭﻴﺭ ﺒﺎﻻﻀﺎﻓﺔ ﺍﻟﻰ ﺍﺨﺘﺒﺎﺭ  ANOVAﺤﺴﺏ ﺍﻟﺤﺎﺠﺔ ،ﻭﺘﻌﺘﺒﺭ ﻗﻴﻤﺔ ) (P <0.05ﺫﺍﺕ ﺩﻻﻟﺔ
ﺇﺤﺼﺎﺌﻴﺔ ﻤﻌﻨﻭﻴﺔ.
ﺍﻟﻨﺘﺎﺌﺞ :ﺘﻡ ﺩﺭﺍﺴﺔ ﺍﺜﻨﻴﻥ ﻭﺃﺭﺒﻌﻴﻥ ﻤﺭﻴﻀﺎ ﻴﻌﺎﻨﻭﻥ ﻤﻥ ﻤﺭﺽ ﺍﻨﺴﺩﺍﺩ ﻤﺠﺭﻯ ﺍﻟﻤﺴﺎﻟﻙ ﺍﻟﺘﻨﻔﺴﻴﺔ ﺍﻟﻤﺯﻤﻥ 36 .ﺫﻜﻭﺭ

) (٪85.7ﻭ  (%14.3) 6ﺇﻨﺎﺙ .ﻤﺘﻭﺴﻁ ﺍﻋﻤﺎﺭﻫﻡ  10.21 ± 63.64ﺴﻨﺔ .ﻟﺘﻘﻴﻴﻡ ﺨﻠﻝ ﺍﻟﺒﻁﻴﻥ ﺍﻷﻴﺴﺭ ﺍﻻﻨﻘﺒﺎﻀﻲ ﺒﻴﻥ

ﺍﻟﻤﺭﻀﻰ ﺒﻴﻨﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻥ ﻤﻥ ﺒﻴﻥ  42ﻤﺭﻴﺽ ﺴﻭﻯ  (%21.4) 9ﻴﻌﺎﻨﻲ ﻤﻥ ﺨﻠﻝ ﺍﻟﺒﻁﻴﻥ ﺍﻷﻴﺴﺭ ﺍﻻﻨﻘﺒﺎﻀﻲ ﻤﻊ 2

) (٪22.2ﻤﻥ ﺒﻴﻥ ﺍﻹﻨﺎﺙ ﻭ  (77.8%) 7ﻤﻥ ﺒﻴﻥ ﺍﻟﺫﻜﻭﺭ ﻭﻜﺎﻨﺕ ﻗﻴﻤﺔ ﺍﻻﺭﺘﺒﺎﻁ )  .(P= 0.382ﻤﺘﻭﺴﻁ ﺍﻋﻤﺎﺭ
ﻤﺠﻤﻭﻋﺔ ﺨﻠﻝ ﺍﻟﺒﻁﻴﻥ ﺍﻷﻴﺴﺭ ﺍﻻﻨﻘﺒﺎﻀﻲ ﻟﻴﺴﺕ ﺫﺍﺕ ﺍﺭﺘﺒﺎﻁ ﻤﻌﻨﻭﻱ ﻜﺒﻴﺭﺓ ) .(P= 0.442ﺍﻟﻌﻤﺭﻭ ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﻤﺠﻤﻭﻋﺎﺕ
ﻤﺭﻀﻰ ﺨﻠﻝ ﺍﻟﺒﻁﻴﻥ ﺍﻷﻴﺴﺭ ﺍﻻﻨﻘﺒﺎﻀﻲ  ،ﻟﻴﺴﺕ ﺫﺍﺕ ﺍﺭﺘﺒﺎﻁ ﻤﻌﻨﻭﻱ ﻜﺒﻴﺭﺓ

 .P= 0.267ﺍﻟﺘﺩﺨﻴﻥ ﻟﻡ ﺘﻅﻬﺭ ﻟﻪ ﺃﻱ

ﺍﺭﺘﺒﺎﻁ ﻤﻌﻨﻭﻱ ﺍﻴﻅﺎ ﻤﻊ ) (P= 0.348ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ .ﺨﺼﺎﺌﺹ ﺍﻟﻤﺭﻀﻰ ﻟﻡ ﺘﻅﻬﺭ ﺃﻱ ﻋﻼﻗﺔ ﻤﻌﻨﻭﻴﺔ ﺍﺤﺼﺎﺌﻴﺔ =
) = 0.26 ،(0.338ﻉ =  ، ( P ،0.42ﻉ )=  (P = 0.463 ،P = 0.288 ،0.163ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ.
ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﺘﻭﺍﺘﺭ ﺨﻠﻝ ﺍﻟﺒﻁﻴﻥ ﺍﻷﻴﺴﺭ ﺍﻻﻨﻘﺒﺎﻀﻲ ﻋﻨﺩ ﻤﺭﺽ ﺍﻨﺴﺩﺍﺩ ﻤﺠﺭﻯ ﺍﻟﻤﺴﺎﻟﻙ ﺍﻟﺘﻨﻔﺴﻴﺔ ﺍﻟﻤﺯﻤﻥ ﻜﺎﻥ .٪ 21.4

ﻤﻥ ﺍﻟﻤﺭﻀﻰ ،ﻤﺩﺓ ﺍﻟﺘﺩﺨﻴﻥ ﻋﻤﺭ ﺍﻟﻤﺭﻀﻰ ﺒﺎﻻﻀﺎﻓﺔ ﺍﻟﻰ ﻋﻤﺭ ﻭﺠﻨﺱ ﺍﻟﻤﺭﻀﻰ ﻟﻡ ﺘﺜﺒﺕ ﻭﺠﻭﺩ ﻋﻼﻗﺔ ﻤﻌﻨﻭﻴﺔ ﻜﺒﻴﺭﺓ ﻤﻊ
 LVSFﻋﻨﺩ ﻤﺭﻀﻰ ﺍﻨﺴﺩﺍﺩ ﻤﺠﺭﻯ ﺍﻟﻤﺴﺎﻟﻙ ﺍﻟﺘﻨﻔﺴﻴﺔ ﺍﻟﻤﺯﻤﻥ .ﻭﻴﻨﺒﻐﻲ ﺍﺴﺘﺨﺩﺍﻡ ﺃﺩﻭﺍﺕ ﺃﻜﺜﺭ ﺘﻁﻭﺭﺍ ﻟﻔﺤﺹ  LVSDﻓﻲ
ﺍﻟﻤﺭﻀﻰ ﺍﻟﺫﻴﻥ ﻴﻌﺎﻨﻭﻥ ﻤﻥ ﺍﻨﺴﺩﺍﺩ ﻤﺠﺭﻯ ﺍﻟﻤﺴﺎﻟﻙ ﺍﻟﺘﻨﻔﺴﻴﺔ ﺍﻟﻤﺯﻤﻥ.
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ABSTRACT
Background and objectives Post cardiac surgery pericardial tamponade is amongst the most
lethal post open heart surgery complication. It represents a challenging task for surgeons as
they need a rapid and accurate assessment and management. The objectives were to focus on
this very fatal complication to analyze the patients who develop this complication with
revealing the most risk factors, showing its incidence and mortality.
Methods This is a cross sectional study of 25 consecutive patients developed cardiac
tamponade postoperatively in Ibn Al-Bitar Hospital for Cardiac Surgery from January 2004 June 2005. The patients are divided into two groups according to the time of development of
tamponade after surgery into early 44%, and late 56%.
Results Early tamponade occurred more commonly among the patients underwent coronary
artery bypass grafts coronary artery bypass grafts surgery while late tamponade were
common after valve surgery, with the use of anticoagulants and prolonged prothrombin time.
The overall mortality in patients who developed tamponade was 12% which is due to delay in
pericardial decompression.
Conclusions Our mortality rate due to this complication is still high mostly due to delay in
diagnosis which need to draw more attention to reduce it as much as possible.
Duhok Med J 2011;5(2): 60-68.
Key words: Tamponade, Pericardium, Pericardiostomy, Pericardiocentesis

C

ardiac tamponade is a life-threatening,
slow or rapid compression of the
heart due to the pericardial accumulation
of fluid, blood, clot, pus or gas as a result
of effusion, trauma (traumatic tamponade
is most common following cardiac
surgery.1 William Harvey (1649) the first
who
described
a
case
of
2
hemopericardium.
Franz
Schuh
performed the first blind pericardiocentesis
in 1840.3
Normal pericardial pressure varies
between +5 and -5 cm H2O and equals the
pleural pressure.4 Patient may acutely
accumulate a small amount of pericardial
fluid with a big increase in pressure.
Conversely, the slow development of a
large chronic pericardial effusion may
produce
negligible
hemodynamic
consequences. It is very important to

recognize that the pericardial fluid volume
and pericardial pressure are not linearly
related (Figure 1).3
Critical tamponade is a form of
cardiogenic shock which may preceded by
symptoms like
chest discomfort and
pleuritic pain, tachypnea and dyspnea on
exertion that progresses to air hunger,
anorexia
and
cough.
The
slow
accumulation of pericardial clot may
present quite differently so the diagnosis
of cardiac tamponade following cardiac
surgery requires a great deal of clinical
judgment because the patient may have
cardiac deterioration from ventricular
failure as well as compressive disorders
and the surgeon must determine which
factors are responsible.2 Beck's triad
(hypotension, distended neck veins, and
muffled heart sound) is the classical

* Consultant cardiac surgeon, Ibn Al-Bitar Centre for Cardiac Surgery, Baghdad-Iraq
** Lecturer, Department of Surgery, College of Medicine, Duhok University, Duhok, Region of Kurdistan, Iraq
Correspondence author: Ashur Y Izac. Mobile phone: 07504177277; Email: ashurisak@yahoo.com
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Figure 1. The pericardium showing changes in the pericardial pressure and volume in rapidly and slowly
developed pericardial effusion (Source: Baue et al3)

finding of pericardial tamponade,5 absolute
or relative hypotension; in rapid
tamponade, patients are often in shock,
with cool arms and legs, nose, and ears
and sometimes peripheral cyanosis.1
diminished urine output should alert the
surgeon to the possibility of ongoing
cardiac tamponade.2 Although it might
occur in other conditions a key diagnostic
finding, pulsus paradoxus conventionally
defined as an inspiratory systolic fall in
arterial pressure of 10 mm Hg or more
during normal breathing, is often palpable
An
in
muscular
arteries.1
electrocardiogram may show signs of pericarditis, but the only quasi specific sign of

tamponade is electrical alternation (Figure
2).6 Chest radiography findings include
enlarged cardiac silhouette (Figure 3).6
Echocardiography
shows
the
following findings when intrapericardial
pressure increases above the right
ventricular cavity pressure (Figure 4): (i)
Size of pericardial effusion; (ii) increased
dimension and decreased inspiratory
collapse of inferior vena cava; (iii) early
diastolic collapse of right ventricular
outflow tract, happens because during
early diastole the intraventricular pressures
fall below the intrapericardial pressure. As
right ventricular outflow tract is thin, it
collapses during early diastole.7

Figure 2. Twelve-lead electrocardiogram shows electrical alternans. Note the alternating amplitude and
vector of the P waves, QRS complexes, and T waves (Source: Lau et al6)
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Figure 3. “Water-bottle" appearance of the
cardiac silhouette) (Source: Lau et al6)

Figure. 4 large pericardial effusion (PE),
right ventricular wall collapse (large
arrows) right atrial wall collapse (small
arrows) consistent with tamponade, LV=
left ventricle (Source: Mittal7)

Several techniques are used in the
management of acute cardiac tamponade:
Pericardiocentesis which is a diagnostic
and therapeutic procedure performed
through a subxiphoid or trans-thoracic
approach8;
pericardiostomy
using
subxiphoid
pericardial
window;
Sternotomy with re-exploration of patient
in early post-operative period good
homeostasis and reclosing the sternum and
incision done accordingly.9
METHODS
This is a case series study of 25 patients
out of 654 patients underwent open heart
surgery who developed pericardial
tamponade postoperatively in Ibn-Al-Bitar
Hospital for cardiac surgery from January
62

2004 through June 2005. Some patients
were diagnosed as cardiac tamponade on
clinical bases in the intensive coronary
unit (ICU) in early postoperative period
and re-exploration done either in the
intensive care unit or in the theater. Other
patients were discharged and then
presented
again
with
significant
hemodynamic compromise they were readmitted to hospital clinically evaluated
and confirmed by echo study, combined
with other complementary investigations,
where
hematological,
biochemistry,
prothrombin time (PT) and international
normalized ratio ( INR ) were checked,
and if it is severely prolonged fresh frozen
plasma given with repeated checking of
PT and INR 1 or 2 pints of whole blood is
prepared and emergency pericardiostomy
or pericardiocentesis were done and
usually the patients discharged within 48
to 72 hrs.
Three types of surgical procedure
were done in patients with pericardial
tamponade. Pericardiostomy it was done
in 11 cases and sternotomy (reexploration) was done in 12 cases.
Pericardiocentesis was done in 2 cases.
Operative
findings,13cases
hemorrhagic fluid (no ooze, no identified
site of
bleeding, 8 cases oozing from
whole raw area, 4 cases with identified site
of bleeding The types of pericardial fluid: (
Hemorrhagic fluid in 13 cases, Fresh
blood in 6 cases, Clot in 6 cases) and no
negative exploration. The total number of
the open heart surgeries done during the
period of the study was 654 cases.
RESULTS
The data identifies two groups of patients
classified according to the time of
tamponade development from the time of
surgery as shown in table 1.
The relationship of tamponade with
the type of most common surgical
procedures done in our hospital (CABG,
valvular and congenital) will be shown in
table 2.
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Table 1. Classification of postcardiac surgery tamponade according
to the time of development
Group

Time of tamponade

No.

I
II
Total

Early, hospital stay (within 7 days).
Late, after patients discharged from hospital

11
14
25

Table 2. Types of open heart surgery and incidence of tamponade
Type of
surgery

Valvular
No. (%)

Congenital
No. (%)

CABG
No. (%)

Other*
No. (%)

Total
No. (%)

No.
Tamponade

300 (46)
13 (4.3)

188 (29%)
7 (3.7%)

143 (22%)
5 (3.4%)

23 (3%)
0 (0%)

654
25 (4%)

* Other open heart surgeries include (myxoma, pulmonary embolism, left ventricular aneurysm,
trauma

Figures 5, 6, and 7 show the relationship
of factors included in the study (the type of
surgery, the use of warfarin, and the
prolonged INR after surgery) with the
development of tamponade. The incidence
of tamponade in all the three major types
of surgeries seems to be near 4% but the
time of development is different, the
majority of patients in group II are those
with valve replacement (11 cases) which
constituted about 79% of all cases in group
II, while in group I we have only 2 cases
(18%), as shown in figure 5.
Patients with oral anticoagulant
(mainly those with valve replacement) are
more prone to develop late postoperative
tamponade so they form the majority of
group II, 12 patients (86%), as shown in
figure 6.
Full hematological investigations
including PT (INR) were carried out to all
patients in group II, ten out of twelve
patients have had an INR >= 3.5 as shown
in figure 7. Coronary artery bypass
grafting was found to be constituting
around half of cases in group I, however
congenital and valvular types were next to

it 36% and 19% respectively figure 5.
When those patients were re-explored
only 4 of them have had an identified site
of bleeding (e.g., site of venous cannulae,
slipped ligature),while in the remaining 7
no surgical cause could be seen. In group
I, the mean amount of blood drained
before re-exploration was 1045 ml, and
mean time before re-exploration was 8
hours. One patient from each group died
because of a delayed intervention; the
other death was due to an issued
multiorgan failure after a delayed reexploration as shown in, mortality in group
I (18%), in group II (7%) (Figure 8).
During the period of study 654
patients underwent open heart procedures
with an overall mortality of 13% (52
deaths) three of them 5.8% was due to
tamponade only, however these deaths
constituted 12% from patients developed
tamponade (25) with an overall incidence
of death due to tamponade from the whole
work is 0.46%, i.e. we are prone to lose
one patient from tamponade, from each
200 cases underwent open heart surgery.
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DISCUSSION

Figure 5. The relation of the type of surgery
to the time of development of tamponade

Figure 6. The relation between post surgical
pericardial tamponade and warfarin

Figure 7. The relation of prolonged INR with
Tamponade development

Figure 8. Mortality of tamponade
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Post cardiac surgery pericardial tamponade
is an anticipated, preventable and treatable
event. No patient with open heart surgery
is exempted from cardiac tamponade.10
Pericardial effusion resulting in
cardiac tamponade is uncommon after
open heart surgery and is associated with
significant morbidity and mortality.11
Characteristics and outcomes of patients
who develop postoperative cardiac
tamponade are poorly defined. Our
objective was to further analyze the
population at risk for developing
postoperative cardiac tamponade, identify
potential perioperative and surgical risk
factors, and evaluate the impact of cardiac
tamponade on patient outcomes. Mortality
in untreated patients with cardiac
tamponade is 100%,12 but when diagnosed
and
treated
promptly, it
should
significantly reduces mortality.11 So high
degree of clinical suspicion is necessary to
avoid catastrophic results from missing the
diagnosis of cardiac tamponade.2 Late
tamponade is a rare cause of mortality
and morbidity after cardiac operation.13
Depending on this fact, delayed
intervention was the cause of our high
mortality rate in this study (12%= 3 of 25).
The critical question is can we help this
patient by re-exploring him to evacuate the
pericardial "compressive" clot? This
frequent and important clinical problem
has been exhaustively examined.2 In some
cases, it is much better to explore the
patient for possible cardiac tamponade and
risk negative results than to allow the
condition to persist and cause serious
morbidity2 although no negative result was
encountered in our series. CABG surgery
constituted the commonest cause of early
tamponade in group 1 (46%) and this may
be attributed to, the activated clotting time
(ACT) is not fully corrected, many
anastamotic sites and More raw area
during harvesting internal mammary
artery. Although re-exploration in patients
with CABG carries more risk because
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heroic exploration may damage the grafts
and/or anastamotic sites but it should be
done when tamponade is suspected as a
cause of the low cardiac output state and
before development of permanent organ
damage. In our study all patients are
diagnosed on clinical base in the ICU and
are re-explored in the theater or even in
ICU. Late tamponade may be produced by
one
of
the
two
mechanisms:
hemopericardium due to over dosage of
anticoagulants or an exacerbated form of
the post-pericardiotomy syndrome cardiac
tamponade after open heart surgery is
more common following valve surgery
than CABG alone.1,11-14 It occur in variable
period of time after cardiac surgery 3 days
to 3 months12; mean 8 days after
operation;15 18 days in another study.13 In
our study the mean time of presentation in
late tamponade was 18 days after surgery.
Development of undrained blood in
pericardium or moderate effusion to
tamponade
plays a role in its
pathogenesis. Again it its significantly
more common after valve replacement.15-17
Late tamponade incidence is more after
valve replacement than CABG surgery
(11% vs. 2%, respectively; p< 0.01).10 In
our study four fifth of cases are valvular
and no one with CABG. Also it is higher
in
patients
who
had
received
anticoagulation therapy than those who
had not10 which was shown also in this
study; there were 86 % of patients on
warfarin and 14 % on no warfarin. The
erratic response of INR was found before
the diagnosis of tamponade which
suggested that this response of the INR
may be an early indicator of late
tamponade.18 The height INR show a
higher incidence of development of
pericardial effusion and/or tamponade.
Frequency of late tamponade was 0.6%
with mortality rate 16%.12 Other study
showed that incidence was 2.1%.16 In our
study incidence of late tamponade is about
2 % with fatality 7%. Pericardiocentesis
was done in three fourths of patients with
tamponade,
Pericardiocentesis
with
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catheter placement is highly effective, and
patients can be reanticoagulated safely.13
On the other hand four fifths of our patient
with
late
tamponade
underwent
pericardiostomy under general anesthesia
with no mortality. One case evacuated by
pericardiocentesis for whom an indwelling
catheter was left in pericardial cavity for
48 hours for repeated aspiration. The other
case died because of a delay in evacuation
of tamponade.
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ﺍﻟﺨﻼﺼﺔ

ﺍﻨﺼﺒﺎﺏ ﺸﻐﺎﻑ ﺍﻟﻘﻠﺏ ﻋﻘﺎﺒﻴﻝ ﻋﻤﻠﻴﺎﺕ ﺍﻟﻘﻠﺏ ﺍﻟﻤﻔﺘﻭﺡ
ﺨﻠﻔﻴﺔ ﻭﺍﻫﺩﺍﻑ ﺍﻟﺒﺤﺙ :ﺍﻨﺼﺒﺎﺏ ﺸﻐﺎﻑ ﺍﻟﻘﻠﺏ ﻋﻘﺎﺒﻴﻝ ﻋﻤﻠﻴﺎﺕ ﺍﻟﻘﻠﺏ ﺍﻟﻤﻔﺘﻭﺡ ﻭﺍﺤﺩ ﻤﻥ ﺃﻜﺜﺭ ﺍﻟﻤﻀﺎﻋﻔﺎﺕ ﺍﻟﻤﺴﺒﺒﺔ ﻟﻠﻭﻓﺎﺓ

ﻭﻴﻤﺜﻝ ﺘﺤﺩﻴﺎ ﻟﻠﺠﺭﺍﺡ ﻷﻨﻪ ﻴﺘﻁﻠﺏ ﺍﻟﺩﻗﺔ ﻭﺍﻟﺴﺭﻋﺔ ﻓﻲ ﺍﻟﺘﺸﺨﻴﺹ ﻭﺍﻟﻤﻌﺎﻟﺠﺔ ,ﺍﻟﻬﺩﻑ ﻤﻥ ﺍﻟﺒﺤﺙ ﻫﻭ ﺍﻟﺘﺭﻜﻴﺯ ﻋﻠﻰ ﻫﺫﺍ
ﺍﻟﻨﻭﻉ ﻤﻥ ﺍﻟﻤﻀﺎﻋﻔﺎﺕ ﺍﻟﺫﻱ ﻴﺅﺩﻱ ﺍﻟﻰ ﻨﺴﺒﺔ ﻭﻓﺎﺓ ﻜﺒﻴﺭﺓ ﻭﻟﺘﺤﻠﻴﻝ ﺍﻟﻤﺭﻀﻰ ﺍﻟﺫﻴﻥ ﺘﻌﺭﻅﻭﺍ ﻟﻬﺫﺍ ﺍﻟﻨﻭﻉ ﻤﻥ ﺍﻟﻤﻀﺎﻋﻔﺎﺕ ﻟﺒﻴﺎﻥ
ﺍﻟﻌﻭﺍﻤﻝ ﺍﻟﺘﻲ ﺘﺯﻴﺩ ﻤﻥ ﻨﺴﺒﺔ ﺤﺼﻭﻟﻪ ﻭﺒﻴﺎﻥ ﻨﺴﺒﺔ ﺤﺩﻭﺜﻪ ﻭﺍﻟﻭﻓﺎﺓ ﺍﻟﻨﺎﺘﺠﺔ ﻋﻥ ﺫﻟﻙ.

ﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﺘﻤﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻋﻠﻰ ﻋﻴﻨﺔ ﻤﻥ  25ﻤﺭﻴﻀﺎ ﺘﻌﺭﻀﻭﺍ ﻻﻨﺼﺒﺎﺏ ﺸﻐﺎﻑ ﺍﻟﻘﻠﺏ ﻜﺄﺤﺩ ﻤﻀﺎﻋﻔﺎﺕ ﻋﻤﻠﻴﺔ ﺍﻟﻘﻠﺏ

ﺍﻟﻤﻔﺘﻭﺡ ﻓﻲ ﻤﺴﺘﺸﻔﻰ ﺍﺒﻥ ﺍﻟﺒﻴﻁﺎﺭ ﻟﺠﺭﺍﺤﺔ ﺍﻟﻘﻠﺏ ﻟﻠﻔﺘﺭﺓ ﻤﺎ ﺒﻴﻥ ﻜﺎﻨﻭﻥ ﺍﻟﺜﺎﻨﻲ  – 2004ﻭﺤﺯﻴﺭﺍﻥ  2005ﻭﺘﻡ ﺘﻘﺴﻴﻡ

ﺍﻟﻤﺭﻀﻰ ﺇﻟﻰ ﻤﺠﻤﻭﻋﺘﻴﻥ ﺤﺴﺏ ﻭﻗﺕ ﻅﻬﻭﺭ ﻫﺫﺍ ﺍﻟﻤﻀﺎﻋﻑ ﻤﻥ ﻭﻗﺕ ﺃﺠﺭﺍﺀ ﺍﻟﻌﻤﻠﻴﺔ ﺇﻟﻰ ﺍﻨﺼﺒﺎﺏ ﻤﺒﻜﺭ ﻓﻲ  %44ﻤﻥ
ﺍﻟﺤﺎﻻﺕ ﻭﺍﻨﺼﺒﺎﺏ ﻤﺘﺄﺨﺭ ﻓﻲ .%56
ﺍﻟﻨﺘﺎﺌﺞ :ﻟﻭﺤﻅ ﻤﻥ ﺨﻼﻝ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﺇﻥ ﻤﻌﻅﻡ ﺍﻟﻤﺭﻀﻰ ﺍﻟﺫﻴﻥ ﺍﺼﻴﺒﻭﺍ ﺒﺎﻻﻨﺼﺒﺎﺏ ﺍﻟﻤﺒﻜﺭ ﻜﺎﻨﻭﺍ ﻗﺩ ﺍﺠﺭﻭﺍ ﻋﻤﻠﻴﺎﺕ ﺘﺭﻗﻴﻊ
ﺍﻟﺸﺭﺍﻴﻴﻥ ﺍﻟﺘﺎﺠﻴﺔ ﻓﻲ ﺤﻴﻥ ﻜﺎﻨﺕ ﻋﻤﻠﻴﺎﺕ ﺘﺒﺩﻴﻝ ﺍﻟﺼﻤﺎﻡ ﻫﻲ ﺍﻟﺴﺒﺏ ﺃﻷﻜﺜﺭ ﺸﻴﻭﻋﺎﹰ ﻓﻲ ﺍﻟﻤﺠﻤﻭﻋﺔ ﺍﻟﺜﺎﻨﻴﺔ )ﺍﻻﻨﺼﺒﺎﺏ
ﺍﻟﻤﺘﺄﺨﺭ( ﻭﻤﺎ ﻴﺭﺍﻓﻘﻬﺎ ﻤﻥ ﺍﺴﺘﻌﻤﺎﻝ ﻤﻀﺎﺩﺍﺕ ﺍﻟﺘﺨﺜﺭ .ﻨﺴﺒﺔ ﺍﻟﻭﻓﻴﺎﺕ ﺒﻌﺩ ﺃﻷﺠﺭﺍﺕ ﺃﻹﺤﺼﺎﺌﻴﺔ ﻓﻲ ﺍﻟﻤﺭﻀﻰ ﺍﻟﺫﻴﻥ ﺘﻌﺭﻀﻭﺍ
ﻻﻨﺼﺒﺎﺏ ﺸﻐﺎﻑ ﺍﻟﻘﻠﺏ ﻜﺎﻨﺕ  %12ﻭﺍﻟﺫﻱ ﻴﻌﺯﻯ ﺇﻟﻰ ﺍﻟﺘﺄﺨﺭ ﻓﻲ ﺍﻟﺘﺸﺨﻴﺹ ﻭﺍﻟﻤﻌﺎﻟﺠﺔ.
ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﻻﺘﺯﺍﻝ ﻨﺴﺒﺔ ﺍﻟﻭﻓﺎﺓ ﻨﺘﻴﺠﺔ ﻫﺫﺍ ﺍﻟﻨﻭﻉ ﻤﻥ ﺍﻟﻤﻀﺎﻋﻔﺎﺕ ﻜﺒﻴﺭﺓ ﻭﺍﻟﺘﻲ ﻴﻌﻭﺩ ﺴﺒﺒﻬﺎ ﺍﻟﻰ ﺍﻟﺘﺸﺨﻴﺹ ﻭﺍﻟﻌﻼﺝ
ﺍﻟﻤﺘﺎﺨﺭ ﺍﻟﺫﻱ ﻴﺤﺘﺎﺝ ﺍﻟﻰ ﺠﻠﺏ ﺍﻻﻨﺘﺒﺎﻩ ﻟﺘﻘﻠﻴﻝ ﻨﺴﺒﺔ ﺤﺩﻭﺜﻪ ﻭﺍﻟﻭﻓﺎﺓ ﺍﻟﻨﺎﺘﺠﺔ ﻋﻨﻪ.
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ABSTRACT
Background and objectives Glucose-6-Phosphate Dehydrogenase deficiency is the most
common inherited hematological disorder among Iraqis. Studies have addressed its
prevalence in several parts of the country, but neither the prevalence nor the molecular
variants have been studied in the Sulymania province-northeastern Iraq. This study aimed at
addressing the latter issue.
Methods A total of 838 random healthy male individuals from Sulymania province were
screened for glucose-6-phosphate dehydrogenase deficiency using a fluorescent spot test. If
deficient, the results were confirmed by quantitative enzyme assay. Deficient individuals with
adequate samples had their DNA extracted and analyzed for four deficient molecular variants
using a Polymerase Chain Reaction-Restriction fragment polymorphism method. These
variants were the Mediterranean (563 C
→T), Chatham (1003 G→A), A - (202 G→A), and
the Cosenza (1376 G→C) variants respectively.
Results It was found that 50 individuals (6%) were glucose-6-phosphate dehydrogenase
deficient. Forty of these individuals had adequate samples to analyze for the four deficient
molecular variants. It was found that 30 (75%) had the Mediterranean and another 4 (10%)
had the Chatham variants. No cases of A- or Cosenza variants were identified, leaving 6
cases uncharacterized.
Conclusions This study documented a 6% prevalence of glucose-6-phosphate dehydrogenase
deficiency in Sulymania, an area of northeast Iraq that has not been previously studied.
Furthermore, it was found that Mediterranean and Chatham variants constitute the bulk of
glucose 6 phosphate dehydrogenase deficient variants in this province.
Duhok Med J 2011;5(2): 69-75.
Key words: Glucose-6-phosphate dehydrogenase deficiency, Prevalence, Mediterranean
Variant, Chatham variant, Iraq

G

lucose-6-Phosphate Dehydrogenase
(G6PD) is an enzyme that catalyzes
the first step in pentose phosphate pathway
and considered the only source of NADPH
and GSH in the red blood cells which are
essential for defending RBCs against

oxidizing agents. The gene encoding
G6PD enzyme is located at Xq28, and
G6PD deficiency is one of the most
common enzymopathies affecting the
erythrocyte
metabolism
worldwide.1
Although the majority of people with
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G6PD deficiency are asymptomatic, some
of the clinical symptoms associated with
deficiency are acute hemolytic anemia
following the ingestion of fava beans
(favism) or some drugs, in association with
infection or neonatal jaundice and in
severe deficiency, chronic non-spherocytic
Biochemical
hemolytic
anemia.1-3
characterization has led to the description
of no less than 442 biochemical variants of
G6PD and more than 140 molecular G6PD
variants.1,4
G6PD deficiency is quite prevalent in
many middle east and Mediterranean
countries
including
Iraq.2,5-8
Data
regarding prevalence of G6PD deficiency
are available from different parts of Iraq
including Baghdad, Basrah and Duhok
provinces9-11; however none are available
from the northeastern province of
Sulymania. Regarding molecular basis
only one study has been published from
Duhok.11 The aim of the current study is to
determine the prevalence of G6PD
deficiency in random healthy males in the
province, and its molecular basis among
deficient individuals and to compare the
results with those from Duhok and other
surrounding populations.
METHODS
Sulymania is a large province in
Northeastern Iraq that borders on Iran. It
has a population of around 1.5 million
consisting mainly of ethnic Kurds. This
study was conducted between January
2007 and September 2007. The subjects
enrolled were males attending the Central
Laboratory (in Sulymania province – Iraq)
for routine premarital investigations). The
later is the only authorized laboratory in
the province to provide the mandatory
premarital investigations and receives
around 30-40 couples per day.
The male partners of the first 10
couples attending the center were enrolled
on two days of the week to ensure random
sampling. Informed consent was taken
form all enrollees and the study was
70

approved by the appropriate ethical
committees at the Sulymania and Duhok
colleges of Medicine, Iraq.
A 4 ml sample was collected in K2EDTA tubes from each enrollee. The
sample was used first to screen for G6PD
deficiency by fluorescent spot test,12 using
commercial kits (Randox Laboratories Ltd,
Great Britain). Those who were found to
be deficient, as well as an equivalent
number of random non-deficient ones
underwent further testing using a
quantitative G6PD enzyme assay kit
(Randox Laboratories Ltd, Great Britain)
according to manufacturer instructions.
DNA was extracted by a phenol
chloroform based method from specimens
of patients determined to be G6PD
deficient by the above procedures. The
extracted DNA was then screened
sequentially for four G6PD deficient
mutations namely G6PD Mediterranean
(563 →T),
C
G6PD Chatham (1003
G→A), G6PD Cosenza (1376 G→C),
G6PD A- (202 G→A) using restriction
fragments length polymorphism following
amplification of DNA by Polymerase
chain reaction (PCR/RFLP). The primers,
restriction enzymes and procedural details
used for each of these reactions were as
detailed elsewhere.11,13,14
RESULTS
Specimens from a total of 838 male
subjects were screened by the fluorescent
spot test and fifty individuals (6.0%) were
found to be G6PD deficient and were
confirmed by quantitative enzyme assay.
The mean G6PD enzyme levels in those
who were deficient was 0.48 + 0.17 U/g
Hb, while it was 6.86 + 0.93 in fifty
random non-deficient subjects tested
simultaneously. Only three of the G6PD
deficient individuals reported a history of
favism and none gave a family history of
favism.
Molecular characterization of forty
out the fifty G6PD deficient individuals,
who had adequate samples or successful
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DNA extraction, revealed that G6PD
Mediterranean (563 →T)
C
was most
common, being detected in 30/40
individuals (75%), G6PD Chatham (1003
G→A) was next with 4 patient (10%),
while no cases with G6PD A-, or Cosenza
were identified, leaving the remaining six
cases uncharacterized. Two of the three
individuals with history of favism were
carriers of Mediterranean mutation, while
one was a carrier of the Chatham mutation.
DISCUSSION
G6PD deficiency has been recognized as a
common inherited hematological disorder
in Iraqis since the 1970,2 and a frequency
of 6.0% as documented in this study is not
unexpected and is comparable with a
frequency of 6.3% found in a recent study
from the capital Baghdad at the center of
the country (6.1%)9 and to prevalence
rates reported from neighbouring Kurdish
population of western Iran (5.3%).15
However, it is lower than the prevalence of
10.9% from Kurdish population of Duhok
and 15.3% reported from Basrah in
Southern Iraq.9-11 G6PD deficiency is
common
throughout
the
Eastern
Mediterranean
region,
though
its
frequencies are variable and range between
2-65%.5,9,10,15-18
The
polymorphic
frequency of G6PD in Sulymania and the
rest of Iraq as well as the Eastern
Mediterranean in general, has been linked
to selective advantage offered by
inheritance of the disorder in malarial
endemic areas.1 Sulymania, in particular,
has been known to be highly endemic for
malaria until the early 1990s.19
The Mediterranean variant (563
C→T) was found to be the most frequent
variant in the Eastern Mediterranean
countries, with figures ranging from 54%
in Jordan to 91% in Kurds of Western
Iran.6,7,15,20-23 Our figures are rather less
than those reported in Kurds from
neighbouring western Iran, those of Duhok
(87.8%) or from Kurdish Jews of 8097%.11,15,16 The wide distribution of the
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Mediterranean mutation within this region
suggests that this mutation is quite ancient
and may have spread by migrations that
had taken place over millennia.17
The second most frequent variant
detected by the current study is G6PD
Chatham (1003, G→A) that was found in
10% of our deficient individuals. G6PD
Chatham is recognized as one of the
common variants worldwide,15 and its
frequency
among
other
Eastern
Mediterranean countries varies between 4
to 10%.6,7,22,23 Our figures are quite
similar to those reported among Kurds
from Duhok and those from Iran, at 8.7
and 7.3% respectively.11,15
G6PD Cosenza (1376 G→C) has been
reported in polymorphic frequency among
Iranian Kurds.15 Nevertheless, it was not
identified in any case in the current study.
Its absence maybe related to the smaller
number of characterized cases. The
African A- variant (202 G→A) was also
not found. This is in contrast to some Arab
Eastern Mediterranean countries where
rates between 5.8-14.2% are reported.
However, and similar to the current study,
absence of this variant has also been
described in reports among Kurds of
Duhok and Iranian Kurds.11,15 Absence of
the variant in these areas is most likely
related to fact that the Kurdish inhabited
areas of Iraq and neighbouring Iran were,
unlike Arabia, a much less likely
destination of African gene flow.
In conclusion, this study has
confirmed that G6PD deficiency is
frequently encountered in Sulymania
province and compares well with earlier
reports from central Iraq and the
neighbouring Iranian Kurdish population,
though slightly less than reports from the
Kurds of Duhok.11 The study has shown
that G6PD Mediterranean and Chatham
constitute the large majority of the
deficient variants, which is consistent with
what we have demonstrated in our earlier
study from Duhok.11 Further studies on
uncharacterized variants should be the next
step and may uncover novel G6PD
71
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deficient molecular variants.
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ﺍﻟﺨﻼﺼﺔ

ﻨﺴﺒﺔ ﺍﻻﻨﺘﺸﺎﺭ ﻭ ﺍﻷﺴﺱ ﺍﻟﻭﺭﺍﺜﻴﺔ ﻟﻌﻭﺯ ﻨﺎﺯﻋﺔ ﺍﻟﻬﻴﺩﺭﻭﺠﻴﻥ ﺍﻟﻜﻠﻭﻜﻭﺯ  6ﻓﺴﻔﺎﺕ ﻓﻲ ﺍﻟﺴﻠﻴﻤﺎﻨﻴﺔ-
ﺍﻟﻌﺭﺍﻕ

ﺨﻠﻔﻴﺔ ﻭﺍﻫﺩﺍﻑ ﺍﻟﺒﺤﺙ :ﺍﻥ ﻋﻭﺯ ﺍﻨﺯﻴﻡ ﻨﺎﺯﻋﺔ ﺍﻟﻬﻴﺩﺭﻭﺠﻴﻥ ﺍﻟﻜﻠﻭﻜﻭﺯ  6ﻓﺴﻔﺎﺕ ﻫﻭ ﻤﻥ ﺍﻜﺜﺭ ﺍﻤﺭﺍﺽ ﺍﻟﺩﻡ ﺍﻟﻭﺭﺍﺜﻴﺔ

ﺍﻨﺘﺸﺎﺭﺍ ﻓﻲ ﺍﻟﻌﺭﺍﻗﻴﻴﻥ .ﺃﻥ ﺍﻟﻌﺩﻴﺩ ﻤﻥ ﺍﻟﺩﺭﺍﺴﺎﺕ ﻗﺩ ﻋﻨﺕ ﺒﺘﺤﺩﻴﺩ ﻨﺴﺒﺔ ﺍﻨﺘﺸﺎﺭﻩ ﻓﻲ ﻋﺩﺩ ﻤﻥ ﻤﻨﺎﻁﻕ ﺍﻟﻌﺭﺍﻕ ،ﻭ ﻟﻜﻥ ﻟﻡ ﻴﺴﺒﻕ
ﺍﻥ ﺘﻡ ﺩﺭﺍﺴﺔ ﻨﺴﺒﺔ ﺍﻷﻨﺘﺸﺎﺭ ﺃﻭ ﺍﻟﻀﺭﻭﺏ ﺍﻟﻭﺭﺍﺜﻴﺔ ﻓﻲ ﻤﺤﺎﻓﻅﺔ ﺍﻟﺴﻠﻴﻤﺎﻨﻴﺔ -ﺸﻤﺎﻝ ﺸﺭﻕ ﺍﻟﻌﺭﺍﻕ .ﺍﻥ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻟﺤﺎﻟﻴﺔ

ﻫﺩﻓﻬﺎ ﺍﻥ ﺘﻌﺎﻟﺞ ﻫﺫﻩ ﺍﻟﻤﺴﺄﻟﺔ.

ﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﺘﻡ ﺍﻟﺘﺤﺭﻱ ﻋﻥ ﻋﻭﺯ ﻨﺎﺯﻋﺔ ﺍﻟﻬﻴﺩﺭﻭﺠﻴﻥ ﺍﻟﻜﻠﻭﻜﻭﺯ  6ﻓﻭﺴﻔﺎﺕ ﻓﻲ  838ﻤﻥ ﺍﻻﺸﺨﺎﺹ ﺍﻷﺼﺤﺎﺀ ﻋﺸﻭﺍﺌﻴﺎ

ﻭﻤﻥ ﻤﺤﺎﻓﻅﺔ ﺍﻟﺴﻠﻴﻤﺎﻨﻴﺔ ﺒﺄﺴﺘﻌﻤﺎﻝ ﻁﺭﻴﻘﺔ ﺍﻟﻘﻁﺭﺓ ﺍﻟﻤﺘﻭﻫﺠﺔ .ﻭ ﻗﺩ ﺘﻡ ﺘﺄﻜﻴﺩ ﺍﻟﻨﺘﺎﺌﺞ ﻟﺤﺎﻻﺕ ﺍﻟﻌﻭﺯ ﺒﻭﺍﺴﻁﺔ ﺤﺴﺎﺏ ﻜﻤﻴﺔ
ﺍﻷﻨﺯﻴﻡ .ﻭ ﻗﺩ ﺘﻡ ﻋﺯﻝ ﺍﻟﺩﻨﺎ ﻓﻲ ﺍﻟﻌﻴﻨﺎﺕ ﺍﻟﺘﻲ ﻜﺎﻨﺕ ﻜﻤﻴﺔ ﺍﻟﻨﻤﺎﺫﺝ ﻓﻴﻬﺎ ﻜﺎﻓﻴﺔ ﻭ ﻤﻥ ﺜﻡ ﺍﻟﺘﺤﺭﻱ ﻋﻥ ﺍﺭﺒﻊ ﻤﻥ ﺍﻟﻀﺭﻭﺏ
ﺍﻟﻭﺍﺜﻴﺔ ﻟﻬﺫﺍ ﺍﻟﻌﻭﺯ ﻭﺒﻁﺭﻴﻘﺔ ﺘﻀﺎﻋﻑ ﺍﻟﺩﻨﺎ ﺍﻟﺘﺴﻠﺴﻠﻲ -ﻁﺭﻴﻘﺔ ﺘﻘﻴﻴﺩ ﺍﻟﻁﻭﻝ ﻤﺘﻌﺩﺩ ﺍﻷﺸﻜﺎﻝ .ﻭ ﺸﻤﻠﺕ ﻫﺫﻩ ﺍﻟﻀﺭﻭﺏ ﺍﻟﺒﺤﺭ
ﺍﻟﻤﺘﻭﺴﻁ  ،ﺠﺎﺘﻡ  ،ﻜﻭﺴﻴﻨﺯﺍ ﻭ  Aﺍﻟﺴﻠﺒﻲ ﺒﺎﻟﺘﺘﺎﺒﻊ.
ﺍﻟﻨﺘﺎﺌﺞ :ﻭﺠﺩ ﺃﻥ  50ﺸﺨﺼﺎ ) (%6ﻜﺎﻥ ﻟﺩﻴﻪ ﻋﻭﺯ ﻨﺎﺯﻋﺔ ﺍﻟﻬﻴﺩﺭﻭﺠﻴﻥ ﺍﻟﻜﻠﻭﻜﻭﺯ  6ﻓﺴﻔﺎﺕ .ﻭ ﻗﺩ ﻜﺎﻥ ﻟﺩﻯ ﺍﺭﺒﻌﻴﻥ ﻤﻨﻬﻡ

ﻨﻤﺎﺫﺝ ﻜﺎﻓﻴﺔ ﻟﻠﺘﺤﺭﻱ ﻋﻥ ﺍﻟﻀﺭﻭﺏ ﺍﻟﻭﺭﺍﺜﻴﺔ ﺍﻷﺭﺒﻌﺔ .ﻭ ﺒﺎﺠﺭﺍﺀ ﻫﺫﻩ ﺍﻟﻔﺤﻭﺹ ﻭﺠﺩﻨﺎ ﺍﻥ  (%75) 30ﻟﺩﻴﻬﻡ ﻀﺭﺏ ﺍﻟﺒﺤﺭ
ﺍﻟﻤﺘﻭﺴﻁ ﻭ  (%10) 4ﻟﺩﻴﻬﻡ ﻀﺭﺏ ﺠﺎﺘﻡ .ﻭ ﻟﻡ ﻨﺠﺩ ﺃﻱ ﺤﺎﻟﺔ ﻜﻭﺴﻴﻨﺯﺍ ﻭ  Aﺍﻟﺴﻠﺒﻲ  ،ﺒﻴﻨﻤﺎ ﺒﻘﻴﺕ  6ﺤﺎﻻﺕ ﻤﺠﻬﻭﻟﺔ
ﺍﻟﻀﺭﺏ.

ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﻭﺠﺩﻨﺎ ﺃﻥ ﻨﺴﺒﺔ ﺃﻨﺘﺸﺎﺭ ﺍﻟﻌﻭﺯ ﻓﻲ ﺍﻟﺴﻠﻴﻤﺎﻨﻴﺔ ﻫﻲ  ،%6ﻭ ﻫﻲ ﻤﻨﻁﻘﺔ ﻟﻡ ﺘﻜﻥ ﻤﺩﺭﻭﺴﺔ ﺴﺎﺒﻘﺎ" .ﻜﻤﺎ ﻭﺠﺩ ﺃﻥ
ﻀﺭﺒﻲ ﺍﻟﺒﺤﺭ ﺍﻟﻤﺘﻭﺴﻁ ﻭ ﺠﺎﺘﻡ ﺘﺸﻜﻝ ﺃﻏﻠﺒﻴﺔ ﺍﻟﺤﺎﻻﺕ ﻓﻲ ﻫﺫﻩ ﺍﻟﻤﺤﺎﻓﻅﺔ.
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ABSTRACT
Background and objectives Occupational exposures to lead remain a serious problem in
many developed and developing countries. In developing countries, awareness of the public
health impact of exposure to lead is growing but relatively few of those countries have
introduced policies and regulations for significantly combating the problem. This study aimed
to determine levels and nature of occupational exposure to lead in Duhok city, Kurdistan,
Iraq.
Methods A cross – sectional study design was conducted on 520 individuals occupationallyexposed to lead to determine the degree of lead exposure.
The study population comprised of male workers with an age range of 10 to 64 years. The
workers were chosen as a convenience sample so that nearly equal number of workers from
each of the six occupations was included: gasoline power generators (n=120), industrial
urban area (n=100), traffic policeman (n=100), petrol filing stations (n=100), petrol storage
(n=50) and battery repairing workshop (n=50). Pre-tested questionnaire was designed to
obtain information on age, residence, current occupation (period in year), and current history
of cigarette smoking. Blood lead level was analyzed by flame atomic absorption
spectrophotometer, Perkin Elmer Using a standardized procedure published by the company.
Dust lead level was analyzed using the lead test kit (ABOTE × ENTERPRISES limited
Ontario and a NOM).
Results The mean blood lead value among the sample was 14.5 ug/dl, with a standard error
(0.46) and range (3.2 to 55.3). Of the 520 individuals tested, 54.4% subjects had blood lead
level of 10 – 25 ug/dl, while 8.6% of these subjects had blood lead level 25 – 50 ug/dl and
1.2% had blood lead level> 50 ug/dl. The mean blood lead levels of the battery repairing
workers (40.0 ug/dl) was significantly higher (p< 0.001 for all) compared to the gasoline
power generator workers, petrol station, traffic policemen, petrol storage, and general work in
industrial urban area who had mean blood lead levels of 11.5 ug/dl, 14.2 ug/dl, 8.4 ug/dl, and
13.8 ug/dl; respectively. A statistically-significant relationship was found between blood lead
levels and age, amount of cigarettes smoked and dust lead level.
Conclusions The results of our study showed a high exposure level of lead occurs in
occupationally -exposed workers with 9.8% prevalence of toxic blood lead of 25ug/dl.
Duhok Med J 2011;5(2): 76-85.
Key words: Blood lead, Occupational exposure, Lead toxicity

L

ead, a ubiquitous and versatile metal,
has been used since prehistoric times.
It has become widely distributed and

mobilized in the environment and human
exposure to and uptake of this nonessential element have
consequently
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increased.1 At high levels of human
exposure there is damage to almost all
organs and organ systems, most
importantly the central nervous system,
kidneys and blood, culminating in death at
excessive levels. At low levels, heme
synthesis and other biochemical processes
are
affected,
psychological
and
neurobehavioral functions are impaired,
and there is a range of other effects.2-4
Lead poisoning associated with
occupational exposure was first reported in
370 BC.5 It became common among
industrial workers in the 19th and early
20th centuries, when workers were
exposed to lead in smelting, painting,
plumbing, printing and many other
industrial activities. In 1767, Franklin
obtained a list of patients in La Charity´
Hospital in Paris who had been admitted
because of symptoms, which, although not
recognized then, were evidently those of
lead poisoning. All the patients were
engaged in occupations that exposed them
to lead.6-8 Much research over the last 30
years has demonstrated adverse health
effects of moderately elevated blood lead
levels, i.e. below 25ug/dl. The permissible
exposure level in the ambient (air, water,
soil, etc.) environment, as well as in the
working environment, has therefore been
progressively lowered .9 Although the
problems of overt lead poisoning have
largely receded in developed countries,
chronic exposure to low levels of lead is
still a significant public health issue,
particularly among some minorities and
disadvantaged groups. Furthermore, both
occupational and environmental exposures
have remained a serious problem in many
developing and industrializing countries.10
However, considering that there are still
many vehicles using leaded petrol, it is
possible to find high lead levels in the
general population in areas of heavy
traffic. In addition, an important source of
the metal is air contamination caused by
the gasoline power generators and
industrial activities which of large number
distributed in most areas of Duhok city.
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The aim of this study was to determine the
degree of lead exposure in a sample of
occupationally –exposed workers in
attempt to ascertain the nature of this
exposure.
METHODS
The study was conducted in Duhok city
which lies in the far north-west of Iraq and
forms the center of western governorate in
Iraqi Kurdistan Region. The city lies in the
transitional area, between the wavy area
and mountains.
Three areas in Duhok city were
selected for data collection:
a- The down town where heavy traffic
areas located in five streets were selected.
These are the main streets in the city
center and they cross the center from north
to South and from west to East. There are
large buildings, and many commercial and
business centers located on both sides of
those streets
b- City districts where high density areas
of gasoline power generators and petrol
filling stations are located. They were
chosen in a way so that they represent
different parts of Duhok city.
c- Industrial areas where two main
industrial areas namely Baroshky and
Malta were selected. Both are located
within the border of Duhok municipality
and included small factories, car repairing
shops and other industrial related facilities.
A cross – sectional study design was
conducted
on
520
individuals
occupationally - exposed to lead to
determine the degree of lead exposure in
the workers of Duhok city. Workers of six
main occupations were assigned from
different areas. They were all male with
age range of 10 to 64 years. The workers
were chosen as a convenient sample so
that nearly equal number of workers from
each of the six occupations was included
in the sample. They were 120 gasoline
power generator workers collected from
those working in gasoline generators and
distributed in all districts of the city, the
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traffic policeman (n=100) collected from
traffic policemen working in down town
streets, the workers in petrol filling
stations (n=100) colleted from petrol
filling stations distributed in different parts
of Duhok city, general industrial
workers(n=100) engaged in different
occupations such as car repairing, painting
and other industrial related facilities, while
the remainder were 50 petrol storage
workers working in the main petrol storage
bankers and 50 battery repairing workers
mainly from battery shops located in the
center of the city.
The study was conducted between 1
January and 31 December 2010 in the
Department of Clinical Biochemistry and
Community
Medicine,
College
of
Medicine, University of Duhok. The study
protocol was approved by the Ethical
Committee at the Directorate General of
Health in Duhok governorate.
Pre-tested questionnaire was designed
to obtain information on age, gender,
residence, current occupation job period in
year, current history of cigarette smoking.
The aim of the study was first
explained and participant was then
requested to give a blood sample. Five ml
venous blood was withdrawn from each
individual under study and transferred to
EDTA – tube for the measurement of
blood lead level. Since blood lead
measurement is greatly affected by
contamination all precautions to avoid any
contamination were made, trace – element
- free technique was used during the
handling and analysis of blood samples.
The samples were taken immediately to
the Department of Clinical Biochemistry
in Duhok Medical College. The blood lead
was extracted by specific procedure and
then samples were taken to the Department
of Chemistry, College of Science,
University
of
Duhok,
for
lead
measurement.
Blood lead was analyzed by flame
atomic absorption spectrophotometer
(AAS), Perkin Elmer using a standardized
procedure published by the company.
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Radiation
source
absorbance
was
measured at a wavelength of 283nm, using
a band pass of 0.7 nm. Briefly EDTA –
blood
precipitated
with
20
%
trichloroaceticacid (TCA) solution. The
supernatant solution is aspirated directly in
the AAS; the samples were run in batches
using standard lead solution of 10, 25 and
50 ug / dl to correct the sensitivity of the
instrument. Reagent blank prepared by
mixing equal volume of 20 % TCA with
deionized water. The blank gave a reading
of 1 ug/dl and this value was subtracted
from the reading of the samples examined.
A pooled normal blood was run with every
batch and gave a reading of 12 ug/ dl.
Serial replication of aliquots from a pooled
blood sample and an internal control
standard were used to cheek the precision
and accuracy of the analytical method.
The coefficient of variation (CV) for
lead in a pooled blood was 3.5 % (n = 30).
Values for the internal control standards
(CRDL standard 2 solutions; Radian Corp
TX USA) intercalculated between every
10 samples in the rack of samples with
each new analysis batch. Samples which
did not differ by more than 2 % of the
standard
value
were
considered
acceptable.11 All samples were analyzed in
triplicate and results referred to the
standard curve made previously. The
atomic absorption spectrophotometer was
adjusted according to the Perkin Elmer
Analyst instructions.12
Roadside samples were collected for
determination of dust lead level from the
areas of selected occupational samples.
The dust samples were taken in
combination with blood samples. Dust
lead level was measured by using the lead
test kit purchased for this purpose
(ABOTE × ENTERPRISES limited
Ontario
and
a
NOM:T
website
www.leadinspection.com).
This lead test kit utilizes patented
leach method for testing; this method gives
semi – quantitative results which indicate
the approximate lead release in sample.
The dust samples were used to assess lead
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from renovation areas following the
instructions for the technique described in
the kit. After the comparison of the
resultant color produced, the concentration
of lead is shown into part per million
(ppm).
Lead exposure has been identified on
the determination of blood lead and dust
lead levels. The highest value proposed for
lead exposure in children is > 10 ug/dl and
> 25 ug/dl in adults being the most
conservative was selected for this study as
the cutoff for high blood lead
concentration.10 Dust lead level < 5 ppm
was considered as a cutoff value for low
level of lead exposure whereas a level of >
25 ppm indicated high level of lead
exposure to check environmental lead
exposure.
Data were translated into a
computerized database structure. An
expert statistical advice was sought for.
Statistical analyses were computer assisted
using SPSS version 13 (Statistical Package
for
Social
Sciences).
Frequency
distribution for selected variables was
done first. ANOVA test was used to test
the statistical significance of difference in
mean between more than 2 groups. The
chi-squire test was used to assess the
statistical significance of association
between 2 categorical variables.
RESULTS
Mean blood lead value in the sample was
14.5ug/dl with a standard deviation 6.2
ug/dl and a maximum 55.3 ug/dl (Table 1).
The mean blood lead levels of the battery
repairing workers (40.0 ug/dl) was
significantly higher (p< 0.001 for all)
compared to the gasoline power generator
workers, petrol station, traffic policemen,
petrol storage, and general industrial
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workers who had mean blood lead levels
of 11.5 ug/dl, 14.2 ug/dl, 8.4 ug/dl, and
13.8 ug/dl; respectively. Considering only
the occupational hazard, there was 54.4%
of the occupational workers had blood lead
level 10 – 25 ug/dl, while 8.6% of these
workers had blood lead level 25 – 50 ug/dl
and 1.2% had blood lead level >50 ug/dl
(Table 2). No differences were observed in
blood lead levels among the different
periods of work in current job (i.e. 8.6% of
workers with duration of work in current
job <10years had blood lead level >25
ug/dl compared to 12.5% of workers with
duration of work in current job >10 years
at the same blood lead, p=0.18). In the
sample (Table 3), blood lead levels in
older age groups (25.6+ 15.5 ug/dl) were
significantly differ from those of younger
age group (5.4+1.7 ug/dl), (p<0.001).
Blood lead levels showed a linear
relationship with age i.e. the older the
individual, the higher the blood lead
values. Regression coefficient value r=
0.654 and p value <0.001 (Figure 1).
Table 4 shows blood lead levels
according to the amount of cigarettes
smoked (average/day); which were higher
in cigarettes smoking group. The
difference was statically significance (p
<0.001).
The mean blood levels were increased
with increasing dust lead levels in the
working area, i.e. the overexposure to lead,
the higher the blood lead values (Table 5).
Generally, dust lead levels of various
working area were in the range of 10-50
ppm (95.0%). Table 6 shows the median
dust
lead
concentrations
of
the
occupational areas. Traffic Policemen
areas were ranked the lowest by having
average dust lead level of 10-25 ppm
(69%).
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Table1. Blood lead levels according to type of occupation
Type of occupation

Blood lead concentration (ug/dl)

Gasoline power generators
Petrol station
Traffic policemen
Battery repairing
Petrol storage
General industrial work
Total

n

Mean

SD

SE

Range

120
100
100
50
50
100
520

11.5
14.2
8.4
40.0
10.1
13.8
14.5

4.3
3.5
2.2
9.3
3.0
4.8
6.2

0.39
0.35
0.22
1.31
0.43
0.48
0.43

3.2-19.2
5.4-19.9
4.8-14.8
18.4-55.3
7.2-23.7
8.0-27.1
3.2-55.3

p
(ANOVA
trend)
<0.001

Table 2. Distributions of the sample by blood lead level range

Gasoline power generators
Petrol station
Traffic policemen
Battery repairing
Petrol storage
General Industrial work area
Total

Blood lead range ug/dl
5.0 – 10.0
>10.0 – 25
>25 – 50
n (%)
n (%)
n (%)
35 (29.1)
77 (64.2)
12 (12.0)
88 (88.0)
71 (71.0)
19 (19.0)
6 (12.0)
38 (76.0)
30 (60.0)
20 (40.0)
20 (20.0)
73 (73.0)
7 (7.0)
168 (32.3)
283 (54.4)
45 (8.6)

< 5.0
n (%)
8 (6.7)
10 (10.0)
18 (3.5)

50 +
n (%)
6 (12.0)
6 (1.2)

Table 3. Blood lead levels according to age of occupational sample (n=520)
Age (years)

10-16
17-29
30-39
40+
Total

Blood lead concentration (ug/dl)
n

Mean

SD

SE

Range

18
269
158
75
520

5.4
11.1
15.9
25.6
14.5

1.7
5.4
7.7
15.5
6.2

0.39
0.33
0.61
1.79
0.43

(3.2 - 8.3)
(3.7 - 34.8)
(8 - 43.6)
(10 - 55.3)
(3.2 - 55.3)

p
(ANOVA
trend)
< 0.001

Table 4. Lead levels according to cigarettes smoking (n=520)
Smoking categories
(Average/day)

Never smoked
Half a pack or less <10)
One pack (20)
> one pack
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Blood lead concentration (ug/dl)
n

Mean

SD

SE

Range

203
97
109
111

8.3
12.7
16.7
25.3

5.4
2.7
7.7
9.3

0.24
0.27
0.36
1.81

3.2-40.3
3.7-17.0
3.8-50.5
5.2-55.3

p
(ANOVA
trend)
< 0.001
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Table 5. Blood lead levels according to the average dust lead levels in the working area
Dust lead level (ppm)

Blood lead concentration (ug/dl)
n

1-5
10-25
>25-50
>50

Mean

13
178
317
12

4.2
7.4
15.1
45.9

SD

SE

0.6
1.8
7.2
12.2

Range

0.04
0.08
0.31
3.51

(3.2 - 7.9)
(4.2 - 24.5)
(8.4 - 49.4)
(25.2 - 55.3)

p
(ANOVA
trend)
< 0.001

Table 6. The median dust lead concentration by selected independent variables
Occupational hazards
(1-5)
n (%)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0(0)

(5.1-10) (10.1-25)
n (%)
n (%)
8 (6.7) 35 (29.2)
0 (0)
18 (18)
5 (5)
69 (69)
0 (0)
2 (4)
0 (0)
30 (60)
0 (0)
24 (24)
13(2.5) 178(34.2)

(25.1-50)
n (%)
77 (64.2)
82 (82)
26 (26)
39 (78)
20 (40)
73 (73)
317(60.9)

>50
n (%)
0 (0)
0 (0)
0 (0)
9 (18)
0 (0)
3 (3)
12(2.3)

Total
n (%)
120 (100)
100 (100)
100 (100)
50 (100)
50 (100)
100 (100)

p
(KruskalMedian Wallis)
(25.1-50)
(25.1-50)
(10.1-25)
(25.1-50)
(10.1-25)
(25.1-50)

< 0.001

60

Males (occupational sample)

Blood Pb conc (ug/dl)

Gasoline power generators
Petrol station
Traffic policemen
Lead battery
Petrol storage
General industrial work
Total

Dust Pb average concentration (ug/dl)

50
40
30
20
10

R = 0.654; p < 0.001

0
0

10

20

30

40

50

60

Age

Figure 1. Scatter diagram with fitted regression line showing the linear
correlation of blood lead concentration with age in study group
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DISCUSSION
It has been reported that the main noxious
effects of lead are produced at high
exposure
levels
as
occurs
in
occupationally-exposed workers.13 In
urban setting, the main source of lead to
which the general population is exposed is
the combustion of leaded petrol, but other
possible source, such as industrial
contamination can be considered in areas
with less air contamination For many
reasons, the workers of Duhok city have a
probable risk of over-exposure to the
metal. However, considering that there are
large numbers of vehicles and electrical
generators coinciding with the widespread
use of leaded petrol, it is possible to find
high lead levels among general population
in areas of heavy traffic and crowd. Also,
the geographical location of the city
between two mountains and location of
general industrial workshops within the
border of Duhok municipality may suggest
high levels of exposure. Hence, it is
essential to know the degree of exposure
of the study sample so that the necessary
control measure can be established. To our
knowledge, this is the first study to
investigate the sate of the occupationallyexposed workers regarding lead exposure
in Duhok city.
Notwithstanding, the results of our
study showed mean blood lead levels of
the study sample of 14.5 ug/dl, which are
far below the currently accepted toxicity
threshold 25 ug/dl. Other studies
conducted in different parts of Iraq.13-16
obtained higher results with mean blood
lead levels of around 23.7ug/dl. These
values were markedly higher than ours,
probably due to the origin of their sample
which was taken mainly from battery
workers. In this study, there were 64.2% of
workers who had the blood lead higher
than10 ug/dl. Among this group, 51(9.8%)
workers had higher blood lead level than
25 ug/dl, which most of them were battery
workers. Our results, in comparison,
reflect a low blood lead levels; for
82

example, none of the policemen had blood
lead level more than 25 ug/dl and the mean
was slightly lower (8.4 ug/dl) compare to
those obtained in the previous studies in
Iraq (13.7 ug/dl),17 which appears to
indicate that the measures taken to reduce
the quantity of lead in petrol have
contributed to the progressive decrease in
atmospheric lead levels. This finding
confirmed by the low median dust lead
concentration in the traffic policemen
areas. However, our results overall show
higher values in workers of gasoline
generators, petrol station, petrol storage
and general industrial work, although, the
values still within the acceptable range
(3.2-27.1 ug/dl).
With respect to blood lead-related factors,
our overall results show higher values in
workers with the heavy lead dust working
area. Other studies concur with this
observation of higher values in working
areas
with
greater
occupational
contamination by the metal .18 Results
obtained for intoxication prevalence are
similar, since a greater prevalence was
observed in workers in the area with dust
lead level of 25 ppm (60.9%). A
statistically-significant relationship is
found, however, between blood lead and
age; higher blood lead levels are observed
in older workers who have been exposed
to higher lead contamination levels. We
found a tendency towards increased blood
lead values with the increase in average
cigarettes smoking. The main route of lead
absorption may be through inhalation,
however, inadequate hand- and facewashing and unrestricted smoking and
eating at the workplace may result in high
lead exposure.
In conclusion, our study has
demonstrated elevated blood lead levels in
battery repairing workers for whom the
safety control measures should be apply
first. Whereas in the reminder of workers,
this study indicates that lead exposure does
not constitute a great health problem if
occupationally-exposed
workers
considered, since levels found are below
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those deemed toxic and the prevalence of
intoxication is similar to that reported in
other studies.
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ﺍﻟﺨﻼﺼﺔ

ﺍﻟﺘﻌﺭﺽ ﺍﻟﻤﻬﻨﻲ ﻟﻠﺭﺼﺎﺹ ﻓﻲ ﻤﺩﻴﻨﺔ ﺩﻫﻭﻙ
ﺨﻠﻔﻴﺔ ﻭﺍﻫﺩﺍﻑ ﺍﻟﺒﺤﺙ :ﺍﻟﺘﻌﺭﺽ ﻟﻠﺭﺼﺎﺹ ﻴﻤﺜﻝ ﻤﺸﻜﻠﺔ ﺨﻁﻴﺭﺓ ﻓﻲ ﺍﻟﻌﺩﻴﺩ ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻤﺘﻘﺩﻤﺔ ﻭﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻨﺎﻤﻴﺔ ﻭﺍﻥ
ﺍﻻﺜﺎﺭ ﺍﻟﻀﺎﺭﺓ ﻟﻠﺭﺼﺎﺹ ﻭﺒﺘﺭﺍﻜﻴﺯ ﻋﺎﻟﻴﺔ ﻤﻥ ﺍﻟﺘﻌﺭﺽ ﻟﻠﺭﺼﺎﺹ ﺘﺤﺩﺙ ﻋﻨﺩ ﺍﻟﻌﻤﺎﻝ ﺍﻟﻤﻌﺭﻀﻴﻥ ﻤﻬﻨﻴﺎﹰ ﻓﻲ ﻤﻭﺍﻗﻊ ﺍﻟﻌﻤﻝ.

ﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﺸﻤﻠﺕ ﺍﻟﺩﺭﺍﺴﺔ  520ﻤﺸﺎﺭﻜﺎﹰ ﻤﻘﺴﻤﻴﻥ ﺍﻟﻰ ﺴﺘﺔ ﻤﺠﺎﻤﻴﻊ ﻭﻫﻡ ﻋﻤﺎﻝ ﺍﻟﻤﻭﻟﺩﺍﺕ ﻭﻋﻤﺎﻝ ﻤﺤﻁﺎﺕ ﺍﻟﺘﻌﺒﺌﺔ
ﻭﺸﺭﻁﺔ ﺍﻟﻤﺭﻭﺭ ﻭﻋﻤﺎﻝ ﺘﺒﺩﻴﻝ ﻭﺸﺤﻥ ﺒﻁﺎﺭﻴﺎﺕ ﺍﻟﺴﻴﺎﺭﺍﺕ ﻭﻋﻤﺎﻝ ﻤﺨﺎﺯﻥ ﺍﻟﻤﺸﺘﻘﺎﺕ ﺍﻟﻨﻔﻁﻴﺔ ﻭﻋﻤﺎﻝ ﺍﻟﻤﻨﻁﻘﺔ ﺍﻟﺼﻨﺎﻋﻴﺔ ﻓﻲ

ﺩﻫﻭﻙ ﻭﺍﻥ ﺍﻟﺘﺤﺎﻟﻴﻝ ﺍﻟﺘﻲ ﺍﺠﺭﻴﺕ ﻋﻠﻰ ﺍﻟﺩﻡ ﺘﺘﻀﻤﻥ ﻗﻴﺎﺱ ﻤﺴﺘﻭﻯ ﺘﺭﻜﻴﺯ ﺍﻟﺭﺼﺎﺹ ﻭﻓﻌﺎﻟﻴﺔ ﺍﻨﺯﻴﻡ ﺍﻤﺎﻴﻨﻭﻟﻴﻔﻭﻟﻴﻨﻙ ﺍﺴﻴﺩ
ﺩﻴﻬﺎﻴﺩﺭﺘﻴﺯ ﻭﻤﺤﺎﻟﻴﻝ ﺍﺨﺭﻯ ﻟﻘﻴﺎﺱ ﻤﺴﺘﻭﻯ ﺍﻟﺭﺼﺎﺹ ﻓﻲ ﺍﻟﻐﺒﺎﺭ ﻭﺍﻟﻬﻭﺍﺀ .ﻭﺘﻡ ﺍﻻﺨﺫ ﺒﻨﻅﺭ ﺍﻻﻋﺘﺒﺎﺭ ﺍﻟﻌﻤﺭ ﻭﺍﻟﺘﺩﺨﻴﻥ.
ﺍﻟﻨﺘﺎﺌﺞ :ﺃﻅﻬﺭﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺍﺭﺘﻔﺎﻉ ﻤﻌﺩﻝ ﻤﺴﺘﻭﻯ ﺘﺭﻜﻴﺯ ﺍﻟﺭﺼﺎﺹ ﻓﻲ ﺍﻟﺩﻡ ﻋﻨﺩ ﺍﻟﻌﻤﺎﻝ ﺍﻟﺫﻴﻥ ﻴﺘﻌﺭﻀﻭﻥ ﺒﺼﻭﺭﺓ ﻤﺒﺎﺸﺭﺓ
ﻟﻠﺭﺼﺎﺹ ﻭﺨﺎﺼﺔ ﺍﻟﺫﻴﻥ ﻴﻌﻤﻠﻭﻥ ﻓﻲ ﻤﺤﻼﺕ ﺘﺒﺩﻴﻝ ﻭﺸﺤﻥ ﻭﺘﺼﻠﻴﺢ ﺒﻁﺎﺭﻴﺎﺕ ﺍﻟﺴﻴﺎﺭﺍﺕ ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺒﻘﻴﺔ ﻤﺠﺎﻤﻴﻊ ﺍﻟﻌﻤﺎﻝ.

ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﻴﺠﺏ ﺍﺘﺨﺎﺫ ﺘﺩﺍﺒﻴﺭ ﺍﻟﺭﻗﺎﺒﺔ ﻭﺍﻟﺴﻼﻤﺔ ﺍﻟﻌﺎﻤﺔ ﻟﻠﺤﺩ ﻤﻥ ﺍﺭﺘﻔﺎﻉ ﻤﻌﺩﻻﺕ ﺍﻟﺭﺼﺎﺹ ﻟﺩﻯ ﺍﻟﻌﻤﺎﻝ ﻷﻨﻪ ﺘﻡ ﻤﻼﺤﻅﺔ
ﺍﺭﺘﻔﺎﻉ ﻨﺴﺒﺔ ﻤﻌﺩﻝ ﺍﻟﺭﺼﺎﺹ ﻓﻲ ﺍﻟﺩﻡ ﻨﺘﻴﺠﺔ ﺘﻌﺭﺽ ﺍﻟﻌﻤﺎﻝ ﻤﻬﻨﻴﺎﹰ ﻟﻪ ﻭﺃﻥ ﻨﺴﺒﺔ  % 9.8ﺒﻠﻐﺕ ﻤﺭﺤﻠﺔ ﺍﻟﺘﺴﻤﻡ ﻭﺍﻟﺘﻲ ﻫﻲ
ﺃﻜﺜﺭ  25ﻤﺎﻴﻜﺭﻭﻜﺭﺍﻡ/ﺩﺴﻠﻴﺘﺭ.
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THE ROLE OF ULTRASOUND VERSUS PHYSICAL EXAMINATION IN THE
MANAGEMENT OF DEVELOPMENTAL DYSPLASIA OF THE HIP DURING THE
FIRST SIX MONTHS OF LIFE
LAS J. HAWEZY, MBChB, CABS, MIOA (Ortho.)*
HAZHEN T. MAMA, MBChB, Msc Sport Medicine, Msc Orthopedic Surgery**
Submitted 16 Jun 2011; accepted 3 Dec 2011
ABSTRACT
Background and objectives The hip joint is largely cartilaginous during the first six months
of life. Therefore; ultrasound has been increasingly used for the initial diagnosis of
developmental dysplasia of the hip. Because the hip joint maturation is fastest during the first
three months of life, early intervention provides a better prognosis. Hence, there is an
important need for initial screening and early management of developmental dysplasia of the
hip. The aim is to assess the role of ultrasound versus physical examination in the initial
diagnosis of developmental dysplasia of the hip at the age of 0-6 weeks of life. As well as, to
evaluate their roles in subsequent follow-up after a period of monitoring and/or intervention
until the age of 6 months.
Methods 150 infants (5 days to 6 weeks of age; mean age was 4 weeks) underwent physical
and ultrasound examination for developmental dysplasia of the hip. The hips were classified
according to the Graf technique and were followed-up prospectively by ultrasound and
physical examination up to the age of 6 months to monitor the response to treatment.
Results The mean age of babies at first examination was 4 weeks. Only 38.5% of
developmental dysplasia of the hip cases on ultrasound were found to have abnormal physical
examination. There was a statistically significant association between developmental
dysplasia of the hip and the presence of risk factors (p value < 0.05). During 6 months of
follow up, 30 cases of developmental dysplasia of the hip were diagnosed. Healing of the
joints with treatment occurred for all developmental dysplasia of the hip cases but in different
durations. No significant complications of treatment were reported by the age of 6 months.
Conclusions Babies with normal hips on examination can have developmental dysplasia of
the hip on ultrasound. On the other hand, babies with normal hips on ultrasound scan can
show clinical instability. Ultrasound is a better and most practical screening tool available for
the initial diagnosis of developmental dysplasia of the hip. Furthermore, it can be
successfully used for follow-up in order to show the response to treatment.
Duhok Med J 2011;5(2): 86-96.
Key words: Ultrasound, Developmental dysplasia of the hip, Initial screening, Management,
Physical examination, Graf technique

D

evelopmental dysplasia of the hip
(DDH) describes a spectrum of
abnormalities
including
acetabular
dysplasia
without
displacement,
subluxation and dislocation.1 Normal
acetabular and femoral head development
depends on the concentrically placed
femoral head. On the other hand, it has
been found that the hip joint maturation is
greatest during the first 3 months of life.2

Therefore; the early diagnosis and
intervention are important to identify at
risk babies who are at critical age for hip
joint maturation and to improve the
treatment outcome. In certain regions
in the world, particularly in places with
high incidence of DDH, there is a high
chance of missing cases of DDH.3-5 While
in countries with the introduction of
screening program for DDH, the
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University, Kurdistan Regional Government
** Orthopedic Specialist/ Erbil Teaching Hospital, Kurdistan Regional Government
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incidence of late diagnosis have been
dramatically reduced.6,7 Several methods
have been used for the early detection of
DDH in research and clinical practice. In a
meta-analysis by Lehman et al, the
incidence of DDH was found to be 11.5
per 1000 by physical screening and 25 per
1000 by ultrasound (US) examination.8
This difference in DDH detection in the
early period of life may be due to a
number of reasons. Mark et al detected hip
abnormality by US that was considered
normal by physical examinations and in
hips without risk factors.9 These findings
were supported by a different study which
suggested that some patients with DDH do
not have signs of clinical instability.10
Furthermore,
ultra-sonographically
diagnosed acetabular dysplasia may be
normal on physical examination.11 On the
other hand, the clinical screening by
Ortolani and Barlow tests might damage
the acetabulum, labrum and femoral
head.12 Therefore, such studies suggest the
superiority of US over physical
examination in detecting DDH.
During early periods of life, X-ray is
largely replaced by US for the diagnosis of
DDH due to two main reasons.13-16 Firstly,
the hip joint is largely cartilaginous at that
age period and therefore US will be more
informative. Secondly, US is not
associated with risks of X-ray exposure.
However, with progressive development of
the femoral head ossification center, the
US becomes less useful and follow-up can
be continued by X-ray after 6 months of
life.2,15,16
The most commonly used method of
US in the diagnosis of DDH is the Graf
technique.2 This technique reduced the age
of treatment in babies with DDH from an
average of 8 months to an average of the
first few weeks of life.16 Therefore, Graf
technique has the advantage of early
detection and management. Nevertheless,
this technique is not free from drawbacks.
Dias et al found that the reproducibility of
the measurements using the Graf technique
is not very great.17 Moreover, this

Volume 5, Number 2, 2011

technique
involves
only
static
morphological examination and it does not
consider the presence of hip instability and
ligament laxity.16 However, these two
drawbacks of Graf technique do not affect
the overall classification and hence this
technique can be used successfully for the
early
detection
and
subsequent
16
management of DDH. Graf classified
DDH according to the morphological
examination of the hip joint by US,
(Figure 1).2,15 He classified the hip joint as
mature (type I), immature (type II),
dislocated (type III) and highly dislocated
(type IV) (Table 1). Some authors
suggested that the average time for
maturation for each type of Graf can be
predicted.18 Healing for Graf type IIa,
Graf type IIb and Graf type D will require
3 weeks, 5 weeks and 8 weeks,
respectively. While longer healing time
will be required for type IIIa (14 weeks),
type IIIb (18 weeks) and type IV (24
weeks).
Graf has suggested a protocol for
management of DDH according to the type
at initial US examination.2 Hips that are
diagnosed as type I at 3-6 weeks of life can
be safely discharged. 95% of those with
type IIa will be recovered spontaneously
and therefore only need to be monitored
without any sort of treatment.16 The
remaining 5% who do not recover at 6
weeks follow up should be fitted with a
Pavlik harness. Whereas, stable dysplastic
hips (IIb and stable IIc) should be put in
Pavlik harness until they become type I.
Unstable type IIc should pass through both
retention and maturation phase. The
plaster cast in human position can be used
to serve retention phase. The decentered
hips (type D, III and IV) require reduction
before retention and maturation.
The aim of this study was to assess the
role of US versus physical examination in
the initial screening of DDH hip at the age
of 0-6 weeks of life. Moreover, their roles
in the subsequent follow-up and
management until the age of 6 months
have been evaluated.
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Figure 1. Types of DDH according to Graf classification. Pictures were taken from the work of
Dezateux C and Rosendahl K15
Table 1. Hip types according to Graf classification2
Graf type

Alpha angle/Bony roof

Beta angle/Cartilaginous roof

Age

Type I
Type IIa
Type IIb
Type IIc
Type D
Type III
Type IV

≥ 60°
50–59°
50–59°
43–49°
43–49°
<43°
<43°

<55°
covers the femoral head
covers the femoral head
<77 (still covers the femoral head)
>77 (displaced)
pressed upwards
pressed downwards

any age
0 to 12 weeks
>12 weeks
any age
any age
any age
any age

METHODS
This is a prospective comparative cohort
study of 150 neonates aged between 5 days
to 6 weeks at the time of first US
examination. The study covered the period
between 01/05/2010 to 28/02/2011. Each
subject was followed monthly for up to six
months of life or until the result of the US
had become normal.
This study targeted infants presented
to Helena Health Center for Disabled
Children/Erbil-Iraq for assessment of
DDH. The 3 main origins of referrals
were: Erbil’s Maternity and Pediatric
Hospital, Raperin Pediatric Hospital and
primary health centers in Erbil. Infants
presented by concerned parents were also
included in the study. The inclusion
criteria for subject selection and
recruitment were infants between 0 to 6
weeks of age. Exclusion criteria were
infants with teratological DDH and/or
Infants with cerebral palsy.
Physical examination (Ortolani and
Barlow tests) were performed on all babies
at the time of initial presentation. The
results of these two tests were classified as
positive and negative. Follow-up was done
88

by physical examination including
examination for late features: limited
abduction, asymmetrical skin creases and
shortening (Galeazzi’s sign). The physical
examination was performed before US, in
order to blind the examiners to the result
of US.
The ultrasound machine (ESAOTE
Pie Medical) was used, which is the device
available at Helena Health Centre. We
used the standard hip US probe that is
linear transducer with a frequency of 7.5
MHz. The US examination was performed
by an orthopedic surgeon who was
certified by Professor Graf (Figure 2).

Figure 2. Graf technique of Hip examination by
US. The picture shows a baby in a cradle with
correct placement of the probe over hip joint

Duhok Medical Journal

Alpha angle is representing an angle
between the base line (a line that is
tangential to os ileum at the top of the
cartilaginous roof) and the bony roof line
(a line from the distal end of os ileum
tangential to the bony roof). Beta angle is
representing an angle between the base
line and the cartilaginous roof line (a line
that is drawn from the bony rim through
the middle of labrum) (Figure 3).
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the result of the Graf scoring.
The splint was checked at each visit to
make sure that it was properly applied and
the child was properly cleaned. The
compliance of the parents was also
checked.
Prompt
evaluation
was
performed to exclude complications
including recurrence, avascular necrosis
and stiffness. X-ray was performed at 6
months of age for those who received
treatment to exclude recurrence and
avascular necrosis. Delay in appearance of
bony nucleus on US and/or X-ray or
increased density of bony nucleus on x-ray
were considered as avascular necrosis.
Microsoft excel 2007 was used for
statistical tests. Results were presented as
number and percentage. P value was
identified by using chi-square test. P value
of less than 0.05 was regarded as
statistically significant.
RESULTS

Figure 3. Alpha angle is representing the bony
roof of acetabulum and Beta angle is
representing the cartilaginous roof of
acetabulum

The operators scored individual babies
for positivity and then severity of DDH
based on Graf scoring (Alpha and Beta
angles). Those who were diagnosed as
type I were discharged but re-examined by
US at age of 3 months. Those who were
diagnosed as type IIa were followed up to
three months of age. If their hips were still
immature at that age, they were classified
as type IIb. Those who changed to type IIb
and those who diagnosed initially as Graf
type IIc, type D, type III and type IV were
defined as DDH and they received
treatment according to the principles of
management by Graf.
A pre designed proforma was used to
collect basic biographical data as well as

155 babies were examined for DDH by
US. 5 of them were dropped out of the
study. Therefore, 150 babies (300 hips)
were included in the statistical tests. The
result of the initial US examination
according to the Graf is shown in table 2.
The mean age of the babies at first US was
4 weeks (range: 5 days to 6 weeks). 59.2%
(N 89) were female versus 40.8% (N 61)
were male (Table 3 and 4). Of those who
were diagnosed as DDH at initial US
examination, 16 were left sided and 2 were
right sided (4 babies had bilateral DDH).
Table 2. Graf types at the initial US examination
Graf
classification

Number of
hips (%)

Type I

232 (77)

Type IIa
Type IIc
Type D
Type III
Type IV
Total (%)

42 (14)
18 (6)
2 (0.3)
6 (2)
0 (0)
300 (100)

Left hip
(%)
101
(67.3)
29 (19.3)
15 (10)
1 (0.6)
4 (2.6)
0 (0)
150 (100)

Right hip
(%)
131 (87.3)
13 (8.5)
3 (2)
1 (0.6)
2 (1.3)
0 (0)
150 (100)
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Table 2. Initial physical and US examination in female babies
Physical hip
examination

Normal
Abnormal
Number of hips (%)

Graf type
I
No. (%)

IIa
No. (%)

IIc
No. (%)

D
No. (%)

III
No. (%)

IV
No. (%)

Number of
hips (%)

122 (95)

26 (87)

12 (81)

0

1 (25)

0

161 (90)

6 (5)

4 (13)

2 (19)

2 (100)

3 (75)

0

17 (10)

128 (72)

30 (17)

14 (8)

2 (1)

4 (2)

0

178 (100)

Table 4. Initial physical and US examination in male babies
Hip physical
examination

Normal
Abnormal
Number of hips (%)

Graf type
I
No. (%)

IIa
No. (%)

IIc
No. (%)

D
No. (%)

III
No. (%)

IV
No. (%)

Number of
hips (%)

100 (96)

10 (85)

2 (50)

0

1(50)

0

113 (93)

4 (4)

2 (15)

2 (50)

0

1 (50)

0

9 (7)

104 (85)

12 (10)

4 (3)

0

2 (2)

0

122 (100)

About 10% (4 hips) of those who
were diagnosed as type IIa at initial
examination were changed to type IIb at 3
months of age. The frequency of DDH
among all hips was 30 (10%). Among the
females, there were 24 (13.5%) hips that
diagnosed as DDH versus 6 (5%) hips
among the boys. The total number of
infants who were diagnosed as DDH was
26 (22 unilateral; 4 bilateral).
Positivity status of DDH according to
physical
examination
versus
US
examination at time of initial screening is
shown in table 5. Of the 26 hips which
were abnormal on physical examination,
38% were also found to be abnormal by
US. On the other hand, in 274 clinically
normal hips, 16 (6%) hips were turned to
be abnormal on US. There was a
statistically significant difference between
the positivity of physical examination and
US for DDH (p < 0.05).
As far as the follow-up is concerned,
all of the hips diagnosed as Graf type I by
US remained Graf type I at three months
of age. 4 of Graf type IIa had changed to
Graf type IIb by three months of age. The
90

rest of Graf type IIa hips changed to Graf
Table 5. DDH according to physical examination
versus US examination at 0 to 6 weeks of age
Hip physical
examination

Normal
Abnormal
Total

US examination
Mature &
Pathological
physiological
No. (%)
No. (%)
258 (94)
16 (6)
16 (61.5)
10 (38.5)
274 (91.3)
26 (8.7)

Total

274
26
300

type I spontaneously by three months of
age. Those who were diagnosed as DDH
(Graf type IIb, IIc, D and III) were treated
and changed to normal hips as shown on
the subsequent US during the first 6
months of age (Figure 4).
The positive Ortolani and the Barlow
tests became negative by the second month
of life. None of the babies with DDH had
abnormalities on physical examination for
late features at follow-up.
The frequency of risk factors in babies
with DDH is shown in table 6. There was a
statistically significant association between
DDH and the presence of risk factors (p <
0.05).
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A
B
C
Figure 4. A newborn baby with Graf type III at
3 weeks of age (A) treated by hip spica and then
Pavlik harness. Follow-up at 3 months (B) and 4
months (C) of age demonstrated significant
improvement of alpha angle and femoral head
coverage

Table 6. The association between risk factors
and DDH
Risk factors
Positive
Negative
Total

Infants with DDH
Yes
No
22
68
4
56
26
124

Total
89
61
150

Further analysis was performed to
determine the average time of hip joint
healing post treatment. The healing time
for hip joint increased with the increase in
the grades of Graf types (Table 7).

Table 3. Average time of hip joint healing
according Graf types
Graf Types

Average time of healing in
weeks

Graf type IIb
Graf type IIc
Graf type D
Graf type III

6 weeks
8 weeks
10 weeks
16 weeks

literature are physical examination and
US.1,2,14,19 In a sonographic approach to
early diagnosis and treatment of DDH, it
has been found that only US can permit
early diagnosis of acetabular dysplasia.20
In this study, only 38.5 % of hips
diagnosed as abnormal on examination
were also found to be abnormal on US.
The rest of DDH (61.5 %) by US were
found to have normal hips by physical
examination. Therefore, patients with
DDH might have normal physical
examination. This is consistent with the
literature as it shows that the incidence of
DDH by US is higher than incidence of
DDH by physical examination.8 This
discrepancy between US and physical
examination was also found among
patients with Graf type III and type IV.13
About 6 % of mature and physiological
hips by US were found to have clinical
instability at 4 weeks of life (mean age).
The same finding was evident in other
studies.10,14 Barlow (1962) suggested that
about 88 % of clinically unstable hips will
normalize by 8 weeks.21 Furthermore, the
inter-observer reliability for the physical
examination is poor.22 Moreover, some
tests for clinical instability such as Barlow
test can dislocate the joint in an otherwise
normal
baby.7,23
The
mentioned
disadvantages of physical examination
support even further the early use of US.

Only two babies who wore the Pavlik
harness developed skin rashes. At 6
months of age, there was no evidence of
avascular necrosis of the femoral
epiphysis, recurrence or hip joint stiffness
(Figure 5).
DISCUSSION
The earlier the diagnosis and the
management of DDH, the better the result
will be.2,7,16 Two most commonly used
approaches for early diagnosis of DDH in

Figure 5. Post-treatment x-ray of the same baby
at 6 months of age (who diagnosed as type III
left DDH by US at 3 weeks of age). There is no
evidence of avascular necrosis or recurrence
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It has been reported that newborn
babies may have normal US examination
at birth but may develop DDH later by the
age of three months.14 Dogruel et al. found
that 15 out of 838 Graf type IIa babies had
changed to Graf type IIb at the age of three
months and they required treatment.14
Similarly, in our study, 4 babies with Graf
type IIa had failed to become mature and
they were classified as Graf type IIb.
Therefore, at least two US examinations is
recommended for babies with Graf type
IIa (initial US at 4 weeks; second US at 3
months).24
The Ortolani and Barlow tests became
negative by the second month of age even
in the patients with DDH. It has been
reported that the reliability of these 2 tests
will be poor after the first few months of
life.16 Therefore, the mentioned tests
cannot be used for follow-up and
monitoring treatment. Moreover, in this
study, the babies with DDH did not show
late signs of the disease. Limited
abduction, asymmetrical skin creases and
shortening are considered to be late
features in untreated DDH. 1 Because, the
intervention had started early in this study,
the patients did not show the late features.
Furthermore, the late features are not
reliable for follow-up in the first 6 months
of life16,19; asymmetrical skin creases may
be present in babies with normal hips,
specificity and sensitivity of limited
abduction is 54% and 69%, respectively.
Similarly, Galeazzi’s sign may not detect
subtle DDH and is negative in babies with
bilateral DDH.13 However, these late
features may be more reliable for missed
cases of DDH after 6 months of life.
On the other hand, we followed-up
babies with DDH by regular US. All of
these babies were treated successfully and
confirmed to be normalized at the age of 6
months by US and X-ray.
It has been found that babies with risk
factors are more likely to have DDH than
those without any risk factors.14 There was
significant association between the
presence of DDH and risk factors in this
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study. On the other hand, Lewis et al.
recommended US examination for all
newborn babies as they found cases of
DDH without risk factors.24 But as
mentioned earlier, the problem with
universal screening is that US may
diagnose a large number of newborn
babies with immature hips that do not
require
treatment
and
resolve
spontaneously as well as issues related to
cost
and
resource
implications.
Consequently, there is an ongoing debate
about the rational and the utility of
screening for all newborn babies. In
certain countries, such as the United
Kingdom, US is only used when there are
risk factors or physical abnormalities
suggestive of DDH. However, US
screening is more widespread in countries
with higher incidence of DDH such as in
German-speaking countries.16
Those diagnosed as Graf type IIb and
Graf type IIc were put in the Pavlik
harness until the heads were healed
(average: 6 weeks for Graf IIb; 8 weeks
for Graf IIc). The fast hip joint maturation
during the first 3 months of life can
shorten the period of treatment.2 Therefore,
early intervention and treatment of DDH is
necessary in order to reduce the
recommended duration of splintage.
There were 6 cases of unstable Graf
type IIc hips which were demonstrated
under US after stressing the joints. They
were treated by hip spica followed by
Pavlik harness. Therefore, it is important
to examine the stability of Graf type IIc
hips under US as this will affect the
treatment strategy.
The preparation stage for loosening
the joint which is usually required for the
older children was not needed in this study
population.2 This is because the treatment
had started at early stages of life before the
muscle tightness and contracture develop.2
Patients who were diagnosed as Graf type
D and Graf type III were treated by close
reduction followed by retention and
maturation stage. They were put in hip
spica and then Pavlik harness. The
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required average time for complete hip
healing was 10 weeks and 16 weeks for
Graf type D and Graf type III,
respectively. Similarly, the required
average time was found to be less for type
D (8 weeks) compared to type III (16
weeks) by Marek et al.9 Therefore the
prompt use of US in young children allows
us to predict the duration and type of
management of DDH based on Graf
classification.
Five babies were dropped out of the
study because of geographical distance and
logistic issues. Local skin rashes
developed in 2 babies, but they were
resolved after removal of the harness. At 6
months follow-up, there was no evidence
of avascular necrosis and recurrence on
US and X-ray in those who wore the
splint. A study performed in Kyoto
University/Japan, found that infants who
received treatment within the first month
of life did not develop avascular necrosis.
However, the incidence of avascular
necrosis was 16% in those subjects who
were received splint after the first few
months of life.25 The primary reason for
absence of avascular necrosis in those who
receive treatment at an early stage may be
due to the absence of soft tissue and
adductors tightness which allows closed
reduction without using force. Secondly, it
may be due to the reason that US allows a
shorter period of treatment. Therefore, it
has been recommended that a period of
traction is necessary in older infants with
soft tissue contracture in order to avoid the
risk of avascular ncrosis.25 For this study,
however, a longer period of follow-up is
recommended to make sure that there is no
avascular necrosis as a complication of
conservative treatment.
Ultrasound is the best and most
practical screening tool currently available
for detection of DDH during the early
months of life, because the hip joint is
largely cartilaginous that cannot be seen
on X-ray and US has no known side
effects. Furthermore, ultrasound can detect
DDH in babies with normal physical
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examination. Similarly, babies with
normal hips may have clinical instability.
In addition, ultrasound can be used
successfully for follow up until the age of
6 months in order to show the response to
treatment because it is more reliable than
physical examination.
Ultrasound is recommended for
newborn babies (particularly those with
risk factors) as the initial screening and
follow-up tool for DDH. However, a
randomized control study is recommended
to determine the role of universal US
versus selective US in reducing the
incidence of missed DDH cases.
Subsequent evaluation of the cost
effectiveness of national US screening
using appropriate economic analysis is
similarly recommended.
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ﺍﻟﺨﻼﺼﺔ

ﺩﻭﺭ ﺍﻟﺴﻭﻨﺎﺭ ﺒﺎﻟﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻟﻔﺤﺹ ﺍﻟﺴﺭﻴﺭﻱ ﻓﻲ ﺍﻟﻌﻼﺝ ﺨﻠﻊ ﺍﻟﻭﺭﻙ ﺍﻟﺘﻁﻭﺭﻱ ﺨﻼﻝ ﺍﻷﺸﻬﺭ ﺍﻟﺴﺘﺔ
ﺍﻷﻭﻟﻰ ﻤﻥ ﺍﻟﻌﻤﺭ

ﺨﻠﻔﻴﺔ ﻭﺍﻫﺩﺍﻑ ﺍﻟﺒﺤﺙ :ﻴﻜﻭﻥ ﺍﻟﻐﻀﺭﻭﻑ ﺍﻟﺠﺯﺀ ﺍﻻﻜﺒﺭ ﻤﻥ ﻤﻔﺼﻝ ﺍﻟﻭﺭﻙ ﺨﻼﻝ ﺍﻷﺸﻬﺭ ﺍﻟﺴﺘﺔ ﺍﻷﻭﻟﻰ ﻤﻥ ﺍﻟﻌﻤﺭ .ﻟﺫﻟﻙ
ﺇﺯﺩﺍﺩ ﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﻤﻭﺠﺎﺕ ﻓﻭﻕ ﺍﻟﺼﻭﺘﻴﺔ )ﺍﻟﺴﻭﻨﺎﺭ( ﻟﻠﺘﺸﺨﻴﺹ ﺍﻷﻭﻟﻲ ﻟﻤﺭﻀﻰ ﺨﻠﻊ ﻤﻔﺼﻝ ﺍﻟﻭﺭﻙ ﺍﻟﺘﻁﻭﺭﻱ ) .(DDHﻷﻥ

ﻨﻀﻭﺝ ﻤﻔﺼﻝ ﺍﻟﻭﺭﻙ ﻫﻭ ﺃﺴﺭﻉ ﺨﻼﻝ ﺍﻷﺸﻬﺭ ﺍﻟﺜﻼﺜﺔ ﺍﻷﻭﻟﻰ ﻤﻥ ﺍﻟﻌﻤﺭ ،ﺍﻟﺘﺩﺨﻝ ﺍﻟﻤﺒﻜﺭ ﻴﻭﻓﺭ ﺘﻜﻬﻥ ﺃﻓﻀﻝ ﻟﻠﻤﺭﺽ.

ﺒﺎﻟﺘﺎﻟﻲ ﻫﻨﺎﻙ ﺤﺎﺠﺔ ﻤﻬﻤﺔ ﻟﻠﻤﺴﺢ ﺍﻷﻭﻟﻲ ﻭﺍﻟﻌﻼﺝ  .ﻜﺎﻥ ﺍﻟﻬﺩﻑ ﻤﻥ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﺘﻘﻴﻡ ﺩﻭﺭ ﺍﻟﺴﻭﻨﺎﺭ ﺒﺎﻟﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻟﻔﺤﺹ
ﺍﻟﺴﺭﻴﺭﻱ ﻓﻲ ﺍﻟﺘﺸﺨﻴﺹ ﺍﻷﻭﻟﻲ ﻟﻤﺭﺽ ﺨﻠﻊ ﺍﻟﻭﺭﻙ ﺍﻟﺘﻁﻭﺭﻱ ﺨﻼﻝ  6 - 0ﺍﺴﺎﺒﻴﻊ ﻤﻥ ﺍﻟﻌﻤﺭ .ﻭﻋﻼﻭﺓ ﻋﻠﻰ ﺫﻟﻙ،
ﻟﺘﻘﻴﻡ ﺩﻭﺭﻫﻤﺎﻓﻲ ﻤﺘﺎﺒﻌﺔ ﺍﻻﺴﺘﺠﺎﺒﺔ ﻟﻠﻌﻼﺝ ﻭﺍﻟﻤﺭﺍﻗﺒﺔ ﻟﺴﺘﺔ ﺍﻷﺸﻬﺭ ﺍﻷﻭﻟﻰ ﻤﻥ ﺍﻟﻌﻤﺭ.
ﻁﺭﻕ ﺍﻟﺒﺤﺙ :ﺨﻀﻊ  150ﺭﻀﻴﻊ ) 5ﺃﻴﺎﻡ  6 -ﺍﺴﺎﺒﻴﻊ ﻤﻥ ﺍﻟﻌﻤﺭ( ﻟﻠﻔﺤﺹ ﺍﻟﺴﺭﻴﺭﻱ ﻭ ﺍﻟﻔﺤﺹ ﺒﺎﻟﻤﻭﺠﺎﺕ ﻓﻭﻕ ﺍﻟﺼﻭﺘﻴﺔ
ﻟﻤﺭﺽ ﺨﻠﻊ ﻤﻔﺼﻝ ﺍﻟﻭﺭﻙ ﺍﻟﺘﻁﻭﺭﻱ ,ﺼﻨﻔﺕ ﺍﻟﺤﺎﻻﺕ ﻋﻠﻰ ﺍﻨﻭﺍﻉ ﻭﻓﻘﺎ ﻟﺘﻘﻨﻴﺔ ﻏﺭﺍﻑ .ﻭ ﺘﻡ ﻤﺘﺎﺒﻌﺘﻬﺎ ﻟﺴﺘﺔ ﺍﻷﺸﻬﺭ ﺍﻷﻭﻟﻰ

ﻤﻥ ﺍﻟﻌﻤﺭ ﻟﻤﺭﺍﻗﺒﺔ ﺍﻻﺴﺘﺠﺎﺒﺔ ﻟﻠﻌﻼﺝ.
ﺍﻟﻨﺘﺎﺌﺞ :ﻤﻌﺩﻝ ﻋﻤﺭ ﺍﻷﻁﻔﺎﻝ ﺨﻼﻝ ﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﻤﻭﺠﺎﺕ ﻓﻭﻕ ﺍﻟﺼﻭﺘﻴﺔ ﻟﻠﺘﺸﺨﻴﺹ ﺍﻷﻭﻟﻲ ﻜﺎﻨﺕ  4ﺃﺴﺎﺒﻴﻊ .ﻓﻘﻁ  %38,5ﻤﻥ
ﺍﻟﺤﺎﻻﺕ ﺨﻠﻊ ﻤﻔﺼﻝ ﺍﻟﻭﺭﻙ ﺍﻟﺘﻁﻭﺭﻱ ﺒﺎﻟﺴﻭﻨﺎﺭ ﻜﺎﻥ ﻋﻨﺩﻫﻡ ﺍﻟﻔﺤﺹ ﺍﻟﺴﺭﻴﺭﻱ ﻏﻴﺭ ﻁﺒﻴﻌﻲ .ﻜﺎﻨﺕ ﻫﻨﺎﻙ ﻋﻼﻗﺔ ﻤﻠﺤﻭﻅﺔ

ﺫﺍﺕ ﺩﻻﻟﺔ ﺇﺤﺼﺎﺌﻴﺔ ﺒﻴﻥ ﻤﺭﺽ ﺨﻠﻊ ﻤﻔﺼﻝ ﺍﻟﻭﺭﻙ ﺍﻟﺘﻁﻭﺭﻱ ﻭﻭﺠﻭﺩ ﻋﻭﺍﻤﻝ ﺍﻟﺨﻁﻭﺭﺓ )ﻗﻴﻤﺔ  pﺃﻗﻝ ﻤﻥ  .(0,05ﺨﻼﻝ

 6ﺃﺸﻬﺭ ﻤﻥ ﺍﻟﻤﺘﺎﺒﻌﺔ ،ﺘﻡ ﺘﺸﺨﻴﺹ30ﺤﺎﻟﺔ ﻤﻥ ﻤﺭﻀﻰ ﺨﻠﻊ ﻤﻔﺼﻝ ﺍﻟﻭﺭﻙ ﺍﻟﺘﻁﻭﺭﻱ .ﺘﻡ ﺇﻋﺎﺩﺓ ﺘﺸﻜﻴﻝ ﺍﻟﻤﻔﺼﻝ ﻟﺠﻤﻴﻊ

ﺍﻟﺤﺎﻻﺕ ﻟﻜﻥ ﻓﻲ ﻓﺘﺭﺍﺕ ﻤﺨﺘﻠﻔﺔ .ﻭﻟﻡ ﻴﺤﺼﻝ ﻤﻀﺎﻋﻔﺎﺕ ﺍﻟﻌﻼﺝ ﻋﻨﺩ ﺒﻠﻭﻏﻬﻡ  6ﺍﺸﻬﺭ.
ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ :ﻤﻥ ﺍﻟﻤﻤﻜﻥ ﻟﻤﻔﺼﻝ ﺍﻟﻭﺭﻙ ﺃﻥ ﻴﻜﻭﻥ ﻁﺒﻴﻌﻲ ﺒﺎﻟﻔﺤﺹ ﺍﻟﺴﺭﻴﺭﻱ ﻭﻟﻜﻥ ﻏﻴﺭ ﻁﺒﻴﻌﻲ ﺒﺎﻟﺴﻭﻨﺎﺭ ﻭﺍﻟﻌﻜﺱ
ﺼﺤﻴﺢ .ﻓﺤﺹ ﺒﺎﻟﺴﻭﻨﺎﺭ ﻫﻲ ﺍﻷﺩﺍﺀ ﺍﻷﻓﻀﻝ ﺍﻟﻤﺘﺎﺤﺔ ﻟﻠﺘﺸﺨﻴﺹ ﺍﻷﻭﻟﻲ ﻟﻤﺭﺽ ﺨﻠﻊ ﻤﻔﺼﻝ ﺍﻟﻭﺭﻙ ﺍﻟﺘﻁﻭﺭﻱ .ﻭﻋﻼﻭﺓ
ﻋﻠﻰ ﺫﻟﻙ ،ﻴﻤﻜﻥ ﺃﻥ ﺘﺴﺘﺨﺩﻡ ﺒﻨﺠﺎﺡ ﻟﻤﺘﺎﺒﻌﺔ ﺍﻻﺴﺘﺠﺎﺒﺔ ﻟﻠﻌﻼﺝ.
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SUMMARY
Endobronchial tuberculosis is a mycobacterial infection of the bronchial tree, a rare form of
pulmonary tuberculosis. The bronchoscopic appearances of Endobronchial tuberculosis may
mimic tumor lesions. Literature review revealed few case reports and short case series from
various parts of the world. This is a report of Endobronchial tuberculosis from Duhok/Iraqi
Kurdistan diagnosed by bronchoscope and managed successfully with anti-tuberculous
chemotherapy.
Duhok Med J 2011;5(2): 97-102.
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Endobronchial tuberculosis (EBTB) is
defined as tuberculous infection of the
tracheobronchial tree with microbial
and/or
histopathological
evidence.1
Bronchoscopic examination is the key for
the diagnosis, CT and bronchoscope are
the methods used for diagnosis and
assessment of treatment options. The
lesion can easily be confused with other
diseases since the clinical findings are non
specific.2 The classical systemic symptoms
include fever, night sweat, anorexia,
weight loss and malaise. Organ-specific
symptoms include persistent cough,
pleuritic pain and haemoptysis.3 Other
presenting features are lobar or lung
collapse, unresolved pneumonia, dyspnoea
and stridor.4 Endobronchial tuberculosis is
listed as one of the serious complications
of pulmonary TB, Bronchostenosis,
tracheal
stenosis
are
possible
4,5
complications.
In many cases EBTB
simulate lung cancer in endoscopic
findings.4,6,7 Bronchoscope is mandatory
tool not only for diagnosis but also for
follow up and relieving of stridor and
atelectasis.2,4,6-8
CASE PRESENTATION
We are presenting three patients with

EBTB. The presenting symptoms to some
extent were similar where all of them
presented with mild fever, irretative cough
and two of them have haemoptysis.
Radiological findings were different
prominent bronchopulmonary shadow,
pleural effusion and ill defined, round,
non-homogenous opacity in right Middle
zone (Figure 1) while CT scan of the last
patient demonstrated pulmonary enhancing
opacity in the apical segment of right
lower lobe with cavitation, hillar and
mediastinal lymphadenopathy (Figure 2),
Flexible bronchoscope findings are also
different were one case showed amass
totally obstructing a segment (Figure 3),
the second showed red congested mucosa
with
ulceration
(Figure
4)
and
pedunculated fleshy mass in the 3ed case
(Figure 5). Bronchial lavage and brushing
were negative for acid fast basilli and
cytology revealed benign bronchial cells
with chronic inflammatory cells and was
rich in mature lymphocytes, bronchial
biopsy revealed epithelial dysplasia and
underlying granulomatous inflammation in
all patients.
Rigid Bronchoscope under general
anesthesia done for one patient (Figure 3)
with relatively larger biopsy specimens
obtained for better histopathological

* Lecturer, Department of Surgery, College of Medicine, Duhok University, Duhok, Region of Kurdistan, Iraq Specialist Cardiothoracic and Vascular Surgeon, Azadi Teaching Hospital, Duhok. Mobile phone:
009647504177277; Email: ashurisak@yahoo.com
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assessment and to exclude neoplastic
growth and it confirmed the presence of
necrotizing
granuloma,
favoring
tuberculous dysplasia with overlying
epithelial cells.
Anti TB started with 4 drugs
(Rifampicin, isoniazide, pyrazenamide and
ethambutol) for 2 months, then rifampicin
and isoniazide for the next 4 months. After
about 2 months from starting the treatment
there was significant lowering in ESR,
with clinical and radiological improvement
(Figure 6). Re-evaluation included sputum
examination for acid fast bacilli and it was
negative (which was already negative).
Flexible bronchoscope showed no
evidence of any mass in previous site with
complete obstruction of that bronchus
(Figure 7). No steroid was needed during
the period of therapy.

Figure 3. Mass obstructing segment

Figure 4. Ulcerating mucosa

Figure 1, Chest X-Ray

Figure 5. Pedunculated mass

Figure 2. Chest CT scan

Figure 6. Chest X-ray of the same patient in
figure 1 seven months later
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Figure 7. Bronchoscopic findings of the same
patients in figure 3 seven months later
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curing the patient from TB and prevent
complications mainly the bronchial
stenosis.1,2,4-7 As in our cases complete
healing and fibrosis of apical segment of
right lower lobe in one patient and totally
obstruction of its bronchus and no defect
in lower lobe bronchus. No surgery had
been required for any these patients.
Surgery may be offered to patients with
stenosis of large airway.4 In addition to
clinical, radiological and laboratory
investigations, we strongly recommend
using the flexible bronchoscope as part of
fallow up in such patients.

DISCUSSION
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ﺍﻟﺨﻼﺼﺔ

ﺍﻟﺘﺩﺭﻥ ﺩﺍﺨﻝ ﺍﻟﻘﺼﺒﺎﺕ ﺍﻟﻤﺸﺎﺒﻪ ﻟﻠﻭﺭﻡ – ﺴﻠﺴﺔ ﺤﺎﻻﺕ
ﺍﻟﺘﺩﺭﻥ ﺩﺍﺨﻝ ﺍﻟﻘﺼﺒﺎﺕ ﺍﻟﻤﺸﺎﺒﻪ ﻟﻠﻭﺭﻡ ﻫﻭ ﻋﺩﻭﻯ ﺠﺭﺜﻭﻤﻴﺔ ﺘﺼﻴﺏ ﺍﻟﻘﺼﺒﺎﺕ ﺍﻟﻬﻭﺍﺌﻴﺔ ﻭﻫﻭ ﺸﻜﻝ ﻨﺎﺩﺭ ﻤﻥ ﺍﻟﺘﺩﺭﻥ ﺍﻟﺭﺌﻭﻱ.

ﻅﻬﻭﺭ ﻫﺫﺍ ﺍﻟﺸﻜﻝ ﻤﻥ ﺍﻟﺘﺩﺭﻥ ﺍﻟﺭﺌﻭﻱ ﻋﻥ ﻁﺭﻴﻕ ﺍﻟﻨﺎﻅﻭﺭ ﻴﻤﻜﻥ ﺍﻥ ﻴﺸﺎﺒﻪ ﺍﻻﻭﺭﺍﻡ ﺍﻟﺴﺭﻁﺎﻨﻴﺔ .ﺍﻟﻤﻘﺎﻻﺕ ﺍﻟﻤﻨﺸﻭﺭﺓ ﺍﻅﻬﺭﺕ
ﻭﺠﻭﺩ ﻋﺩﺩ ﻗﻠﻴﻝ ﻤﻥ ﺍﻟﺤﺎﻻﺕ ﻓﻲ ﺍﻨﺤﺎﺀ ﺍﻟﻌﺎﻟﻡ .ﻫﺫﺍ ﺍﻟﻤﻘﺎﻝ ﻋﻥ ﺍﻟﺘﺩﺭﻥ ﺩﺍﺨﻝ ﺍﻟﻘﺼﺒﺎﺕ ﻓﻲ ﻤﺤﺎﻓﻅﺔ ﺩﻫﻭﻙ ﻓﻲ ﺍﻗﻠﻴﻡ
ﻜﻭﺭﺩﺴﺘﺎﻥ ﺍﻟﻌﺭﺍﻕ ﻋﻥ ﺍﻟﺤﺎﻻﺕ ﺍﻟﻤﺸﺨﺼﺔ ﻋﻥ ﻁﺭﻴﻕ ﺍﻟﻨﺎﻅﻭﺭ ﻭﺍﻟﺘﻲ ﻋﻭﻟﺠﺕ ﺒﻨﺠﺎﺡ ﺒﻭﺍﺴﻁﺔ ﺍﻻﺩﻭﻴﺔ ﺍﻟﻤﻀﺎﺩﺓ ﻟﻠﺘﺩﺭﻥ.
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