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Abstract
Background Gallstone diseases remain a common health problem for human, affecting millions of people

Objective
Methods
Results

Conclusions
Key words

throughout the world. In Iraq, recent years has shown an increasing number of patients with gallstones
with concurrent decreasing age of presentation, risk factors have been assessed taking in consideration
the effect of stressful life events that Iraqi peoples had been suffered during these years on the
development of gallstone diseases.
To give an idea about, and possible causes for the changing in number, age of presentation and trend
of surgical management of gallstone diseases in Iraq.
Clinical assessment and risk factors assay including stressful life events were done for 1226 patients
who have been cholecystectomised over seven years from Jun 2002 to Jun 2009 in Al-kadhymia
Teaching Hospital.
Significant increases in the number of symptomatic gallstone cases were noted, nearly 50% of them
presented with abdominal pain, more than half of patients were young in the 3rd and 4th decades,
female to male ratio was 5.9:1 and decreasing with age, 74% of patients had BMI > 25% (over weight),
impact of stressful life event was obvious in the recent years on nearly two third of patients with
gallstone diseases, minimal invasive technique (laparoscopic surgery) was evolving and most of the
cases now done by this method.
Gallstones diseases are increasing in our country with obvious decrease in the age of presentation, this
might be due to stressful life events to which Iraqi peoples had been exposed, and also the revolution
of minimal invasive surgery had a great impact in the management of this disease.
Pattern, Incidence, Gallstone diseases.

Introduction
all stones are the most common biliary
pathology, 10 to 15% of adult population in
the USA had gallstones (1) , while as high as 60%
of pima Indians over 35 years of age (2) and as
low as in Japanese women 3.2 % (3), no accurate
record of the incidence or prevalence of gall
stones in Arab countries (4),for a long time this
disease was known to be of fatty fertile fifty
female (5), these facts need to be reviewed, there
has been a significant increase in the incidence
176
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of gallstones in patient under 30s of age in the
past 10 years (6) also there is a change toward
asthenic female (7).
There was a change in the management
approach toward minimal invasive surgery as
first option (8). In this study we tried to evaluate
the effect of risk factors on these changes,
especially the effect of stressful life events in Iraq
in the recent previous war years in which Iraqi
peoples had been exposed to different harmful
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psychological events that have their obvious
effect on many serious illnesses including
gallstones, thyroid, and various malignant
diseases in Iraq (9).
Methods
A prospective study conducted in Al Kadhymia
Teaching Hospital in the period from June 2002
to June 2009, during these years 1226 patients to
whom cholecystectomy had been done (open or
laparoscopic surgery) for gall stone diseases,
other indications have been excluded from the
study like trauma and a calculus cholecystitis.
After detailed history and thorough clinical
examination, the diagnosis was confirmed by
ultrasound examination, special attention was
given to risk factors; age, sex, fertility, weight
(represented as body mass index, BMI), family
history and history of exposure to stressful life
events like loss of close relatives, loss of job, loss
of house due to sectarian migration and poverty,
especially that what happened during and after
year 2003 (guerrilla warfare). Analysis of these
risk factors and their significant effects had been
done.
Results
A total number of 1226 patients who had gall
stones, over these years a significant increase in
the number of admission for patients with
gallstone diseases in relation to total admission
to the surgical ward e.g. in 2002 it was 7%
increased steadily to 16% of the total admission
in 2009, the highest incidence noticed in years
2008-2009 about 25% of all cases included in the
study, the least number of elective operation is
that of year 2003-2004 about 6.5% of all cases as
shown in table 1 and figure 1.
Clinically the majority of the patients (43.8%)
presented with abdominal pain either epigastric

or right hypochodrial, other presentation like
non specific dyspeptic symptom, indigestion,
heart burn or complication in which acute
cholecystits is the commonest (19.4%), incidental
finding was in (4.8%) and carcinoma of the gall
bladder was the least complication (1.01%) as
shown in table 2.
Regarding risk factors
Age range was 17-75 years with a mean age of
45.3 years; the majorities were in the 3rd and 4th
decades as shown in table 3.
Sex; the majority of patients were females 1049
compared to 177 males with over all females to
males ratio (5.9:1), this ratio decreased with age
(2.2:1 for those aged > 50) as number of male
patients increases with age, see figure 2.
Fertility: Reproductive data shows that 963
females were fertile (p< 0.001) were as only 86
were unmarried or infertile.
Obesity; the relation of obesity, BMI with
gallstone formation is compared in table 4, 74%
of the overall patients were overweight (BMI >
25), 47% were obese (BMI > 30%), 4.4% were
morbidly obese (BMI > 40%) as shown in table
(4).
Family history of gall stones diseases (first
degree relatives) found in 32% of female patients
(p < 0.01), while male patients only 5.3%.
Life stress; Definite history of stressful life events
was linked to 21% of those patients in the years
2002 to 2004 while 63% of those in years
following the war (p < 0.001).
Surgical approaches; Minimal invasive surgery
played a major role in the management of
patient in the last years of the study, while
majority of cases in the early years of the study
were operated upon by the usual open
cholecystectomy as shown in table 5.
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Table 1. Distribution of patients by sex and age over the years of study

June to June
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
Total

No. & % both
sex
101 (8.2%)
80 (6.5%)
120 (9.7%)
175 (14.3%)
215 (17.5%)
230 (18.8%)
305 (25%)
1226
(100%)

No. & %
females
83 (6.7%)
72 (5.8%)
104 (8.4%)
153 (12.5%)
181 (14.7%)
193 (15.7%)
263 (21.4%)
1049
(85.6%)

No. & %
males
18(1.5%)
8(0.6%)
16(1.3%)
22(1.8%)
34(2.8%)
37(3.0%)
42(3.4%)
177
(14.4%)

No. patient
aged < 40 yr
40
21
63
94
120
145
242
725
(59.2%)

No. patient
aged > 40 yr
61
59
57
81
95
85
63
501
(40.8%)

Figure 1. Distribution of male and female patients.
Table 2. Clinical presentations of patients
Symptoms
Abdominal pain
Non specific dyspepsia
Complications;
Cholecystitis
Obstructive jaundice
Empyaemia
Pancreatitis
Carcinoma
Incidental finding
Total
178

No.
537
243

%
43.8
19.8

238
88
28
18
13
61
1226

19.4
7.2
2.3
1.45
1.06
4.97
100
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Table 3. Distribution by age of presentation
Age / years
< 20
20 -29
30-39
> 40
Total

Number
43
314
368
501
1226

%
3.5
25.1
30
40.8
100

Figure 2. Percentage of male and female patients
Table 4. Distribution of patients by (BMI)
2

BMI kg/m
> 25
> 30
> 40

No. of patients
907
576
54

percentage
74%
47%
4.4%

p value
< 0.001

Table 5. Distribution of patients by the surgical approaches
Years
1st
2nd
3rd
4th
5th
6th
7th
Total

Open surgery
78
69
87
128
98
74
102
636

%
12.2
10.8
13.6
20.1
15.4
11.6
16
100

Laparoscopic
23
11
33
47
117
156
203
590

%
3.8
1.8
5.5
7.9
19.8
26.4
34.4
100
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Discussion
Gallstone disease is one of the most common
and costly of all digestive diseases. Survey
estimated that 6.3 million men and 14.2 million
women aged 20 to 74 in the United States had
gallbladder disease (10).
Indeed, cholecystectomy is the commonest
surgical procedure in the abdomen in the
Western world (1), in relation to the total yearly
surgical discharge although the gallbladder
operations increases, still cholecystectomies
comes
next
to
the
frequency
of
appendicectomies;
1226
versus
1575
subsequently (over 7 years of study), conversely
the incidence of gallbladder operations has been
increasing
and
exceeded
that
for
appendicectomies in observation in Jewish
General Hospital, Montereal (11).
In the current study, the hospital admission rates
for cholecystectomy increased steadily among
both sexes which reflect an increase incidence of
gallstone in our population (the number of
cholecystectomiesed
patients
has
98%
correlation with the true incidence of gallstone
(12)
), this concurs with the finding in Queen
Elizabeth hospital, Hong Kong, which shows an
increase incidence of cholecystectomies from
year 1981 to 1983 (6), this may be in part due the
rise in calorie and fat consumption, decrease in
fiber intake, and increased prevalence of the
sedentary lifestyle in Iraq especially after year
2003 in Iraq, in Asian population the increase
incidence of gallstone disease and hospital
admissions for elective cholecystectomy was
steady in the past decade due to the similar risk
factors (13).
In regard to the spectrum of symptoms of gall
bladder diseases, a prospective study conducted
at surgical department of Liaquat University of
Medical and Health Sciences in Pakistan during
2001 to 2005 showed that 56% of patients
presented with abdominal pain, others including
acute cholecystits in 36%, acute pancreatitis in
180

4%, obstructive jaundice and or cholangitis in
0.5% and gall bladder cancer in 0.3% (8). In this
series 43.8% of patients presented with
abdominal pain, 19.8% with non specific
dyspeptic symptom, 19.4% with acute
cholecystits, 7.2% with obstructive jaundice, 1.06
with abdominal mass (proved by histopathology
as gall bladder carcinoma) and 4.97% incidentally
found.
As most epidemiological studies in western
literature, our findings reveil that females have
higher frequency of gallbladder disease as males,
over all (5.9:1), in western 4:1 (14,15). In older age
group the female to male ratio decreases to
2.2:1 in our study, in western 2:1 (14,1 6, 17), while
this females predominance was not found in
Korea (18).
Stones are generally reported to be uncommon
before the age of 20 years (19), and 40 years is
considered as a typical age at clinical diagnosis
(20)
.This relation to age is supported by the
studies that showed that the sensitivity of the
gallbladder to cholecystokinin (CCK) decreases
with aging (21), in our series 59.2% of patients
were younger than 40, 25.1% bellow 30 years old
and 3.5% bellow 20 years, these are comparable
with that of the study done in Saudi Arabia by
Murshid being that gallstones appear to be much
more common in Saudi females and appear to
occur at a considerably younger age 58% bellow
40 years, 31% bellow 30 years (4), while our
previous series in late eighties and nineties of
the previous century in Iraq showed that the
peak age incidence was between 40-50 years
(22,23)
.
Increased fertility is another important risk factor
we found that 92% of female patients were
fertile women. This factor appears to exert its
influence through the hormonal changes
occurring during pregnancy and is translated into
a female:male ratio of gallstones which is much
higher during the reproductive period than after
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the menopause (24). .Ultrasound surveys of
pregnant women have found an increase in
gallbladder volume and reduced rates of
emptying after liquid meals (25). Others have
reported a high prevalence of gallbladder sludge
in women who were immediate postpartum
although the sludge resolved within a year in
most (26). Jorgensen found a strong trend toward
increasing stone prevalence with increasing
childbirths, especially among women aged 30
years (27). These above observations applied
strongly to our patient’s population with their
relatively early menarche, early marriage and
high parity (22).
Majority of patients included in the study have
BMI higher than 25 kg/m2. A well-established
pathophysiologic link between obesity and
gallstone
formation
is
cholesterolsupersaturated bile (28). Obese people
hypersecrete biliary cholesterol, bile salts, and
phospholipids, but the rate of cholesterol
secretion supersedes that of the other biliary
lipids, leading to cholesterol-supersaturated bile
(29)
. In theory, increased flux of cholesterol from
the bile into gallbladder muscle cells stiffens the
sarcolemmal membranes, decouples signal
transduction, and inhibits gallbladder muscle
function (30). However, ultrasound data on
gallbladder volume and emptying in obese
humans are conflicting, while most studies
suggest increased resting gallbladder volume in
obese subjects; some reports demonstrate that
these large gallbladders empty normally (31).
The prevalence of symptomatic gallstone disease
in the family study was significantly greater (p <
0.01) in females as compared to males, 28%
versus 6.6% respectively, which is comparable
with our findings; 32% and 5.3% respectively.
These data suggest that genetic factors are
responsible for at least 30% of symptomatic
gallstone disease. However, the true role of
heredity in gallstone pathogenesis is probably
higher because data based on symptomatic

gallbladder disease underestimates the true
prevalence in the population (32).
The changes that had been noticed in the
incidence and age presentation of gallstones
diseases in Iraqi peoples could not be attributed
to the usual risk factors in stone formation, we
believe that stressful life events (SLEs) might be
more significant trigger for stones development.
This study was carried over a very stressful
period in the history of Iraq, characterized by
war and economic sanction. These events put a
severe burden on Iraqi people, so we propose, as
suggested by previous workers in the field from
different countries also subjected to the stress of
similar events as in Serbia, Nigeria, or Portugal
that stressful life conditions might be the cause
of increase incidence of gall stone diseases (9). In
Atlanta – a new study led by Center for
Behavioral Neuroscience researchers has
determined that social stress leads to gall
bladder dysfunction in the form of decreases
motility and increases bile retention, a precursor
to gallstone development in cichlid fish. The
work could hold clues to whether similar stress
in humans -- anxiety disorders, or work, status
and money worries and the like -- can increase
the risk of developing gallstones in Georgia
patients (33).
A study done by Geetha et al in China suggested
that psychological stress is associated with
increased oxidant production and oxidative
damage, they noticed that gall stone patients
have a high level of oxidative stress in the gall
bladder mucosa, a finding that may be related to
a decreased activity of functional enzymes in
mucosal cells. Such a condition might result in an
altered gall bladder absorption and secretion of
bile components such as mucins and
glycoproteins. The resultant increased risk of bile
saturation would further contribute to the
progress of gall stone formation (34).
In Pakistan which had passed through war
conditions and stress, Naseem, et al reported
181
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that psychological stress is a risk factor for
cholesterol gallstones formation (35).
After the introduction of Laparoscopic
cholecystectomy (LC) in 1991, its widespread use
has completely revolutionized the management
of cholelithiasis either simple or complicated and
advantages of LC are undoubtable in comparison
to open cholecystectomy and it has got
economic advantages over open surgery (36), it is
obvious from our data results that minimal
invasive technique (LC) for removal of gall
bladder gradually becomes the standard method
over the usual classical open cholecystectomy as
shown above in table 5.
Conclusions
The definite rise in the incidence and the
decreased age of presentation of gallstones
diseases could be due to increasing stressful life
conditions affecting Iraqi population, but this
should be studied more thoroughly well
including all major governmental and private
hospitals to be more precise and representative.
In the years following 2003 in Iraq, a more
westernized diet had been consumed, this may
have an additive effect on the changes of
gallstones diseases pattern and it is worthy to
study this subject by special dietitian.
The changing behavior toward more minimal
invasive technique (laparoscopic surgery) is safe
and better especially for the patients.
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