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Background: Gallstone disease (GSD) is quite a prevalent condition. The aim of this study was to determine the
frequency and risk factors associated with gallstone disease in a younger age group and possible complications.
Method: This is a prospective study which was conducted at Surgical Unit-I of Holy Family Hospital, Rawalpindi from
January 2015 and December 2016. 244 patients with cholelithiasis, confirmed by ultrasound examination, were
interviewed and underwent physical examination and laboratory investigations. The risk factors considered were
gender, pregnancy, use of oral contraceptives, family history of gallstone disease and diabetes mellitus,
socioeconomic status, body mass index (BMI) and dyslipidemia.

Results: 244 (48.13%) patients were under the age of 30 years, out of 507. There were 208 females (85.2%) and 36
males (14.8%) with a mean age of 26.2+2.98 years. All patients presented with symptomatic disease. BMI,
dyslipidemia and socioeconomic status were associated with gallstone disease. No link was noted with familial
diabetes and GSD status, pregnancies, or contraceptive use. Only family history of GSD and socioeconomic status
were significant risk factors in female patients (p<0.05).

Conclusion: High BMI, dyslipidemia and the raised socioeconomic status were associated with cholelithiasis in
younger ages.
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Introduction The prevalence of cholelithiasis in Asian

Cholelithiasis is a major surgical disease
of the hepatobiliary system. More than two
million cholecystectomies are being performed
annually for its treatment (1). In the United
States, the National Health and Nutrition
Examination Survey-IlI study showed that
cholelithiasis is prevalent in 7.9% of men and
16.6% of women (2). In Europe, gallstone
disease is reported in 5% to 15% (3,4) of the
total population, and 5.9~21.9% (5) according
to different ultrasonographic surveys.

population is estimated to be 3% to 10%.
Published data showed the prevalence of GSD
to be 3.2% in Japan (6), 3~11% in China (7),
7.1% in Northern India (8) and 5% in Taiwan (9).
In Pakistan, gallstones are found in 8% and
20% of patients above 40 and 60 years
respectively (10). In another study, 22.5% were
above 50 years, 66.5% between 25-50 years
and 11% were less than 25 years of age (11).
Gallstone disease is predominantly seen in
3" to 5" decade of the life and is 4 times more
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Gallstones in Young Population

prevalent in women (12). In the past, it was
thought that cholelithiasis is merely a disease
of old females, especially around 40 or 50 years
but recently, its incidence in young females
has increased. Risk factors for developing
cholelithiasis in the younger age group are
the same as in the older population.
Epidemiological studies proposed that GSD
may have a hereditary component associated
with it but there is little data about genetic
gallstones in literature (13) There is an indirect
link of genes with obesity, some metabolic
disorders, and hypercholesteromia (14).

There is a paucity of literature on the incidence
of gallstones in young age group. Apart from
the presence of gallstones in patients with
blood disorders and malignancies, there
are few studies showing the prevalence of
cholelithiasis in young healthy subjects. The
purpose of this study was to identify the
incidence, different risk factors for GSD and
complications in this age group.

Materials and Methods

From January 2015 to December 2016, a
prospective, descriptive study was conducted
at Surgical Unit-], Holy Family Hospital,
Rawalpindi.The ethical committee of Rawalpindi
Medical College & Allied Hospitals granted
approval for this study with the Registration
Number: R-04/RMU.

Two hundred and forty-four (244) patients
of both gender, age less than 30 years and
with a diagnosed gallstone disease (GSD),
were included in the study group. Informed
written consent was obtained for all patients.
All those who presented with symptomatology
of biliary colic without any evidence of
gallstones were also omitted.
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All patients suspected of having a gallstone
disease underwent ultrasonic examination. A
fasting period of 12 hours was required prior to
the examination, which was carried out in the
supine position. A diagnosis of gallstone
disease was made if the gallbladder showed a
hyperechoic mass casting a posterior acoustic
shadow, with a change of position.

All of the patients with GSD were hospitalized.
Each participant was personally interviewed
which were conducted by trained interviewers.
The patients were inquired about their age,
past history (with special emphasis on last
pregnancy and years of oral contraceptive use,
if any), socioeconomic status along with other
demographic data. The family history of
gallstones and diabetes mellitus was also
determined.

Basic data on weight with the patient clothed
and height without shoes was documented.
Body mass index (kg/m?) was calculated as a
measure of obesity. Patients were categorized
as normal weight when BMI was less than 25;
overweight with a BMI of 25-30 and obese
when it exceeds more than 30.

All patients underwent laboratory analysis for
blood complete picture with reticulocyte count,
serum transaminases, bilirubin level, and fasting
lipid profile. The Chinese guidelines for Adult
dyslipidemia prevention (2007) were used to
standardize the limits of dyslipidemia: Serum
Cholesterol <200 mg/dL, Total Triglycerides
<150 mg/dL. Patients were treated with a
cholecystectomy, either laparoscopic or open.
Postcholecystectomy complications, if any,
were recorded.

Statistical analysis
Data were recorded and analyzed using the
Statistical Package for Social Sciences v16.0
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(SPSS). Descriptive statistics were calculated for
both qualitative and quantitative variables.
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Table-3. Risk factors associated with Cholelithiasis

. Risk Factor | Frequency % Age P-Value
Mean+SDwas calculated for demographic data. Ocp Usage
Chi-square test was employed to compare Ves 66 31.7%
proportions or to determine associations. No 142 63.3% i
Qualitative variables were presented through Pregnancy
tables and figures. A p-value <0.05 was Yes 68 32.7%
considered statistically significant. No 140 67.3% _
Results Diabetes Mellitus .
Out of 507 patients admitted for symptomatic Leos 15904 58202 0.538
cholelithiasis, 244 (48.13%) patients under the Gallstones ‘
age of 30 years were evaluated in this study. Ves 66 7%
Demographic characteristics of the patients are NG 178 73% 0.0001
listed in table-1. Socioeconomic Status
Table-1. Patient characteristics Lower 38 15.6%
Characteristics ‘ Cases (n:244) Middle 158 64.8% 0.019
Gender Upper 48 19.7%
Male 36 (14.8%) Body Mass Index (Kgm)
Female 208 (85.2%) <25 86 35.2%
Age 26.22+2.98 25-30 132 54.1% 0.07
Socioeconomic status >30 26 10.7%
Lower 38 (15.58%) Cholesterol Level (Mg %)
Middle 158 (64.75%) <200 110 451%
Upper 48 (19.67%) >200 134 54.9% 0419
The study population was in the age group of Triglyceride Level (Mg %)
16 to 30 years with a mean age of 26.22+2.98 <150 118 48.4%
years. 208 (85.2%) of them were females and >150 126 51.6% 0882

36 (14.8%) were males. The gender distribution
in the study population is shown in figure-1 with
an undeniable female strength.

Table-2. Presentation of gallstone disease

Presentation Frequency | % Age
Biliary Colic 69 28.28%
Acute Cholecystitis 44 18.03%
Chronic Cholecystitis 54 22.13%
Acute Chronic Cholecystitis 30 12.30%
Acute Pancreatitis 39 15.98%
Choledochoalithiasis 8 3.28%
Cholecysto-Enteric Fistula - -

Biliary Ileus - -
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All patients presented with symptomatic
GSD, with the biliary colic (28.28%) being the
most common presenting feature. Acute and
chronic cholecystitis was found in 44 (18.03%)
and 54 (22.13%) cases respectively. All these
complica-tions were seen more commonly
among the female patients (Table-2).

Approximately 16% participants belonged to
the lower socio-economic class. Most (64.75%)
cases had a BMI of more than 25. Previous
studies showed that cholelithiasis is related to
female gender,previous pregnancy, use of oral
contraceptives, and a positive family history of
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GSD and diabetes mellitus (DM). These factors
were also considered in this study and the
results shown in Table-3.

MALE

| FEMALE

Figure-1. Gender distribution of the patients

Dyslipidemia, body mass index (BMI) and
socioeconomic status were found to be
associated with cholelithiasis. No link was
observed with familial diabetes and GSD status,
pregnancies, or contraceptive use. Only a
positive family history of gallstones and
socioeconomic status were significant risk
factors in female patients (p<0.05).

245 %

_ I 2541% OPEN CHOLECYSTECTOMY

 WLAPAROSCOPIC CHOLECYSTECTOMY

B CONSERVATIVE

Figure-2. Treatment options of the patients

In the study group, sixty-two (25.4%) patients
were operated by open cholecystectomy while
176 (72.13%) patients underwent laparoscopic
counterpart. Only 6 (2.5%) were treated con-
servatively (Figure-2). A maximum number of
patients (87%) was discharged in 2-3 days.
No significant postoperative surgery-related

134

Shafique, et al.

complications occurred, except that twelve
cases of surgical site infection that resulted in
partial wound dehiscence and prolonged
hospital stay.

Discussion

One of the commonest diseases in the
world is cholelithiasis (15). It is defined by the
occurrence of stones (larger than 3 mm) or
sludge (small particles) in the gallbladder
or biliary channels (12). Gallstones can be
asymptomatic or symptomatic, appreciated
by the presence of biliary colic, fever, right
hypochondrial tenderness, and Murphy's sign
(16). Symptoms can be severe with a patient
presenting with acute cholecystitis, acute biliary
pancreatitis, cholangitis, empyema gallbladder,
carcinoma of gallbladder, bowel obstruction
and complications of cholecystectomy (17-19).

Gallstones are mostly attributable to these
biliary symptoms, which are less often the
associated with biliary sand. They are tradi-
tionally classified into 3 types, depending
upon the content of cholesterol. These include:
cholesterol stones (>70% cholesterol content),
pigment stones (<30% cholesterol content) and
mixed stones (30%-70% cholesterol content)
(20). GSD is influenced by an intricate synergy
of environmental and genetic factors (21).

Mechanisms associated with gallstone forma-
tion include: (i) supersaturation of cholesterol,
its nucleation, and precipitation, ultimately
leading to stone formation (22) (ii) gallbladder
hypomoatility (iii) abnormal expression of ATP
binding cassette G5/G8 (ABCG5/G8), scavenger
receptor B type I (SRB1), liver X receptor o
(LXRax), Niemann Pick C1 like 1 (NPC1L1), CCKR
and mucin genes (23-25).

In our study, 48.13% patients belonged to a
younger age group (<30). Further evaluation
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showed that 18.54% (94 out of 507) patients
belonged to the age group of 16 to 25 years.
This is a significant number when compared to
a study conducted in Romania, in which only
1.88% (6 out of 1905) patients were of the same
age group (12).

There is a common perception that women
are more prone to develop cholelithiasis as
compared to men. This is largely due to
reproductive and hormonal factors such as
pregnancy and use of oral contraception.
Female gender (85.2%) was found to be the
main risk factor for gallstone disease in this
study. This is in concordance with the findings
of previous studies (26), Sukij et al (27) and Hui
Sun et al (28). The female to male ratio for GSD
in age group <40 years is approximately 4:1, 29,
30 which is comparable with 5.8:1 in our study.

Pregnancy is another risk factor associated
with gallstones. Epidemiological studies sug-
gested a strong association between the
frequency and number of pregnancies with
a greater chance of developing cholelithiasis
(22, 31). Raised progesterone (32) levels during
pregnancy induces a change in the compo-
sition of bile and motility of gallbladder that
in turn, stimulate lithogenesis (33). Our study
showed no significant association between
pregnancy and GSD, which is in contrast with
the published literature.

Similarly, bile lithogenicity is increased with
oral contraceptives usage (34). The progestin
component of OCP is mainly responsible for
the augmented bile lithogenicity and reduced
GB contractility (35). A strong association was
found between the use of progestin-containing
OCPs and combined estrogen-progesterone
containing OCPs, which are usually consumed
in the younger age females (36). This is the
rationale for an affirmative link between GSD
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and OCP usage. Khan et al (37) showed that use
of oral contraceptives potentiates lithogenesis,
principally in metabolically susceptible younger
age women. In a study conducted by Jorgensen
(35), oral contraceptive usage and the presence
of gallstones in younger women showed no
association. Our study also depicted that oral
contraceptives use was not associated with
gallstone disease, which is in concert with the
findings of Sukij et al (27).

Genetic susceptibility is an important consi-
deration in lithogenesis (38). Familial studies
reveals an increased frequency. Several studies
cited an increased incidence of GSD in first
degree relatives of patients, as compared to
control subjects, suggesting a genetic cause.
We reported a 2.7:1 ratio, advocating a genetic
basis for cholelithiasis. This is supported by Van
der Linden and Simonson (39) in Sweden, and
Gilat et al (40) in Israel, who demonstrated a
2.5:1 and 2:1 ratio respectively while an Indian
study (41) showed three times more prevalence
among family members of patients with
gallstone than control subjects. A Persian Study
(31) pointed out a statistically insignificant result
(p:0.229) in this regard.

Diabetes mellitus has generally been linked to
cholelithiasis and biliary tract inflammation.
Underlying mechanisms may include fasting
hyperinsulinemia, (42) diabetic neurogenic
gallbladder (22) and possibly the inheritance of
genetic mutations relevant to the patho-
physiology of DM (43). Literature showed an
inconstant conjunction between diabetes and
gallstones. Chen et al (9) reported diabetes
mellitus to be an independent risk factor for
GSD. We found no significant relationship bet-
ween gallstones and diabetes status, which
supported the results of Jorgensen et al, (35)
Barbara et al (44) and Shih-Chang et al (45).

Ulutas Med J 2018;4(3):131-138



Gallstones in Young Population

We noted a discernible association between
increased levels of triglycerides and cholesterol
and cholelithiasis. This is consistent with Zhu et
al (46), Banim et al (47), Sun et al (28), and other
studies. Some studies suggested that there is no
definite association with hypercholesterolemia
(26). The main reason might be due to raised
triglycerides that lead to cholesterol supersa-
turation and subsequent stone formation.
Moreover, high triglycerides are also linked
to obesity and insulin resistance, promoting
lithogenesis. However, Chen et al (48) were
unable to associate GSD and dyslipidemia.

In the present study, BMI (a measure of
obesity) is strongly related to cholelithiasis. This
is in accordance with the results of Qing Xu et
al (49) & Shih-Chang Hung (45). This is due to
a change in dietary habits (increased fat content
of diet) and decreased physical activity and
sedentary lifestyle. However, in a Korean (50)
study, obesity was not found to be an important
predictor for GSD. Similarly, no significant cor-
relation was noted in another study by Zhu et
al (46).

Gallstones were seen to be more prevalent in
patients of middle & upper socioeconomic
class, probably due to higher fat content in
diet and obesity being common in them.
Cholelithiasis can lead to grave outcomes, such
as biliary pancreatitis and gallbladder cancer.
The timely anticipation of associated risk factors
can result in effective control of the disease.

Conclusion

Gallstone disease is the most common
pathology of the hepatobiliary system with a
high prevalence rate among females. In recent
years the incidence of this disease in young
people have increased rapidly which costs a lot
to the health care system, especially in third
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world countries. Early recognition and surgery
for cholelithiasis is the cornerstone of manage-
ment even in young age groups to avoid
complications related to this disease.
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