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Abstract

Acute cholecystitis is one of the most common
complications of gallstone disease and represents an
important cause of hospital admission. This case-
control study was conducted to evaluate the socio-
demographic and medical profile of patients with
acute cholecystitis and to identify the risk factors
associated with the disease. The study included 155
patients diagnosed with acute cholecystitis who were
admitted to hospitals in Basrah and 155 age- and sex-
matched controls during the period from 1st March to
31st July 2014. Data were collected through direct
interviews using a specially designed questionnaire
developed for the purpose of the study. Information
obtained included socio-demographic characteristics,
past medical history, parity, drug history, and family
history of acute cholecystitis. In addition, body weight
and height were measured for all participants. The
results showed that acute cholecystitis occurred
predominantly among females. The most affected age
group was 31-40 years among females and >61 years
among males. The most common presenting
symptoms among patients with acute cholecystitis
were right upper abdominal pain, nausea, vomiting,
and fever. Univariate analysis demonstrated that a
history of diabetes mellitus, a history of
cardiovascular disease, and the presence of three or
more gallstones were significantly associated with an
increased risk of acute cholecystitis. However, logistic
regression analysis revealed that none of these
variables represented an independent significant risk
factor for acute cholecystitis. The study highlights the
importance of evaluating clinical and medical
characteristics associated with acute cholecystitis
among patients with gallstone disease.
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INTRODUCTION

Acute calculous cholecystitis (AC) is one of the most
common complications of cholelithiasis and
represents a major cause of hospital admission and
surgical intervention worldwide. Gallstone disease
affects more than 20 million Americans annually and
results in healthcare costs exceeding 6.3 billion
dollars. (1,2) The need for cholecystectomy in patients
with gallstones depends largely on the presence and
severity of symptoms. While some patients may
experience mild dyspeptic symptoms or intermittent
abdominal discomfort, others develop severe
gallbladder inflammation in the form of acute
cholecystitis, which requires urgent medical and
surgical management. (3,4) Laparoscopic
cholecystectomy has become the treatment of choice
for symptomatic gallstones; however, the procedure
remains technically challenging in acute cholecystitis
because of the increased risk of bile duct injury and
postoperative morbidity. (5,6) ldentifying patients at
increased risk for developing AC may therefore help
physicians perform earlier intervention and prevent
serious complications.

The gallbladder is a hollow organ located beneath the
right lobe of the liver and functions mainly in the
storage and concentration of bile. (8,9) Anatomically,
it consists of the fundus, body, and neck, which
continues as the cystic duct and joins the common
hepatic duct to form the common bile duct. (10) The
gallbladder stores approximately 30-60 mL of bile
and releases it into the duodenum in response to
cholecystokinin  stimulation after food intake,
particularly fatty meals. (11) Bile assists in fat
digestion and absorption, while the gallbladder
concentrates bile by reabsorbing water and
electrolytes. (11)
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Gallstones are crystalline concretions formed within
the gallbladder through precipitation of bile
components. (12) They may remain asymptomatic or
migrate into the biliary tract, leading to complications
such as acute cholecystitis, cholangitis, pancreatitis,
and gallstone ileus. (12) Gallstones are commonly
classified into cholesterol stones, pigment stones, and
mixed stones according to their composition. (13,14)
Gallstone disease is particularly common among
females, obese individuals, multiparous women, and
people over forty years old, summarized traditionally
as the “fair, fat, fertile, female, and forty” risk profile.
Epidemiological studies indicate that 10-20% of
adults in Western countries develop gallstones, and
approximately one-third may progress to acute
cholecystitis. (15,16,17) Gallstone disease is also
common in southern lIrag, as demonstrated in studies
conducted in Basrah. (18,19)

Several risk factors contribute to the development of
acute cholecystitis. Female gender, advanced age,
obesity, pregnancy, parity, diabetes mellitus,
cardiovascular disease, oral contraceptive use, sickle
cell anemia, ethnicity, and genetic predisposition all
increase the likelihood of gallstone formation and
gallbladder inflammation. (20,21,22,23,24,25,26,27,
28,29,30,31,32,33,34,35,36) Diabetes and
cardiovascular disease are particularly associated with
severe forms of AC because vascular compromise and
gallbladder ischemia may worsen inflammation.
(23,30)

Patients with acute cholecystitis are commonly
present with right upper quadrant or epigastric pain,
fever, nausea, vomiting, and tenderness on abdominal
examination. (38,41) Diagnosis depends on clinical
findings, laboratory investigations, and imaging
studies including ultrasonography, which remains the
most sensitive and commonly used diagnostic
modality. (42,43,44,45) Management involves
stabilization,  fluid replacement, antibiotics,
antibiotics, analgesia, and surgical intervention when
indicated. (47,48,49,50,51,52,53,54,55,56)

The present study aimed to evaluate the socio-
demographic and medical profile of patients with
acute cholecystitis and to identify the risk factors
associated with acute cholecystitis among patients
with gallstones.

METHODS

This case-control study was conducted in Basrah,
Irag, during the period from 1st March to 31st July
2014 to investigate the socio-demographic and
medical risk factors associated with acute calculous
cholecystitis. The study included 155 patients with a
confirmed diagnosis of acute calculous cholecystitis
admitted to Basrah General Hospital (135 cases) and
Al-Sader Teaching Hospital (20 cases). The diagnosis
of acute cholecystitis was established clinically by
expert surgeons and confirmed by abdominal
ultrasonography.

Clinical diagnosis was based on the presence of
typical manifestations of acute cholecystitis, including
right upper quadrant abdominal pain and positive
Murphy’s sign in all patients. Ultrasonographic
confirmation was based on the presence of gallstones
together with one or more characteristic findings,
including gallbladder wall thickness greater than 4
mm, presence of pericholecystic fluid, and positive
ultrasonographic Murphy’s sign. (57,58)

Patients with gallstones and a normal gallbladder,
chronic cholecystitis, or acalculous cholecystitis were
excluded from the study.

The control group consisted of 155 age- and sex-
matched individuals who attended the
ultrasonography unit at Basrah General Hospital.
Controls were selected from both inpatient and
outpatient  departments. ~ All  controls  had
asymptomatic  gallstones that were detected
incidentally during routine abdominal ultrasonography
performed for unrelated medical indications. (59) All
ultrasonographic examinations for both cases and
controls were performed by the same specialist
radiologist to ensure consistency of assessment.

Data were collected using a specially designed
questionnaire developed for the purpose of the study.
Information obtained included socio-demographic
characteristics, type of abdominal pain, past medical
history, parity, history of oral contraceptive pill use,
family history of acute cholecystitis, and other
relevant clinical data. Data collection was conducted
through direct face-to-face interviews by the
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investigator. The purpose of the study was explained
to all participants, and verbal informed consent was
obtained prior to participation. No participant refused
inclusion in the study.

Body weight and height were measured directly by the
investigator for both cases and controls using the same
weighing scale and a standard measuring tape. Body
mass index (BMI) was calculated using the formula:
weight in kilograms divided by height in meters
squared (kg/m?). BMI was categorized into
underweight (<18.5 kg/m?), normal weight (18.5-24.9
kg/m?), overweight (25-29.9 kg/m?), and obese (=30
kg/m?). (61)

The studied variables included age, parity, medical
history of diabetes mellitus, cardiovascular disease,
sickle cell disease, history and duration of oral
contraceptive pill use, family history of acute
cholecystitis, ultrasonographic findings, number and
size of gallstones, gallbladder wall thickness, and
presence of pericholecystic fluid. Age was categorized
into five groups: 20-30, 3140, 41-50, 51-60, and
>61 years. Parity was classified as nulliparous or
multiparous (1-4 births). (60)

Ethical and administrative approval to conduct the
study was obtained from the Basrah Health
Directorate before commencement of data collection.

Data were entered and analyzed using the Statistical
Package for Social Sciences (SPSS) version 16. Chi-
square test, degrees of freedom, and logistic
regression analysis were used to evaluate the
association between selected risk factors and acute
calculous cholecystitis. Odds ratios (ORs) and 95%
confidence intervals (ClIs) were calculated. A p-value
of less than 0.05 was considered statistically
significant.

RESULTS

A total of 155 patients with acute cholecystitis and
155 age- and sex-matched controls were included in
the study. Females constituted the majority of cases
(58.7%), with a female-to-male ratio of approximately
1.4:1. The most affected age group among females
was 31-40 years, whereas among males it was >61

years. The mean age was higher among males
compared with females.

Table 1. Demographic characteristics of patients
with acute cholecystitis

Variable Male Female Total
Number of 91 155
cases 64 (41.3%) (58.7%) | (100%)
Mean age + SD 53.59+ 4137+
(years) 15.82 10.8 o
Age group Male n Female n Total n
(years) (%) (o) (o)
20-30 8 (12.5) 11 (12.1) 19 (12.2)
31-40 11 (17.2) 34 (37.5) 45 (29.0)
41-50 3@4.7) 31(34.1) 34 (22.0)
51-60 2.1 7 (7.6) 9(5.8)
>61 40 (62.5) 8 (8.8) 48 (31.0)

Right upper abdominal pain associated with nausea,
vomiting, and fever was the most common presenting
symptom among patients with acute cholecystitis
(81.3%). Regarding parity among females, no
statistically significant association was found between
parity and risk of acute cholecystitis (P = 0.73).

Table 2. Clinical presentation and parity among
patients with acute cholecystitis

Initial symptom No.| %

Epigastric pain and right upper 111 7.1
abdominal pain

Epigastric pain, right upper abdominal 18 | 11.6
pain, nausea and fever

Right upper abdominal pain, nausea, 126 | 81.3
vomiting and fever

Total 155 100
Parity Cases n Controls n Total n
(%) (%) (%)
Nulliparous | 14 (15.4) 18 (19.8) 32 (17.6)
14 28 (30.8) 27 (29.7) 55(30.2)
>5 49 (58.8) 46 (50.5) 95 (52.2)

Chi-square = 0.613, P = 0.73
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History of diabetes mellitus and cardiovascular
disease showed significant associations with acute
cholecystitis, whereas sickle cell disease was not
significantly associated with disease occurrence.

Table 3. Association between medical history and
risk of acute cholecystitis

Table 5. Association between gallstone
characteristics and acute cholecystitis

Variable Cases n Controls n P-
(%) (%) value
Number of 0.034
stones
1 stone 17 (11.0) 34 (21.9)
2 stones 36 (23.0) 31 (20.0)
>3 stones 102 (66.0) 90 (58.1)
Stone size 0.56
<2 cm 128 (82.6) 124 (80.0)
>2 cm 27 (17.4) 31 (20.0)

Risk factor Casesn | Controlsn | Odds Ratio P-
(%) (%) 95%CI) | value
- 2.123
Diabetes melliws [\ | 0(0.0) (1.881— | 0.0001
: 2.397)
. 2333
Carc;z::zular (23010) 15(9.7) 1.203— | o011
: 4.524)
. 1315
S‘;izzzu ( 46143) 54348) | 0.81- | 0242
: 2.083)

No statistically significant association was identified
between oral contraceptive pill use, duration of use, or
family history of acute cholecystitis and the risk of
disease occurrence.

Table 4. Association between reproductive and
family history factors and acute cholecystitis

Although overweight and obesity were common
among study participants, no statistically significant
association was found between body mass index and
the risk of acute cholecystitis (P = 0.843).

Table 6. Body mass index and risk of acute
cholecystitis

BMI category | Cases n (%) | Controls n (%) | Total n (%)
Underweight 15(9.7) 13 (8.3) 28 (9.1)
Normal weight | 50 (32.3) 51(33.0) 101 (32.6)
Overweight 51 (33.0) 57 (36.7) 108 (34.8)

Obese 39 (25.0) 34 (22.0) 73 (23.5)

. Cases Controls Od(.is P-
Variable n (%) n (%) Ratio value
° ’ (95% CI)
Oral contraceptive 41
42 (46.2 0.957 0.882
pill use (45.1) ( )
1.249
Family hist f 1
wcuecholeeyts | oy | B4 | @785 | 0340
4 : 1.983)
Duration of oral contraceptive Cases n Controls n
use (%) (%)
<1 year 13 (14.2) 11 (12.1)
1-3 years 15 (16.5) 17 (18.5)
>3 years 13 (14.2) 14 (15.4)

The number of gallstones showed a statistically
significant association with acute cholecystitis, with
patients having three or more stones being at greater
risk. In contrast, stone size was not significantly
associated with disease occurrence.

Chi-square = 0.829, P = 0.843

Logistic regression analysis was performed to
determine  independent  predictors of acute
cholecystitis. Although diabetes mellitus,
cardiovascular disease, and number of gallstones were
associated with acute cholecystitis in univariate
analysis, none remained statistically significant
independent predictors after adjustment.

Table 7. Logistic regression analysis of selected
risk factors for acute cholecystitis

Independent variable B Chi- P- OR
square | value
History of diabetes -
mellitus 41315 0.000 | 0.997 | 0.000
History of i
cardlf)vascular 20.406 0.000 0.997 | 0.000
disease

Number of gallstones | 0.468 2.222 0.136 | 1.597
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DISCUSSION

Acute cholecystitis (A.C) represents a spectrum of
clinicopathological conditions ranging from chronic
cholecystitis with intermittent biliary colic to severe
acute inflammation associated with prolonged
abdominal pain, fever, leukocytosis, and
cholestasis.(15) Because acute cholecystitis is
associated with increased operative difficulty and
postoperative morbidity, identification of patients at
high risk for developing the disease is important to
allow early surgical intervention before complications
occur.

The present study demonstrated that females
constituted the majority of patients with acute
cholecystitis, accounting for 58.7% of cases, with a
female-to-male ratio of approximately 1.4:1. This
finding is consistent with most previous studies,
which reported female predominance in gallbladder
disease.(62,63) Hormonal factors, particularly the
effects of estrogen on cholesterol metabolism and bile
composition, may explain the higher frequency of
gallstone-related disease among women. The most
affected age group among females was 31-40 years,
whereas male patients tended to be older, with a mean
age of 53.59 + 15.82 years compared with 41.37 %
10.8 years among females. These findings differ from
other studies reporting that acute cholecystitis occurs
predominantly among elderly patients.(64,65)

Regarding clinical presentation, most patients with
acute cholecystitis presented with right upper
abdominal pain associated with nausea, vomiting, and
fever (81.3%). Similar clinical findings were reported
by other investigators.(66,67) These manifestations
are considered typical features of acute gallbladder
inflammation and usually prompt patients to seek
urgent medical care.

The present study found no statistically significant
association between parity and the risk of acute
cholecystitis. However, previous studies have shown
that pregnancy may predispose women to biliary tract
disease because hormonal changes during pregnancy
increase bile stasis and cholesterol saturation.(68)
Other studies also demonstrated that obesity and
overweight among women may further increase the
risk of gallbladder disease during and after
pregnancy.(69,70) Furthermore, pregnancy has been

identified as a risk factor for hospitalization related to
gallstone disease during the postpartum period. (71)

No significant association was observed between
sickle cell disease and the risk of acute cholecystitis in
the current study. Nevertheless, gallstones are known
to occur commonly in patients with sickle cell disease
because of chronic hemolysis and increased bilirubin
production. Elective laparoscopic cholecystectomy is
therefore recommended in these patients to reduce
complications and avoid diagnostic confusion
between acute cholecystitis and sickle cell crisis.
(72,73)

The current study showed that family history of acute
cholecystitis was associated with an increased risk of
disease occurrence. This finding is comparable to
other studies that reported a significant relationship
between positive family history and gallbladder
disease, suggesting a possible genetic or familial
predisposition. (65)

A significant association was found between diabetes
mellitus and acute cholecystitis in the present study.
Traditionally, diabetic patients with asymptomatic
gallstones were believed to have a higher risk of
developing symptoms and complications because
autonomic neuropathy may mask the classical
symptoms of acute cholecystitis.(74) However,
another study reported that asymptomatic gallstones in
diabetic patients do not necessarily carry a higher risk
of complications.(75) In contrast, other investigators
found that diabetes mellitus and metabolic syndrome
are associated with complicated gallstone disease. (76)

The study also demonstrated a significant association
between cardiovascular disease and the risk of acute
cholecystitis. Similar findings were reported in
previous studies. (77,78) The relationship between
cardiovascular disease and gallbladder inflammation
may be related to shared risk factors such as obesity,
metabolic syndrome, and vascular compromise
affecting gallbladder perfusion.

No statistically significant association was identified
between oral contraceptive pill use and acute
cholecystitis. Similar findings were reported in
previous studies suggesting that modern oral
contraceptive formulations may not significantly
increase the risk of gallbladder disease. (79,80)

Nevertheless, some researchers recommended
www.jmhsci.org
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evaluating the effects of oral contraceptive pills on
bile composition and gallbladder function rather than
waiting for clinical disease to develop.(79)

The number of gallstones showed a significant
association with acute cholecystitis in the current
study. Patients with multiple gallstones were more
likely to develop symptoms and complications.
Similar ~ findings were reported in studies
demonstrating that multiple small gallstones increase
the likelihood of biliary obstruction and gallbladder
inflammation. (81)

In contrast, stone size was not significantly associated
with the risk of acute cholecystitis in the present
study. However, another study suggested that large
gallstones measuring more than 2.5 cm may increase
the risk of symptomatic and complicated gallbladder
disease. (76)

Body mass index (BMI) was not significantly
associated with acute cholecystitis in this study. This
finding differs from other studies reporting obesity
and overweight as important risk factors for
gallbladder disease and acute cholecystitis. (76) The
absence of statistical significance in the current study
may be related to sample size or the distribution of
BMI categories among participants.

CONCLUSION AND RECOMMENDATIONS

The present study concluded that acute cholecystitis
was more common among females, with the highest
frequency occurring in females aged 31-40 years and
males aged 61 years or older. The most common
clinical presentation included right hypochondrial
pain associated with nausea, vomiting, and fever.
Univariate  analysis  demonstrated  significant
associations between acute cholecystitis and a history
of diabetes mellitus, cardiovascular disease, and the
presence of three or more gallstones. However,
logistic regression analysis showed that none of these
variables represented independent significant risk
factors for acute cholecystitis. Based on these
findings, prophylactic cholecystectomy is not
recommended  routinely  for  patients  with
asymptomatic gallstones, including those with
diabetes mellitus, cardiovascular disease, or multiple
gallstones. Further large-scale studies involving larger
sample sizes from both sexes are recommended to
confirm or refute these findings and to better identify
independent risk factors associated with acute
cholecystitis.

Conflicts of Interests: None

Funding: No funding body was involved in this
study.

Ethical Approvals: Ethical approval for the study
was obtained from the relevant institutional review
board, and informed consent was acquired from all
participants prior to their inclusion in the study.

REFERENCES

1.  Everhart JE, Khare M, Hill M, Maurer KR. Prevalence and ethnic
differences in gallbladder disease in the United States.
Gastroenterology. 1999;117:632-639.

2. American Gastroenterological ~Association. The burden of
gastrointestinal diseases. Bethesda (MD): American
Gastroenterological Association; 2001.

3. Indar AA, Beckingham IJ. Acute cholecystitis. BMIJ.
2002;325(7365):639-643.

4. Papi C, Catarci M, D’ Ambrosio L, et al. Timing of cholecystectomy
for acute calculous cholecystitis: a meta-analysis. Am J
Gastroenterol. 2004;99(1):147-155.

5. Giger UF, Michel JM, Opitz I, Inderbitzin D, Kocher T, Krihenbiihl
L, et al. Risk factors for perioperative complications in patients
undergoing laparoscopic cholecystectomy: analysis of 22,953
consecutive cases. J Am Coll Surg. 2006;203(5):723-728.

6.  Lyass S, Perry Y, Venturero M, et al. Laparoscopic cholecystectomy:
what does affect the outcome? A retrospective multifactorial
regression analysis. Surg Endosc. 2000;14(7):661-665.

7. Buzzle. Where is the gallbladder located in the body? 2013.
Auvailable from: http://www.buzzle.com [Accessed 18 Aug 2013].

8.  Wiley J. Gallbladder and biliary tract diseases. Published online 14
Oct 2005. doi:10.1002/0471743984.vse3499.

9. Deakin B, Young P. Wheater’s Functional Histology: A Text and
Colour Atlas. 5th ed. Edinburgh: Churchill Livingstone Elsevier;
2006. p. 298.

10. Drake RL, Vogl W, Tibbits AWM, Mitchell AWM, Richardson P.
Gray’s Anatomy for Students. Philadelphia: Elsevier Churchill
Livingstone; 2005. p. 287.

11. Guyton AC, Hall JE. Textbook of Medical Physiology. 11th ed.
Philadelphia: WB Saunders; 2005. p. 802-804.

12. Fitzgerald JEF, Fitzgerald LA, Maxwell-Armstrong CA, Brooks AlJ.
Recurrent gallstone ileus: time to change our surgery? J Dig Dis.
2009;10(2):149-151.

13. US National Library of Medicine. Acute cholecystitis. Available
from: https://www.nlm.nih.gov [Accessed 26 Apr 2013].

14. Kim IS, Myung SJ, Lee SS, Lee SK, Kim MH. Classification and
nomenclature of gallstones revisited. Yonsei Med J. 2003;44(4):561-
570.

15. Sanders G, Kingsnorth AN. Gallstones. BMJ. 2007;335(7614):295-
299.

16. David GG, Al-Sarira AA, Willmott S, et al. Management of acute
gallbladder disease in England. Br J Surg. 2008;95(4):472-476.

17. Shojaiefard A, Esmaeilzadeh M, Ghafoori A. Various techniques for
the surgical treatment of common bile duct stones: a meta-review.
Gastroenterol Res Pract. 2009;2009:840208.

18. Al-Kass S. Composition of gall bladder stones and bile in cholelithic
patients [MSc thesis]. Basrah: University of Basrah; 1989.

19. Al-Rubaai M. Serum lipids and bile contents in patients with gall
bladder stones [PhD thesis]. Baghdad: University of Baghdad; 2006.

www.jmhsci.org

BIJMHS450547

1813


http://www.jmhsci.org/
https://www.nlm.nih.gov/

British Journal of Medical & Health Sciences (BJMHS)

Vol. 8 Issue 5, May - 2026

20. Huang J, Chang CH, Wang JL, Kuo HK, Lin JW, Shau WY, et al. Gastrointestinal and Liver Disease. 9th ed. Philadelphia: Saunders

Nationwide epidemiological study of severe gallstone disease in Elsevier; 2010. chap 65.
Taiwan. BMC Gastroenterol. 2009;9:63. . . .
43. Fidler JL, Knudsen JM, Collins DA. Prospective assessment of

21. Hickman MS, Schwesinger WH, Page CP. Acute cholecystitis in the dynamic CT and MR cholangiography in functional biliary pain. AJR
diabetic: a case-control study of outcome. Arch Surg. Am J Roentgenol. 2013;201(2):W271-W282.
1988;123(4):409-411. . . . . .

44, Shea JA, Berlin JA, Escarce JJ. Revised estimates of diagnostic test

22. Khan HN, Harrison M, Bassett EE. A 10-year follow-up of a sensitivity and specificity in suspected biliary tract disease. Arch
longitudinal study of gallstone prevalence at necropsy in South East Intern Med. 1994;154(22):2573-2581.

England. Dig Dis Sci. 2009. . .
45.  Spence SC, Teichgraeber D, Chandrasekhar C. Emergent right upper

23. Strasberg SM. Acute calculous cholecystitis. N Engl J Med. quadrant sonography. J Ultrasound Med. 2009;28:479-496.
2008;358:2804-2811. . . .

46. Hanbidge AE, Buckler PM, O’Malley ME. Imaging evaluation for

24. Lee HK, Han HS, Min SK, Lee JH. Sex-based analysis of the acute pain in the right upper quadrant. Radiographics. 2004;24:1117-
outcome of laparoscopic cholecystectomy for acute cholecystitis. Br 1135.

J Surg. 2005;92(4):463-466. .
47.  Summers SM, Scruggs W, Menchine MD, Lahham S, Anderson C,

25. Fagan SP, Awad SS, Rahwan K. Prognostic factors for the Amr O, et al. A prospective evaluation of emergency department
development of gangrenous cholecystitis. Am J Surg. bedside ultrasonography for the detection of acute cholecystitis. Ann
2003;186(5):481-485. Emerg Med. 2010;56(2):114-122.

26. Mills JC, Stappenbeck TS, Bunnett NW. Gastrointestinal disease. In: 48. Hirota M, Takada T, Kawarada Y, Nimura Y, Miura F, Hirata K, et al.
McPhee SJ, Hammer GD, editors. Pathophysiology of Disease: An Diagnostic criteria and severity assessment of acute cholecystitis:
Introduction to Clinical Medicine. 6th ed. New York: McGraw-Hill Tokyo Guidelines. J Hepatobiliary Pancreat Surg. 2007;14(1):78-82.
Medical; 2010. . .

49. Solomkin JS, Mazuski JE, Baron EJ, Sawyer RG, Nathens AB,

27. Marschall HU, Einarsson C. Gallstone disease. J Intern Med. DiPiro JT, et al. Guidelines for the selection of anti-infective agents
2007;261:529-542. for complicated intra-abdominal infections. Clin Infect Dis.

. . 2003;37(8):997-1005.

28. Lein HH, Huang CS. Male gender: risk factor for severe

symptomatic cholelithiasis. World J Surg. 2002;26(5):598-602. 50. Thomas SH, Silen W. Effect on diagnostic efficiency of analgesia for
. . . undifferentiated abdominal pain. Br J Surg. 2003;90(1):5-9.

29. Cuevas A, Miquel JF, Reyes MS. Diet as a risk factor for cholesterol

gallstone disease. J Am Coll Nutr. 2004;23:187-196. 51. Thomas SH, Silen W, Cheema F, Reisner A, Aman S, Goldstein JN,
. L . . . et al. Effects of morphine analgesia on diagnostic accuracy in

30. Botaitis S, Polychronidis A, Pltle_lkoudls M, Perente S, Simopoulos C. emergency department patients with abdominal pain: a prospective

Does gender affect laparoscopic cholecystectomy? Surg Laparosc randomized trial. ] Am Coll Surg. 2003;196(1):18-31.
Endosc Percutan Tech. 2008;18(2):157-161.
L . 52. Chuang SH, Chen PH, Chang CM, Lin CS. Single-incision vs three-

31. Wgsthoff C, Heartwell S, Edwa.rds S. Inltlatlgn of oral contracept}ves incision laparoscopic cholecystectomy for complicated and
using a quick start compared with a conventional start: a randomized uncomplicated acute  cholecystitis. World J  Gastroenterol.
controlled trial. Obstet Gynecol. 2007. 201 3’19(43)7743_7750

32. Abma J,C’ Chandra A, Mosher WD. Fertlllty_, family planning, a_nd 53. Selmani R, Karagiozova A, Stefanovska V. Conversion in
women’s health: new data from the 1995 National Survey of Family laparoscopic cholecystectomy in acute versus chronic cholecystitis.
Growth. Vital Health Stat 23. 1997. Prilozi. 2013’34(2)43_50

33. Landers D, Carmona R, Crombleholme W, Lim R. Acute 54. Stevens KA, Chi A, Lucas LC, Porter JM. Immediate laparoscopic
cholecystitis in pregnancy. Obstet Gynecol. 1987;69(1):131-133. cholecystectomy for acute cholecystitis: no need to wait. Am J Surg.

34. Ebert EC, Nagar M, Hagspiel KD. Gastrointestinal and hepatic 2006;192(6):756-761.
complications of sickle cell disease. Clin Gastroenterol Hepatol. 55. Gurusamy KS, Koti R, Fusai G, Davidson BR. Early versus delayed
2010;8:483-489. laparoscopic cholecystectomy for uncomplicated biliary colic.

35. Mendez-Sanchez N, Bermejo-Martinez L, Chavez-Tapia NC. Cochrane Database Syst Rev. 2013;6:CD007196.

Obesity-related leptin receptor polymorphisms and gallstone disease. 56. Jackson PG, Evans SRT. Biliary system. In: Townsend CM,
Ann Hepatol. 2006;5:97-102. Beauchamp RD, Evers BM, Mattox KL, editors. Sabiston Textbook

36. Lee HK, Han HS, Min SK. The association between body mass index of Surgery. 19th ed. Philadelphia: Saunders Elsevier; 2012. chap 55.
and the severity of cholecystitis. Am J Surg. 2009;197(4):455-458. 57. Trowbridge RL, Rutkowski NK, Shojania KG. Does this patient have

37. Menu Y, Vuillerme MP. Non-traumatic abdominal emergencies: acute cholecystitis? JAMA. 2003;289:80-86.
imaging and interveption in acute biliary c_onditions. Ir}: Mar_incek B, 58. Nino-Murcia M, Jeffrey RB Jr. Imaging the patient with right upper
Dor}dehnger RF, editors. Emergency Radiology. Berlin Heidelberg: quadrant pain. Semin Roentgenol. 2001;36:81-91.

Springer-Verlag; 2007. p. 481-491.
. . . . . 59. Russell RCG. The gall bladder and bile duct. In: Williams NS,

38. Choi Y, Silverman WB: Blhary trgct disorders, gallbladder disorders Bulstrode CJK, O’Connell PR, editors. Bailey and Love’s Short
and.gallstone pancreatitis. Amerlgan Coll_ege of Gastroen?erology. Practice of Surgery. 24th ed. London: Arnold; 2004. p. 1103-1108.
Available from: http://patients.gi.org/topics/biliary-tract-disorders-
gallbladder-disorders-and-gallstone-pancreatitis [Accessed 27 Oct 60. Campbell S, Lees C. Obstetrics by Ten Teachers. 17th ed. New York:
2012]. Oxford University Press; 2000.

39. Kalloo AN, Kantsevoy SV. Gallstones and biliary disease. Prim Care. 61. World Health Organization. Obesity and overweight fact sheet.
2001;28:591-606. Available from: http://www.who.int/features/factfiles/obesity/facts/en

. . . [Accessed Dec 2012].

40. Derici H, Kara C, Bozdag AD. Diagnosis and treatment of

gallbladder perforation. World J Gastroenterol. 2006;12:7832-7836. 62. Unisa S, Jagannath P, Dhir V. Population-based study to estimate
. prevalence and determine risk factors of gall bladder disease in the

41, Singer AJ > McCracke_n _G’ Henry MC, Thode HC Jr.,ACabahug _CJ‘ rural Gangetic basin of North India. 2010. doi:10.1111/.1477-
Correlation among clinical, laboratory, and hepatobiliary scanning 2574.2010.00255 x.
findings in patients with suspected acute cholecystitis. Ann Emerg
Med. 1996;28(3):267-272. 63. Angelico F, Del Ben M, Barbato A. Ten-year incidence and natural

. history of gallstone disease in a rural population of women in

42. W'fmg DQH, Afdhal NH. Gal_lstone dls.ease‘ In: Feldman M, centrally Italy. Ital J Gastroenterol Hepatol. 1997;29(3):249-254.
Friedman LS, Brandt LJ, editors. Sleisenger and Fordtran’s

www.jmhsci.org

BIJMHS450547

1814


http://www.jmhsci.org/

British Journal of Medical & Health Sciences (BJMHS)

Vol. 8 Issue 5, May - 2026

64. Youngcho J, Seong Han H, Seokyoon Y. Risk factors of acute 73. Curro G, Lapichino G, Lorenzini C. Laparoscopic cholecystectomy
cholecystitis and complicated clinical course in patients with in children with chronic hemolytic anemia: is the outcome related to
symptomatic cholelithiasis. Arch Surg. 2010;145(4):329-333. the timing of the procedure? Surg Endosc. 2006;20:252-255.

65. Aurchou D, Kouyuehs H, Hsianyyehy. Prevalence and risk factors of 74. Ponte E, Pinebianco A, Morena S. Diabetic neuropathy. Minerva
gallstone disease in an adult population of Taiwan: an Med. 1990;81:335-340.
epidemiological survey. doi:10.1111/j.1440-1746.2006.04351.x. . . . .

75. Meshikhes AW. Asymptomatic gallstones in the laparoscopic era. J R

66. Ruhl CE, Everhart JE. Gallstone disease is associated with increased Coll Surg Edinb. 2002;47:742-748.
mortality in the United States. Gastroenterology. 2011;140:508-516. . . . .

76. Ata N, Polat M, Nazliqulx. The metabolic syndrome is associated

67. Siddiqui T. Early versus delayed laparoscopic cholecystectomy for with complicated gallstone disease. Can J Gastroenterol.
acute cholecystitis: a meta-analysis of randomized clinical trials. Am 2011;25(Suppl):274-276.

J Surg. 2008;195:40-47. . . . .
77. Salameh J, Franklin M. Acute cholecystitis and severe ischemic

68. Swisher SG, Schmit PJ, Hunt KK. Biliary disease during pregnancy. cardiac disease: is laparoscopy indicated? JSLS. 2004;8(1):61-64.
Am J Surg. 1994. . . . .

78. Cher DJ. Myocardial infarction and acute cholecystitis: an

69. Mokdad AH, Ford ES, Bowman BA. Prevalence of obesity, diabetes application of sequence symmetry analysis. Epidemiology.
and obesity-related health risk factors. JAMA. 2003;289:76-79. 2000;11(4):446-449.

70. Beresford SA, Matsumoto AM, Schulte SJ. Incidence, natural 79. Thijs C, Knipschild P. Oral contraceptives and the risk of gallbladder
history, and risk factors for biliary sludge and stones during disease: a meta-analysis. Am J Public Health. 1993;83(8).
pregnancy. American Association for the Study of Liver Diseases; . .

2005. 80. Dhiman RK, Chawla YK. Is there a link between estrogen therapy
and gallbladder disease? Expert Opin Drug Saf. 2006;5:117-129.

71. Cynthia WKO. Risk factors for gallstone-related hospitalization . . .
during pregnancy and postpartum. Am J Gastroenterol. 2006. 81. Kim WH,_ Lee JK, Yoo BM. l_ie!atlon between the risk Qf gallstone

pancreatitis and  characteristics of gallstones in Korea.

72. Curro G, Meo A, Pusiol A. Asymptomatic cholelithiasis in children Hepatogastroenterology. 2000;47:343-345.
with sickle cell disease: early or delayed cholecystectomy? Ann Surg.
2007;245:126-129.

www.jmhsci.org
BJMHS450547 1815


http://www.jmhsci.org/

