
ABSTRACT

holecystectomy is the most common surgical
procedure and as described in literature

approximately 600,000 cholecystectomies are
performed each year in the United States of America
(USA), and gallstone related disease accounts for an
estimated overall cost of more than 5 billion dollars
annually in USA.  This shows the importance of this
organ and requires the pathologist to be familiar with
the normal anatomy, histologic characteristics and
pathologic states of this organ.1 While the advent of
laparoscopic cholecystectomy has revolutionized the
manner in which routine gallbladder surgery is
performed, it has not altered the type of specimen
that the pathologist receives for processing.  With a
few exceptions, the diagnosis of disorders of the

C

Gallbladder pathologies and cholelithiasis

Ibrahim H. Zahrani, MD, FRCPath., Ibrahim Mansoor, MBBS.

gallbladder is quite straight forward,  as most
diseases are associated with cholelithiasis. When
they are encountered at the time of frozen section,
they often presented with a great diagnostic
challenge, even for pathologists with extensive
experience. The mean rate of cholecystectomy with
respect to total number of operations was 5%, which
is not as high as reported by other studies from the
Kingdom of Saudi Arabia approaching 15%.2-3 The
exact prevalence of gallbladder pathologies and
gallstones is still unknown for the Kingdom of Saudi
Arabia. The majority of the studies from the
Kingdom of Saudi Arabia have entertained the
surgical techniques and interventions especially the
laproscopic proceedures.4-12 Reports from the

Objective:  Cholecystectomy, mostly due to cholelithiasis
is one of the most common surgical procedures utilizing a
significant amount of healthcare resources. As there are a
huge number of cases, for example approximately 300
cases per year in our region, outlines this commonly
encountered lesion should be recorded. Also, in an attempt
to delineate the outline of the pattern, age and sex
distribution of gallbladder diseases in the whole Kingdom,
a comparative analysis is also included in this study with 7
other studies published from different parts of the
Kingdom. 

Methods: Our study consisted of 740 consecutive
gallbladder cholecyctectomies mostly for cholelithiasis
received in a time frame of 3.5 years (for example between
January 1997 through to May 2000) by the Department of
Histopathology retrieved from the records of the
laboratory. The outline of main gallbladder pathologies
was tabulated. The  number of gallbladders received with
stones was also calculated. Age and sex distribution for
gallbladder pathology and gallstones was also tabulated. 
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Results: There were 131 males (18%) and 609 (82%)
females, with a female ratio male 4.6:1. Benign lesions
comprised 99% (mean age 36), mostly chronic
cholecyctitis (97%) and acute cholecystitis which
constituted 15 cases only (2%), malignant lesions
comprised only 7 cases for example 1% of all lesions
(mean age 65).

Conclusion: Gallbladder pathologies are very common
and similar results have been obtained from other studies
by comparative analysis. The mean cholecystectomy rates
in the Kingdom totalled approximately 10%, mean age for
all cholecystectomy diseases in both sexes equalled 37.05.
The mean age for males was 42.26, females 37.25 and
their ratio was 44.5:1.
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*Number of patients with each diagnosis, n=number
**Percentage of patients in each diagnosis which had stones

Kingdom of Saudi Arabia have suggested that the
problem is very common.2-3  A very large study from
14 hospitals of the country’s Eastern province had
reported that the frequency of cholecystectomies has
increased by 98%, a finding not explained by the
67% increase in the population or the 87% increase
in other operation rates.11 This led us to analyze 740
surgical cholecystectomy specimens received in the
Department of Surgical Pathology, King Abdul
University Hospital (KAUH), Jeddah, Kingdom of
Saudi Arabia during the time frame of 3 years and 4
months (from January1997 to May 2000).

Methods. King Abdul Aziz University Hospital
is a 250 (functional) bedded tertiary care hospital
located in Jeddah.  In an attempt to delineate the
spectrum of gallbladder lesions, data on these
surgical specimens carried out between January 1997
and May 2000 was retrieved from the records of the
laboratory, keeping track of age, sex,
histopathological diagnosis and  presence of stones.
All gallbladder specimens are received in formalin
since prompt fixation is required for the mucosa,
which is quite susceptible to bile-related autolysis. A
total of 3 full-thickness sections (one each from
fundus, body, and neck/cystic duct region) of the
gallbladder are routinely taken and placed in one or 2
cassettes. Pericystic duct lymph node if present is
also sampled. If gallstones are not readily apparent,
the bile is strained to assess for minute stones or
floating cholesterol polyps, and the viscosity of the
bile is described in the gross description of the
specimen. The detailed characteristic of the stones  is
also mentioned in the gross description. Most of the
times the gallbladder  is received open, with stones
retrieved by the surgeons. In these cases the
description provided by surgeons regarding stones on
the request form are followed.

Results. We analyzed all the gallbladder
specimens over a time period of 40 months, and
found a total of 740 specimens. We came across a
total of 740 cases. The mean age was 36. There were
609 (82%) females and 131 (18%) males with a
female to male ratio of 4.6:1 with seven of the cases
(1%) having carcinoma.  Gallstones were found in
576 specimens (78%) and their distribution in each. 

Discussion. It is a common impression that
gallstones are remarkably "common" in Saudis;12 no
exact prevalence figures are available. Comparison of
the prevalence of gallstones among different
populations is notoriously difficult not only with
differences in availability of diagnostic facilities and
attitudes toward treatment, but many patients who
have gallstones remain symptom free.13 Thus, in
Great Britain, only one in 7 individuals with
gallstones results in cholecystectomy,14 whereas in

Table 1 - Overall diagnosis of all gallbladder specimens with percentage
having stones.

Diagnosis

Acute 
cholecystitis

Chronic
cholecystitis

Acute suppurative 
cholecystits

Chronic cholecystits
 with cholesterolosis

Porcelain gallbladder

Chronic cholicystitis 
with metaplasia

Carcinoma

Total

n (% having
stones**)

455   (74)

  15   (94)

    2 (100)

     79   (97.5)

      4 (100)  

  15   (88)

      6   (86)  

576   (78)

Frequency*

  16

613

    2

  81

    4

  17

    7

740

%

  2

  83 
  

  0

    11.5 

      0.5 
 

  2)

  1

   
  100    

one population-based Italian study, 78% of subjects
found to have gallstones were asymptomatic.15  Three
major factors can be implicated in gallstone
formation, increased biliary cholesterol, decreased
bile acids and nucleation defect(s).16 Certain subjects
attributable risk-factors were thought to modulate
these gallstone formation factors. Irreversible risk
factors including age and sex, possible reversible
factors include obesity, parity, oral contraceptives,
family history of gallstones, smoking, diabetes
mellitus, plasma lipids, dietary factors and possibly
major abdominal surgery.17 There are a lot of
inconsistencies in the literature with regard to these
factors. Although we have not specifically
concentrated on risk factors of gallstone formation in
the present study they are briefly discussed as of their
importance in the subject. There is one study reported
from Medina Munawara12 in which these risk factors
of gallstone formation in young women are discussed
separately.  In the present study we have
concentrated more on gallbladder pathologies and
have calculated the rates of stones in each diagnosis.
It has been estimated that approximately 20 million
people in the USA have gallstones and approximately
half of them are asymptomatic. Gallstones are
described to be present in almost all the cases of
chronic cholecystitis.18-27 In our study, gallstones were
found in 78% of all specimens. They were found in
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79% of female specimens with the peak age in the
3rd decade, and 71% of males with peak age in the
4th decade. This figure might not represent the true
picture of prevalence of stones in cholecystectomy
specimens as most of the time the stones are handed
over by the surgeons to patient relatives as a grant.
But we have tried to be as precise as possible by
following the descriptions reported by surgeons on
histopathology request forms. Cholelithiasis has been
described as the most prevalent disorder of the biliary
system.1,28-30 At least 10% of the adult population of
the USA harbor gallstones. In the pediatric age group
gallstones are quite uncommon (0.13-0.22%). Stones
grow for the first 2 to 3 years, after which their
growth stabilizes.27  In literature, ultrasound surveys
have shown a female to male ratio of 2-3:1 in the
younger adult age groups and an increasing female
prevalence with age. After age 60, the prevalence of
gall-stones in men and women is 10% to 15% and
20% to 40%.  Major risk factors include older age
(peak, 6th and 7th decades), female sex, multiple
pregnancies, obesity or rapid weight loss,
hypertriglyceridemia and low high-density
lipoprotein (HDL) cholesterol (but not elevated
serum cholesterol) and ethnic predisposition.  There
were 81 specimens with cholestrolosis totalling 11%.
In literature, cholesterolosis is reported in
approximately 20% of cholecystectomy specimens.27

This is characterized by the accumulation of
cholesterol esters and triglyceride in aggregates of
subepithelial macrophages and, to a lesser extent, in
the gallbladder epithelium itself.8,9,11 Patients with this
condition were mostly women such as 73 cases
(12%) with a mean age of 34 years. It has been
described that cholesterolosis may clinically improve
after cholecystectomy.31 Although the origin of
cholesterolosis is unknown, most theories stress that
either supersaturation of the bile with cholesterol,
which is found in many but not all cases, or abnormal
lipid transport across the mucosa leads to the
formation of the lipid deposits. Bile cholesterol
supersaturation is also seen with cholesterol
gallstones.27 In our study gallstones were found in
only 45% of the specimens. Literature from the west
shows that more than 50% of surgically resected
gallbladders, but only 10% of autopsied gallbladders
with cholesterolosis have gallstones (usually
cholesterol type), however, this demonstrates the
inconsistent relationship between these 2 conditions.
There is no association of cholesterolosis with
elevated blood cholesterol.22,27 In most cases of
cholesterolosis, the gross macroscopic description
showed yellow, nonpolypoid, punctuate deposits in a
diffuse distribution. They look like the surface of a
strawberry hence, the term strawberry gallbladder.
Metaplastic epithelium in the gallbladder can be
divided into 2 major groups, namely, gastric (pyloric
gland and surface epithelial) and intestinal, although
there is also a rare squamous variety.32-35 The changes

increase in frequency with age, they are more
numerous in the context of gallstones, can be quite
focal, and can involve any region of the organ. In our
series metaplastic epithelium was found only in 17
(3%) of cases of which 15 (83%) were associated
with stones. These were then subclassified into
subtypes, there as 15 (88%) pyloric and 2 (12%) with
intestinal metaplasia. No squamous metaplasia was
reported in our series. Reports from the west have
shown that pyloric gland (pseudopyloric, antral, or
mucous gland) metaplasia is most common and is
found in 66%-84% of cholecystectomy specimens.27

Lobules of meta-plastic pyloric glands are usually
scattered in the lamina propria, although they may
extend through the muscular layer. Small submucosal
nodules or polyps may result, often associated with
overlying papillary hyperplasia. They have often
been reported in the literature as a form of
hyperplastic polyp. Intestinal metaplasia represents
replacement of the normal epithelium by cells with
an intestinal phenotype (goblet cells, endocrine cells,
Paneth cells, and absorptive cells, rarely with a
distinct brush border) and has been reported in 12%
to 52% of gallbladders removed for cholelithiasis or
chronic cholecystitis.10-35,36-44 Squamous metaplasia is
rare (<0.1% of cholecystectomy specimens).11,45,46 It
may be associated with porcelain gallbladder or
squamous dysplasia or be found adjacent to invasive
squamous cell carcinoma. So the rate of metaplastic
changes were very low in comparison with the west.
This might be explained by the fact that some
pathologist do not describe mild metaplastic changes
in their reports and also as most metaplastic changes
occur focally, a more thorough sampling and careful
interpretation of changes is required to get the
accurate rates. There were 16 vases of acute
cholecystitis and 2 cases of acute supperative
cholecyctitis making 11% of total together. All of
them were found to be associated with gallstones.
These studies were composed of a smaller number of
patients, having a lower statistical power. Reports
from the west have shown variable rates of acute
cholecystitis in cholecystectomy cases, but overall
5%-10% is reported by the majority of reports.47

There were only 7 cases of gallbladder carcinoma in
our study. One of them occurred in a male and was
diagnosed as an invasive papillary carcinoma, 6 in
females as well, as moderately differentiated
adenocarcinoma. The mean age for carcinoma was 65
years. There were 2 cases in females which occurred
in the late 3rd decade but the rest of them occurred
only in more than 75 age group. Amazingly reports
from the west have shown carcinoma of the
gallbladder as the most common malignancy of the
biliary tract and the 5th most common malignancy of
the gastrointestinal tract, with an incidence of 2.5
cases per 100,000 population per year.40-44,47-59 The
incidence has reported to vary considerably
worldwide and even within the same country among
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different ethnic groups.32  Higher rates are found in
Chile, Mexico, Bolivia, and Japan, while in the USA,
Hispanic Americans and southwestern Native
Americans      are      affected      more     frequently.32

Gallbladder carcinoma has been reported to be found
in 1% to 2% and 0.1% of open and laparoscopic
cholecystectomies, and causes 6,500 deaths annually
in the USA.50-54 It is a disorder primarily of the
elderly (mean age, 65 years; 90% are in their 6th
decade or older).50 About 10% of gallbladders
removed from patients more than 65 years of age
harbor invasive carcinoma. This malignancy occurs
more frequently in women (2-3:1), and cholelithiasis
is found in 70%-90% of patients.27 The risk of
carcinoma developing in a patient with cholelithiasis
is only 1%-3%, but the risk appears to be higher
when the stones are larger than 3 cm in diameter.
Other associated conditions, which account for a
minority of cases of gallbladder carcinoma, include
porcelain   gallbladder,21,26,47,60-69     mirizzi   syndrome,47

choledochal   cyst,29,55-57   ulcerative   colitis,47    primary
sclerosing cholangitis,19 familial adematous polyposis
or Gardners syndrome40 and peutz Jeghers
syndrome.27,41 Since this study has not probed into the
etiological and detailed clinical factors, these
associations were not analyzed here. There was only
one study from the Kingdom of Saudi Arabia, which
has reported the rate of gallbladder carcinoma to be
only 0.5%. In our study this rate was 0.95%, close to
the lower value of range reported from the USA.32 A
comparative analysis was carried out with 7 other
studies published in the Kingdom of Saudi
Arabia.3,10,12,36-38 Results from all these studies were
quite similar. 

In conclusion, the rate of gallbladder diseases and
stones are high and these reports from other parts of
Kingdom of Saudi Arabia are suggesting that the
problem is so common that it deserves a large scale
population based study to get a more accurate
picture.
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