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ABSTRACT
Background

Gallbladder carcinoma is a rare cancer with incidence of less than 2 per 100,000
populations worldwide. It is the fifth most frequent gastrointestinal malignancy.
Radiological or gross examination of majority of gallbladder carcinoma detects no
mass. This may lead to underor over diagnosis of cases in histological examination.

Objective

To identify pathologic features that contribute to the difficulty in diagnosis of
gallbladder carcinoma.

Method

Between 2018 and 2023, 32 patients with gallbladder carcinoma were identified
using the histopathology registry book at the department of pathology. Those blocks,
slides, reports and history were retrieved and reviewed. The slides were analyzed
by two or more pathologist noting some of the diagnostic difficulties which can be
encountered. The number and percentage of the cases were noted.

Result

Nine of 22 primary gallbladder carcinoma cases had tumor masses. Nine cases
in histological examination provided diagnostic challenges. The major pitfalls
encountered while diagnosing gallbladder carcinoma was mistakenly making a
diagnosis of carcinoma when only deeply penetrating Rokitansky-Aschoff sinuses
are present. Similarly, pathologists misdiagnose carcinoma with minimal disease
as benign disease. Adenomyosis as adenocarcinoma. Under sampling of specimen,
grossly occult disease, misinterpreting extracellular mucin pools were other potential
pitfalls.

Conclusion

Deeply penetrating Rokitansky aschoff sinus or Adenomyosis can be mistakenly
diagnosed as gallbladder carcinoma. Careful attention to any evidence of mural
thickening and close examination of deeply situated glandular structures were
crucial for proper diagnosis of gallbladder carcinoma.
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INTRODUCTION

Gallbladder Carcinoma (GBC) is a rare cancer with incidence
of less than 2 per 100,000 populations worldwide.! It is the
most common biliary tract malignancy and the fifth most
frequent gastrointestinalmalignancy.?

GBC is highly fatal disease with a 5 year survival rate of
less than 10%. It is the sixth most frequent cancer and
second most common gastrointestinal tract malignancy in
Nepalese women. Sixty percent of GBC arise in the fundus.
Increasing age and the female gender are important risk
factors. In addition, smoking, obesity, parity, genetic,
chronic bacterial infection, low socioeconomic status,
dietary habit, and benign neoplasm of the gallbladder are
otherrisk factors ofGBC.2 GB Care associated with gallstones
(80%), porcelain gallbladder (10-20%), and abnormal
choledochopancreatic duct junction.* Histologically, most
cases are pancreatobiliary type adenocarcinomas, showing
variable degrees of differentiation.®

Radiological or gross examination of majority of GBC detects
no mass. They may present with thickening of Gallbladder
wall or mucosal ulceration. Further, changes of gallbladder
such as Rokitansky-aschoff sinuses (RAS) may mimic well-
differentiated GBC.® This leads to under and over diagnosis
of cases. Such patients when diagnosed later generally
have a poor prognosis. In this study, we reviewed our GBC
cases over a 6 year period, noting some of the pitfalls which
can be encountered. These discussions might be helpful for
avoiding the misdiagnosis of cases in the future.

METHODS

This was a hospital based observational, study conducted
in department of pathology, Dhulikhel Hospital,
Kathmandu University Hospital (DH, KUH) from January
2018 to December 2023. Twenty-two patients with GBC
were identified using the Histopathology registry book.
There were 4 males and 18 females. DH, KUH is the
national hospital which receives cancer patients referred
from all districts of the country and provides health care
to more than 250,000 people annually. The research
protocol was approved by the Institutional Ethical Review
Board of the institution (approval no: 226/23). The cases
were patients diagnosed with gallbladder carcinoma by
histological or cytological examination. Slides and blocks
of the cases were retrieved from the stored place of the
department. The surgically resected specimens were
fixed in 10% neutral-buffered formalin and embedded in
paraffin. Sections were stained with hematoxylin and eosin
staining. The slides were reviewed by at least two or more
pathologist. Retrospective analysis of the reports showed
the patients presenting with the clinical features of upper
abdominal pain, jaundice, weight loss, nausea, vomiting,
fever, hepatomegaly, upper abdominal mass/tenderness,
and gastrointestinal hemorrhage.

Patients with pathological materials (slides/blocks/reports)
present in the Hospitalwith a diagnosis of carcinoma
of gallbladder were included for the study. Inadequate
amount of specimen in the block and with lost slides were
excluded from the study. Since this is retrospective study
with blocks and slides already present in Hospital store,
no consent was taken from the patients. The slides were
analyzed by two or more pathologist who was completely
new to the case.Microsoft Excel sheet 16 was used for the
analysis of the data. The pitfalls were observed and the
numer of cases along with the percentage were noted.

RESULTS

The studied samples were the cases with diagnosis of
gallbladder carcinoma made in the institution. Nine of 32
primary GBC cases had tumor masses. Age range of tumor
was 29 to 78 years with mean age of 58.95 + 10.77 years.
The most common tumor sites were in the fundus (with
4 evident tumors) followed by three on body and two on
neck of gallbladder. Thirteen cases it was difficult to see the
exact site of the tumor. The different types of gallbladder
carcinoma are mentioned in the table (Table 1). Nine of
our cases presented challenges in the histopathological
diagnosis (Table 2).

Table 1. Different types of GBC and the number of cases (n=32)

Types of GBC n (%)
well differentiated adenocarcinoma 24 (75.0)
Moderately differentiated adenocarcinoma 4(12.5)
Areas with dysplasia 3(9.3)
Adenosquamous carcinoma 1(3.1)

DISCUSSIONS

Most of the study suggests that the gallbladder carcinoma
is two to six times more prevalent in women and the
incidence peaks in the seventh decade of life. In our study,
the female to male ratio was 4.6:1 and the mean age of
the diagnosis was 58.95 years. The result aresimilar to the
results of various researchers like Mondal et al., Memon et
al. and Mishra et al.*®® The increase incidence in females
might be because of the increase in prevalence of calculi
in females.

Ghimire et al. reported 10 (1.28%) cases of GBC out of 783
cases of routine cholecystectomy for gallstone in Nepal.
The cases were more common in females (1:2.3).°

Sixty percent of GBC arise in the fundus. Our study showed
18% cases. No distinct location could be noticed among
59% cases. This is similar to the study of Mondal et al.®

The preoperative diagnosis of gallbladder carcinomais
a very difficult task. This is related to the disease’snon-
specific presentation and its similarity to benign biliary tract

Page 57



KATHMANDU UNIVERSITY MEDICAL JOURNAL

Table 2. Pitfalls while Histopathological diagnosis of GBC

Case Particulars Clinical Diagnosis Pitfalls

presentation

A 76/F Failed ERCP, Adenocarci- Fragmented bits

Contracted noma sent, tumor invad-
gall bladder, ing lumen, D/D
Stent and 3 Mets or primary,
calculi seen.

B 62/F Adenocarci- Dysplasia in RAS

noma without tumor
mass

C 46/F - Adenocar- Adenomyosis with

carcinoma tumor

D 45/F - Squamous Comedonecrosis

cell  carci- (necrosis within
noma tumor nests) seen,
cribriform  pattern
of tumor cells seen.
MistakingAdeno-
carcinomawith SCC

E 54/F - Adenocar- Extensive Necrosis

carcinoma overlap with tumor

F 58/F Adenocar- Adenocarcinoma in

carcinoma Acute calculus cho-
lecystitis

G 29/M GB polyp 1 |Intrachole- Lamina propria not

cm with hy- cytic papil- seen. Pyloric glands
pothyroidism lary tubular lined back to back.
neoplasm Associated invasion

not seen.

H 55/F Dysplasia Polypoidal  struc-
ture, Focal low
grade dysplasia

| 62/F - High grade High grade dyspla-

dysplasia sia. No invasion
disorders.” The diagnosis is commonly made at an advanced
stage because of the vague signs and symptoms of disease.
There is a low sensitivity and specificity of Ultrasound and
Computerized Tomography scan in achieving preoperative
diagnosis of GBC.>1012

Various studies have illustrated following potential pitfalls
in diagnosing GBC histologically.

e Mistakenly making a diagnosis of GBC when only deeply
penetrating RAS are present.

e Misdiagnosing well-differentiated carcinoma with

minimal disease as benign disease.®

e Adenomyomatosis mistaken for deeply invasive

carcinoma.®®

¢ Confusing necrosis related to cholecystitis with geographic
tumor necrosis.

e Under sampling, grossly occult disease.
e Misinterpreting extracellular mucin pools.®

e The small ducts of Luschka may demonstrate reactive
atypia that can be mistaken for invasive adenocarcinoma.

¢ Differentiating between primary tumors of gallbladder
and metastasis.>*®

One of the major problems faced by students of pathology
while diagnosing adenocarcinoma (well differentiated) of
the gallbladder is the difficulty in distinguishing the tumor
cells from RAS. These cases can be over or underdiagnosed.
RAS are continuous, has perpendicular orientation to the
surface, and typically have undulating, smooth contours.
In contrast, adenocarcinoma has small and variably sized
glands, is usually densely packed with angulated contours
and is arranged haphazardly.’® In this situation cytologic
atypia with features of increased nuclear cytoplasmic
ratio, hyperchromatic nuclei, prominent nucleoli, mitosis,
areas of necrosis and desmoplasia should be looked for the
diagnosis of adenocarcinoma.>*’

A case in our series showed small glands embedded in
bundles of smooth muscle and even penetrating the
sub mucosa resembling RAS. The patient (Case A) was
a 76 years old female who presents with features of
choledocholithiasis and with failed ERCP. Her gallbladder
was contracted. Stent and 3 calculi were seen in the
patient’s gall bladder. Fragmented bits of the gallbladder
were sent in the pathology lab. The surface mucosa was
inflamed and has features of atypia, making it difficult to
differentiate from reactive atypia and RAS. The lining cells
of deeper glands presented cytological and architectural
atypia with significant inflammation (Fig. 1). The surface
epithelium exhibited multiple areas with high-grade
dysplasia. The morphological diagnosis at the time was
cholecystitis. Fortunately on deeper section the atypia was
more pronounced.

el

Figure 1. Left: Atypical cells in gallbladder wall with interspersed
inflammatory cells. Right: Normal RAS (H&E, X100)

Another potential problem faced by pathologist is
carcinoma arising from RAS, without presence of obvious
tumor mass.’® Demonstration of this requires features of
carcinoma arising from RAS and also located in the wall
or sub serosa, with no apparent connection to mucosa.
The morphological diagnosis made by the residents in
our case (Case B) was invasive moderately differentiated
adenocarcinoma, though no mass was identifiable grossly
and the wall only focally thickened to 5 mm. Subsequent
review of the deeper section showed surface dysplasia,
with dysplastic epithelium within RAS penetrating slightly
beyond the muscular layer (Fig. 2). The gradual transition
between adenocarcinoma cells and RAS with dysplasia was
recognized. A key differentiating feature from adenomyosis
isthat muscular hypertrophy was not pronounced. Cytologic
atypia sufficient for a diagnosis of adenocarcinoma was
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Figure 2. Dysplasia in RAS - invasive GBC (H&E stain, X100)

also evident. Therefore, careful examination of resected
gallbladders is necessary; particularly in areas of focal
mural thickening.'® Carcinoma arising from RAS is small and
has a relatively good prognosis.

Adenomyosis can also be confused with adenocarcinoma
of gallbladder (Case 3). Adenomyoma or adenomatous
hyperplasia is the mural collection of cystically dilated
glands. Unlike RAS in adenomyosis there is no evidence of
injury, no other sinuses, no communication with surface
mucosa and muscular process.”’ However adenomyosis
with invaginations extending into the thick muscular
layer of gallbladder wallmimicks well-differentiated
adenocarcinoma ofthe gallbladder (Fig. 3). Pathologists
should be aware ofthe presence of glandular structures
embedded in gallbladder wall. This condition does not
simply suggest RAS or adenomyosis. Adenomyomas with
diffuse dysplastic changes with papillary configuration can
be Mural intraductal papillary neoplasm.?* The precise
evaluation of the appearance of the whole lesion may be
useful in distinguishing these diseases.

Figure 3. Tumor cells invading upto muscular and serosal layer,
may be confused with adenomyosis (H&E stain, X100)

One of our cases was diagnosed as squamous cell carcinoma
(SCC) in the gall bladder (Case D). Squamous cell carcinoma
of gall bladder is of rare occurrence involving 1-4% of all
cases. Large cholesterol gallstones, Clonorchis sinensis
infection are associated with SCC of the gallbladder.?
However on further work up of the patient cribriform
pattern of tumor cells and with areas of comedonecrosis
(initially reported as necrosis within the tumor nests) was
seen. These features were the features of adenocarcinoma
which in our case was mistaken for squamous cell
carcinoma. Further Immunohistochemistry and molecular
study of the sample was needed for confirmation which
gave the diagnosis of adenocarcinoma.

Similarly another case of 50 years old female showed
features of both adenocarcinoma and squamous cell
carcinoma. Hence the diagnosis of adenosquamous
carcinoma was made. Proper and detailed examination of
the specimen is necessary for diagnosis.

Figure 4. Necrosis can mask underlying GBC. (H&E stain, X100)

Another common problems faced by pathologist is that the
pathological findings might overlap and may contribute to
confusion, such as the presence of necrosis (Case E) (Fig. 4)
orthe presence of extracellular mucin. Anacute cholecystitis
with necrosis can be confused with a neoplastic process.
One of our cases of 58 years old female (Case F) presented
with features of acute cholecystitis which on further work
up was found adenocarcinoma.

Similarly, tumor necrosis with minimal residual tumor may
mimic acute gangrenous cholecystitis. Almost all cellular
detail is lost in necrosis and most immunohistochemistry
stains are inconclusive. The characteristics of the histologic
changes in acute cholecystitis such as edema, vascular
congestion, hemorrhage, fibrin deposition inthe adventitia
and adjacent muscle should be noted. Thorough histological
sampling of the portion of gallbladder with or without
necrosis to reveal diagnostic viable tumor is necessary.

Figure 5. Intracholecytic papillary tubular neoplasm (H & E;
100X)

Another pitfall seen in our case is a mass sent separately
from gall bladder with polypoidal features. The diagnosis
of the 29 years old male (Case G) (Fig. 5) presented
with features of Gall bladder polyp was Intracholecystic
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papillary neoplasm (ICPN). ICPN is defined as a grossly
visible, intraluminal growing mass-forming neoplasm and is
histologically lined by epithelia presenting papillary/villous
lesions as well as tubular structures with fine fibro vascular
stalks and minimal intervening stroma.?

ICPN with associated invasive carcinoma is identified
in approximately half of all resected ICPNs, particularly
in lesions with a predominantly biliary morphology or
extensive high-grade dysplasia.?® However since the mass is
sent separately in our case invasion could not be reported.

Two of our cases illustrate the challenging aspect of
gallbladder microanatomy. Surface dysplasia was identified
oninitial evaluation of case. Subsequently submitted deeper
sections or regrossed sections also cannot demonstrate
areas with dysplasia extended into deeply situated RAS.
These features must be differentiated from reactive atypia
and with invasion. Invasive tubules are relatively small,
irregular and arranged haphazardly.?°

Similarly Ducts of Luschka which are a developmental
abnormality found within the gallbladder fossa may
demonstrate reactive atypia that can be mistaken for
invasive adenocarcinoma.* Histologically, Ducts of Luschka
are composed of lobular aggregates of small ductules lined
by bland, cuboidal-to-columnar biliary-type epithelium.?*

Gallbladder tumor with features of adenocarcinoma can be
a nuisance if it has to be differentiated from the metastatic
adenocarcinoma. However metastatic spread to the
gallbladder is extremely rare. Metastasis to the gallbladder
was found in 2.2% to 5.8% in patients with metastatic
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