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Collision tumour, Collision tumours, characterized by the synchronous growth of two
Gallbladder distinct tumour types, are exceedingly rare. This report presents a case of a
adenocarcinoma, collision tumour involving adenocarcinoma of the gallbladder and
Leiomyosarcoma, leiomyosarcoma. A 75-year-old male presented with a 4-day history of

Subtotal vomiting, persistent hiccups, fever, and right upper abdominal pain.
cholecystectomy, Physical examination revealed abdominal distension, tenderness, and
Synchronous positive Murphy’s sign, with localized tenderness in the right
tumours hypochondrium. Ultrasound performed prior to admission identified

multiple echogenic gallbladder calculi. Contrast-enhanced CT of the
abdomen showed moderate ascites, multiple large radiopaque calculi, and
bilateral mild perinephric fat stranding. During laparotomy, dense
adhesions, necrotic tissue surrounding the gallbladder, and nodules on the
omentum were observed. A subtotal cholecystectomy was performed.
Histopathological =~ examination  revealed a  well-differentiated
adenocarcinoma of the gallbladder infiltrating all layers, along with
leiomyosarcoma involving the omental nodules. This case underscores the
rare coexistence of two distinct malignancies within a single clinical
presentation, highlighting the importance of thorough histopathological
evaluation in similar scenarios.

Introduction:

Collision tumours are an uncommon phenomenon characterized by the synchronous occurrence
of two histologically distinct tumour types within the same anatomical region(1). While these
tumours can arise in various organ systems, they are particularly rare in the gallbladder, where
malignancies are predominantly represented by adenocarcinomas. Gallbladder adenocarcinoma
is the most common biliary tract malignancy, acc(2)ounting for approximately 85-90% of cases.
On the other hand, leiomyosarcomas are rare mesenchymal tumours, comprising only 5-10% of
all soft tissue sarcomas. The simultaneous presentation of these two malignancies in the form of
a collision tumour has not been documented before, making this case unique and clinically
significant.
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The gallbladder, an organ primarily associated with bile storage, is not typically a site for dual
tumour pathology. Adenocarcinomas of the gallbladder often develop in the context of chronic
inflammation, gallstones, or other risk factors(3). Leiomyosarcoma, however, is a soft tissue
sarcoma originating from smooth muscle cells and is more commonly seen in the uterus,
gastrointestinal tract, or retroperitoneum. The occurrence of these two distinct tumour types in
close proximity suggests complex and as yet poorly understood pathogenic mechanisms(4). This
case report highlights the first documented instance of a collision tumour involving gallbladder
adenocarcinoma and leiomyosarcoma, underscoring the importance of histopathological
evaluation in accurately diagnosing and managing such rare and intricate clinical entities.

Case History

A 75-year-old male presented with a 4-day history of vomiting, persistent hiccups, right upper
abdominal pain, and fever. There was no history of loose stools. The patient reported difficulty in
breathing over the past 10 days. He was a known case of diabetes for the last 10 years and
hypertension for 5 years. On examination, the patient was conscious, oriented, and afebrile. His
respiratory rate was 24/min, and blood pressure was 160/60 mmHg. Cardiovascular and
respiratory system examinations revealed no abnormalities. The abdomen was distended and
tender, with localized tenderness in the right hypochondrium. Murphy’s sign was positive.
Capillary blood glucose was 173 mg/dl, and arterial pO2 was 94% on room air.

An ultrasound conducted 4 days before admission revealed multiple echogenic gallbladder
calculi ranging from 5 to 13 mm in size. The gallbladder wall was thickened and edematous,
with pericholecystic fluid and free peritoneal fluid. Prostatomegaly was also noted. A diagnosis
of acute calculous cholecystitis was made. On admission, CT of the abdomen showed moderate
ascites and multiple large radio-opaque calculi clustered within the gallbladder lumen. Bilateral
mild perinephric fat stranding was observed. The liver appeared normal. CT chest imaging
revealed cystic bronchiectatic changes with associated fibrosis in the right upper and lower lobes.
Echocardiography showed no regional wall motion abnormality, left ventricular ejection fraction
of 63%, Grade | diastolic dysfunction, concentric left ventricular hypertrophy, and mild mitral
regurgitation. A sclerosed aortic valve was noted.

Following anesthetic evaluation, the patient was taken up for laparoscopic cholecystectomy.
During surgery, 500 ml of straw-colored fluid was aspirated and sent for analysis. Due to dense
adhesions and extensive inflammation, laparoscopy was converted to an exploratory laparotomy.
The abdomen appeared plastered with dense adhesions to the gallbladder, necrotic tissue
adherent to the gallbladder, suspected empyema, and nodules over the omentum. A subtotal
cholecystectomy was performed as dense adhesions surrounded the cystic duct. Post-operatively,
the patient was shifted to the ICU and developed acute renal failure with serum creatinine of 2.4
mg/dl. After consultation with a nephrologist and adequate hydration, the creatinine levels
dropped to 1.4 mg/dl. The patient was started on a liquid diet and shifted to the ward. However,
on the fourth postoperative day, the patient experienced a seizure and was returned to the ICU.
CT of the brain showed no significant abnormalities, and serum electrolytes were within normal
limits. Following stabilization, the patient’s relatives requested discharge. At discharge, the
patient was conscious, oriented, and afebrile, with a pulse of 104/min, BP of 160/90 mmHg,
SpO2 of 99% on 2 liters of oxygen/min, and a distended abdomen. Unfortunately, the patient
succumbed to the illness on the 10th postoperative day.

Pathological analysis:

Cytopathology of ascitic fluid smears revealed predominantly lymphocytes, with no atypical
cells identified. The histopathology laboratory received nine tissue samples of grey-brown color,
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ranging in size from 5.2 x 3 x 1.5 cm to 1.1 x 0.5 x 0.3 cm. The largest specimen, suspected to
be the fundus of the gallbladder, showed papillary excrescences. The gallbladder wall measured
0.6 cm in thickness, and multiple faceted pigmented gallstones were observed. Microscopic
examination of the gallbladder wall revealed atypical glands lined by cells with vesicular nuclei,
moderate cytoplasm, and marked pleomorphism. There was loss of polarity and areas of
intestinal metaplasia. The tumour infiltrated all layers of the gallbladder, extending into the
surrounding fat(figure 1). Tumour involvement of Rokitansky-Aschoff sinuses was noted.
Mitotic activity was increased (2-3/hpf), and biliary calculi were present. Attached hepatic tissue
appeared unremarkable. Other tissue samples revealed retroperitoneal fat infiltrated by spindle
cells arranged in sheets and a storiform pattern(figure 2). These cells exhibited round-to-oval
vesicular nuclei with blunt ends, prominent nucleoli, and moderate cytoplasm. Marked
pleomorphism, raisinoid nuclei, bizarre cells, and multinucleated giant cells were observed,
along with infiltrating lymphocytes(figure 3).
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adenocarcinoma of the gall bladder.

Fig2- Haematoxylin and eosin stained slide (1OX) showing adjacent omentum with a high grade
leiomyosarcoma
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Fig 3-Haematoxylin and eosin stain(10X10 X) of Leiomyosarcoma

Fig 4-lImmunohistochemistry for Epithelial membrane antigen(10X) showing positivity in the
Adenocarcinoma component.
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Fig 5-Immunohistochemistry for Desmin(10X) showing positivity in the leiomyosarcoma component

Fig 6-Immunohistochemistry for Smooth muscle cell actin(10X) showing positivity in the
leiomyosarcoma component.

Histopathological examination concluded a diagnosis of poorly differentiated adenocarcinoma of
the gallbladder infiltrating all layers, with pathological staging as pT4. Retroperitoneal fat
showed an aggressive neoplasm composed of spindle cells. Both tumour types were separated by
fibro-muscular tissue, suggesting distinct origins. A panel of immunohistochemical stains (figure
4,5,6) was conducted, including EMA, CK7, Vimentin, S100, SMA, and CD117. The
gallbladder neoplasm was positive for EMA and CK7 but negative for SMA, S100, Vimentin,
and CD117, confirming its epithelial origin. In contrast, the omental deposits were negative for
EMA and CK7 but showed strong cytoplasmic staining for SMA, indicative of smooth muscle
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origin. S100, Vimentin, and CD117 were negative in the omental neoplasm. These findings
confirmed the diagnosis of leiomyosarcoma in the omental deposits. The final diagnosis was a
rare collision tumour composed of gallbladder adenocarcinoma and leiomyosarcoma. This case
underscores the importance of detailed histopathological and immunohistochemical evaluation to
distinguish between coexisting neoplasms and determine appropriate management strategies.
Discussion

The histological findings in this case demonstrated two distinct malignant neoplasms, one
located in the gallbladder and the other in the omentum. Determining whether these neoplasms
represented a single entity or a collision tumour involving two different tumours required careful
investigation, especially given their separation by fibro-muscular tissue. The morphological
differences between the two tumours were striking: the gallbladder neoplasm was an
adenocarcinoma, while the omental tumour exhibited features of an aggressive spindle-cell
neoplasm. To ascertain their independent origins and exclude the possibility of a dedifferentiated
gallbladder adenocarcinoma infiltrating the omentum, a panel of immunohistochemical
stains(3,5,6) was performed. The results confirmed the gallbladder neoplasm as adenocarcinoma
with positivity for epithelial markers EMA and CK7, while the omental tumour was negative for
these markers. Conversely, the omental tumour showed strong cytoplasmic staining for SMA,
confirming its smooth muscle origin and identifying it as leiomyosarcoma(7,8). Other markers,
including S100, Vimentin, and CD117, were negative. This immunohistochemical profile
established that the two neoplasms were distinct entities, supporting the diagnosis of a collision
tumour.

Leiomyosarcoma originating from retroperitoneal fat is a rare finding, and in this case, no other
primary site for the tumour could be identified radiologically or during surgery. The separation
of the two tumours by fibro-muscular tissue further supported their independent origins. The
presence of two distinct neoplasms in close proximity underscores the rarity of collision tumours,
and to the best of our knowledge, this is the first documented case of a collision tumour
involving gallbladder adenocarcinoma and leiomyosarcoma. This case highlights the importance
of histopathological and immunohistochemical evaluations in accurately diagnosing such
complex cases, as they provide essential insights into tumour differentiation, origins, and
potential behaviour. The use of immunohistochemistry not only helped delineate the tumours'
unique characteristics but also provided a clear framework for understanding their pathogenesis.
Collision tumours are uncommon and pose significant diagnostic and therapeutic challenges. A
review of the literature reveals several examples of collision tumours, each involving distinct
tumour types and sites. For instance, a case of pancreatic adenocarcinoma colliding with
retroperitoneal liposarcoma was documented, where the pancreatic tail tumour was an
adenocarcinoma, and the retroperitoneal mass demonstrated atypical lipomatous cells and
lipoblasts confirmed as liposarcoma through MDM2 amplification(9). Another unique example
involved hepatoid carcinoma and colonic adenocarcinoma, where the hepatoid carcinoma likely
originated from ovarian remnants left behind after a prior hysterectomy(10,11). In both cases, the
tumours were morphologically distinct and separated by fibrous tissue, emphasizing the
importance of histological differentiation. Similarly, a collision tumour involving colonic
adenocarcinoma arising in a sigmoid diverticulum and a recurrent ovarian granulosa cell tumour
has been reported(12). The patient, unfortunately, succumbed to lung metastases from the
ovarian tumour within six months of diagnosis, illustrating the aggressive nature of such
tumours.
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Other reports include mixed adenoneuroendocrine carcinoma (MANEC) of the pancreas,
consisting of adenocarcinoma and neuroendocrine carcinoma components, coexisting with
gastrointestinal stromal tumours (GISTs) in the duodenum(13,14). Immunohistochemistry
revealed distinct profiles for the GISTs, confirming their unique origin and behaviour(15).
Collision tumours involving mantle cell lymphoma with pancreatic adenocarcinoma and
pancreatic ductal adenocarcinoma (PDAC) with neuroendocrine tumours (NET) have also been
described(16,17). In one notable case, an axillary lymph node showed metastasis from two
distinct tumours: malignant melanoma and leiomyosarcoma(18). Such cases emphasize the
importance of distinguishing between primary tumours and metastases in clinical practice.
Additional examples include a collision tumour of bile duct and pancreatic adenocarcinomas(19—
21) and a rare case of intracranial collision tumours involving meningioma and glioblastoma at
adjacent sites in the cerebral hemisphere(22). These reports underline the rarity and complexity
of collision tumours, necessitating a multidisciplinary approach to diagnosis and management.
The growing body of literature on collision tumours highlights their diverse presentations and
clinical implications. Cases such as collision tumours of gastric GIST and pancreatic
adenocarcinoma, solitary concomitant endocrine tumours, and ductal adenocarcinoma of the
pancreas further emphasize the complexity of diagnosing and managing such cases(23,24). The
role of immunohistochemistry in delineating tumour types is crucial, as seen in our case, where
markers like EMA, CK7, and SMA provided definitive insights into the nature of the neoplasms.
This case not only contributes to the understanding of collision tumours but also emphasizes the
importance of thorough histopathological evaluation, immunohistochemical studies, and detailed
clinical correlation in reaching an accurate diagnosis(25). By documenting this rare case, we aim
to provide a reference for future cases and expand the existing knowledge base on collision
tumours, ultimately improving diagnostic accuracy and patient outcomes.

Conclusion:

This case highlights a rare occurrence of a collision tumour comprising gallbladder
adenocarcinoma and omental leiomyosarcoma, emphasizing the importance of thorough
histopathological and immunohistochemical evaluations in distinguishing between distinct
neoplasms. The morphological and immunohistochemical differences observed in this case ruled
out dedifferentiation and confirmed the independent origins of the two tumours. This is the first
reported instance of such a collision tumour, contributing valuable insights to the understanding
of its diagnosis and pathogenesis. Early recognition and accurate identification of collision
tumours are critical for guiding appropriate therapeutic strategies and improving patient
outcomes.
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