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Abstract

Background: Renal cell carcinoma (RCC) is a malignancy known for its high metastatic potential, commonly
spreading to the lungs, bones, brain, liver, and adrenal glands. Gallbladder metastasis from RCC is exceedingly
rare and poses significant diagnostic challenges due to its asymptomatic nature and nonspecific imaging findings.

Case Presentation: We report the case of a 58-year-old Persian man with a history of clear cell RCC treated
with left radical nephrectomy 34 months prior. The patient presented with right upper quadrant abdominal pain.
Imaging studies, including contrast-enhanced computed tomography and ultrasound, revealed two hypervascular
polypoid lesions within the gallbladder. An open cholecystectomy was performed due to the suspicion of
malignancy. Histopathological examination confirmed metastatic clear cell RCC invading the gallbladder wall.
Notably, immunohistochemical analysis showed tumor cells positive for cytokeratin 19, alpha-methylacyl-
CoA racemase, and vimentin, but negative for paired box gene 8, cytokeratin 7, cytokeratin 20, and cluster of
differentiation 117 (C-Kit). The absence of paired box gene 8 expression is atypical for RCC metastasis and
posed a diagnostic challenge. The patient had an uneventful postoperative recovery but unfortunately passed
away two months later due to a cerebrovascular accident unrelated to his oncological condition.

Conclusions: This case underscores the importance of considering gallbladder metastasis in the differential
diagnosis for patients with a history of RCC presenting with gallbladder lesions. The atypical immunohistochemical
profile observed expands the known spectrum of metastatic RCC presentations and highlights the necessity
for comprehensive diagnostic evaluation. Surgical intervention through cholecystectomy can lead to favorable
outcomes and should be considered in similar cases.
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ORIGINAL REPORT

Introduction

Renal cell carcinoma (RCC) constitutes
approximately 3% of all adult malignancies, with the
clear cell subtype accounting for about 70% of RCC
cases. RCC is characterized by a high propensity

for metastasis; around 30% of patients present with
metastatic disease at diagnosis, and another third
develop metastases during the follow-up period.
The most common sites of metastasis include the
lungs, bones, brain, liver, and adrenal glands. These
metastatic events can occur either synchronously—
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at the same time as the primary tumor—or
metachronously, arising months or even years after
initial treatment [1,2].

Gallbladder metastasis from RCC is exceptionally
rare and poses significant diagnostic challenges.
Due to its infrequency and nonspecific clinical
presentation, preoperative diagnosis is difficult, often
requiring histopathological and immunohistochemical
examinations for confirmation [3]. Although cases
have been reported in the literature, many aspects of
gallbladder metastasis from RCC remain inadequately
understood, including optimal diagnostic strategies,
treatment modalities, and prognostic factors.

In this report, we present a unique case of
metachronous gallbladder metastasis from clear
cell RCC, occurring 34 months after the patient
underwent radical nephrectomy. We aim to shed light
on this rare occurrence by providing a comprehensive
review of existing literature (Table 1), focusing on
clinical features, diagnostic approaches, management
strategies, and patient outcomes. Additionally, we
utilized Kaplan-Meier survival analysis and log-rank
tests to estimate patient survival times, hoping to
identify factors that may influence prognosis.

Patient Information

We report the case of a 58-year-old Persian man
with a significant medical history of ischemic heart
disease and previously treated clear cell renal cell
carcinoma (ccRCC). The patient had undergone a left
radical nephrectomy in December 2018 for ccRCC.
Approximately 34 months post-nephrectomy, in
July 2021, he began experiencing intermittent right
upper quadrant abdominal pain. This symptom
prompted evaluation at a private clinic, where initial
investigations were unremarkable except for the
persistent pain.

Advanced imaging studies were conducted,
including an abdominopelvic computed tomography
(CT) scan with and without contrast enhancement
(Figure 1) and a complementary abdominal
ultrasound. These imaging modalities revealed a
semi-distended gallbladder containing two sizable
polypoid lesions projecting from the gallbladder
wall. The larger lesion measured 38 x 14 mm and
was located in the fundal region, while the smaller
lesion measured 15 x 14 mm on the mid-portion of
the anterior wall. Notably, both lesions exhibited
marked hypervascularity on contrast-enhanced
imaging—a feature atypical for benign gallbladder
polyps and more suggestive of neoplastic processes.
Additionally, a 15 x 6 mm lymph node was identified
in the mesenteric area of the right upper quadrant,
raising concerns for possible lymphatic involvement.

Given the patient’s history of ccRCC and the
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rarity of gallbladder metastasis, the differential
diagnosis included primary gallbladder carcinoma,
hypervascular polyps, and metastatic disease. The
presentation of multiple hypervascular lesions in the
gallbladder is particularly uncommon and posed a
significant diagnostic challenge. Preoperative imaging
did not conclusively differentiate between primary
and secondary gallbladder tumors, highlighting the
difficulty in diagnosing gallbladder metastasis from
RCC preoperatively.

Laboratory investigations showed mildly elevated
liver enzymes, with aspartate aminotransferase (AST)
at 101 U/L and alanine aminotransferase (ALT) at 68
U/L. Other liver function tests, complete blood count,
renal function tests, and tumor markers, including
carcinoembryonic antigen (CEA) and cancer antigen
19-9 (CA 19-9), were within normal limits.

In October 2021, the patient was admitted
for elective surgical intervention. An open
cholecystectomy was planned due to the size and
vascularity of the lesions, and the potential for
malignancy. During surgery, extensive adhesions
were encountered, necessitating adhesiolysis. The
gallbladder appeared abnormal, consistent with the
imaging findings. A cholecystectomy was performed
without intraoperative complications. The patient
had an uneventful postoperative course and was
discharged home after 24 hours.

Gross examination of the formalin-fixed
cholecystectomy specimen revealed a gallbladder
measuring 7.5 x 3 cm with a smooth serosal surface.
The wall thickness was 0.3 c¢cm, and the mucosal
surface was irregular. Multiple fragments of necrotic
tissue totaling 3.5 x 3.5 X 1.5 cm were present.
A necrotic mass measuring 2.5 x 2.5 x 2 cm was
identified in the fundus, located 5.5 cm from the
cystic duct.

Histopathological analysis demonstrated a
neoplasm composed of clear cells with abundant
cytoplasm and distinct cell borders, arranged
in alveolar and nested patterns—a morphology
characteristic of ccRCC. The tumor invaded the
lamina propria and muscular layer but did not involve
the lymphovascular system or perineural pathways.
Surgical margins were free of tumor involvement,
including the cystic duct margin.

Immunohistochemical (IHC) studies were
pivotal for definitive diagnosis. The tumor cells
showed strong positivity for cytokeratin 19, alpha-
methylacyl-CoA racemase (AMACR), and vimentin.
Surprisingly, the tumor cells were negative for paired
box gene 8 (PAXS8), cytokeratin 7, cytokeratin 20, and
CD117 (C-Kit). The absence of PAXS8 expression is
particularly noteworthy, as PAXS8 is commonly used
as a sensitive and specific marker for renal epithelial
tumors, including RCC. This atypical IHC profile
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Fig. 2. Histopathological examination revealing clear cell morphology consistent with metastatic renal cell carcinoma.
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presented a diagnostic dilemma and emphasizes the
heterogeneity of metastatic ccRCC, underscoring the
need for a comprehensive panel of immunomarkers
in such cases.

The unique combination of IHC findings, along
with the patient’s history and morphological features,
confirmed the diagnosis of metastatic ccRCC to
the gallbladder. This case is remarkable due to the
metachronous presentation of multiple hypervascular
gallbladder lesions, the atypical negative PAXS
staining, and the diagnostic challenges posed by these
factors.

Two months after surgery, in December 2021, the
patient suffered a cerebrovascular accident (CVA) and
unfortunately passed away. At the time of his death,
there was no clinical or imaging evidence of recurrent
or residual metastatic disease, suggesting that the
gallbladder was the sole site of metastasis.

Discussion

Gallbladder metastasis from renal cell carcinoma
(RCC) is an extremely rare clinical phenomenon,
with only a limited number of cases documented
in the literature. Recognizing this rare metastatic

site is crucial due to its potential impact on patient
management and prognosis. Our comprehensive
review of 67 reported cases (summarized in Table 2)
provides valuable insights into the clinical
characteristics, treatment modalities, and outcomes
associated with this condition.

Demographics and Clinical Presentation

The analysis of reported cases reveals a male
predominance, with 66% of patients being male and
34% female. The age of patients ranged from 39 to
80 years, with a mean age of 59.6 + 11.4 years. This
suggests that gallbladder metastasis from RCC tends
to occur in middle-aged to older adults, which is
consistent with the typical age distribution of RCC.

In terms of metastatic patterns, single metastasis
to the gallbladder was more frequent, occurring
in 58.2% of cases, whereas multiple metastases
were reported in 40.3% of cases. Additionally,
metachronous metastasis—defined as metastasis
occurring more than six months after the primary
tumor—was observed in 59.7% of patients, while
synchronous metastasis accounted for 40.3%. The
interval between the initial RCC diagnosis and the

Table 2. Summary of review of literature of gallbladder metastasis from RCC

Sex, n = 63

Male 42 (66%)

Female 21 (34%)
Age (years), n =63

Median (range) 60 (39-80)

Mean 59.6+t11.4
Gallbladder metastasis timing, n = 62

Synchronous 25 (40.3%)

Metachronous 37 (59.7%)
Metachronous metastasis Interval (months), n =37

Median (range) 72 (4-324)

Mean 97.0 £82.1
Presentation, n = 63

Incidental 43 (68.2%)

Abdominal pain 15 (23.8%)

Biliary colic 2 (3.1%)

Severe anemia 1 (1.5%)

Chronic cholecystitis 1 (1.5%)

Ascites 1 (1.5%)
Imaging method, n = 62

CT scan 34 (54.8%)

Ultrasound 23 (37.0%)

MRI 2 (3.2%)

PET/CT 3 (4.8%)
Tumor size (cm), n =55

Median (range) 2.0 (0.2-9.0)

Mean 22+1.5
Macroscopic findings, n =52

Polypoid lesion 44 (84.6%)

Other 8 (15.4%)
Treatment, n = 63

With adjuvant therapy 5(7.9%)

Without adjuvant therapy

58 (92.1%)
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detection of gallbladder metastasis varied widely,
ranging from synchronous presentation to as long as
27 years (324 months), with a mean interval of 97.0
+ 82.1 months. This significant variation underscores
the necessity for prolonged surveillance in RCC
patients, as late metastatic presentations are possible
even decades after nephrectomy.

Most patients were asymptomatic at the time
of diagnosis, with incidental findings accounting
for 68.2% of cases. Symptomatic presentations
included abdominal pain (23.8%), biliary colic
(3.1%), severe anemia (1.5%), ascites (1.5%), and
chronic cholecystitis (1.5%) [5-49]. The high rate
of incidental detection highlights the diagnostic
challenge, emphasizing the importance of considering
gallbladder metastasis in patients with a history of
RCC who present with gallbladder lesions.

Pathological Findings

Macroscopic examination most commonly
revealed polypoid lesions within the gallbladder
(84.6%), followed by pedunculated masses (5.7%),
nodular structures (3.8%), cholelithiasis (1.9%),
sessile nodular masses (1.9%), and submucosal
nodules (1.9%). The size of gallbladder metastases
ranged from 0.2 cm to 9 cm, with a mean size of 2.2
+ 1.5 cm. These lesions can mimic benign gallbladder
polyps or primary gallbladder carcinoma on imaging
studies, making preoperative diagnosis challenging.

Immunohistochemical (IHC) analysis was
reported in 24 cases and showed variable expression
of markers. Positive staining was observed for
periodic acid-Schiff (PAS), vimentin, cluster of
differentiation 10 (CD10), differentiation antigen in
human myelomonocytic cells (Leu-M1), epithelial
membrane antigen (EMA), carbonic anhydrase
IX (CA-IX), pancytokeratin, CAM 5.2, AEl/3,
MNF116, PAXS8, and alpha-methylacyl-CoA
racemase (AMACR). The variability in [HC profiles
underscores the heterogeneity of RCC metastases
and highlights the necessity for comprehensive
immunohistochemical panels to achieve an accurate
diagnosis.

Our case is particularly noteworthy due to the
atypical IHC findings. The tumor cells were negative
for PAX8, a marker commonly positive in RCC and
used to confirm renal origin. This negative result
posed a diagnostic challenge, as PAXS8 negativity
is unusual in metastatic RCC. However, the tumor
was positive for cytokeratin 19, AMACR, and
vimentin. Along with the patient’s clinical history and
histopathological features, these findings supported
the diagnosis of metastatic clear cell RCC. This
atypical IHC profile expands the known spectrum
of metastatic RCC presentations and emphasizes the

Sargazi Moghaddam N., et al.

need for a broad immunohistochemical approach
when evaluating gallbladder lesions in patients with
a history of RCC.

Treatment and Outcomes

Surgical intervention remains the primary
treatment modality for gallbladder metastasis from
RCC. In our review, cholecystectomy was the most
common procedure performed, either alone or
with regional lymphadenectomy (38.8% of cases).
Laparoscopic cholecystectomy was conducted in
32.8% of cases, while other treatments included
cholecystectomy with adjuvant therapy (7.5%),
endocholecystectomy (1.5%), and robot-assisted
laparoscopic cholecystectomy (1.5%). The choice
between open and laparoscopic approaches often
depended on tumor size, location, and the presence of
adhesions or other complicating factors.

The follow-up period among reported cases ranged
from 1 to 132 months, with a mean duration of 27 +
29.3 months. Outcomes were reported for 46 patients
(68.7%). Of these, 7 patients (10.5%) died from
metastasis or other causes, while 39 patients (58.2%)
remained recurrence-free, disease-free, had stable
disease, were asymptomatic, or were in remission
at the time of their last follow-up. The favorable
outcomes observed in the majority of patients suggest
that surgical resection of gallbladder metastasis can
lead to prolonged survival and potential cure.

Our patient underwent open cholecystectomy
due to the size and vascularity of the lesions and
the presence of extensive adhesions from previous
surgery. Despite the diagnostic challenges and the
rarity of this metastatic presentation, the surgical
intervention was successful, and the patient did not
show evidence of recurrent disease in the immediate
postoperative period. Unfortunately, he passed away
two months later due to a cerebrovascular accident
unrelated to his cancer, preventing long-term follow-

up.
Prognostic Factors

According to the study by Shyr et al. [4], survival
rates for patients with gallbladder metastasis from
RCC were 91.5%, 76.2%, and 59.3% at 1, 3, and
5 years, respectively, with a median survival time
of 26.5 months. Interestingly, survival was not
significantly influenced by factors such as the number
of metastases, the interval from RCC diagnosis, the
presence of symptoms, tumor size, or the type of
cholecystectomy performed. However, our analysis
revealed that asymptomatic patients had significantly
better survival rates, with a p-value of 0.004 in the
log-rank test, suggesting that incidental detection may
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confer a survival advantage due to earlier intervention
(summarized in Table 3 and Figure 3).

Clinical Implications

immunohistochemical panels when evaluating
gallbladder lesions, especially in patients with
a history of RCC. Relying on a limited set of
markers may lead to misdiagnosis.

o ) o 3. Treatment Strategy: Surgical resection via
Ogr ctgse highlights several important clinical cholecystectomy offers a significant opportunity
considerations: . .
. . . for prolonged survival and potential cure.
1. Long-Term Surveillance: Given the potential .. .
. The decision between open and laparoscopic
for late metachronous metastasis—even decades h hould be individualized based
L r individualiz n
after initial RCC treatment—Ilong-term follow- app oaches shouid be d vi ui‘ cd based o
up is essential. Clinicians should maintain a tumor ¢ .aracterlsncs and surgical expertise.
high index of suspicion for metastatic disease in 4. Prognosis: The generally favorable outcomes
RCC survivors presenting with new abdominal observed suggest that gallbladder metastasis from
symptoms or imaging findings. RCC, when managed appropriately, does not carry
2. Diagnostic Approach: The variability in THC the same poor prognosis typically associated with
profiles necessitates the use of comprehensive metastatic RCC to other sites.
a) Kaplan-Meier Survival Curve: Population level b) Kaplan-Meier Survival Curve: Mode of metastasis ¢) Kaplan-Meier Survival Curve: Symptoms
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Fig. 3. Kaplan-Meier survival curves comparing survival rates based on clinical presentation (asymptomatic vs. symptomatic)

Table 3. Survival results of RCC metastatic to the gallbladder based on the literature review

Mean =+ SD, year 1-year survival 3-year survival 5-year survival p-value

Overall, n =40 2.33 +£2.50 62.5% 30.0% 17.5%

Mode of metastasis 0.905
Single, n =22 2.84 £2.03 50.0% 31.8% 18.1%
Multiple, n =17 3.15+1.88 82.3% 29.4% 17.6%

Presentation 0.004
Asymptomatic, n=31 1.67 £ 1.65 64.5% 29.0% 19.3%
Symptomatic, n =9 2.52 £2.69 55.5% 33.3% 11.1%

Timing of metastasis 0.399
Synchronous, n = 19 2.36+£2.62 68.4% 26.3% 10.5%
Metachronous, n =21 2.30+243 57.1% 33.3% 23.8%

Tumor size 0.562
<2cm,n =22 2.23+£2.94 91.6% 50.0% 33.3%
>2cm,n=12 2.50 £2.10 40.9% 18.1% 9.0%

Surgery technique 0.824
Open, n=27 291 +£2.81 70.3% 40.7% 25.9%
Laparoscopic, n =13 1.12+£0.95 46.1% 7.6% 0.0%
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Conclusion

Gallbladder metastasis from RCC, although rare
and often asymptomatic, should be considered in
the differential diagnosis for patients with a history
of RCC who present with gallbladder lesions. Our
case adds to the growing body of evidence that
surgical intervention through cholecystectomy can
lead to favorable outcomes and potentially long-term
survival. The atypical immunohistochemical profile
observed emphasizes the need for comprehensive
diagnostic evaluation. Increased awareness and
reporting of such cases will enhance understanding,
aid in early detection, and improve management
strategies for this rare metastatic occurrence.
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