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Abstract

Objective—We evaluate presentation and outcome of patients with metastatic RCC to the
gallbladder from our institution and published literature.

Methods—~Patients with a history of gallbladder metastasis from RCC were selected from our
institution’s prospective database. A systematic PubMed search was performed to identify articles
describing patients with metastatic RCC to the gallbladder. The final cohort included 33 patients:
4 from our institution and 29 from 28 previously published cases. Survival analysis was conducted
using LogRank Kaplan-Meier analysis.

Results—Median patient age was 63 years and the majority of patients were male. Most patients
were asymptomatic and diagnosed with gallbladder metastasis on imaging performed for
surveillance or staging. The median time to gallbladder metastasis following nephrectomy was 4
years. Metastasis to the gallbladder occurred both synchronously (33%) and metachronously
(67%). Of the patients with available histology, all had clear cell RCC (n=28). Of all patients, 13
(39%) only had metastasis to the gallbladder, while 20 (61%) had additional sites of metastasis.
The most common sites of additional metastasis were contralateral kidney (30%), pancreas (21%),
lung (18%), adrenal (18%), and lymph nodes (9%). All patients underwent cholecystectomy. At a
median follow up time of 1.5 years after cholecystectomy, 54% of patients had no evidence of
disease, 14% were alive with metastasis, 23% had died from metastatic RCC, and 9% died from
causes unrelated to their cancer.

Conclusion—Gallbladder metastasis from RCC is a rare event that may occur synchronously or
metachronously with most patients being asymptomatic. Clear cell carcinoma appears to be the
primary pathology associated with gallbladder metastasis. High rates of bilateral RCC and
pancreatic metastasis suggest novel associations in patients with RCC and gallbladder metastasis.
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Introduction

As many as one third of patients with newly diagnosed renal cell carcinoma (RCC) will have
metastatic disease at presentation. Additionally, nearly 25-50% will develop metastatic
disease metachronously after surgical treatment of the primary renal mass [1-3]. While the
most common sites of metastasis are lung, bone, liver, adrenal, and brain, some unusual sites
of metastasis have been reported [4,5]. Among uncommon sites for metastasis, gallbladder
involvement with RCC has been reported at a rate of less than 1% [6,7].

In the past year, we have treated two unrelated patients in our clinic with unique histories of
RCC metastasis. Both patients underwent previous resection of the gallbladder for RCC
metastasis and later developed RCC metastasis to the pancreas. Almost all prior reports of
RCC metastasis to the gallbladder are limited to single cases, and prior reviews have not
completely addressed pathology, metastatic patterns, and outcomes in these patients. In this
paper we report on cases seen at our institution and review published literature to better
understand the pattern of RCC metastasis to the gallbladder. We evaluate the influence of
specific RCC histology on the development of metastatic disease of the gallbladder,
associations of the gallbladder with other sites of metastasis, and outcomes of these patients.

Materials and Methods

Results

A systematic PubMed search was performed to identify all articles in any language
describing patients with metastatic RCC to the gallbladder (Table 1). When available, data
was extracted to focus on 6 parameters: demographics, histology of primary renal tumor,
timing and clinical presentation of metastasis to the gallbladder, concomitant metastasis, and
outcomes of these patients. We excluded two articles: one which we could not translate and
another that did not discuss history of primary renal tumor, timing and clinical presentation
of metastasis to the gallbladder, and concomitant metastasis.

Patients with a history of gallbladder metastasis from RCC were selected from a prospective
Urologic Oncology Branch database at the National Cancer Institute (NCI). Data for each
patient was collected retrospectively via review of medical history, operative reports, and
pathology (Table 2). Survival analysis was conducted using LogRank Kaplan-Meier analysis
and SigmaPlot software (Systat Software Inc, Version 11).

The final cohort included a total of 33 patients, 4 from our institution and 29 from 28
previously published cases (Table 1). The clinical characteristics of patients evaluated at the
NCI are indicated in Table 2, while the characteristics of the entire cohort of the present
study are shown in Table 3. Median patient age was 63 years. Of the patients with available
histology, all had clear cell RCC (n=28). The majority of the patients were male (n=27,
85%) and had Stage 4 disease (n=14, 56%) at time of nephrectomy. Twelve of 14 Stage 4
patients presented with synchronous gallbladder metastases. Eighteen patients (55%)
underwent nephrectomy for a right renal mass, while 15 patients (45%) underwent
nephrectomy for a left renal mass (Table 3).
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The median time for metachronous gallbladder metastasis following nephrectomy was 4
years (range 0.2-27). Most patients (n=16, 55%) were diagnosed with gallbladder metastasis
incidentally on imaging performed for surveillance or staging. Ultrasound (n=23, 74%) and
computer tomography (n=24, 77%) were the most commonly used modalities to identify
gallbladder masses. Patients who presented symptomatically (n=13, 45%) often reported
nonspecific abdominal pain or symptoms of acute cholecystitis or cholangitis. On pathology,
all gallbladder tumors were consistent with RCC metastasis, and the median tumor size was
3.0 cm (range 1.1-7.5). All tumors were intraluminal and pedunculated or polypoid in
shape. Radiologic imaging and pathology showed that most gallbladders did not contain
stones (Table 4).

RCC metastasis to the gallbladder occurred both synchronously (n=11, 33%) and
metachronously (n=22, 67%). Of all patients, 13 (39%) only had metastasis to the
gallbladder, while 20 (61%) had additional sites of metastasis. The most common sites of
additional metastasis were contralateral kidney (n=10, 30%), pancreas (n=7, 21%), lung
(n=6, 18%), adrenal (n=6, 18%), and lymph nodes (n=3, 9%) (Table 5). All patients,
including those with evidence of metastasis elsewhere, underwent cholecystectomy. Only a
few patients received adjuvant therapy (n=8, 24%).

At a median follow up time of 1.5 years (range 0.2-11) after cholecystectomy, 54% of
patients had no evidence of disease, 14% were alive with metastasis, 23% had died from
metastasis, and 9% died from causes unrelated to their cancer (Table 6).

Kaplan-Meier analysis was conducted to compare survival between patients with metastasis
to only the gallbladder and patients with multiple sites of metastasis (Figure 1). Competing
risks were not considered in analysis. Eight of 13 patients with metastasis to only the
gallbladder had recorded follow up. At a median time of 1.1 years (range 0.1-6) after
cholecystectomy, all living patients had no evidence of disease. One patient died of a cause
other than cancer. Fourteen of the 20 patients with multiple sites of metastasis had survival
data available for analysis. At a median follow up of 2 years (range 0.2-11) after
cholecystectomy, 8 (57%) were alive, 5 (36%) died from cancer, and 1 (7%) died of a cause
other than cancer.

Discussion

In our attempt to review the literature of gallbladder metastasis from RCC, we appreciated
the relative paucity of data on this subject. Nevertheless, we searched the literature as well
as our own institution’s database to congregate the largest reported patient group with
gallbladder metastasis from RCC to date. Despite the small number of patients in this
review, we were able to learn several intriguing facts about patients with gallbladder
metastasis from RCC.

First, the most common histology for the development of gallbladder metastasis was clear
cell RCC. It is not definitive whether this finding is a true reflection of the inherent biology
of clear cell RCC to metastasize to the gallbladder. Our findings may be explained by the
predominant frequency of clear cell RCC in the general population. The small size of our
cohort may not have allowed for other histologies to contribute to the total number of
metastatic events to the gallbladder. Nevertheless, this study spanned a period of over 45
years, and not one report documented the presence of non-clear cell metastasis to the
gallbladder.

Second, most patients with gallbladder metastasis were diagnosed incidentally on follow up
imaging for RCC. Of note, the majority of patients were asymptomatic. Some have
suggested that although isolated presentations of primary RCC and primary gallbladder can
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occur in the same patient, the preoperative diagnosis of gallbladder metastasis should be
considered in patients with a history of RCC [8,9]. As of today, specific postoperative
screening for gallbladder metastasis in asymptomatic patients with a history of RCC would
be inadvisable, since the number needed to screen to identify a single gallbladder metastasis
would be in the thousands; however, when cross-sectional imaging is performed pre- or
post-operatively, a “closer look” at the gallbladder is reasonable.

Third, metastasis to the gallbladder appeared to be a truly systemic disease, rather than due
to direct involvement of the renal tumor. This is supported by the following observations. A)
In those patients that developed gallbladder metastasis metachronously from RCC, the
median time for gallbladder involvement following nephrectomy was 4 years. B) The
metastatic lesion is present on the luminal surface of the gallbladder, rather than the serosal
surface (Figure 2). C) There was no predilection of laterality of the original renal tumor for
development of metastasis in the gallbladder (55% right vs. 45% left). D) Only 39% of
patients metastasized to only the gallbladder, while 61% metastasized to additional sites.
Other investigators have also attributed metastasis to the gallbladder from RCC to
hematogenous spread [10,11].

Fourth, the presence of concomitant metastasis is quite different in patients with gallbladder
involvement. The most common site of metastasis seems to be the contralateral kidney
(30%). Compared to the documented rate of contralateral renal metastasis of 5%, the 30%
contralateral kidney involvement observed in our cohort is intriguing [12]. It is unclear
whether these were indeed metastasis or primary tumors in patients with multifocal, bilateral
RCC that developed gallbladder metastasis. If the latter were true, it may raise a question of
predilection of multifocal RCC for gallbladder metastasis. Interestingly, three of our four
patients had bilateral RCC, although the population seen at our institution may explain this
observation.

Fifth, while pancreatic metastasis has been reported to occur in less than 1% of RCC cases,
it was the second most common site of distant disease in our cohort [13]. Seven patients
(21%) had pancreatic involvement, surpassing even the frequency of lung metastasis (18%).
Lung is usually the site of highest rate metastasis from RCC, occurring in up to 60% of
patients [14]. Conversely, in a review of pancreatic metastasis from RCC, only 1 of 72
patients had metastasis to the gallbladder [15]. No strong associations between gallbladder
and pancreatic metastasis from other cancers have been previously described. In our search
of the literature, only two isolated cases of gallbladder and pancreatic metastases were
found: one from metastatic lobar carcinoma of the breast and another from malignant
melanoma [16,17].

Of the seven patients in our cohort with pancreatic metastasis, 4 metastasized synchronously
with gallbladder metastasis, while 3 metastasized following cholecystectomy. This high
incidence of gallbladder metastasis occurring synchronously or metachronously with
pancreatic metastasis may suggest that the gallbladder may be a leading site for the
pancreatic involvement through hematogenous or biliary spread. Biliary spread was
previously disregarded since there is no presence of tumor invasion in the liver or
extrahepatic ducts [10,11]. An anomalous junction of the pancreaticobiliary duct (AJPBD)
may increase the risk of primary gallbladder carcinoma by allowing pancreatic secretions to
reflux into the biliary tree [18]. Perhaps a similar reflux event may allow biliary secretions
from the gallbladder to reflux into the pancreas. The absence of knowledge about the exact
location of the pancreatic metastasis precludes us from making any definitive statements.
Nevertheless, the association of pancreatic metastasis in patients with gallbladder metastasis
is first reported here. These findings also suggest that there should be closer surveillance of
the pancreas with follow up imaging in patients with gallbladder metastasis.
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Sixth, outcomes for patients with solitary gallbladder metastasis that underwent
cholecystectomy appear to be similar to patients with RCC and a solitary metastatic site
treated with metastasectomy. The 5-year survival rate following resection of solitary
metastasis from RCC is 35-50% [19]. Although follow up from cases in our study was not
long enough to state equivalence of survival with the solitary lung and bone metastasis
reported previously, cholecystectomy may increase survival for patients presenting with
only gallbladder metastasis and may serve as curative resection. Among 8 of 13 patients
with available follow up (median 1.1 years) following cholecystectomy and only gallbladder
metastasis, all had no evidence of disease. Among 14 of the 20 patients with available
follow up (median 2 years) following cholecystectomy and multiple sites of metastases, 8
(57%) were alive, 5 (36%) died from cancer, and 1 (7%) died from unrelated cause. The
rates of survival in patients with gallbladder and other site of metastases in our cohort were
greater than the 2-year survival of 63% for single metastasis and 23% for multiple
metastases reported by Han et al. [20]. This may be explained by the assignment of
multifocal, bilateral RCC as metastatic disease or differences in other sites of metastasis.

The identification of primary versus secondary gallbladder cancer can be challenging.
Primary gallbladder cancer predominantly affects women greater than 65 years of age.
Histology is most often adenocarcinoma and is highly correlated with gallstone disease.
Presentation is frequently nonspecific, but can often be identified on imaging as a space
occupying mass with increased vasculature (Figure 2) [21]. Secondary gallbladder cancer is
rare, with the most frequent primary sources being malignant melanoma, colon, breast,
pancreas, and kidney [10]. Our cohort of patients with secondary metastasis to the
gallbladder from RCC had a median age of 63 years and included 82% males. This high
proportion of males is in contrast to primary gallbladder cancer, but is not surprising for
RCC since men are more commonly affected than women.

Whether the gallbladder tumor is primary or secondary, cholecystectomy may provide the
best survival outcome in either case. The 5-year prognosis for all stages of primary
gallbladder cancer is about 5% [21]. Gallbladder lesions with diameters greater than 1.0 cm
are usually managed with cholecystectomy because they are at greater risk for malignancy
than smaller lesions [22]. The median gallbladder tumor size from our cohort was 3.0 cm
(range 1.1-7.5). When following recommendations for gallbladder cancer, all gallbladder
tumors from our cohort would be managed with cholecystectomy. With further support from
possible increased survival from cholecystectomy for both gallbladder metastasis alone and
additional sites of metastasis, aggressive surgical management of gallbladder metastasis is
reasonable.

We acknowledge numerous shortcomings of this review: small patient number, incomplete
and retrospective data, and absence of centralized pathologic or radiologic review. The
cohort of patients in this review may not reflect a much greater number of patients that may
be encountered in clinical practices throughout the world. Hesitation of people to publish
another case report may explain the paucity of literature, although we do understand that
gallbladder is indeed a rare site of metastatic disease. Nevertheless, to our knowledge, this is
the most comprehensive review of RCC metastatic gallbladder. We provide new information
to patients and treating physicians about histology, associated metastases, and prognosis of
patients with gallbladder metastasis.

Conclusions

Gallbladder metastasis from RCC is a rare event that may occur synchronously or
metachronously; with most patients being asymptomatic. Clear cell carcinoma appears to be
the primary pathology associated with gallbladder metastasis. High rates of bilateral RCC
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and pancreatic metastasis suggest novel associations in patients with RCC and gallbladder
metastasis. Survival for patients with gallbladder metastasis may be similar or better when
compared to those with common sites of metastatic RCC.
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List of Previously Published Cases

Author Year #Pts PubMedID
Botting et al. 1963 1 14014295
Fullarton et al. 1991 1 1877140
Golbey et al. 1991 1 1742682
Satoh et al. 1991 1 2007370
Gonzalez et al. 1994 1 8192507
Nagler et al. 1994 1 7956618
Coskun et al. 1995 1 7900494
King et al. 1995 1 7495130
Pagano et al. 1995 1 7747378
Finkelstein et al. 1996 1 8936450
Lombardo et al. 1996 1 8887246
Furakawa et al. 1997 1 9353490
Sparwasser et al. 1997 1 9253132
Uchiyama et al. 1997 1 9028147
Celebi et al. 1998 1 9624563
Bissen et al. 1999 1 10431276
Kechrid et al. 2000 1 18209350
Aoki et al. 2002 2 11871827
Limani et al. 2003 1 12768871
Park et al. 2003 1 12728482
Ishizawa et al. 2006 1 16877212
Pandey et al. 2006 1 16877838
Hellenthal et al. 2007 1 17308877
Mujahid et al. 2008 1 18774665
Nojima et al. 2008 1 18392717
Ricci et al. 2008 1 18689184
Kucukakin et al. 2009 1 19732538
Sand et al. 2009 1 19258219
Chung et al. (current) 2009 4

Total 33 29

Urol Oncol. Author manuscript; available in PMC 2013 July 01.

Table 1

Page 10



Page 11

Chung et al.

thpt manuscript; available in PMC 2013 July 01.

sIseiselaw Wolj peap 9 N auids ‘Asupry [eJarejesu0d A ’JU Awo019915493]1042 - 12°'sn aydesboipes 0 ¥ /4 ABojoisiy 199 Jex
>
Aaupry <
[eJa1R[RIIU0D M
SISeISeIaW WoJy pesp €T A wloyIqud ‘1gJo ‘prowyid A 1'0Tx.T  AwojasisAosjoyd  ‘suoq ‘sbuni 12°sn a1ydesboipes 0 % .On 7 ABojoisiy 1199 Je
sealoued 3
anlfe 09 N ‘Buny| ‘Asupiy |eJalejesyuod A 7' TIx9'Tx8'T  Awo0199)5K98]042 - 12°sn a1ydesboipes 0 y D7 ABojo1s1y 1199 Je:
sealoued ‘urelq
anie ¥8 N ‘Bun| ‘Asupiy [esa1e|e]Iu0d A G'TxZxG'E€  Awo010915A98|10Yd - 12°sn o1ydesboipes 0zT € | ABojoisty 1199 e
awooIN0 (ow) Ade oy sseseRW Jown padeys  (wo) Jowny uonuUsABIU | sseseRW ssewl olyde boipey (ow) abeis  a1s ABojoyred
dn-mojjo4 157  1URAN(pY aining parenounpad  Jeppe|q|reb snouoJyouss  seppe(qied  pirewoidwAis  Awoideaydeu reuay
Jo plodAjod j0azis J0SAS 1991p Buimojjoy
0] pasn sselseRw
Buifew | Joppe|q|reb
lojawi |
¢3lqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript



1duasnue Joyiny vd-HIN

Chung et al. Page 12

Table 3

Patient Characteristics

Parameter #Pts # Studies
Median age, years (range) 63 (39-84) 29
Gender 29
Male (%) 27 (82)
Female (%) 6 (18)
Pathology 29
Clear cell RCC (%) 28 (85)
RCC (histoloy not available) (%) 5 (15)
Laterality of RCC 28
Right (%) 18 (55)
Left (%) 15 (45)
Size of RCC Tumor, cm (range) 6.5 (3-13) 13
Stage of RCC at Presentation 22
1 (%) 3(12)
2 (%) 3(12)
3 (%) 5 (20)
4 (%) 14 (56)
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Table 4

Presentation and Characteristics of Gallbladder Metastasis

Parameters #Pts # Studies
Median time for metachr onous gallbladder
metastasis following nephrectomy, years (range) 4.0 (0.2-27) 21
Median size of gallbladder tumor, cm (range) 3.0(1.1-7.5) 23
Symptomatic (%) 13 (45) 28
Radiographic (%) 16 (55) 28
Imaging used to detect gallbladder mass 28
US (%) 23(74)
CT (%) 24 (77)
MRI (%) 2 (6)
Cholangiography (%) 4 (13)
Angiography (%) 2 (6)
Presence of stones (%) 4 (20) 19
Polypoid or pedunculated shaped tumor (%) 24 (100) 23
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Table 5
Presentation of All Sites of Metastasis

Parameters #Pts  #Studies
Synchronous 29

Gallbladder only (%) 6 (18)

Gallbladder with other metastasis (%) 5 (15)
Metachronous 29

Gallbladder only (NED after nephrectomy) (%) 7 (21)

Gallbladder with other metastasis (%) 15 (46)
Metastasis to only gallbladder (%) 13 (39) 29
Sites of other metastasis 29

Contralateral kidney (%) 10 (30)

Pancreas (%) 7(21)

Lung (%) 6 (18)

Adrenal (%) 6 (18)

Lymph node (%) 3(9)

Skin (%) 2 (6)

Ethmoid (%) 2(6)

Spine (%) 2 (6)

Thyroid (%) 1(3)

Deltoid (%) 1(3)

Hamstring (%) 1(3)

Liver (%) 1(3)

Brain (%) 1(3)

Orbit (%) 13

Cribiform (%) 1(3)

Hernia (%) 1(3)
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Table 6

Intervention, Follow up, and Outcome

Parameter #Pts # Studies
Intervention

Cholecystectomy (%) 33 (100) 29

Adjuvant therapy (%) 8 (24) 8
Median follow up time, years (range) 1.5 (0.2-11) 18
Auvailable outcome 22 18

No evidence of disease 12 (54)

Alive with metastasis 3(14)

Death from metastasis 5(23)

Non-cancerous death 2(9)
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