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Abstract: Metastasis to the pancreas represents a small proportion of all pancreatic malignancies.
Among primary tumors that metastasize to the pancreas, renal cell carcinoma (RCC) is one of the most
common causes of metastatic pancreatic lesions. We herein report a case series of three patients with
pancreatic metastasis from RCC. The first is a 54-year-old male with a history of left nephrectomy for
RCC, in whom an isthmic pancreatic mass suggestive of a neuroendocrine lesion was found during
oncological follow-up. Endoscopic ultrasound (EUS)-guided fine needle biopsy (FNB) identified
pancreatic metastasis of RCC and the patient was referred for surgery. The second case is a 61-year-old
male, hypertensive, diabetic, with left nephrectomy for RCC six years previously, who complained of
weight loss and was found with a hyperenhancing mass in the head of the pancreas and a lesion with
a similar pattern in the gallbladder. EUS-FNB from the pancreas proved to be a metastatic pancreatic
lesion. Cholecystectomy and treatment with tyrosine kinase inhibitors were recommended. The third
case is a 68-year-old dialysis patient referred for evaluation of a pancreatic mass, also confirmed by
EUS-FNB, who was started on sunitinib treatment. We report a literature summary on epidemiology
and clinical features, diagnosis and differential diagnosis and treatment and outcomes in pancreatic
metastasis of RCC.

Keywords: pancreas; metastasis; renal cell carcinoma; hypervascular

1. Introduction

Decades ago, all pancreatic masses were thought to be carcinomas; however, with the
improvements in diagnostic techniques, it is now recognized that up to one in four solid
pancreatic lesions are not ductal adenocarcinoma, and differential diagnoses include in-
flammatory masses, lymphoma, neuroendocrine tumors, metastases and other rare lesions.
Moreover, with advances in tissue sampling, we can further refine treatment and prognosis
by accurately diagnosing various histological subtypes of pancreatic neoplasia [1].

The pancreas is a rare site for metastasis compared with other parenchymal abdominal
organs. Pancreatic metastases (PM) are rarely encountered in clinical practice and account
for only about 2–5% of all pancreatic malignancies [2,3]. The most common causes of PM
include renal cell carcinoma (RCC), melanoma and breast, ovarian and colon cancers [4].

PM from RCC is among the most frequent site of metastasis for this type of neo-
plasia, and about half of all PM are caused by RCC [5]. In contrast to the dismal prog-
nosis for metastatic diseases in general, metastatic RCC to pancreas has a particularly
favorable outcome.

We herein present a case series of three patients with pancreatic metastasis of re-
nal cell carcinoma and review the literature, focusing on epidemiology, diagnosis and
treatment options.
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2. Case Presentations
2.1. Case 1

A 54-year-old male ex-smoker was referred by the oncologist for evaluation of a
pancreatic mass. Personal medical history was remarkable for left nephrectomy and
adrenalectomy 6 months before, for RCC. Follow-up imaging—computed tomography
and magnetic resonance imaging—revealed a 16/18 mm pancreatic mass suggestive of
a neuroendocrine tumor. He had no digestive complaints. Physical examination was
unremarkable, except for a post-operative left flank scar. Laboratory work-up showed
mild normocytic anemia. Tumor markers (CEA, CA 19-9, CA 125), serum chromogranin,
serotonin and urinary 5-hydroxyindoleacetic acid were within normal limits. We performed
endoscopic ultrasound (EUS) to further characterize the pancreatic mass and obtain a
histopathologic diagnosis. EUS showed a well-delineated, round hypoechoic lesion in
the pancreatic isthmus (Figure 1a), with a hard homogeneous pattern on elastography
(Figure 1b). Upon administration of contrast media (SonoVue), rapid uptake of contrast
was seen in the arterial phase, with washout in the late phase (Figure 1c,d). A fine-needle
biopsy (FNB) was performed using a 20 G ProCore needle, and the histopathology report
confirmed the diagnosis of metastatic RCC in the pancreas (Figure 1e,f). Following the
oncology board’s decision, the patient was referred for surgery. No recurrence of metastatic
lesions was found on imaging at the one-year follow-up.
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Figure 1. (a) Endoscopic ultrasound using a linear probe: hypoechoic mass in the isthmus of the 
pancreas. (b) Real-time elastography showing a hard homogeneous pattern in the lesion. (c) Con-
trast-enhanced EUS showing a hyperenhancing pattern of the lesion in the arterial phase. (d) Con-
trast-enhanced EUS image showing washout of the lesion in the late phase. (e,f)—Hematoxylin-
eosin stain, 100× and 200× magnitude, showing RCC tumor proliferation. 
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type 2 diabetes mellitus, for which he was taking calcium channel blockers, an angiotensin 
receptor blocker and insulin. He had undergone left nephrectomy for RCC 6 years previ-
ously. Physical examination revealed an overweight patient with a postoperative ab-
dominal scar and orthostatic hypotension. Laboratory examinations revealed mild 
normocytic anemia, elevated HbA1c and a decreased glomerular filtration rate. A CT-scan 
revealed a 6/5 cm hyperenhancing mass in the head of the pancreas, with consecutive 
dilatation of the common bile duct, and a 28/18 mm lesion with similar enhancing pattern 
in the gallbladder (Figure 2a,b), suggestive of metastasis, considering the RCC history. 

Figure 1. (a) Endoscopic ultrasound using a linear probe: hypoechoic mass in the isthmus of the
pancreas. (b) Real-time elastography showing a hard homogeneous pattern in the lesion. (c) Contrast-
enhanced EUS showing a hyperenhancing pattern of the lesion in the arterial phase. (d) Contrast-
enhanced EUS image showing washout of the lesion in the late phase. (e,f)—Hematoxylin-eosin
stain, 100× and 200× magnitude, showing RCC tumor proliferation.



Diagnostics 2023, 13, 1368 4 of 14

2.2. Case 2

A 61-year-old male presented to the gastroenterology department with involuntary
weight loss and upper abdominal pain. The patient was suffering from hypertension and
type 2 diabetes mellitus, for which he was taking calcium channel blockers, an angiotensin
receptor blocker and insulin. He had undergone left nephrectomy for RCC 6 years previ-
ously. Physical examination revealed an overweight patient with a postoperative abdominal
scar and orthostatic hypotension. Laboratory examinations revealed mild normocytic ane-
mia, elevated HbA1c and a decreased glomerular filtration rate. A CT-scan revealed a
6/5 cm hyperenhancing mass in the head of the pancreas, with consecutive dilatation
of the common bile duct, and a 28/18 mm lesion with similar enhancing pattern in the
gallbladder (Figure 2a,b), suggestive of metastasis, considering the RCC history. EUS-FNB
of the pancreatic mass confirmed the diagnosis of RCC metastasis. Cholecystectomy and
treatment with tyrosine kinase inhibitors were recommended.
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tomography scan showing hyperenhancing mass in the fundus of the gallbladder.

2.3. Case 3

A 68-year-old dialysis patient presented for further evaluation of a pancreatic mass
detected on ultrasound and confirmed by CT scan. He was complaining of postprandial
bloating but had overall good performance status. Three years before the presentation, the
patient had undergone right nephrectomy for Grawitz tumor and was currently undergoing
dialysis. Laboratory workup showed considerably decreased glomerular filtration rate
and mild normocytic anemia, with no other specific findings. Tumor markers (CEA, CA
19-9, CA 125) were within normal limits. EUS revealed a 25 mm cephalopancreatic mass



Diagnostics 2023, 13, 1368 5 of 14

(Figure 3) with a hard homogeneous pattern on elastography and a hyperenhancing pattern
on contrast administration (SonoVue). Transduodenal FNB with a 20G needle confirmed
the mass to be an RCC metastatic lesion. The patient was started on sunitinib treatment.
The patient did not show disease progression at the 2-year follow-up.

Diagnostics 2023, 13, x FOR PEER REVIEW 6 of 16 
 

 

 
Figure 3. Endoscopic ultrasound using a linear probe positioned in the duodenum, showing a hy-
poechoic round mass in the head of the pancreas. 

3. Search Strategy 
Considering the heterogeneous clinical and imaging features revealed by our case 

series, we aimed to summarize currently available evidence on the epidemiology, diag-
nosis and outcomes of PM from RCC in order to delineate a pathway for the diagnostic 
approach for a patient with a history of renal malignancy in whom a pancreatic mass is 
detected. For this purpose, we searched PubMed in December 2022 for all publications on 
the association between PM and RCC using a combination of the search terms “renal cell 
carcinoma” and “pancreas metastasis”. The search yielded 358 results, which we filtered 
by title and abstract for relevance on the topic. Papers selected for full-text analysis were 
further screened for potentially relevant additional references and cited articles that might 
have been missed in the initial search. Records selected for the literature review were 
grouped according to the topic covered: epidemiology, clinical features, diagnostic instru-
ments and outcome. 

4. Discussion 
RCC is characterized by a broad metastatic spectrum, but among metastatic involve-

ment of organs, the pancreas seems to be a frequent site [6]. The pancreatic tropism of 
metastatic RCC is defined by a particularly favorable outcome and seems to be associated 
with the indolent behavior of the primary tumor, compared with RCC metastasizing to 
other sites [6,7]. This has enabled authors to conclude that the presence of PM in the set-
ting of RCC is an indicator of a disease course with good prognosis [8,9]. While the pres-
ence of a pancreatic mass is usually associated with dismal outcomes of pancreatic ductal 
adenocarcinoma (PDAC), PM from RCC are usually highly responsive to therapy and are 
associated with long-term survival, in contrast to the aggressive tumor biology and 
chemoresistance of pancreatic cancer. Additionally, in contrast to PM associated with 
other neoplasia, which is an expression of systemic disseminated disease, metastatic RCC 
to the pancreas is a more localized determination of the disease and is frequently amena-
ble to surgery [2]. 

  

Figure 3. Endoscopic ultrasound using a linear probe positioned in the duodenum, showing a
hypoechoic round mass in the head of the pancreas.

3. Search Strategy

Considering the heterogeneous clinical and imaging features revealed by our case
series, we aimed to summarize currently available evidence on the epidemiology, diagnosis
and outcomes of PM from RCC in order to delineate a pathway for the diagnostic approach
for a patient with a history of renal malignancy in whom a pancreatic mass is detected. For
this purpose, we searched PubMed in December 2022 for all publications on the association
between PM and RCC using a combination of the search terms “renal cell carcinoma” and
“pancreas metastasis”. The search yielded 358 results, which we filtered by title and abstract
for relevance on the topic. Papers selected for full-text analysis were further screened for
potentially relevant additional references and cited articles that might have been missed in
the initial search. Records selected for the literature review were grouped according to the
topic covered: epidemiology, clinical features, diagnostic instruments and outcome.

4. Discussion

RCC is characterized by a broad metastatic spectrum, but among metastatic involve-
ment of organs, the pancreas seems to be a frequent site [6]. The pancreatic tropism of
metastatic RCC is defined by a particularly favorable outcome and seems to be associated
with the indolent behavior of the primary tumor, compared with RCC metastasizing to
other sites [6,7]. This has enabled authors to conclude that the presence of PM in the
setting of RCC is an indicator of a disease course with good prognosis [8,9]. While the
presence of a pancreatic mass is usually associated with dismal outcomes of pancreatic
ductal adenocarcinoma (PDAC), PM from RCC are usually highly responsive to therapy
and are associated with long-term survival, in contrast to the aggressive tumor biology
and chemoresistance of pancreatic cancer. Additionally, in contrast to PM associated with
other neoplasia, which is an expression of systemic disseminated disease, metastatic RCC
to the pancreas is a more localized determination of the disease and is frequently amenable
to surgery [2].
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4.1. Mechanism of Metastasis

The pathway to metastasis occurrence in the pancreas from RCC is mainly hematoge-
nous. Metastatic lesions can be either solitary or multiple. The mechanism of isolated PM
in RCC involves a particular “seed and soil” pathway that explains the selective devel-
opment of metastases in the pancreas by embolized cells from the primary tumor. This
specific metastatic mechanism creates a frame for uniform distribution of metastatic lesions
across the pancreas, independent of the RCC site, and similar outcomes in singular versus
multiple, synchronous versus metachronous isolated PM [10–14].

4.2. Epidemiology and Clinical Features

PM from RCC can be synchronous or metachronous. Because of the potential for late
occurrence of metastasis, long-term follow-up is recommended in patients with a history of
RCC [15]. PM can also present as single or multiple masses, separately or associated with
other types of pancreatic lesions [16].

PM are often asymptomatic, with a slow-growing pattern and indolent tumor biol-
ogy [17]. With regard to the temporal relationship between RCC and PM, renal neoplasia
can be diagnosed before or after detection of the pancreatic lesions [18,19]. Metachronous
metastasis can occur long after primary tumor manifestation (up to 3 decades later) [20,21].
In our case series, the time to PM occurrence following nephrectomy varied from 6 months
to 6 years.

While diagnosis usually starts with detecting a pancreatic mass during patient follow-
up or identification of symptoms associated with cancer cachexia, the initial presentation
can be an emergency such as gastrointestinal bleeding, pancreatitis or jaundice [22–26].

As for PDAC, diabetes mellitus (DM)—and particularly new-onset DM—can be an
indicator of possible pancreatic involvement in the evolution of a patient with a history of
RCC [27–29]. Interestingly, among host-related factors, fatty pancreas has been reported as
a risk factor for late pancreatic metastases from RCC [30].

The site and frequency of metastatic involvement depends on the histologic subtype
of RCC—clear cell (ccRCC), papillary (pRCC), spindle cell type (sRCC) and chromophobe
(chrRCC). PM are most frequently seen in ccRCC [31–33]. PM from RCC have also been
reported in ectopic pancreatic tissue, such as in the case reported by Yano et al. [34].
Moreover, as reported in one of our cases, digestive involvement of RCC metastasis includes
gastrointestinal tract (stomach, duodenum, colon), ampulla of Vater and gallbladder in
addition to the pancreas. Metastases can occur simultaneously in GI sites, as in our case, or
at different timepoints during follow-up [20,35–52].

4.3. Diagnosis

PM can be detected via abdominal imaging, starting from initial evaluation with con-
ventional ultrasound and confirmation with cross-sectional techniques such as computed
tomography (CT) or magnetic resonance imaging (MRI).

On CT scans, PM characteristics resemble those of primary RCC, i.e., well delineated
and hyperenhancing compared with the surrounding parenchyma [29]. Similar to the
pattern of the primary tumor, there is a rapid uptake of contrast and rapid washout on
contrast-enhanced CT in a “fast-in and fast-out” pattern [23]. Besides the mass, another
imaging feature that can be seen is that of tumoral thrombus in the MPD, as described by
Momose et al. [53]. While the homogeneous intense hyperenhancement is typical for small
PM, only rim enhancement can be seen in larger lesions [54].

The use of fluorodeoxyglucose (FDG)-positron emission tomography (PET) in the
assessment of metastatic RCC has not been extensively studied [3]. While some studies
have reported modest sensitivity—in the range of 63.6%—in detecting metastasis from
RCC [55], and particularly small metastatic lesions, others have concluded that FDG-PET is
an efficient instrument for proving disease recurrence at metastatic sites [56].

Endoscopic ultrasound (EUS) allows further characterization and tissue sampling of a
suspicious pancreatic mass by means of fine-needle aspiration (FNA) or fine-needle biopsy
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(FNB). PM appear as hypoechoic, well delineated solid tumors on EUS [57]. Additional
imaging techniques such as contrast-enhancement (CE-EUS) and elastography (EUS-E)
can be useful for differential diagnosis of a solid pancreatic lesion. PM from RCC are
hyperenhanced, as seen in our cases, but PM from other primary tumors, such as colon
or breast cancers, can also be iso- or hypoenhanced [58]. The hyperenhancing patterns of
PM easily differentiate them from PDAC, which is hypoenhanced. Based on the EUS-E,
the PM reported in our cases had a stiff appearance, similar to PDAC and NET. Quantita-
tive elastography and the validated cut-offs for malignancy—strain ratio > 10 and strain
histogram < 50—have identified PM as hard lesions [59]. In a multicenter study looking
at small pancreatic lesions, including 8% PM (of which more than half were from RCC),
59% of the cases were reported as stiff and 41% were reported as soft [60]. The same study
reported atypical behavior for small PDAC, with two lesions being soft and one being
isoenhanced. Considering the patterns of PM reported in the literature, there is a consistent
hyperenhancement appearance on CE-EUS, but variable stiffness on EUS-E. Thus, based
on the contrast-enhanced imaging findings of a solid pancreatic lesion detected in a patient
with RCC history, an algorithm is foreseen—Figure 4,
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Tissue acquisition from PM using both FNA and FNB needles has been reported [61,62].
EUS-FNA has high diagnostic accuracy, even in cytology and using cell-blocks [63,64];
however, results are even better when biopsy needles, which take histological samples,
are used. In a study of 672 solid pancreatic masses, among which 53 were PM, EUS-FNA
had 84.9% sensitivity and 100% specificity for diagnosing PM [65]. Specific puncturing
techniques have been recommended to improve diagnosis, including short aspiration with
low negative vacuum pressure, in the French series reported by Béchade et al. [66].

A table summarizing the clinical and diagnostic features of PM from RCC, with
data pooled from selected papers identified during the literature search, is available as
Supplementary Table S1. Overall, there is significant heterogeneity in the diagnostic fea-
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tures of RCC-PM, particularly first-line imaging studies performed either as routine follow-
ups or directed by clinical manifestations. Thus, due to the large variability in clinical
presentations, some patients with jaundice were first evaluated using abdominal ultra-
sound, others with ampullary lesions or bile duct obstruction and cholangitis underwent
endoscopic retrograde cholangiopancreatography (ERCP), while patients presenting with
upper gastrointestinal bleeding were first evaluated endoscopically. A review of diag-
nostic routes for patients with PM showed that many publications lack information on
pre-operative histopathologic confirmation of the lesions.

4.4. Differential Diagnosis

The most common differential diagnosis on imaging is pancreatic neuroendocrine
tumor (pNET), since both are hypervascular [67,68]. Other hypervascular pancreatic
lesions include neurogenic tumors such as schwannoma, vascular lesions or intrapancreatic
accessory spleen [69]. Additionally, PM can occur in patients with primary tumors other
than RCC for example melanoma and breast or ovarian neoplasia. In this setting, a thorough
anamnesis to reveal the history of nephrectomy for RCC is of paramount importance.
Another confusing factor is that PM can also show uptake on DOTATATE PET/CT scan,
a technique used for NET [70]. There are some useful imaging indicators which can
be used to differentiate pNET from RCC-PM, such as the relative percentage washout
(RPW) value [71].

Differential diagnosis can be even more challenging, as tumor-to-tumor metastasis
has been reported, such as the case of an RCC metastasizing to a pancreatic endocrine
neoplasm or microcystic serous cystadenoma [72–74].

A major stake in the differential diagnosis is with PDAC. While differential diagnosis
with PDAC seems straightforward—with one being hypovascular and the other being
hypervascular—synchronous PM from RCC and PDAC have been reported in the litera-
ture [75]. Synchronous RCC and PDAC have also been described in case reports [76]. In
cases where differential diagnosis is challenging, IHC markers such as PAX2 and mesothelin
may be useful for distinguishing PDAC from PM from RCC [77,78].

Finally, a very rare encounter is that of primary clear cell carcinoma of the pancreas [79].
Differential diagnosis with IPMN has been reported in some cases also [80].

4.5. Treatment and Outcome

PM-RCC treatment includes surgery, ablative and medical therapy. Compared with
other sites of metastasis, PM from RCC have better prognosis [81]. Additionally, syn-
chronous metastasis can be seen in other sites and the pancreas, and can be addressed
during the same surgical session [82–84].

Surgery for PM is safe, has a low rate of complications, and is considered the main ther-
apy for oligometastatic disease [15,85]. All types of surgical resection—pancreatoduodenectomy,
central pancreatectomy, distal pancreatectomy, total pancreatectomy and atypical resec-
tions (enucleation or enucleo-resection)—have been described in PM from RCC, with
good outcomes in several surgical series [86–97]. Surgery is indicated even in the case
of multifocal pancreatic involvement [98]. Due to uncommon lymph node involvement,
extensive node dissection is not usually required [99]. Despite the favorable outcome
associated with PM surgery, we should keep in mind the high morbidity of pancreatic
surgery, which is reported to be up to 34%. While adequate resection margins should be
achieved, parenchymal sparing surgery is warranted in order to decrease postoperative
morbidity in these patients [100,101].

Other studies have reported that surgical resection of PM has no significant benefit on
survival, in the setting of tyrosine kinase inhibitors (TKI) [102,103].

While long progression-free periods can be seen after pancreatic metastasectomy,
disease recurrence can occur and long-term follow-up should therefore be conducted in
these patients [81,104]. Repeat resection in the remnant pancreas in case of additional
metachronous lesions after initial PM surgery has been also reported [105]. Repeat surgery
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can also be indicated for recurrence in the periampullary region following previous metas-
tasis in distal pancreas [106].

Besides surgery, successful ablative techniques such as radiofrequency ablation (RFA)
have also been reported for PM of RCC [107]. In recent years, EUS-guided RFA has emerged
as a promising technique for treating various pancreatic lesions, including pNET, pancreatic
cystic neoplasms and PDAC [108,109]. The systematic review by Dhaliwal et al. [110]
looking at technical and clinical success rates of EUS-RFA found that of 134 patients treated
by RFA, only 4 (3%) had PM, 3 of them from RCC. In one study reporting on a case
of PM from RCC [111], the indication for EUS-RFA was set for a patient with chronic
renal failure who was unsuitable for surgery or chemotherapy. The prospective series by
Chanez et al. [112] describing 26 EUS-RFA on 12 patients reported 40% complete response
at 12 months, with 2 severe complications (a duodenal abscess and a liver abscess). The
efficacy of the ablation can be seen readily during contrast-enhanced follow-up imaging,
particularly in the case of RCC-PM, which is hypervascular, and depicts a non-enhancing
area instead of the tumor. In case of incomplete necrosis and evidence of contrast-enhancing
remnant tissue, a second RFA session can be performed.

A combination of targeted therapy and immunotherapy can be used where disease
progression occurs after surgical resection of the metastasis [113]. PM are highly responsive
to tyrosine kinase inhibitors, and complete radiologic responses have been reported in some
cases [114,115]. Response to targeted therapy is, however, organ-specific; while PM have
good responses, liver metastases have poor responses [116]. Same site-specific responsivity
has been reported for nivolumab in metastatic RCC, with 33% overall response rate for
the pancreas [117].

5. Conclusions

The pancreas is a predilect site of metastasis from RCC and can present either as a
single or multiple lesion. PM can be asymptomatic and can be detected during follow-up
imaging of an oncologic patient or can manifest as a mass lesion in the upper abdomen.
As PM can occur long after initial diagnosis of the primary tumor, lifelong follow-up is
therefore recommended for RCC patients. Upon detection of a pancreatic mass, high-
resolution imaging and tissue acquisition should be conducted in order to accurately
diagnose PM from RCC. Its hyperenhancing pattern discriminates it from PDAC, but
differential diagnosis of other hypervascular lesions, particularly neuroendocrine tumors,
is required. Despite being very heterogenous lesions, PM have good overall prognosis.
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73. Bednarek-Rajewska, K.; Zalewski, P.; Bręborowicz, D.; Woźniak, A. Renal cell carcinoma metastasizing to pancreatic neuroen-
docrine neoplasm—The second case described in the world literature. Pol. J. Pathol. Off. J. Pol. Soc. Pathol. 2017, 68, 82–85.
[CrossRef]

74. Shah, L.; Tiesi, G.; Bamboat, Z.; McCain, D.; Siegel, A.; Mannion, C. Tumor-to-tumor metastasis: Report of two cases of renal cell
carcinoma metastasizing to microcystic serous cystadenoma of the pancreas. Int. J. Surg. Pathol. 2015, 23, 48–51. [CrossRef]

75. Haeberle, L.; Busch, M.; Kirchner, J.; Fluegen, G.; Antoch, G.; Knoefel, W.T.; Esposito, I. Pancreatic ductal adenocarcinoma
concomitant with pancreatic metastases of clear-cell renal cell carcinoma: A case report. J. Med. Case Rep. 2021, 15, 314. [CrossRef]
[PubMed]

http://doi.org/10.1159/000128556
http://www.ncbi.nlm.nih.gov/pubmed/18434757
http://doi.org/10.1200/JCO.2003.04.073
http://www.ncbi.nlm.nih.gov/pubmed/14581422
http://doi.org/10.5603/NMR.2018.0024
http://doi.org/10.4103/2303-9027.121248
http://doi.org/10.3748/wjg.v23.i1.25
http://doi.org/10.1177/2050640616640635
http://doi.org/10.1055/a-0588-4941
http://doi.org/10.1023/A:1016413132470
http://doi.org/10.2169/internalmedicine.47.1418
http://www.ncbi.nlm.nih.gov/pubmed/19015609
http://doi.org/10.4103/1742-6413.192191
http://www.ncbi.nlm.nih.gov/pubmed/27761149
http://doi.org/10.33699/PIS.2020.99.7.311-315
http://doi.org/10.1111/jgh.12973
http://doi.org/10.1016/S0016-5107(03)02034-0
http://doi.org/10.12998/wjcc.v10.i25.9012
http://doi.org/10.1002/ccr3.4813
http://www.ncbi.nlm.nih.gov/pubmed/34584705
http://doi.org/10.4103/eus.eus_29_19
http://doi.org/10.1097/RLU.0000000000001227
http://doi.org/10.1016/j.ejrad.2015.08.007
http://www.ncbi.nlm.nih.gov/pubmed/26318820
http://doi.org/10.1186/s40792-022-01361-5
http://www.ncbi.nlm.nih.gov/pubmed/35001202
http://doi.org/10.5114/pjp.2017.67621
http://doi.org/10.1177/1066896914536224
http://doi.org/10.1186/s13256-021-02768-8
http://www.ncbi.nlm.nih.gov/pubmed/34059139


Diagnostics 2023, 13, 1368 13 of 14

76. Mahfoud, T.; Tanz, R.; Khmamouche, M.R.; Allaoui, M.; Belbaraka, R.; Khouchani, M.; Ichou, M. Synchronous Primary Renal Cell
Carcinoma and Pancreatic Ductal Adenocarcinoma: Case Report and Literature Review. Case Rep. Oncol. 2017, 10, 1050–1056.
[CrossRef]

77. Gnemmi, V.; Leroy, X.; Triboulet, J.-P.; Pruvot, F.-R.; Villers, A.; Leteurtre, E.; Buob, D. Pancreatic metastases of renal clear cell
carcinoma: A clinicopathological study of 11 cases with special emphasis on the usefulness of PAX2 and mesothelin for the
distinction from primary ductal adenocarcinoma of the pancreas. Anal. Quant. Cytopathol. Histopathol. 2013, 35, 157–162.

78. Sharma, S.G.; Gokden, M.; McKenney, J.K.; Phan, D.C.; Cox, R.M.; Kelly, T.; Gokden, N. The utility of PAX-2 and renal cell
carcinoma marker immunohistochemistry in distinguishing papillary renal cell carcinoma from nonrenal cell neoplasms with
papillary features. Appl. Immunohistochem. Mol. Morphol. 2010, 18, 494–498. [CrossRef]

79. Kang, Y.-N. Primary Clear Cell Carcinoma of the Pancreas: A Rare Case Report. Diagnostics 2022, 12, 2046. [CrossRef]
80. Yamada, Y.; Sakai, A.; Abe, S.; Gonda, M.; Kobayashi, T.; Masuda, A.; Shiomi, H.; Shirakawa, S.; Toyama, H.; Hyodo, T.; et al.

Pancreatic metastasis of renal cell carcinoma filling into the duct of Santorini. Clin. J. Gastroenterol. 2021, 14, 905–909. [CrossRef]
81. Shin, T.J.; Song, C.; Jeong, C.W.; Kwak, C.; Seo, S.; Kang, M.; Chung, J.; Hong, S.-H.; Hwang, E.C.; Park, J.Y.; et al. Metastatic renal

cell carcinoma to the pancreas: Clinical features and treatment outcome. J. Surg. Oncol. 2021, 123, 204–213. [CrossRef]
82. Chin, W.; Cao, L.; Liu, X.; Ye, Y.; Liu, Y.; Yu, J.; Zheng, S. Metastatic renal cell carcinoma to the pancreas and subcutaneous tissue

10 years after radical nephrectomy: A case report. J. Med. Case Rep. 2020, 14, 36. [CrossRef] [PubMed]
83. Wu, C.; Zhou, Z.; Ye, X.; Hu, W. Synchronous renal cell carcinoma metastasis to the contralateral adrenal gland and pancreas: A

case report with 7-year follow-up subsequent to surgical therapy. Oncol. Lett. 2016, 11, 4144–4146. [CrossRef] [PubMed]
84. Al Abdrabalnabi, A.A.; AlQattan, A.S.; Algarni, S.; Mashhour, M.; Al-Qahtani, M. Metastatic renal cell carcinoma to the pancreas,

thyroid, & subcutaneous tissue 13 years after Radical nephrectomy: A case report. Int. J. Surg. Case Rep. 2019, 60, 183–185.
[CrossRef] [PubMed]

85. Sperti, C.; Moletta, L.; Patanè, G. Metastatic tumors to the pancreas: The role of surgery. World J. Gastrointest. Oncol. 2014,
6, 381–392. [CrossRef] [PubMed]

86. Cardoso, D.; Rosales, A.; Thiel, D.D.; Asbun, H.; Stauffer, J.A. Pancreatic metastasectomy of renal cell carcinoma: A single
institution experience. Can. J. Urol. 2022, 29, 11020–11023.

87. Blanco-Fernández, G.; Fondevila-Campo, C.; Sanjuanbenito, A.; Fabregat-Prous, J.; Secanella-Medayo, L.; Rotellar-Sastre, F.;
Pardo-Sánchez, F.; Prieto-Calvo, M.; Marín-Ortega, H.; Sánchez-Cabús, S.; et al. Pancreatic metastases from renal cell carcinoma.
Postoperative outcome after surgical treatment in a Spanish multicenter study (PANMEKID). Eur. J. Surg. Oncol. J. Eur. Soc. Surg.
Oncol. Br. Assoc. Surg. Oncol. 2022, 48, 133–141. [CrossRef]

88. Malleo, G.; Salvia, R.; Maggino, L.; Marchegiani, G.; D’Angelica, M.; DeMatteo, R.; Kingham, P.; Pulvirenti, A.; Sereni, E.;
Jarnagin, W.R.; et al. Long-term Outcomes After Surgical Resection of Pancreatic Metastases from Renal Clear-Cell Carcinoma.
Ann. Surg. Oncol. 2021, 28, 3100–3108. [CrossRef]

89. Glinka, J.; Sanchez Claria, R.; Ardiles, V.; de Santibañes, E.; Pekolj, J.; de Santibañes, M.; Mazza, O. The pancreas as a target of
metastasis from renal cell carcinoma: Results of surgical treatment in a single institution. Ann. Hepato-Biliary-Pancreat. Surg. 2019,
23, 240–244. [CrossRef]

90. Faure, J.P.; Tuech, J.J.; Richer, J.P.; Pessaux, P.; Arnaud, J.P.; Carretier, M. Pancreatic metastasis of renal cell carcinoma: Presentation,
treatment and survival. J. Urol. 2001, 165, 20–22. [CrossRef]

91. Yazbek, T.; Gayet, B. The place of enucleation and enucleo-resection in the treatment of pancreatic metastasis of renal cell
carcinoma. JOP J. Pancreas 2012, 13, 433–438. [CrossRef]

92. Niess, H.; Conrad, C.; Kleespies, A.; Haas, F.; Bao, Q.; Jauch, K.-W.; Graeb, C.; Bruns, C.J. Surgery for metastasis to the pancreas:
Is it safe and effective? J. Surg. Oncol. 2013, 107, 859–864. [CrossRef] [PubMed]

93. Sohn, T.A.; Yeo, C.J.; Cameron, J.L.; Nakeeb, A.; Lillemoe, K.D. Renal cell carcinoma metastatic to the pancreas: Results of surgical
management. J. Gastrointest. Surg. Off. J. Soc. Surg. Aliment. Tract 2001, 5, 346–351. [CrossRef] [PubMed]

94. Fikatas, P.; Klein, F.; Andreou, A.; Schmuck, R.B.; Pratschke, J.; Bahra, M. Long-term Survival After Surgical Treatment of Renal
Cell Carcinoma Metastasis Within the Pancreas. Anticancer Res. 2016, 36, 4273–4278.

95. Tosoian, J.J.; Cameron, J.L.; Allaf, M.E.; Hruban, R.H.; Nahime, C.B.; Pawlik, T.M.; Pierorazio, P.M.; Reddy, S.; Wolfgang, C.L.
Resection of isolated renal cell carcinoma metastases of the pancreas: Outcomes from the Johns Hopkins Hospital. J. Gastrointest.
Surg. Off. J. Soc. Surg. Aliment. Tract 2014, 18, 542–548. [CrossRef]

96. Yamaguchi, H.; Kimura, Y.; Nagayama, M.; Imamura, M.; Tanaka, S.; Yoshida, M.; Yoshida, E.; Fujino, H.; Machiki, T.;
Miyanishi, K.; et al. Central pancreatectomy in portal annular pancreas for metastatic renal cell carcinoma: A case report.
World J. Surg. Oncol. 2019, 17, 76. [CrossRef]

97. Volk, A.; Kersting, S.; Konopke, R.; Dobrowolski, F.; Franzen, S.; Ockert, D.; Grutzmann, R.; Saeger, H.D.; Bergert, H. Surgical
therapy of intrapancreatic metastasis from renal cell carcinoma. Pancreatol. Off. J. Int. Assoc. Pancreatol. IAP Al 2009, 9, 392–397.
[CrossRef]

98. Zerbi, A.; Ortolano, E.; Balzano, G.; Borri, A.; Beneduce, A.A.; Di Carlo, V. Pancreatic metastasis from renal cell carcinoma: Which
patients benefit from surgical resection? Ann. Surg. Oncol. 2008, 15, 1161–1168. [CrossRef]

99. Macrì, A.; Fleres, F.; Putortì, A.; Lentini, M.; Ascenti, G.; Mastrojeni, C. Relapsed metachronous pancreatic metastasis from renal
cell carcinoma (RCC): Report of a case and review of literature. Ann. Ital. Chir. 2014, 85, S2239253X1402283X.

http://doi.org/10.1159/000484552
http://doi.org/10.1097/PAI.0b013e3181e78ff8
http://doi.org/10.3390/diagnostics12092046
http://doi.org/10.1007/s12328-021-01369-8
http://doi.org/10.1002/jso.26251
http://doi.org/10.1186/s13256-020-2355-6
http://www.ncbi.nlm.nih.gov/pubmed/32098617
http://doi.org/10.3892/ol.2016.4510
http://www.ncbi.nlm.nih.gov/pubmed/27313756
http://doi.org/10.1016/j.ijscr.2019.05.031
http://www.ncbi.nlm.nih.gov/pubmed/31229773
http://doi.org/10.4251/wjgo.v6.i10.381
http://www.ncbi.nlm.nih.gov/pubmed/25320654
http://doi.org/10.1016/j.ejso.2021.08.011
http://doi.org/10.1245/s10434-021-09649-w
http://doi.org/10.14701/ahbps.2019.23.3.240
http://doi.org/10.1097/00005392-200101000-00005
http://doi.org/10.6092/1590-8577/863
http://doi.org/10.1002/jso.23333
http://www.ncbi.nlm.nih.gov/pubmed/23637007
http://doi.org/10.1016/S1091-255X(01)80060-3
http://www.ncbi.nlm.nih.gov/pubmed/11985973
http://doi.org/10.1007/s11605-013-2278-2
http://doi.org/10.1186/s12957-019-1622-8
http://doi.org/10.1159/000181174
http://doi.org/10.1245/s10434-007-9782-0


Diagnostics 2023, 13, 1368 14 of 14

100. Sperti, C.; Pozza, G.; Brazzale, A.R.; Buratin, A.; Moletta, L.; Beltrame, V.; Valmasoni, M. Metastatic tumors to the pancreas: A
systematic review and meta-analysis. Minerva Chir. 2016, 71, 337–344.

101. Madkhali, A.A.; Shin, S.-H.; Song, K.B.; Lee, J.H.; Hwang, D.W.; Park, K.M.; Lee, Y.J.; Kim, S.C. Pancreatectomy for a secondary
metastasis to the pancreas: A single-institution experience. Medicine 2018, 97, e12653. [CrossRef] [PubMed]

102. Santoni, M.; Conti, A.; Partelli, S.; Porta, C.; Sternberg, C.N.; Procopio, G.; Bracarda, S.; Basso, U.; De Giorgi, U.; Derosa, L.; et al.
Surgical resection does not improve survival in patients with renal metastases to the pancreas in the era of tyrosine kinase
inhibitors. Ann. Surg. Oncol. 2015, 22, 2094–2100. [CrossRef] [PubMed]

103. Zhang, Z.Y.; Li, X.Y.; Bai, C.M.; Zhou, Y.; Wu, X.; Yang, A.M.; Hua, S.R. The clinicopathologic features and prognostic analysis of
pancreatic metastasis from clear cell renal cell carcinoma. Zhonghua Zhong Liu Za Zhi 2020, 42, 44–49. [CrossRef] [PubMed]

104. Chatzizacharias, N.A.; Rosich-Medina, A.; Dajani, K.; Harper, S.; Huguet, E.; Liau, S.S.; Praseedom, R.K.; Jah, A. Surgical
management of hepato-pancreatic metastasis from renal cell carcinoma. World J. Gastrointest. Oncol. 2017, 9, 70–77. [CrossRef]

105. Itamoto, S.; Abe, T.; Oshita, A.; Hanada, K.; Nakahara, M.; Noriyuki, T. Repeat pancreatic resection for metachronous pancreatic
metastasis from renal cell carcinoma: A case report. Int. J. Surg. Case Rep. 2022, 94, 107022. [CrossRef]

106. Hata, T.; Sakata, N.; Aoki, T.; Yoshida, H.; Kanno, A.; Fujishima, F.; Motoi, F.; Masamune, A.; Shimosegawa, T.; Unno, M. Repeated
pancreatectomy for metachronous duodenal and pancreatic metastases of renal cell carcinoma. Case Rep. Gastroenterol. 2013,
7, 442–448. [CrossRef]

107. Carrafiello, G.; Laganà, D.; Recaldini, C.; Dionigi, G.; Boni, L.; Bacuzzi, A.; Fugazzola, C. Radiofrequency ablation of a pancreatic
metastasis from renal cell carcinoma: Case report. Surg. Laparosc. Endosc. Percutan. Tech. 2008, 18, 64–66. [CrossRef]

108. Karaisz, F.G.; Elkelany, O.O.; Davies, B.; Lozanski, G.; Krishna, S.G. A Review on Endoscopic Ultrasound-Guided Radiofrequency
Ablation (EUS-RFA) of Pancreatic Lesions. Diagnostics 2023, 13, 536. [CrossRef]

109. Barthet, M.; Giovannini, M.; Gasmi, M.; Lesavre, N.; Boustière, C.; Napoleon, B.; LaQuiere, A.; Koch, S.; Vanbiervliet, G.;
Gonzalez, J.-M. Long-term outcome after EUS-guided radiofrequency ablation: Prospective results in pancreatic neuroendocrine
tumors and pancreatic cystic neoplasms. Endosc. Int. Open 2021, 9, E1178–E1185. [CrossRef]

110. Dhaliwal, A.; Kolli, S.; Dhindsa, B.S.; Choa, J.; Mashiana, H.S.; Ramai, D.; Chandan, S.; Bhogal, N.; Sayles, H.; Bhat, I.; et al.
Efficacy of EUS-RFA in pancreatic tumors: Is it ready for prime time? A systematic review and meta-analysis. Endosc. Int. Open
2020, 8, E1243–E1251. [CrossRef]

111. Crinò, S.F.; D’Onofrio, M.; Bernardoni, L.; Frulloni, L.; Iannelli, M.; Malleo, G.; Paiella, S.; Larghi, A.; Gabbrielli, A. EUS-guided
Radiofrequency Ablation (EUS-RFA) of Solid Pancreatic Neoplasm Using an 18-gauge Needle Electrode: Feasibility, Safety, and
Technical Success. J. Gastrointest. Liver Dis. 2018, 27, 67–72. [CrossRef] [PubMed]

112. Chanez, B.; Caillol, F.; Ratone, J.-P.; Pesenti, C.; Rochigneux, P.; Pignot, G.; Thomassin, J.; Brunelle, S.; Walz, J.; Salem, N.; et al.
Endoscopic Ultrasound-Guided Radiofrequency Ablation as an Future Alternative to Pancreatectomy for Pancreatic Metastases
from Renal Cell Carcinoma: A Prospective Study. Cancers 2021, 13, 5267. [CrossRef]

113. Cao, H.; Sun, Z.; Wu, J.; Hao, C.; Wang, W. Metastatic Clear Cell Renal Cell Carcinoma to Pancreas and Distant Organs 24 Years
After Radical Nephrectomy: A Case Report and Literature Review. Front. Surg. 2022, 9, 894272. [CrossRef]

114. Medioni, J.; Choueiri, T.K.; Zinzindohoué, F.; Cho, D.; Fournier, L.; Oudard, S. Response of renal cell carcinoma pancreatic
metastasis to sunitinib treatment: A retrospective analysis. J. Urol. 2009, 181, 2470–2475; discussion 2475. [CrossRef] [PubMed]

115. Nogueira, M.; Dias, S.C.; Silva, A.C.; Pinto, J.; Machado, J. Solitary pancreatic renal cell carcinoma metastasis. Autopsy Case Rep.
2018, 8, e2018023. [CrossRef] [PubMed]

116. Jiang, W.; Shi, H.; Zhang, L.; Zhang, J.; Bi, X.; Wang, D.; Wen, L.; Li, C.; Ma, J.; Shou, J. Responses to Targeted Therapy among
Organs Affected by Metastasis in Patients with Renal Cell Carcinoma are Organ-Specific. Urol. J. 2020, 18, 512–518. [CrossRef]

117. Negishi, T.; Furubayashi, N.; Nakagawa, T.; Nishiyama, N.; Kitamura, H.; Hori, Y.; Kuroiwa, K.; Son, Y.; Seki, N.; Tomoda, T.; et al.
Site-specific Response to Nivolumab in Renal Cell Carcinoma. Anticancer Res. 2021, 41, 1539–1545. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1097/MD.0000000000012653
http://www.ncbi.nlm.nih.gov/pubmed/30334949
http://doi.org/10.1245/s10434-014-4256-7
http://www.ncbi.nlm.nih.gov/pubmed/25472645
http://doi.org/10.3760/cma.j.issn.0253-3766.2020.01.006
http://www.ncbi.nlm.nih.gov/pubmed/32023768
http://doi.org/10.4251/wjgo.v9.i2.70
http://doi.org/10.1016/j.ijscr.2022.107022
http://doi.org/10.1159/000355884
http://doi.org/10.1097/SLE.0b013e3181592a13
http://doi.org/10.3390/diagnostics13030536
http://doi.org/10.1055/a-1479-2199
http://doi.org/10.1055/a-1221-5012
http://doi.org/10.15403/jgld.2014.1121.271.eus
http://www.ncbi.nlm.nih.gov/pubmed/29557417
http://doi.org/10.3390/cancers13215267
http://doi.org/10.3389/fsurg.2022.894272
http://doi.org/10.1016/j.juro.2009.02.020
http://www.ncbi.nlm.nih.gov/pubmed/19371877
http://doi.org/10.4322/acr.2018.023
http://www.ncbi.nlm.nih.gov/pubmed/30046549
http://doi.org/10.22037/uj.v16i7.6129
http://doi.org/10.21873/anticanres.14913

	Introduction 
	Case Presentations 
	Case 1 
	Case 2 
	Case 3 

	Search Strategy 
	Discussion 
	Mechanism of Metastasis 
	Epidemiology and Clinical Features 
	Diagnosis 
	Differential Diagnosis 
	Treatment and Outcome 

	Conclusions 
	References

