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Herein, we present the case of a 73-year-old man with recurrent pancreatic tumors 20 years
postnephrectomy for clear cell renal cell carcinoma (RCC). Imaging studies revealed multiple
hypervascular tumors in the pancreas, posing a diagnostic challenge in differentiating RCC
metastases from well-differentiated neuroendocrine tumors (NETs). Magnetic resonance

imaging (MRI) chemical shift imaging played a pivotal role in suggesting the presence of
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fat, supporting RCC metastasis. Surgical resection confirmed the diagnosis.
© 2025 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
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Introduction

Somatostatin receptor scintigraphy (SRS) is a standard diag-
nostic examination for pancreatic and gastrointestinal neu-
roendocrine tumors (NETSs) [1]. However, the radiolabeled trac-
ers used in SRS also exhibit uptake in other tumors with strong
somatostatin receptor type 2 (SSTR2) expression, such as renal
cell carcinoma (RCC) [2,3].

RCC contains fat, with clear cell RCC notably having a rel-
atively high prevalence of fat content [4].

In this report, we present a case of pancreatic metas-
tasis from RCC that was challenging to distinguish from
pancreatic NETs using computed tomography (CT), SRS,
and fluorodeoxyglucose-positron emission tomography/
computed tomography (FDG-PET/CT). However, chemical
shift imaging using magnetic resonance imaging (MRI) was
found to be useful for diagnosis.
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Fig. 1 - Computed tomography (CT). (A) Non-contrast-enhanced CT, (B) Contrast-enhanced CT, early arterial phase, (C)
Contrast-enhanced CT, late arterial phase, (D) Contrast-enhanced CT, delayed phase.
The CT scans reveal multiple well-defined circular hypervascular tumors, each measuring less than 30 mm in diameter,

distributed throughout the pancreas (arrows).

Case report

Twenty years post-left nephrectomy for clear cell RCC, a 73-
year-old man presented to the orthopedic department of our
hospital with numbness in his lower extremities. However,
multiple pancreatic tumors were detected incidentally on CT
scan in preparation for lumbar spine surgery.

His medical history included hypertension, dyslipidemia,
hyperuricemia, gastroesophageal reflux disease, and cerebral
infarction. His surgical history included left nephrectomy for
clear cell RCC 20 years ago at another hospital, with postoper-
ative follow-up having been completed; lumbar spinal steno-
sis 27 years ago; appendectomy; and carpal tunnel syndrome.
The family history is unknown.

Physical examination revealed no back or abdominal pain,
except for left lower abdominal pain.

Blood tests revealed that the serum levels of tumor mark-
ers, carcinoembryonic antigen (CEA), and carbohydrate anti-
gen 19-9 (CA19-9), were within normal ranges. Results of the
blood tests, including complete blood count and laboratory
blood biochemistry, were normal.

Contrast-enhanced CT revealed four well-defined hyper-
vascular circular tumors measuring less than 30 mm in di-
ameter throughout the pancreas (Fig. 1). The tumors showed
mild high signal intensity on T2-weighted imaging (WI), high
signal intensity on diffusion-weighted imaging, and a reduc-
tion in the apparent diffusion coefficient (0.63 x 10~ mm?/s,
b = 800 s/mm?) during the MRI examination. The tumors
exhibited a reduction in signal intensity from in-phase to
opposed-phase T1-WI, indicating the presence of fat (Fig. 2).
FDG-PET/CT revealed low FDG uptake in the tumors, with a
maximum standardized uptake value (SUVmax) of 2.6 (Fig. 3).

No other lesions indicating metastasis were identified. Accu-
mulation of indium-111-labeled pentetreotide was observed
in multiple pancreatic tumors on SRS (Fig. 4).

Based on the patient’s imaging findings and relevant his-
tory, RCC metastasis to the pancreas was suspected to be more
likely than well-differentiated NETSs; therefore, the pancreas
was resected.

Macroscopically, yellow-brown tumors with internal hem-
orrhage were observed. Hematoxylin and eosin (H&E)-
stained images showed cells with pale-to-eosinophilic gran-
ular cytoplasm, and immunohistochemistry revealed pos-
itivity for CD10 and partial positivity for PAXS8, leading
to the diagnosis of pancreatic metastasis from clear cell
RCC.

Discussion

RCC is usually hematogenous, and the common sites of
metastasis are the lungs, liver, and bones. Pancreatic metas-
tasis accounts for approximately 2.8% of all RCC metastases
[5]. Conversely, RCC is the most common primary site of
metastatic pancreatic tumors (70.5%) [6]. RCC is known to
selectively metastasize to the pancreas, possibly due to the
“seed and soil” mechanism proposed by Paget, wherein tu-
mor cell adhesion, growth, and metastasis formation occur
selectively in organs where host and tumor cell character-
istics precisely match [7,8]. Pancreatic RCC metastasis is of-
ten a late recurrence, with an average recurrence interval
of more than 10 years and a maximum reported duration
of 32 years [9]. Although metastatic pancreatic tumors are
rare among pancreatic malignancies (approximately 2%-5%)
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Fig. 2 - Magnetic resonance imaging (MRI). (A) T2-weighted image (T2WI), (B) Diffusion-weighted image (DWI), (C) In-phase
of T1-weighted image (T1WI), (D) Opposed-phase of T1WI. Pancreatic tumors show mild high signal intensity on T2WI and
high signal intensity on DWI. They exhibit reduced signal intensity from in-phase to opposed-phase T1W], indicating the

presence of fat (arrows).
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Fig. 3 - Fluorodeoxyglucose-positron emission tomography/computed tomography (FDG-PET/CT). (A) 3D-MIP image, (B)
FDG-PET/CT image. FDG-PET/CT shows low FDG uptake in pancreatic tumors with a maximum standardized uptake value

(SUVmax) of 2.6 (arrows).

[9], patients with a history of RCC should be suspected of
pancreatic RCC metastasis even after a long postoperative
period.

SRS performed after the initial suspicion of pancreatic
NETs revealed a significant accumulation of pancreatic metas-
tases from RCC. Although SRS is commonly used for the di-

agnosis and staging of pancreatic and gastrointestinal NETs
[1], somatostatin receptors (SSTRs) are not specific to NETS,
as they are also expressed in tumors such as RCC, para-
gangliomas, pituitary tumors, small cell lung cancer, and
meningiomas [2]. The frequency of SSTR expression in RCC
is high (72%), with SSTR2 being predominantly expressed
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Fig. 4 - Somatostatin receptor scintigraphy (SRS). Fusion
image after the 24-hour phase. SRS reveals the
accumulation of Indium-111-labeled pentetreotide in
multiple pancreatic tumors (arrows).

[2,10]. Several reports have identified recurrent or metastatic
lesions, including pancreatic metastases from RCC, us-
ing %8Ga-labeled 1,4,7,10-tetraazacyclododecane-N,N’,N”,N""-
tetraacetic acid-D-Phe!-Tyr3-octreotate (DOTATATE) -PET/CT
or %8Ga-labeled 1,4,7,10-tetraazacyclododecane-N,N’',N”,N""-
tetraacetic acid-D-Phe®-Tyr3-octreotide (DOTATOC) -PET/CT
[11,12], and SSTR expression has been observed in RCC metas-
tases [13,14]. It is presumed that SSTR was expressed in the tu-
mors in our case. Therefore, SRS accumulation is not specific
to NETs.

RCC is known for its low FDG uptake, and low detection
sensitivity for postoperative recurrence (74%) [15]. The accu-
mulation patterns on SRS and FDG-PET/CT in RCC pancreatic
metastases may be similar to those in well-differentiated pan-
creatic NETs, indicating the limited utility of these modalities
in distinguishing between the two.

RCC is known to contain fat, with reported rates of fat de-
tection using MRI chemical shift imaging being 64%-73% for
clear cell RCC, 17%-29% for papillary RCC, and 9%-13% for
chromophobe RCC [4]. Conversely, fat-containing pancreatic
NETs have also been reported, with a fat detection rate of
23.5% using chemical shift imaging [16]. Fat-rich pancreatic
NETs are more prevalent in von Hippel-Lindau disease [17]
and multiple endocrine neoplasia type 1 (MEN1) syndrome
[18]; however, they are also found in 34.6% of NETs without
a family history [16]. Fat content is a characteristic of RCC,
particularly clear cell RCC; however, it is not specific. There-
fore, differentiating between RCC and NETs based solely on
the presence of fat should be performed carefully.

Conclusion

Herein, we report the case of a patient with multiple pan-
creatic metastases of RCC with SRS accumulation. This case

underscores the importance of considering pancreatic RCC
metastases in patients with a history of RCC, even after a long
disease-free interval. MRI chemical shift imaging is a valuable
tool in differentiating fat-containing pancreatic tumors. How-
ever, because NETs with abundant fat variants exist, distin-
guishing them based on imaging alone is challenging.

Patient consent

Informed consent was obtained from the patient.
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