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Abstract

BACKGROUND

Pancreatic metastases account for only a small proportion of all pancreatic
malignancies. Isolated pancreatic metastasis from renal cell cancer (isPM-RCC) is
extremely rare and may be difficult to differentiate from more common primary

neoplasms. A history of nephrectomy is crucial for the diagnosis.

CASE SUMMARY

We report the case of a 64-year-old Asian man who was diagnosed with a mass in the
pancreatic head using computed tomography. He had no related symptoms, and his
medical history was unremarkable, except for unilateral nephrectomy performed to
remove a “benign” tumor 19 years ago. All preoperative imaging findings suggested a
diagnosis of pancreatic neuroendocrine tumor. However, ultrasound-guided biopsy
revealed features of clear cell renal cell carcinoma (ccRCC). Re-examination of the
specimen resected 19 years ago confirmed that he had a ccRCC. The pancreatic mass

was resected and pathological examination confirmed isPM-RCC.

CONCLUSION




Misdiagnosis of isPM-RCC is common because of its rarity and the long interval from
resection of the primary tumor and manifestation of the metastasis. The history of the

previous surgery may be the only clue.
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Core Tip: Pancreatic metastases derived from clear cell renal cell carcinoma are rare and
can be maintained for a long time and progress until years later. It is easily confused
with hypervascular tumors, such as pancreatic neuroendocrine tumors (pNET). We
present a case of a pancreatic mass that had undergone nephrectomy 19 years ago. Due
to the lack of medical records, the clinical and imaging findings were misdiagnosed as
PNET due to a false medical history. Preoperative biopsy was performed prudently,
resulting in a renal-derived tumor, consistent with the findings of the pathological
section obtained from the previous surgery hospital. This case highlights the
importance of accurate clinical data, especially with a history of surgery, even a long

time ago.

INTRODUCTION

Renal cell carcinoma (RCC) is an aggressive tumor, and metastasis to the pancreas
accounts for only 2%-5% of all metastasesl'l. Isolated pancreatic metastasis from RCC
(isPM-RCC) is rare and uniquel?l. The biological characteristics of the disease are
completely different from those of metastases from sarcomas or colorectal carcinoma:
the disease-free period can be very long (mean, 10.1 years), the localization within the
pancreas is independent of the nephrectomy side, and the overall survival (OS) is

optimistic, regardless of the number and size of isPMPA4. The long period of slow tumor




growth or quiescence often leads to the lesion being mistaken for the more common
primary tumorl5l. A history of nephrectomy may be the only indication for an actual
diagnosis. We report the case of a patient with isPM-RCC that was initially
misdiagnosed as a primary neuroendocrine tumor (pNET). Endoscopic ultrasound-
guided needle biopsy helped establish the diagnosis.

CASE PRESENTATION

Chief complaints
A 64-year-old man was referred to our hospital after computed tomography (CT)

revealed a pancreatic mass.

History of present illness

There were no associated symptoms.

History of past illness
The patient had a nephrectomy performed for a “benign” tumor 19 years ago at another
hospital, without any relevant paper information. The patient had no other relevant

personal or family history.

2
Personal and family history

There were no associated personal and family history.

Physical examination

Upon examination, the patient’s temperature was 36.5 °C, heart rate was 87 bpm,
respiratory rate was 16 breaths/min, blood pressure was 145/88 mmHg, and oxygen
saturation in room air was 99%. The abdomen was soft with no tenderness or palpable

masses. An old surgical scar was observed in the left flank region.

Labomtory examinations




Blood glucose levels and liver function test results were normal. Other blood
investigation results were as follows: Serum hepatitis B surface antigen, 1794.61 IU/ mL
(< 0.05 IU/mL); hepatitis B virus deoxyribonucleic acid, 2.23 (< 1.0E + 03); serum alpha-
fetoprotein, 3.12 ng/mL (< 20 ng/mL); carcinoe onic antigen (CEA), 1.45 ng/mL (<
5ng/mL); carbohydrate antigen (CA) 12-5, 18.79 U/mL (< 35 U/mL); CA 19-9, 16.87 (<
39 U/mL); and squamous cell carcinoma antigen, 0.84 ng/mL (< 1.5 ng/mL).

Imaging examinations

Conventional ultrasonography (Figure 1) revealed a well-defined hypoechoic mass with
increased blood flow in the pancreas head. Contrast-enhanced ultrasound (CEUS)
showed rapid inhomogeneous enhancement of the mass 17 s after injection of contrast;
there was no significant washout in the venous phase. A small area of necrosis was
observed at the center of the tumor. The CEUS findings were consistent with a pNET.
Contrast-enhanced CT (Figure 2) showed a lobulated low-density mass, with the
diameter of 6.1 cm x 5.6 cm x 4.2 cm, extending outward from the pancreatic head, with
obvious heterogeneous enhancement in the early arterial phase. There was decreased
enhancement in the venous phase with the “fast in fast out” mode, but the intensity was
still higher than that of the surrounding pancreatic parenchyma. Patchy, non-enhancing
areas were observed at the center of the mass. The size, shape, and enhancement of the
remainder of the pancreas were normal. No signs of lymph node metastases were
observed. On magnetic resonance imaging (MRI), the lesion was hypointense and
moderately hyperintense on T1- and T2-weighted images, respectively (Figure 3). The
chemical-shift MRI sequence showed a drop in the signal on out-of-phase images. In
contrast, heterogeneous enhancement was observed in the arterial phase, with a thin
hyperintense rim; there was washout in the portal and venous phases. MR
cholangiogram showed dilatation of the bile duct and main pancreatic duct, suggesting

an obstruction. Based on the imaging findings, the provisional diagnosis was a pNET.

MULTIDISCIPLINARY EXPERT CONSULTATION




After discussion with a multidisciplinary team, and keeping in mind the history of
nephrectomy, we performed endoscopic ultrasound-guided needle biopsy. Pathological
examination of the biopsy specimen revealed large polygonal cells with a clear
cytoplasm arranged in an alveolar pattern. This picture, combined with the immuno-
profile, was suggestive of clear cell renal cell carcinoma (ccRCC). Suspecting metastases
from a previous renal tumor, we persuaded the relatives of the patient to approach the
hospital where the nephrectomy had been performed and to borrow the specimen for
re-examination. The material obtained from the kidney resected 19 years ago also
showed a histological pattern of clear cell carcinoma.

FINAL DIAGNOSIS

The final diagnosis of the presented case was isPM-RCC.

TREATMENT

The patient was treated with five courses of apatinib and sunitinib conversion
chemotherapy, followed by pancreaticoduodenectomy 6 mo later. During surgery, there
were no malignant ascites, omental implants, or metastases to other organs. The border
of the tumor was clear and situated close to the junction of the superior mesenteric and
portal veins. The pancreatic and common bile ducts were compressed; however, no
invasion was observed. Classical surgery was performed. The regional lymph nodes
12A, 12b, and 12p were also dissected. The surgical specimen showed a brownish
nodule with a pseudocapsule located in the pancreas head, with some hemorrhagic or
necrotic areas in the mass. Examination of hematoxylin and eosin-stained specimens
and immunohistochemistry confirmed that it was an isolated metastasis from ccRCC

(Figure 4).

OUTCOME AND FOLLOW-UP

Postoperatively, the patient did not experience malabsorption or diarrhea due to

decreased exocrine pancreatic function. The patient was discharged on postoperative




day 24 and was regularly followed up. To date, there has been no tumor recurrence (2.5

years after surgery).

DISCUSSION

In 2018 alone, there were over 400000 new cases of RCC worldwide, and over 170000
deaths. Even after surgical resection of RCC, 15%-25% of patients develop metastases to
the lungs, bones, liver, or brainl3l. However, in approximately 20% of cases, metastasis
grows slowly or remains stable for several years. According to the literature, the
interval from nephrectomy to manifestation of pancreatic metastasis may be as long as
33 yearsl®l. Metachronous metastases occurred in 93% of cases. The prognosis after
resection of metastasis is good, with a cumulative 5-year survival rate of 72%[l. Only
approximately 800 cases of isSPM-RCC have been reported since 195281 Multiple
pancreatic metastases are observed in 38.1% of cases, but the number of metastases
(single vs multiple) has no influence on survivall’8l. The location of metastasis in the
pancreas (48%, 22%, and 30% in the head, body, and tail, respectively) does not appear
to be related to the side of the affected kidney’l. In an analysis of previous reports,
peripancreatic lymph nodes were found in only 18 of 309 cases (5.8% )], while adjacent
retroperitoneal structures were not involved. These features suggest that metastases
occur via the hematogenous route. Isolated pancreatic metastasis may be an indication
of the seed and soil mechanisms. Because of high intratumoral heterogeneity, metastatic
tumor cells can develop into clinically manifest metastases in the pancreas but become
dormant or undergo apoptosis in other organsl?l. The genetic mechanism responsible
for this extreme organotropism remains unknown; however, it probably involves
interactions between the tumor microenvironment, immune system, and altered
epigenetic states. Turajlic et alll®] showed that primary RCC with high intratumor
heterogeneity and low weighted genome instability index progresses slowly, and that
metastasizing clones lacking 9p or 14q loss tend to be less aggressive and more likely to
establish isolated pancreatic metastasis. Approximately 35% of patients with isPM-RCC

have no clinical symptoms, while others present with abdominal pain (20%),




gastrointestinal tract bleeding due to duodenal infiltration (20%), obstructive jaundice
(9%), weight loss (9%), pancreatitis (3%), or diabetes (3%)[°]. Tumor markers, such as
CEA, CA12-5, and CA19-9 are either within normal limits or only slightly elevated, and
therefore have no diagnostic value. When isPM-RCC occurs many years after the
diagnosis of the primary tumor, it may not be suspected, and without careful elicitation
of medical history, the tumor may be mistaken for the more common primary
pancreatic tumor.

On imaging, isSPM-RCC presented as a well-circumscribed hypervascular mass (Table
1). While these tumors usually show homogeneous enhancement after contrast
injection, larger tumors may show rim enhancement, which has been described as a
typical feature of isPM-RCC. This imaging sign was present in our patient. Low et all!!l
suggested that rim enhancement was due to the tumor parasitizing blood supply from
surrounding structures and therefore having greater perfusion at the periphery.
Invasion of the common bile duct or main pancreatic duct is rare in isPM-RCCI™2l. In our
patient, the bile duct was dilated owing to distal compression by the mass, but there
was no invasion. These features can help distinguish isPM-RCC from clear cell
carcinoma of the pancreas, which is a variant of pancreatic ductal carcinoma. It is
usually hypovascular and is more likely to invade adjacent structuresl'3l. Differentiation
of isPM-RCC from pNET, a rare neoplasm that develops from endocrine tissues of the
pancreas, can be challengingl5l. Both tumors were hypervascular and did not invade
adjacent structures. However, although 20%-45% of isPM-RCCs are multifocal, pNET
usually present as a single mass[l415l. When a tumor is associated with one of the
hereditary cancer syndromes (e.g., von Hippel-Lindau disease), pNET is the most
probable diagnosis ['°l. A drop in signal on chemical-shift MRI sequence, as observed in
our patient, favors a diagnosis of isPM-RCC, since 80% of ccRCC metastases contain
intracellular lipids similar to the primary tumorl!7l. Another imaging feature that could
help differentiate these two tumor types is the mean relative percentage washout on CT.
Tae et al. found that the relative percentage washout was significantly higher in isPM-

RCC than in pNET (29.4% vs. 3.2%, P < 0.001) ['8]. When the diagnosis is uncertain, EUS-




guided biopsy can be useful, with a diagnostic accuracy of 90% [l Histologically,
metastasis is similar to that in primary RCC. The nests of polygonal cells are associated
with a rich vascular network. The Fuhrman nuclear grade tends to be higher in primary
renal neoplasms than in pancreatic metastases. Immunohistochemistry showed that the
tumor was diffusely positive for PAX8, CD10, CK8/18, vimentin, and PAX-8 and
negative for synaptophysin, CgA, CD56, CK7, and CK20[2],

Surgical rﬁsection remains the most effective treatment for primary RCC and its
metastases. The type of surgery mainly depends on whether the metastasis is solitary or
diffuse and on the location of the pancreatic lesion. Whipple’s procedure is performed
for proximal lesions that are limited to the head or uncinate process of the pancreas,
whereas distal pancreatectomy is performed for lesions in the pancreatic body or tail®!l.
In a study with long-term follow-up, the cumulative 3-year and 5-year OS rates after
pancreatic resection for RCC metastases were 72% and 63%, respectively. However,
lymph node involvement and extrapancreatic metastases are associated with poor
0SI2223], Over the last decade, the medical treatment of metastatic RCC has been
revolutionized by the introduction of highly effective targeted therapies with tyrosine
kinase inhibitors, mammalian target of rapamycin inhibitors, and monoclgnal
antibodies, such as angiogenesis and immune checkpoint inhibitors?4?: 20, The
Memorial Sloan Kettering Cancer Center has suggested that, for risk stratificatiog_of
cancer, the selection of treatment should be based on the type of malignancyl??l. The
first-line treatment for initial patients with favorable or intermediate prognosis is
bevacizumab or sunitinib plus interferon a, while those who fail the first-line treatment
can receive a high dose of IL-21¥l. Patients with poor proglﬁsis can receive
temsirolimus or sunitinib as first-line therapy, respectively. Those who had
multitargeted therapy can have everolimus as first-line therapy and tyrosine kinase

inhibitors as second-line therapy.

CONCLUSION




isPM-RCC is extremely rare and usually manifests many years after the resection of the
primary tumor. Misdiagnosis is possible without meticulous elicitation of medical
history and careful evaluation of the imaging findings. EUS-guided needle biopsy can

help establish a diagnosis, and surgical resection can prolong survival.
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