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Abstract

A 78-year-old man who underwent right nephrectomy for renal cell carcinoma (RCC) 18 years ago visited

our hospital complaining of abdominal pain. Imaging revealed that the pancreatic head tumor obstructed

the Santorini duct. We suspected a pancreatic intraductal tumor, such as an intraductal tubulopapillary

neoplasm or intraductal papillary mucinous neoplasm. Thus, the patient underwent subtotal stomach-

preserving pancreaticoduodenectomy. Pathological findings confirmed the diagnosis of metastatic RCC.

Herein, we report a case of pancreatic metastasis of an RCC that presented with a tumor in the pancreatic

duct.
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Introduction

The pancreas is a rare site for renal cell carcinoma (RCC) metastasis, accounting for 2% of all pancreatic

neoplasms [1]. In terms of manifestation of the pancreatic metastasis following a diagnosis of RCC, most

studies disclose mean time intervals of >10 years during which the patient may be disease-free [2]. On

contrast-enhanced computed tomography (CT) images, pancreatic metastases of RCCs are typical well-

demarcated and hypervascular tumors [3-6]. Additionally, pancreatic metastases from RCCs rarely affect

the pancreatic duct [7-10]. We herein report a rare case of pancreatic metastasis from an RCC with a tumor

in the Santorini duct.

Case report

A 78-year-old man with an 18-year history of right nephrectomy for RCC visited our hospital complaining

of abdominal pain. Hematological investigations revealed the following: pancreatic amylase 99 U/I (16—

52), lipase 236 U/I (16-60), carcinoembryonic antigen 3.1 ng/mL (<5), and carbohydrate antigen 19-9 88.0

U/mL (<37). CT revealed dilation of the main pancreatic duct (MPD) in the pancreatic body and tail (Figure

la). Endoscopic ultrasound (EUS) revealed a hypoechoic tumor measuring 30 mm inside the duct of

Santorini extending to the confluence of the MPD (Figure 1b, 1c). Color Doppler revealed blood flow into



the mass (Figure 1d). Contrast-enhanced harmonic imaging of EUS (CH-EUS) of the tumor revealed a

hyper-enhancement pattern (Figure 1e). Magnetic resonance cholangiopancreatography and endoscopic

retrograde pancreatography (ERP) revealed MPD disruption at the head of the pancreas and distal MPD

dilation (Figure 2a, b). Intraductal ultrasonography revealed a tumor filling the duct of Santorini, extending

to the confluence of the MPD (Figure 2c). Brush cytology and transpapillary biopsy findings were not

conclusive. Based on the above findings, we diagnosed a pancreatic intraductal tumor, intraductal

tubulopapillary neoplasm (ITPN) or intraductal papillary mucinous neoplasm (IPMN). The patient

underwent subtotal stomach-preserving pancreaticoduodenectomy. The resected specimen revealed a tumor

in the pancreatic head (Figure 3a). Pathologically, loupe findings demonstrated that most of the tumor was

localized in the duct of Santorini; however, a few tumor cells were also observed in the pancreatic

parenchyma (Figure 3b). Microscopic findings revealed that the tumor had filled the duct of Santorini.

Tumor cells in the duct of Santorini and pancreatic parenchyma had a clear cytoplasm (Figure 3c).

Immunohistochemical analysis revealed positive expression of CA9, CD10, and PAXS, which led to the

diagnosis of metastatic RCC (Figure 3d, 3e). The postoperative course was uneventful, and the follow-up

revealed the patient’s survival for 6 months without further treatment or any evidence of recurrence or

metastasis.



Discussion

RCC primarily metastasizes to the lung, liver, bone, and adrenal tissue. In only 2.8% of RCC patients, the

tumor has been reported to metastasize to the pancreas [11,12]. Pancreatic metastasis of recurrent RCC has

been reported in more than 85% of patients within 3 years after nephrectomy [13,14]. However, cases of

recurrence after 3 years or more have often been reported [15].

There are two mechanisms of RCC metastasis: lymphatic metastasis and hematogenous metastasis.

Hematogenous metastasis has been shown to be more common in cases of pancreatic metastasis [16,17].

Pancreatic metastases from RCC could be found in any part of the pancreatic parenchyma [18-20].

Pancreatic metastases from RCC exhibit abundant blood flow. Therefore, contrast-enhanced CT shows

a characteristic intense homogeneous arterial phase enhancement in pancreatic metastases, higher than that

observed in the normal pancreatic parenchyma [3-6]. In the present case, contrast-enhanced CT was not

performed because of renal failure. Although CH-EUS showed a hyper-enhancement pattern in the early

vascular phase, it was difficult to diagnose pancreatic metastasis from RCC because CH-EUS findings of

pancreatic intraductal tumors are not well known.

In the present case, ERP and EUS revealed that the tumor filled the duct of Santorini. In general, pancreatic



metastases from RCC have a high affinity for the pancreatic parenchyma and causes non-destructive

changes in the pancreatic duct [21]. The image findings of this case were not typical of pancreatic

metastases of RCC. The present case was difficult to diagnose preoperatively owing to similarities with a

pancreatic intraductal tumor. Although rare, a few cases of pancreatic metastases of RCCs affect the

pancreatic duct have been reported (table 1) [7-10]. Compared to other reported cases, the unique feature

of our case was the tumor morphology filling into the pancreatic duct, and the image resembled pancreatic

intraductal tumor, such as an intraductal tubulopapillary neoplasm or intraductal papillary mucinous

neoplasm. In addition, there were no reports of the pancreatic metastatic tumor of RCCs filled in the duct

of Santorini.

Pathologically, most of the tumor was located in the duct of Santorini; however, most of the pancreatic

duct epithelium was normal and was only partially invaded by the metastasis from RCC. Additionally, RCC

metastasis was also observed in the pancreatic parenchyma. Based on the above findings, the RCC was

assumed to have metastasized to the pancreatic parenchyma, partially invade the pancreatic duct, and then

extend into the pancreatic duct.

In conclusion, we encountered a rare case of pancreatic metastasis of RCC, where the tumor filled the

pancreatic duct.






Acknowledgement:

This work supported by JSPS KAKENHI Grant Number JP 19K07938 (A.S.).

Disclosure statement:

The authors have no conflicts of interest to disclose concerning this article.



References

[1].

[3].

[4].

[6].

[7].

Comunoglu C, Altaca G, Dmiralay E, et al. Multiple metastatic renal cell carcinoma isolated to

pancreas. Lancet Oncol. 2012;10:287-93.

Ballarin R, Spaggiari M, Cautero N, et al. Pancreatic metastases from renal cell carcinoma: the

state of the art. World J Gastroenterol. 2011;17:4747-56.

Kassabian A, Stein J, Jabbour N, et al. Renal cell carcinoma metastatic to the pancreas: a single-

institution series and review of the literature. Urology. 2000; 56:211-5.

Ghavamian R, Klein KA, Stephens DH, et al. Renal Cell Carcinoma Metastatic to the Pancreas:

Clinical and Radiological Features. Mayo Clin Proc. 2000;75:581-5.

Faure JP, Tuech JJ, Richer JP, et al. Pancreatic metastasis of renal cell carcinoma: presentation,

treatment and survival. J Urol. 2001;165:20-2.

Braufau BP, Cerqueda CS, Villalba LB, et al. Metastatic Renal Cell Carcinoma: Radiologic

Findings and Assessment of Response to Targeted Antiangiogenic Therapy by Using Multidetector

CT. Radiographics. 2013;33:1691-716.

Yachida S, Fukushima N, Kanai Y, et al. Pancreatic metastasis from renal cell carcinoma

extending into the main pancreatic duct: a case report. J Clin Oncol. 2002;32:315-7.

10



[8]. Hijioka S, Hifumi M, Mekky MA, et al. Total Pancreatectomy for metastatic reanal cell carcinoma

with marked extension into the main pancreatic duct. Inter Med. 2010;49:557-62.

[9].  Fabre JM, Rouanet P, Dagues F, et al. Various features and surgical approach of solitary pancreatic

metastasis from renal cell carcinoma. Eur J Surg Oncol. 1995;21:683-6.

[10].  Abbas MA, Collins JM, Mulligan DC. Renal cell carcinoma metastatic to pancreas. AM J Surg

2001;182:183-4.

[11]. Reddy S, Wolfgang CL. The role of surgery in the management of isolated metastases to the

pancreas. Lancet Oncol. 2009;10:287-93.

[12]. Klugo RC, M Detmers, Stiles RE, et al. Aggressive versus conservative management of Stage [V

renal cell carcinoma. J Urol. 1977;118:244-6.

[13].  Schauer M, Vogelsang H, Siewert JR. Pancreatic resection for metastatic renal cell carcinoma: a

single center experience and review of the literature. Anticancer Res. 2008;28:361-5.

[14].  Benhaim R, Oussoultzoglou E, Saeedi Y, et al. Pancreatic metastasis from clear cell carcinoma:

outcome of an aggressive approach. Urology. 2015;85:135-40.

[15]. Thompson LD, Heffess CS. Renal cell carcinoma to the pancreas in surgical pathology material.

Cancer. 2000;89:1076-88.

11



[16].  Strijk SP. Pancreatic metastasis of renal cell carcinoma; report of two cases. Gastrointest Radiol.

1989;14:123-6.

[17].  Wente MN, Kleef J, Esposito I, et al. Renal cancer cell metastases in to the pancreas. A single-

center experience and overview of the literature. Pancreas. 2005;30:218-22.

[18]. M Habu, R Hosotani, A Miki, at al. Pancreatic metastasis from renal cell carcinoma: A review of

13 cases. Jpn Gastroenterol Surg. 2012;45:1331-138.

[19]. Reddy S, Wolfgang CL. The role of surgery in the management of isolated metastases to the

pancreas. Lancet Oncol. 2009;10:287-93.

[20]. Klugo RC, Detmers M, Stiles RE, et al. Aggressive versus conservative management of Stage IV

renal cell carcinoma. J Urol. 1977;118:244-6.

[21].  Sellner F, Tykalsky N, Santis MD, et al. Solitary and multiple isolated metastases of clear cell

renal carcinoma to the pancreas: an indication for pancreatic surgery. Ann Surg Oncol. 2006;13:75-

85.

Legends to Figures

Figure 1
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Computed tomography (CT) and endoscopic ultrasound (EUS) imaging.

(a) Abdominal CT. The main pancreatic duct (MPD) is dilated from the pancreatic body to the tail (yellow

arrows). (b) EUS image and (c) schema. A hypoechoic mass measuring 30 mm is detected in the duct of

Santorini. The mass extends to the confluence of the pancreatic ducts and dilates the downstream MPD. (d)

Color Doppler EUS showing several blood flows in the mass. (e¢) Contrast-enhanced EUS: The mass

showing a hyper-enhancement pattern.

Figure 2

Magnetic resonance imaging and endoscopic retrograde pancreatography (ERP).

(a) Magnetic resonance cholangiopancreatography image. The main pancreatic duct (MPD) showing

disruption in the pancreatic head (yellow arrow) with distal pancreatic duct dilation. (b) ERP showing

disruption of the MPD in the pancreatic head (yellow arrow). The MPD is dilated from the pancreatic

body to the tail. (c) An intraductal ultrasonography image atthe [A] line of the (b) image. A hypoechoic

mass is located in the duct of Santorini (yellow arrow), extending to the confluence of the MPD (white

arrow).
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Figure 3

Pathological findings.

(a) The resected specimen, a solid tumor, is found in the duct of Santorini (white arrow).

(b) The loupe image of the area surrounded by the blue line in image (a). A tumor is observed inside

the duct of Santorini (white arrow). Furthermore, another tumor was detected in the pancreatic

parenchyma (yellow arrow). (c) Clear cells were observed in both the ducts of the Santorini tumor and

the pancreatic parenchyma tumor. (d) Immunohistochemically, tumor cells showing CA9 expression.

(e) Immunohistochemically, tumor cells showing PAX8 expression.
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