
Aim of the study: Metastases from re-
nal cell carcinoma represent between 
0.25% and 3.00% of all resected pan-
creatic tumours. The aim of this study 
was to review 13 patients with renal 
cell carcinoma metastatic to the pan-
creas. 
Material and methods: Clinical data, 
time from initial presentation, oper-
ative outcome, long-term survival, 
tumour size, presence of lymphatic 
invasion, and surgical margin status 
were evaluated.
Results: The median age of the pa-
tients was 62 years (mean 60.9). The 
median time for appearance of met-
astatic disease following resection 
of the primary tumour was 9 years 
(mean 8.38). Pancreatic metastases 
were located in the head of the pan-
creas in four patients, in the body in 
three, in the tail in two patients, and 
four patients had multiple pancreatic 
localisations. Four (30.7%) pancreato- 
duodenectomies, 5 (38.5%) distal re-
sections, 2 (15.3%) total pancreatecto-
mies, 1 (7.6%) enucleation, and 1 (7.6%) 
Roux duodenojejunostomy were per-
formed. Two patients (15.3%) had 
postoperative complications. Opera-
tive mortality was 0%. Surgical mar-
gins were microscopically positive in 
1 (8.3%) patient, and lymph nodes 
were positive in 2 (16.6%) patients. In 
our group of 7 deceased patients the 
mean survival was 19 months (medi-
an 16 months).
Conclusions: Renal cell carcinoma 
metastatic to the pancreas can occur 
several years after nephrectomy. In 
our series a large number of patients 
with occurrence of symptoms, advan- 
cement of tumours, metastases to 
lymph node, and positive margin 
were connected with short survival 
period. Early detection of primary tu-
mour, long and thorough patient care, 
and radical resections give patients 
a chance for a prolonged life.

Key words: metastases, pancreas, sur- 
gery, renal cell carcinoma.
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Introduction

Metastatic lesions in the pancreas are rare and account for about 2–11% 
of all pancreatic malignancies [1, 2]. Of resected pancreatic tumours, 0.25–
3.00% of specimens are pathologically determined to be renal cell carcinoma 
(RCC), depending on the series [1]. In such cases, the differential diagnosis 
includes mainly primary pancreatic tumours, and the diagnosis of metastat-
ic RCC is frequently made at the time of microscopic examination.

Most patients have widespread systemic diseases at the time of diag-
nosis. Pancreatic metastases are asymptomatic in more than 50% of cas-
es; they are often detected during follow-up investigations after surgery for 
a primary lesion or as an incidental finding on imaging studies performed for 
an unrelated indication [2]. Symptoms, when present, are often nonspecific, 
such as abdominal pain, anaemia, weight loss, vomiting, nausea, jaundice, 
or gastrointestinal bleeding [3, 4].

The interval between nephrectomy and pancreatic metastasis is typically 
long, and has been reported up to 32 years [5]. The lesions are multifocal 
in about 30% of patients and resectable in 80% of patients [5]. It has been 
suggested that pancreatic metastases may arise from regional lymphatic 
dissemination because the pancreas and kidneys are located close to one 
another within the retroperitoneal compartment [6]. However, no relation-
ship between the location of the metastasis within the pancreas and the 
site of the primary RCC has been demonstrated; left-sided tumours do not 
metastasise preferably to the tail of the pancreas, and pancreatic head me-
tastases are not found predominantly in patients with right-sided tumours 
[7, 8].

Standardised pancreatic resection adapted to the location of the tumour 
in terms of partial pancreatoduodenectomy, distal pancreatectomy, and to-
tal pancreatectomy was generally recommended for the management of 
metastasis. Surgical resection of metastatic disease limited to the pancreas 
has a five-year survival rate of 29–35% [9].

Material and methods

A retrospective review of 13 patients undergoing surgical management 
at the Department of Gastrointestinal Surgery for renal cell carcinoma 
metastatic to the pancreas was performed. Clinical data included sex, age, 
symptoms, medical history, time from initial presentation, other metastatic 
sites, operative outcome, and long-term survival after pancreatic resection. 
All patients underwent chest radiography, abdominal ultrasonography, and 
computed tomography (CT). The typical feature on CT was a hypervascula-
rised pancreatic mass [10] (Fig. 1). Tumour size, histological type, the pres-
ence of lymphatic invasion, and surgical margin status were evaluated. All 
patients in the study had a known primary renal cell carcinoma, and the final 
pathology report on the pancreatic specimen was consistent with renal cell 
carcinoma. Patients with primary pancreatic malignancies were excluded. 
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All resections were standard resections in which only the 
lymph nodes in the tumour specimen were removed. Sur-
gical morbidity and mortality were defined as occurring 
within 30 days of the operation. Follow-up information 
was obtained through the patient or the patient’s family.

Results

Thirteen patients underwent surgery for isolated renal 
cell carcinoma metastases to the pancreas. The median age 
of the patients was 62 years (mean 60.9, range 33–70); there 
were 8 (61.5%) female and 5 (38.4%) male patients. Prima-
ry RCC originated from the left kidney in 5 patients (38.4%) 
and from the right kidney in 8 (61.5%). The median time for 
appearance of metastatic disease following resection of the 
primary tumour in this series was 9 years (mean 8.38, range 
2–17). Symptoms of pancreatic involvement were variable. 
Abdominal pain was seen in 8 patients (61.5%), vomiting in 
4 (30.7%), weight loss in 4 (30.7%), obstructive jaundice in 
2 (15.3%), and gastrointestinal bleeding in 2 (15.3%). Five pa-
tients (38.4%) had no symptoms at all, with the pancreatic 
mass being found on routine follow-up radiologic imaging. 
Patient characteristics are shown in Table 1. One patient in 
the series, prior to developing a pancreatic metastasis, had 
metastases to the lung and the thyroid gland, all of which 
were resected.

Pancreatic metastases were located in the head of the 
pancreas in 4 patients (30.7%), in the body in 3 (23%), in 
the tail in 2 (15.3%), and 4 patients (30.7%) had multi-
ple pancreatic localisations. A total pancreatectomy was 

performed in 2 (15.3%) patients for multiple pancreatic 
metastases, 1 with splenectomy. Four (30.7%) pancreato-
duodenectomies, 2 of them as Whipple, 1 as Claget, and 
1 as a pylorus preserving pancreatoduodenectomy, were 
performed for metastasis in the pancreatic head. For me-
tastases in the pancreatic body and the tail, 5 (38.5%) 

Table 1. Patients characteristics and pattern of  metastasis

Patient
No.

Sex Age
(yr)

Kidney
RCC

Years to 
pancreatic 
metastases

Concomitant diseases  and 
medical history

Symptoms

 1. M 33 right 3 abdominal pain, vomiting, weight loss

 2. M 64 right 12 diabetes, after cholecystectomy abdominal pain, sweating

 3. M 68 right 11 after thyroidectomy (benign tumor) abdominal pain, upper gastrointestinal 
bleeding, obstructive jaundice, vomiting

 4. F 70 right 14 diabetes,  arterial hypertension, large bowel 
diverticulosis, after cholecystectomy and 
appendectomy

abdominal pain, weight loss, obstipation

 5. M 70 left 3 abdominal pain, upper gastrointestinal 
bleeding, obstructive jaundice, vomiting

 6. M 58 right 6 arterial hypertension abdominal pain, vomiting

 7. F 65 right 2 liver cyst no symptoms

 8. F 58 left 9 diabetes, after  hysterectomy 
(myoma uteri)

abdominal pain, weight loss

 9. M 58 right 6 no symptoms

10. F 62 left 9 hypothyroidism no symptoms

11. F 61 left 17 after thyroidectomy (RCC metastasis to the 
thyroid)  (15 years after nephrectomy) and 
metastasectomy (RCC metastasis to the lung)  
(16 years after nephrectomy) 

no symptoms

12. F 68 right 15 after hysterectomy (myoma uteri), 
cholecystectomy, appendectomy

abdominal pain, weight loss

13. F 57 left 2 hypothyroidism, after  hysterectomy  
(myoma uteri)

no symptoms

RCC – renal cell carcinoma

Fig. 1. A computed tomography scan of the abdomen showing pan-
creatic metastases from renal cell carcinoma with typical hypervas-
cular features
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distal resections were performed (Fig. 2), 2 with splenec-
tomy. Furthermore, we performed 1 (7.6%) enucleation 
for metastasis in the body of the pancreas, together with 
a liver resection for simultaneous pancreatic and liver me-
tastasis. In 1 (7.6%) patient, resection was not performed 
because of locally advanced disease, and only Roux duo-
denojejunostomy was carried out. Twelve patients in our 
series underwent an elective surgical procedure, andone 
patient required urgent pancreatoduodenectomy. In the 
urgent case, this resulted from tumour erosion through 
the wall of the duodenum, leading to upper gastrointes-
tinal bleeding.

Two patients (15.3%) had postoperative complications. 
One patient (7.6%) developed urethritis. One patient 
(7.6%) with liver parenchymal bleeding required reoper-

ation for haemostasis on the second postoperative day. 
Operative mortality was 0%.

Patients median survival from the time of metasta-
sectomy was 15 months (mean 24, range 2–84 months). 
Survival was defined for 31.12.2012. In our group of 7 de-
ceased patients mean survival was 19 months (median 
16 months). Survival analysis and Kaplan-Meier survival 
curve are presented in Figure 3. Details of surgical proce-
dures and postoperative outcome are shown in Table 2.

Histologic examination of the resected specimens 
showed metastasis of renal cell carcinoma with the clas-
sic clear cell pattern. The median size of the metastatic 
tumours was 3 cm (mean 4.38, range 0.3–10 cm). Surgi-
cal margins were microscopically positive (R1 resection) in 
1 (8.3%) of 12 patients undergoing resection. Lymph nodes 

Fig. 3. Survival analysis and Kaplan-Meier survival curve
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Fig. 2. Surgical specimen of the distal pancreatectomy with meta-
static renal cell carcinoma

Table 2. Details of surgical procedures and postoperative outcome in patients undergoing surgery for pancreatic metastases from renal 
cell carcinoma

Patient
No. 

Site of 
metastases

Procedure performed Postoperative
complications

Survival 
(mo)

Status   

1. head,
 body

laparotomy, biopsy,
roux duodenojejunostomy 

no 10 dead

2. body distal pancreatectomy, 
splenectomy

no 16 dead

3. head whipple pancreatoduodenectomy liver 
parenchymal bleeding

2 dead

4. tail distal pancreatectomy, splenectomy,
sigmoidectomy

no 45 dead

5. head pylorus preserving 
pancreatoduodenectomy

no 7 dead

6. head claget pancreatoduodenectomy urethritis 84 alive

7. body enucleation metastasis and excisio 
liver metastasis

no 17 dead

8. head, tail total pancreatectomy no 47 alive

9. head whipple pancreatoduodenectomy no 36 dead

10.  body, tail distal pancreatectomy no 15 alive

11. head, tail total pancreatectomy, splenectomy no 12 alive

12. body distal pancreatectomy no 12 alive

13. tail distal pancreatectomy no 10 alive
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were positive in 2 (16.6%) of the 12 patients evaluated. Tu-
mour characteristics and histological results are shown in 
Table 3.

Discussion

Common metastatic sites for RCC are lung, bone, liver, 
adrenal, brain, thyroid, gallbladder, pancreas, and muscle. 
Isolated solid organ metastasis to the pancreas occurs in-
frequently in the absence of widely disseminated disease. 
It is estimated that approximately one third of patients 
with RCC have metastases at presentation and that an-
other 20–30% of patients with localised RCC will relapse 
after radical nephrectomy [9]. Although the majority of 
metastases occur within three years of radical nephrec-
tomy, the appearance of metastatic disease many years 
after nephrectomy is a well-known feature of RCC [9]. Most 
of the studies reviewed report mean time intervals greater 
than 10 years, and a period as long as 32.7 years has been 
described [11]. Therefore, patients with a history of RCC 
should be monitored for more than 10 years after radical 
surgery to detect recurrence, especially distant metastasis 
[12]. No significant impact of time interval on disease-free 
or overall survival could be demonstrated, although pa-
tients with metachronous metastases occurring within 
two years of the primary RCC tended to have a poorer out-
come [6]. In the opinion of some authors, the development 
of metastatic deposits after a prolonged disease-free peri-
od may actually be a negative prognostic indicator, imply-
ing a rapid and uncontrollable change in tumour biology 
[13]. In our experience, the median interval after nephrec-
tomy was 9 years (mean 8.38, the longest interval was  
17 years).

The average age of our patients at presentation (60.9 
years) was similar to the findings reported in the litera-
ture (61.1 years) [14]. Patients with RCC may be completely 
asymptomatic, or they may develop symptoms of abdom-
inal pain, gastrointestinal bleeding, jaundice, and weight 
loss. Hiotis et al. found that 69% of patients with isolat-

ed pancreatic metastasis were completely asymptomatic 
at presentation [15]. In the current series, only 5 (38.5%) 
patients had no symptoms. According to Sellner et al., 
in patients with symptoms, pain (20%), gastrointestinal 
bleeding (20%), weight loss (9%), and jaundice (9%) were 
the most common (in our study these were 61.5%, 30.7%, 
15.3%, 15.3%, respectively) [8]. Interestingly, in the medical 
history of 4 (30.7%) out of 13 of our patients, thyroid dis-
eases were mentioned, and 3 (42.8%) out of 7 women un-
derwent hysterectomy because of uterine myoma. In our 
series, in 1 patient (7.6%) pancreas was not the only site 
of metastasis at the time of surgery (liver metastasis). In 
1 patient (7.6%) the pancreas was the only site of metas-
tasis during the operation, but another metastatic lesion 
in a different organ (lung and thyroid) had been removed 
previously. Previous disease recurrences, regardless of site, 
should not dissuade the surgeon from considering resec-
tion of pancreatic metastases if patients are otherwise 
free of disease at the time of observation [3]. In their series 
of 23 patients, Zerbi et al. noted a 34.8% rate of multifocal 
pancreatic metastases by pathological examination, but 
preoperative imaging had predicted multiple lesions far 
less often [3]. In our experience, 4 patients (30.7%) had 
multiple pancreatic localisations. In the head of the pan-
creas in 4 patients (30.7%), in the body in 3 (23%), and in 
the tail in 2 (15.3%), metastases were located. In the se-
ries by Thompson et al. the tumours seemed to involve 
the body and tail (33%) slightly more frequently than other 
sites, but involvement of the head was nearly as common 
(29%) [14]. In our study the mean size of the metastatic 
tumours was 4.38 cm (median 3 cm). According to Thomp-
son’s et al. Review of the English Literature, the mean size 
of the metastatic tumours was 4.9 cm [14]. About 30–39% 
of the metastases to the pancreas were multiple [5, 8]. The 
number and size of the pancreatic lesions did not show 
any significant association with either disease-free or 
overall survival [6]. No survival benefit was observed for 
those with solitary metastases, but survival was found to 

Table 3. Tumor characteristics

Patient
No.

Histopathological 
examination

Tumor size (cm)
and location  

Margins
status

Lymph node 
metastases

1. MRCC head and body – 10 N/A N/A

2. MRCC body – 4 R0 N1

3. MRCC head – 10 R0 N0 

4. MRCC tail – 4 R0 N0

5. MRCC head – 3 R1 N0

6. MRCC head – 5 R0 N0

7. MRCC body – 1.5 R0 N0

8. MRCC head – 3,  tail – 4 R0 N1

9. MRCC head – 3 R0 N0

10. MRCC body – 0.8, 0.7, tail – 3 R0 N0

11. MRCC head – 3.5,  tail – 3 R0 N0

12. MRCC body – 4 R0 N0

13. MRCC tail – 0.3, 0.5, 1 R0 N0

MRCC – metastasis of renal cell carcinoma; N/A – not applicable
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be significantly higher after an R0 resection, independent 
of the number of tumour lesions. In the current study sur-
gical margins were microscopically positive (R1 resection) 
in 1 (8.3%) patient.

The current literature contains no data supporting 
medical treatment of patients with isolated pancreatic 
RCC metastases, even though there is some evidence that 
patients who do not undergo resection still have a reason-
ably long survival [5]. In almost all of the studies, pancre-
atic resection was recommended in the presence of isolat-
ed pancreatic localisation, and when technically feasible. 
The specific type of surgical resection will depend on the 
location of the tumour within the pancreas. These proce-
dures range from pancreatoduodenectomy (for tumours 
in the head, neck, and uncinate process of the pancreas) 
to middle-segment or distal pancreatectomy (for tumours 
in the body and tail of the pancreas). In some instances, 
small isolated metastatic tumours to the pancreas can be 
treated with enucleation of the lesion, thereby preserv-
ing the pancreatic parenchyma [16, 17]. In cases of mul-
ticentric pancreatic metastases, total pancreatectomy 
has been performed, although this treatment approach is 
uncommon [16]. Symptomatic, unresectable patients may 
still receive palliative surgery because of their relatively 
good prognosis. In the series by Bassi, 22.7% patients did 
not have surgical resection because of locally advanced 
disease [5]. Long-term survival of patients with renal cell 
carcinoma metastatic to the pancreas or periampullary re-
gion is better than that of patients with resected primary 
adenocarcinoma of the pancreas, and significantly better 
than that of patients with tumours metastatic from other 
sites [18]. Lymph node involvement is of uncertain prog-
nostic significance; however, it occurs only rarely with RCC. 
Multifocality or larger metastatic nodules can lead to more 
extensive operations, but do not preclude long-term sur-
vival, as also documented by Sellner et al. [7, 8]. Given that 
many studies report no pancreatic lymph node involve-
ment in the surgical specimens, radical lymph node dis-
section does not seem to be mandatory [19]. In the current 
study, lymph nodes were positive in 2 (16.6%) patients.

The 5-year survival rate ranged between 37% and 88% 
[6]. These differences in outcome may be explained by the 
small patient numbers and the wide variety of tumour 
characteristics; the percentage of symptomatic lesions 
ranged from 24 to 88%, and metastases were synchronous 
in 0–29% [6]. Ballarin had identified 18 studies addressing 
pancreatic metastasectomy for RCC with 5 or more pa-
tients [11]. Of the 12 studies that included long-term sur-
vival data (the 5-year survival rate ranged between 0 and 
100%), 7 (58.3%) reported 5-year survival rates from the 
time of the pancreatic metastasectomy higher than 80% 
[11]. In a series by Zerbi et al. conducted on surgically re-
sected patients, 2- and 5-year survival rates were 95% and 
88%, respectively [3]. Another literature review showed 
actuarial 3- and 5-year survival rates of 78% and 72%, re-
spectively [8]. Although our survival results are worse, ion 
our opinion surgery is effective for some patients in order 
to improve their survival. The mean live patient follow-up 
was 30 months (median 13.5 months). The longest sur-
vivor remains alive 84 months after resection. The large 

number of patients with the occurrence of symptoms, the 
advancement of tumours in our patients, metastases to 
lymph nodes, and one positive margin are probably con-
nected with their short survival period. Early detection of 
primary RCC, effective surgical procedure (nephrectomy or 
nephron-sparing surgery), long and thorough patient care, 
radical, and pancreatic parenchyma saving resections give 
patients in this group a chance for a prolonged life [17, 20]. 
Pancreatic resections can nowadays be performed with 
low morbidity and mortality rates, in particular in high-vol-
ume centres [12].
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