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Abstract. We analyzed the clinicopathological character-
istics and therapeutic outcomes of patients with metastatic 
gastric tumors arising from renal cell carcinoma (RCC) to 
identify post-therapy prognostic factors. A total of 22 patients 
who were treated for metastatic gastric tumors arising from 
RCC were included in the study. A retrospective review was 
performed on the clinical characteristics of this disease. The 
median time interval from radical excision of the primary 
tumor to the detection of gastric metastasis (IGM) was 
6.3 years. The overall 1- and 3-year survival rates were 52.6 
and 21.0%, respectively, and the median survival time was 
19 months. Compared with patients with an IGM of <6.3 years, 
patients with an IGM of ≥6.3 years showed a significantly 
longer median survival time (5 vs. 24 months; P=0.017). The 
median tumor size was significantly greater in patients with 
multiple metastases compared with those with solitary metas-
tasis (4 vs. 2 cm; P=0.036). The incidence of patients who 
had undergone therapeutic tumor resection was significantly 
higher in patients with solitary metastasis compared with 
those with multiple metastases (100.0 vs. 35.7%; P=0.019). 
The appearance of gastric tumors in patients with a history 
of RCC should prompt the clinician to investigate the possi-
bility of metastasis even several years after detection of the 
original renal cancer. A longer interval from nephrectomy to 
the diagnosis of gastric metastasis is generally indicative of 
a better prognosis, most likely the result of less aggressive 
tumor growth.

Introduction

Based on clinical and autopsy findings, the stomach is an 
unusual site for metastasis and the reported incidence of 

metastatic gastric tumors is 0.2-0.7% (1-3). Metastatic spread 
to the stomach may occur a number of years after the initial 
treatment of the primary malignancy. The breast, melanoma, 
lung and esophagus are the most common primary sites of 
metastases to the stomach (2-4). The most common sites of 
metastasis in renal cell carcinoma (RCC), which accounts 
for 2 to 3% of adult malignant neoplasms, are the lung (75%), 
lymph nodes (36%), bone (20%) and liver (18%) (5). RCC is 
known to cause metastatic recurrences a number of years after 
its resection and even after immunotherapy or molecularly 
targeted therapy. Whereas the gastrointestinal tract is a rare 
site for metastases of RCC, rare sites of metastasis, including 
the thyroid, pancreas, skeletal muscles and skin, are character-
istic of RCC (5,6). 

As gastric metastasis is a rare condition, information on 
gastric metastases is generally limited to single case reports 
and there are no reported prognostic outcomes. Our searches 
of English literature on gastric metastases arising from RCC in 
MEDLINE revealed only 22 studies, including a case treated in 
our hospital, with clearly presented data. In the present study, 
we reviewed the clinical presentation, surgical management 
and prognostic factors of metastatic gastric tumors arising 
from RCC.

Materials and methods

Literature search. We performed a search of English litera-
ture published between 1970 and 2011 in MEDLINE and 
PubMed for articles on metastatic gastric tumors arising 
from RCC using the keywords ‘gastric metastasis’ and ‘renal 
cell carcinoma’. The reference lists of the articles identified 
in this manner were then manually searched to identify any 
additional references and articles published only in abstract 
form were excluded. From this search, we identified 22 cases 
of gastric metastases arising from RCC (1,5,7-22). 

We reviewed 22 patients who were diagnosed with gastric 
metastases arising from RCC, including one patient who 
was treated in our hospital. For each patient, we obtained 
data on age, gender, tumor location, tumor size, metastases 
to other organs, histological type, the time interval between 
radical excision of the primary tumor and the diagnosis of 
gastric metastasis (IGM), treatment method and outcome. We 
analyzed these data to identify possible correlations between 
clinical variables and survival.
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Statistical analysis. We used the Mann-Whitney U  test to 
evaluate correlations among the continuous variables for each 
group and Pearson's Chi-square test to compare the categorical 
variables. We used the Kaplan-Meier method to generate cumu-
lative survival rates and compared them using the log‑rank test 
to evaluate statistically significant differences (23). P<0.05 
was considered to indicate a statistically significant result. 
Statistical analysis was performed using SPSS for Windows 
version 13.0 (SPSS, Inc., Chicago, IL, USA).

Results

Clinical characteristics. The clinical features of the 
22 reported cases are listed in Table I. The median age of 
the patients was 68 years (range, 48-83) and there was a male 
predominance, with a male-to-female ratio of 16:5. Among 
these patients, 6 had lesions in the upper third of the stomach, 
10 had lesions in the middle third and 6 had lesions in the 
lower third. The tumor size ranged from 1 to 8 cm (median, 
3 cm). Based on gross appearance, we divided the tumors into 
ulcerated and protruding types. Examination of the tumors 
revealed 7 cases with the ulcerated type and 11 cases with the 
protruding type. Symptoms associated with bleeding of the 
tumors, such including melena, hematemesis or anemia, were 
observed in 18 cases (81.8%). 

The median IGM was 6.3 years (range, 1-23). The case 
with the maximal interval of 23 years was the patient treated 
in our hospital. The RCCs were clear-cell carcinomas in 
all cases. A total of 7 cases had solitary gastric metastasis 
and 14 cases had metastases in other locations. Among the 
14  cases with metastases in other locations, tumors were 
found in the lung in 8 cases, bone in 4 cases, liver in 3 cases, 
pancreas in 2 cases and in the brain, esophagus, duodenum, 
spleen, peritoneum and paraaortic lymph nodes in 1 case each. 
Treatment included wedge resection, gastrectomy and endo-
scopic resection in 12 cases and palliative therapy in 9 cases 
due to the general condition of the patients and the presence of 
additional metastases. 

Survival analysis. The median survival time was 19 months 
(range, 1 to 36) and the overall 1- and 3-year survival rates 
after therapy were 52.6 and 21.0%, respectively (Fig.  1). 
Clinical characteristics of patients with metastatic gastric 
tumors arising from RCC are shown in Table II, together with 
a comparison of survival rates among subgroups of prog-
nostic factors. The median survival period of patients with a 
protruding type tumor was significantly worse than those with 
an ulcerated type tumor (5 vs. 24 months; P=0.030). When 
patients were divided into two groups depending on the IGM 
(i.e., <6.3 or ≥6.3 years), median survival was 5 months for 
patients with an IGM <6.3 years compared with 24 months 
for those with an IGM ≥6.3 years (P=0.017; Fig. 2). A short 
interval between initial radical excision of the primary tumor 
and appearance of gastric metastasis was found to be signifi-
cantly associated with a poor outcome. The 3-year survival rate 
of patients with a tumor <3 cm in diameter tended to be higher 
than those with a tumor in ≥3 cm diameter (72.9 vs. 11.1%), 
although the differences did not reach statistical significance 
(P=0.067). There were no significant influences on survival 
rate by age, gender, tumor location, bleeding, metastasis type 

or method of therapy. No independent prognostic factors were 
identified by multivariate analysis, probably due to the small 
patient number. 

Comparison of solitary and multiple metastases. Table III 
shows a comparison of clinical characteristics between soli-
tary and multiple metastases of 22 patients with metastatic 
gastric tumors arising from RCC. The median tumor size 
was significantly greater in patients with multiple metastases 
than in those with solitary metastasis (4 vs. 2 cm; P=0.036). 
The incidence of tumor resection performed as therapy was 
significantly higher in patients with solitary metastasis than 
in those with multiple metastases (100.0 vs. 35.7%; P=0.019). 
There were no significant differences in age, gender, tumor 
location or the IGM between solitary metastasis and multiple 
metastases.

Figure 1. Survival curves of 22 patients with metastatic gastric tumors arising 
from renal cell carcinoma. 

Figure 2. Survival curves of 9 patients with metastatic gastric tumors diag-
nosed ≥6.3 years after radical excision of the primary tumor (solid line) and 
those for 10 patients with metastatic gastric tumors diagnosed <6.3 years of 
radical excision of the primary tumor (dotted line). There was a significant 
difference in survival between the two groups (P=0.017). P-values were cal-
culated using the stratified log-rank test.
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Discussion

This study demonstrated that the median IGM of the 22 
patients with RCC metastasis to the stomach was 6.3 years 
(range, 1-23), meaning that most patients with primary renal 
cancer present with metastasis in the stomach several years 
after the initial diagnosis and treatment of their original 
primary cancer. To date, there are no published studies 
investigating the treatment of patients with metastatic gastric 
tumors following curative resection for RCC. The particularly 
noteworthy finding in the present study was that patients with 
an IGM <6.3 years had a significantly poorer prognosis than 
those with an IGM ≥6.3 years. 

The time interval between diagnosis of the primary 
tumor and diagnosis of gastric metastasis is reported to be 

1.3-2.1 years for all metastatic gastric tumors arising from 
melanoma, breast and lung cancers (4,24). It has been reported 
that the majority of gastric metastases arising from lung 
cancer and malignant melanoma were detected within 2 years, 
most likely due to the rapid progression of these malignant 
tumors (2,4). By comparison, the time interval between the 
diagnosis of primary breast cancer and diagnosis of gastric 
metastasis was reported to be 4.0-6.5 years and the median 
survival period following treatment of these metastases was 
10-20 months  (25,26). Consistent with these findings was 
our finding in the present study that the IGM was 6.3 years 
for gastric metastasis arising from RCC and that the median 
survival period following treatment was 19 months. Taken 
together, these results suggest that since metastatic gastric 
tumors arising from RCC and those arising from breast cancer 
are slow growing, there may be similarities in the clinical 
characteristics associated with these cancers.

The present study also confirms the potential of RCC to 
lead to resectable solitary stomach metastasis, which comprise 
31.8% of all metastatic gastric tumors arising from RCC. 
Although RCC spreads hematogenously and is known for 
its ubiquitous metastatic patterns, solitary stomach tumors 
arising from RCC metastasis is rare. Surgical resection is 
the preferred treatment for solitary metastasis in the absence 
of contraindication related to the general state (27). In the 

Table III. Comparison of clinical characteristics between soli-
tary metastasis and multiple metastases arising from renal cell 
carcinoma.

	 Solitary	 Multiple 	
Characteristics	 metastasis	 metastases	 P-value

Age (years), 
mean (range)	   67 (58-78)	 68 (48-83)	 0.933
Gender, n			   0.573
  Male	 5	 10	
  Female	 1	   4	
Tumor location, n			   0.964
  Upper third	 2	   3	
  Middle third	 3	   6	
  Lower third	 2	   4	
Median tumor size
(cm), mean (range)	 2 (1-5)	  4 (1.5-8)	 0.036
Median IGM (years),	 10 (1-23)	 6.2 (1.3-20)	 0.447
mean (range)
Therapy, n			   0.019
  Resection	 7	   5	
  Palliative	 0	   9	
Outcome, n			   0.036
  Survived	 5	   3	
  Succumbed to disease	 1	 11	

IGM, time interval between radical excision of the primary tumor and 
the diagnosis of gastric metastasis.

Table II. Clinical characteristics of patients following treatment 
of metastatic gastric tumors arising from renal cell carcinoma.

	 3-year survival 	 Median survival	
Characteristics	 rate (%)	 time (months)	 P-value

Overall	 21	 19	
Age (years)			   0.631
  <68	 28.6	 24	
  ≥68	 14.8	 6	
Gender			   0.345
  Male	 26.7	 19	
  Female	 0	 5	
Tumor location			   0.102
  Upper third	 0	 24	
  Middle third	 38.9	 23	
  Lower third	 20	 5	
Tumor size (cm)			   0.067
  <3	 72.9	 -	
  ≥3	 11.1	 5	
Gross appearance type			   0.030
  Ulcerated	 28.6	 24	
  Protruding	 26.7	 5	
Bleeding			   0.366
  Yes	 26.7	 23	
  No	 0	 4	
Metastasis			   0.133
  Solitary	 -	 -	
  Multiple	 16.7	 5	
IGM (years)			   0.017
  <6.3	 0	 5	
  ≥6.3	 28.6	 24	
Therapy			   0.318
  Resection	 30.7	 24	
  Palliative	 14.8	 5	

IGM, time interval between radical excision of the primary tumor and 
the diagnosis of gastric metastasis.
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present study, patients with solitary gastric metastasis arising 
from RCC had good outcomes following treatment compared 
with those with multiple metastases. All patients with solitary 
gastric metastasis underwent surgical resection of the tumor 
compared with only 35.7% of those with multiple metastases. 
It is possible that surgical resection of solitary gastric metas-
tases arising from RCC contributes to the long-term survival 
of patients.

The clinical presentation of metastatic gastric tumors 
is often asymptomatic or non-specific unless the metastases 
invade the gastric mucosa or serosa (1). In cases of gastric 
metastasis arising from breast cancer, the incidence of hemor-
rhaging has been reported to be 12 to 33% (25,26). In the present 
study, gastrointestinal bleeding as the presenting symptom, 
together with melena or severe anemia, was observed in 81.8% 
of cases. The increased incidence of gastrointestinal bleeding 
in gastric metastases arising from RCC compared with those 
arising from breast cancer is most likely due to the fragile and 
hypervascular nature of RCC.

Although gastric metastases may be recognized as abnor-
malities on esophagogastroduodenoscopy (EGD), there are 
no characteristic appearances that define this disease due to 
the variable morphology of the tumors (28). Frequent endo-
scopic patterns include volcano-like ulcers, multiple nodules, 
bull's eye appearance, extrinsic mass lesions, ulceration and 
polypoid tumor masses (4,25). Based on gross appearance, 
we divided metastatic gastric tumors into ulcerated and 
protruding types and found that 50% were of the protruding 
type. Gastric metastases arising from breast cancer are readily 
recognized as a diffuse infiltration, such as linitis plastica or 
type 4 advanced gastric cancers, at EGD, but are not always 
confirmed by endoscopic biopsies (25). Gastric tumors usually 
metastasize to other gastrointestinal organs by a hematoge-
neous route, lymphatic spread or direct invasion, resulting in 
submucosal masses. Tumor cells in the blood may become 
trapped in the submucosal layer of the stomach and develop 
as submucosal tumors (3). In gastric metastasis arising from 
RCC, the protruding type tumors which invade to the mucosa 
may be associated with hemorrhaging.

The choice of systemic treatment of metastatic tumors is 
based upon presenting symptoms, age, general performance 
status and previous systemic treatments. Metastatic breast 
cancer with gastrointestinal tract involvement is evidence 
of a systemic disease and therefore systemic therapy, such 
as chemotherapy and/or hormonal therapy, rather than 
surgical resection is advised (25). Surgical resection is not 
advised for the treatment of gastric metastasis arising from 
breast cancer and surgical palliation is only indicated in 
emergency conditions to bypass obstructions in carefully 
selected patients (26). Molecular agents targeting metastatic 
RCC, including sorafenib and sunitinib, mark the start of a 
new era in the management of the disease with the potential 
to improve progression-free survival, objective response rate 
and quality of life (29). However, when managing patients 
with metastatic gastric tumors, it is important to be aware of 
the risk of bleeding and tumor perforation during systemic 
chemotherapy (30). Surgical resection of metastatic gastric 
tumors may be recommended to control hemorrhaging and 
therefore result in improved quality of life; however, long-term 
survival is rare.

The limitations of the present study include the errors and 
biases inherent in a small retrospective study design. Another 
limitation is the lack of consistency within the study for 
treatment following recurrence of the disease, as the choice 
of treatment for each case was made independently by each 
physician. Since the prognosis of cancer patients is gradually 
improving, it is likely that gastrointestinal metastases will be 
encountered more frequently in the future. For this reason, 
special attention should be paid to the possibility of recurrence 
of RCC regardless of the time interval since nephrectomy. 
While surgical intervention, such as wedge resection of the 
stomach to reduce surgical stress, is considered to be the best 
approach to prevent bleeding and improve the postoperative 
quality of life of patients, it is difficult to conduct prospective 
studies to provide evidence in support of this approach due to 
the rarity of gastrointestinal metastases. 

In conclusion, the results of this current study suggest 
that IGM is an important factor in predicting the prognosis 
of gastrointestinal metastases, regardless of whether surgical 
resection of the tumor is performed.
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