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ABSTRACT 

Metastasis of one neoplasm to another is also known as metastasis of “tumor to 
tumor”, “cancer to cancer”, “tumor in tumor”, and “one to another”. We describe the 
case of a 75-year-old woman with the metastasis of signet-ring cell carcinoma of the 
stomach to clear cell renal cell carcinoma. Six years earlier, the patient had undergone 
gastrectomy for early gastric cancer. She complained of lumbago, and a mass was 
found in her left kidney. Examination of a partial nephrectomy revealed clear cell renal 
cell carcinoma containing signet-ring cells. Morphological and immunohistochemical 
findings of the signet-ring cells found in kidney cancer and gastric cancer were identical. 
Subsequent examinations revealed the patient had multiple bone metastases. The 
diagnosis of carcinoma metastasizing to renal cell carcinoma can be challenging; 
therefore, additional clinical information and immunohistochemical panel studies are 
requisite. 

INTRODUCTION 
 Metastasis of one neoplasm to another is a notable and uncommon phenomenon, and is 

also known as metastasis of “tumor to tumor”, “cancer to cancer”, “tumor in tumor”, and 
“one to another”. We describe the case of a 75-year-old woman with the metastasis of 
signet-ring cell carcinoma of the stomach to clear cell renal cell carcinoma. 

 
CASE REPORT 

Clinical course 
A 75-year-old woman visited a local physician for recently developed lumbago. She had 

six years earlier undergone distal gastrectomy for gastric cancer at a community hospital. 
The cancer had occurred at the lesser curvature of the body, was type IIc, and measured 58 × 
25 mm. The histopathologic type was signet-ring cell carcinoma admixed with a 
poorly-differentiated adenocarcinoma component (Fig. 1), assessed as pT1N0M0, stage IA at 
that time. After the surgery, the patient had been well, with no symptoms of recurrence or 
metastasis. The medical check-up because of lumbago at another hospital revealed, by 
computed tomography, an expansive solid tumor, 2.5 cm in diameter, in the upper pole of the 
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right kidney (Fig. 2). A hematological examination was not significant. Nephron-sparing 
surgery was carried out for the renal tumor at Hyogo Cancer Center. Thereafter, multiple 
bone metastases were detected by Gallium-67 scintigraphy and magnetic resonance imaging. 
The patient has been undergoing chemotherapy for three months since the nephron-sparing 
surgery. 
Pathological findings 

Gross 
The partially resected right kidney contained a yellow solid tumor measuring 2.1 × 1.6 × 

1.5 cm, with hemorrhage and cysts (Fig. 3), showing an expansive, pushing growth pattern, 
and a well demarcated fibrous pseudocapsule. There was no conspicuous infiltration of 
tumor cells into perirenal fat tissue. 

Microscopic 
 The tumor cells were clear or slightly eosinophilic, with distinct cell membranes, 

arranged in compact nests, of an alveolar, microcystic, or macrocystic pattern, and separated 
by thin-walled blood vessels (Fig. 4). The cysts contained red blood cells and/or eosinophilic 
fluid. There was no infiltration of tumor cells into the renal sinus, perirenal fat tissue, 
lymphatics, or blood vessels. Fibrosis and hemosiderin-laden macrophages were present. The 
nuclei of most of the tumor cells were mildly irregular and about twice as large as red blood 
cells, but some nuclei measured 20 μm or larger, with large prominent nucleoli. The tumor 
was diagnosed as clear cell renal cell carcinoma, Fuhrman’s grade three and of stage 
pT1aN0M0. Signet-ring cells detected in the clear cell renal cell carcinoma had eosinophilic 
cytoplasm or intracytoplasmic mucin (Fig. 5), and most were irregularly scattered. The 
transition from the clear cell renal cell carcinoma to the signet-ring cells was not 
recognizable. 

 
 
Figure1. Gastric signet-ring cell carcinoma, admixed with a poorly-differentiated adenocarcinoma 

component. (H&E, ×200) 
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Figure2. Dynamic enhanced abdominal computed tomography. A mass of the right kidney protrudes 

from the cortical surface. 
 

 
 
Figure3. Partially resected kidney containing a well-demarcated yellow solid mass with hemorrhage 

 and cysts. 
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Figure4. Clear cell renal cell carcinoma, showing a typical alveolar, solid or microcystic pattern. 

pattern. (H&E, ×200) 
 

 
 
Figure5. Signet-ring cells with intracytoplasmic mucin or eosinophilic cytoplasm, admixed with clear 

cell renal cell carcinoma (arrow heads). (H&E, ×200) 
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Figure6. Signet-ring cells positive for PAS after diastase digestion.  

 
 
 The signet-ring cells were positive for PAS before and after diastase digestion (Fig. 6) 

and slightly positive for Alcian blue pH 2.5, but negative for Alcian blue pH 0.9 or 
mucicarmine. 

 Immunohistochemical studies were carried out on the signet-ring cells, the clear cell 
carcinoma and the gastric cancer (Table I). A retrospective review of preparations of the 
gastric cancer revealed signet-ring cell metastases to three lymph nodes along the left gastric 
artery (pN1), regardless of indistinct gastric wall invasion. From the similarity of the 
morphology and the results of immunohistochemistry, the signet-ring cell component in the 
renal cell carcinoma was diagnosed as gastric cancer metastasis, confirming the 
cancer-to-cancer metastasis. 

 
 
 
 
 
 
 
 
 
 

 
 



A RARE CASE OF CANCER-TO-CANCER METASTASIS 

E127 

Table I. Immunohistochemical analysis of renal cell carcinoma, signet-ring cells, and gastric 
cancer. 

  Renal cell 
carcinoma 

Signet-ring cell 
component Gastric cancer 

AE1/AE3 + + + 

CAM5.2 + + + 

Vimentin + − − 

CK7 + + + 

CK20 − + + 

CD10 + + + 

CDX2 − + + 

MUC5AC − + ± 

HIK1083 − + + 

CEA − + + 

E-cadherin − + ± 

 
DISCUSSION 

 The earliest description of cancer-to-cancer metastasis1 is a case of conjunctiva 
melanoma metastasizing to kidney cancer.2 

The frequently cited criteria of the metastasis of one neoplasm to another are four: (1) 
more than one primary tumor exists; (2) the recipient tumor is a true neoplasm; (3) the 
metastatic neoplasm is a true metastasis with established growth in the host tumor, not the 
result of contiguous growth or embolization of tumor cells; (4) tumors that have metastasized 
to the lymphatic system, where lymphoreticular malignant tumors already exist, are 
excluded.3 Also, the two tumors should be distinctly separated.4 The criteria based on cases 
of metastases to primary intracranial meningioma and neurilemoma are as follows: (1) the 
metastatic focus must at least be partially enclosed by a rim of benign, histologically distinct 
host tissue, and (2) the existence of the metastasizing primary carcinoma must be proven and 
compatible with the metastasis.5 

In a study of 11,328 autopsies of cancer patients, 816 cases (7.2 %) have demonstrated 
renal metastases. The most common primary tumors in decreasing order of frequency have 
been lung, breast, skin (melanoma), and tumors of the genitourinary, gastrointestinal, and 
gynecologic tracts.6 Another study of 4,455 carcinomas has demonstrated 261 cases (5.8%) 
of renal metastases.7 The metastases of neoplasms to kidney cancer are summarized from the 
previous reports in Table II and Table III.2,3,7-34 The tables shows a male to female ratio of 
2:1, and an age range of 40 to 91 years (average, 61.7); kidney tumors measure 1 to 10.5 cm 
(average, 4.3 cm); lung cancer and prostate cancer are major donor tumors; adenocarcinoma 
is the most frequent histology. The metastasis of gastric adenocarcinoma to clear cell renal 
cell carcinoma, as in our case, seems to be a very rare phenomenon. Metastasis of a 
neoplasm to kidney cancer is usually recognized as a part of widespreading disease.  
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Table II. Summary of clinicopathological characteristics of renal cell carcinoma as a recipient. 
 

Histopathologic 
subtype n Gender n Age [years old] Large diameter [cm] 

(Average ± 2SD (n ≥ 3)) 
Total 44   61.1 ± 21.7  
   clear cell 42 M 21 61.7 ± 20.1 4.3 ± 5.4 
 W 12   
 NA 8   
     
   NA 2 M  2 － 4.0  
SD: standard deviation, n: number, NA: not available, M: men, W: women 

 
Table III. Summary of donors’ characteristics in cases with metastasis of neoplasms to renal cell 

carcinoma. 
 
Donor organ n Histopathologic type n Metastasis n 
lung 18 adenocarcinoma 7 widespread 15 
  small cell carcinoma 2 recipient only 1 
  squamous cell carcinoma 1 NA 2 
  carcinoma 7   
  rhabdomyosarcoma 1   
     
prostate 7 adenocarcinoma 7 widespread 5 
   recipient only 2 
     
breast 3 squamous cell carcinoma 1 widespread 3 
  carcinoma 2   
     
stomach 3 adenocarcinoma 2 widespread 3 
  undifferentiated carcinoma 1   
     
thyroid 2 anaplastic carcinoma 2 widespread 2 
     
uterus 2 adenocarcinoma 1 recipient only 2 
  adenosquamous carcinoma 1   
     
colorectum 2 adenocarcinoma 2 widespread 2 
     
others 6        
NA: not available     
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The hypervascularity of kidney cancer might be an important factor in its being the 
favored target of the donor tumor — most kidney cancers have rich blood flow.3,11 The 
plentiful glycogen and lipid content of clear cell renal cell carcinoma could serve as fertile 
soil for metastatic cancer cells to grow in.35 Moreover, clear cell renal cell carcinoma may 
have an inadequate immunologic response of rejecting donor cancer cells, and may thus 
indirectly support their growth within its substance.4,25  

Differential diagnosis between primary renal cell carcinoma with mucin and metastasis 
of tumors to kidney cancer can be challenging, but is very important from the aspect of 
post-operative therapy and prognosis. 

In general, renal cell carcinoma seldom produces intracytoplasmic mucin or mucin lake, 
although mucinous tubular and spindle cell carcinoma (one of the special histopathologic 
types of renal neoplasms) is well known for its secretion of mucin. Very rarely do papillary 
renal cell carcinoma, collecting duct carcinoma and unclassified renal cell carcinoma contain 
mucin.36-39 Therefore, it may be more prudent to conduct diagnosis (keeping in mind the 
possibility of signet-ring cell carcinoma of the stomach metastasizing into clear cell renal cell 
carcinoma) regardless of clinical information of early-stage gastric cancer. 

Immunohistochemically, the vast majority of cases of gastric signet-ring cell carcinoma 
expresses CDX2 and Hep Par1; approximately one half to two thirds express MUC2, 
MUC5AC, CK20, E-cadherin, and CK7; and one sixth MUC1.40,41 On the other hand, the 
most prevalent clear cell renal cell carcinoma immunoprofile is CK7-, CK20-, EMA+, 
Vimentin+, RCC Ma+, CD10+, AMACR-, CD117-, parvalbumin-, E-cadherin-, and 
MUC1+.42 The retrospective review and the immunhistochemical study of the preparations 
of gastric cancer were helpful in the differential diagnosis of our case (Table I). 

Well-considered immunohistochemical panel and clinical information would be useful 
for correct diagnoses. 
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