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1  |   INTRODUCTION

Membranous nephropathy (MN) is sometimes associated 
with malignant neoplasm and may improve with treatment of 
the underlying disease. On the other hand, few reports have 
described MN recurrence/relapse associated with the recur-
rence of malignant neoplasm. We report herein the case of 
a patient who was found to have gastric cancer at the onset 
of nephrotic syndrome associated with MN, which remitted 
completely after surgery and chemotherapy, and who expe-
rienced recurrence of MN 7 years postoperatively and was 
diagnosed with peritoneal dissemination 4 years later.

2  |   CASE HISTORY

A 55‐year‐old Japanese male, whose 2005 health checkup 
revealed proteinuria for the first time, developed lower 
limb edema in August 2006 and was diagnosed with ne-
phrotic syndrome. Renal biopsy in September yielded a 

diagnosis of MN (Figure 1A,B). Gastric cancer was iden-
tified and the patient underwent proximal gastrectomy and 
jejunal pouch interposition reconstruction in January 2007 
(Figure 2A). The histologic diagnosis was T2N1M0 pStage 
IIA R0 tubular adenocarcinoma, moderate differentiated 
type (Figure 2B). (This pathological stage was based on 
Japanese Classification of Gastric Carcinoma—2nd English 
Edition).1 The patient received 12 months of postopera-
tive adjuvant chemotherapy with tegafur/gimeracil/oteracil 
potassium (S‐1). Although he received no steroids or im-
munosuppressants to treat MN, proteinuria gradually de-
creased. In 2011, proteinuria remained negative according 
to the dipstick method, and the urine protein‐to‐creatinine 
ratio was 0.033 g/gCr, leading to the diagnosis of complete 
remission. The patient experienced proteinuria again in May 
2014, developed nephrotic syndrome in June 2015, and was 
diagnosed with MN after a second renal biopsy in August 
(Figure 3A,B). Steroid or immunosuppressant treatment 
was again withheld, but a decreasing trend in proteinuria 
was noted (Figure 4). In May 2018, the patient complained 
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of nausea and abdominal distension and contrast‐enhanced 
abdominal computed tomography and 18F‐fluoro‐2‐deoxy‐
D‐glucose positron emission tomography showed findings 
suggestive of widespread peritoneal dissemination in the ab-
dominal cavity. Esophago gastro duodenoscopy, total colon 
endoscopy, and contrast‐enhanced neck and chest com-
puted tomography yielded no finding of another malignant 
neoplasm. Staging laparoscopy in July revealed widespread 
multiple peritoneal nodules (Figure 5A), biopsy confirmed 
well‐ to moderately differentiated adenocarcinoma (Figure 
5B), and no findings indicated primary malignant neoplasms 
in other organs, so the patient was diagnosed with peritoneal 
dissemination of gastric cancer and began chemotherapy 
with S‐1 and oxaliplatin.

3  |   DISCUSSION

In adult patients, "complete remission" of nephrotic syn-
drome is "24‐hour protein excretion is <0.3 g" by definition.2 
The present case was diagnosed as secondary MN at the ini-
tial onset because complete remission was seen with treat-
ment for gastric cancer. The recurrence was at first thought 
to represent primary MN, given the lack of apparent signs of 
gastric cancer recurrence or metastasis. However, secondary 
MN was diagnosed after peritoneal dissemination was con-
firmed 4 years later. Nevertheless, proteinuria was milder at 
diagnosis of peritoneal dissemination than at MN recurrence, 
showing an unexplained absence of a corresponding progres-
sion in MN as the primary disease worsened.

F I G U R E  1   A, Periodic acid methenamine silver stain of the first renal biopsy specimen. Thickening of the glomerular basement membrane 
(GBM) was not apparent, but bubbly appearance was suspected in parts of the GBM (arrowheads). The fluorescent antibody technique detected no 
significant deposition of IgG, C3, or other immunoglobulins. B, Electron micrograph. Subepithelial presence of electron‐dense deposits against the 
GBM (arrowheads). Diagnosed as stage I‐II MN

(A) (B)

F I G U R E  2   A, Resected specimen of the peripheral gastric cardia. Presence of 0‐IIa+IIc gastric cancer on the wall immediately anterior to 
the cardia (arrowhead). B, Tissue image. Presence of moderately differentiated adenocarcinoma centered around the submucosal layer with some 
slight muscle invasion

(A) (B)
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Membranous nephropathy associated with malignant 
neoplasm is considered a paraneoplastic syndrome (PNS) 
or paraneoplastic glomerulopathy. PNS has been defined 

as follows3-5: “The term paraneoplastic syndrome refers 
to clinical manifestations that are not directly related to 
tumor burden, invasion, or metastasis, but are caused by 

F I G U R E  3   A, Periodic acid methenamine silver stain of the second renal biopsy specimen. Thickening of the glomerular basement 
membrane (GBM) was not apparent, but bubbly appearance was suspected in parts of the GBM (arrowheads). The fluorescent antibody technique 
detected no significant deposition of IgG, C3, or other immunoglobulins. B, Electron micrograph. Subepithelial presence of electron‐dense deposits 
against the GBM (arrowheads). Diagnosed as stage I MN recurrence

(A) (B)

100 µm

F I G U R E  4   A graph showing changes 
in urine protein‐to‐creatinine ratio (blue 
line) and serum albumin value (orange line)

F I G U R E  5   A, Macroscopic finding 
of the peritoneum through a laparoscope. 
Presence of multiple peritoneal white 
nodules (arrowheads). B, Tissue image. 
Image of well‐ to moderately differentiated 
adenocarcinoma

(A) (B)
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the secretion of tumor cell products such as hormones, 
growth factors, cytokines, and tumor antigens.” According 
to Ronco, the diagnosis of PNS theoretically relies on 
three strong criteria5: “First, a clinical and histologic 
remission occurs after complete surgical removal of the 
tumor or chemotherapy‐induced complete remission of 
the disease. Second, a renal relapse accompanies recur-
rence of the neoplasia. Third, a pathophysiologic link is 
established between the two diseases, including the de-
tection of tumor antigens and antitumor antibodies within 
subepithelial immune deposits.” Clinically, however, few 
reports have described neoplastic recurrence‐associated 
recurrence/relapse of MN. Leeaphorn et al6 reported that 
MN is often associated with cancer of the lungs, prostate, 
and GI system. A search of PubMed using a query con-
sisting of “membranous nephropathy,” and “lung cancer,” 
“esophageal cancer,” “gastric cancer,” “colon cancer,” 
“rectal cancer,” “prostate cancer,” or “breast cancer” re-
turned no case reports of MN and cancer recurrences after 
complete remission of MN was achieved with treatment 
of one of the seven types of cancer. One case report de-
scribed glomerulopathy that improved with treatment for 
metastatic gastric cancer lesions, but relapsed in associa-
tion with the worsening of other metastatic lesions. A re-
port by Robinson et al described a patient with nephrotic 
syndrome due to membranoproliferative glomerulonephri-
tis associated with vertebral metastasis of adenocarcinoma 
of unknown primary who achieved incomplete remission 
with radiotherapy, but suffered a recurrence of nephrotic 
syndrome associated with metastases to the pelvis and 
brain and in whom gastric cancer was later found.7 The re-
port indicated that proteinuria decreased to <0.4 g/d after 
radiotherapy, but was not in complete remission. Three re-
ports described cases of lung cancer‐associated MN that 
entered remission with treatment for lung cancer, but was 
exacerbated by recurrence or metastasis of the lung can-
cer. Boon et al reported a case of nephrotic syndrome due 
to MN associated with small‐cell lung cancer, in which 
proteinuria decreased to 1 g/d after treatment for lung can-
cer, but increased to 1.7 g/d following brain metastasis.8 
Yangui et al reported a case of nephrotic syndrome due 
to MN associated with small‐cell lung cancer, in which 
proteinuria decreased to 1.5 g/d after treatment for lung 
cancer, but, after the lung cancer recurred, renal function 
decreased rapidly, and nephrotic syndrome also recurred.9 
Crawford et al reported the case of a patient with MN as-
sociated with nonsmall‐cell lung cancer who achieved re-
mission after chemoradiation therapy for lung cancer, but 
whose proteinuria increased along with the recurrence of 
lung cancer.10 In all three cases, following treatment for 
lung cancer, proteinuria decreased, but was not less than 
0.3 g/d, showing no complete remission. We believe the 

absence of reports of MN recurring after complete remis-
sion following treatment for malignant neoplasm is attrib-
utable to the fact that malignant neoplasm almost never 
recurs if malignant cells are successfully removed to the 
extent that complete remission of MN is achieved.

Membranous nephropathy is a rare disease (annual inci-
dence of 2.8 per 100 000 over the age of 60) compared with 
malignancy (annual incidence over 1000 per 100 000 in the 
same age period).5 Then, the true incidence of glomerular 
disease associated with malignancy is not known.3 On the 
other hand, the estimated prevalences of malignancy in pa-
tient with MN are 10.0% in Europe and the USA,6 3.1% in 
China,11 and 1.0% in Japan.12

In most cases of MN considered to represent PNS, the cor-
responding neoplasm would develop within ±12 months.13,14 
In our case, however, peritoneal dissemination occurred ap-
proximately 4 years after MN recurrence. We speculate that 
even in cases of PNS, the two events may be separated by a 
long interval.

Primary MN has been said to be predominantly associated 
with deposition of immunoglobulin (Ig)G4, and secondary 
MN, with deposition of IgG1 and IgG2.15 In the present case, 
the fluorescent antibody technique failed to reveal any ap-
parent deposition of IgG or to identify the IgG subclass. We 
have seen in our hospital 2 patients with MN diagnosed by 
electron microscopy with the fluorescent antibody technique 
failing to detect IgG deposition: One was associated with bu-
cillamine, and the other, with prostate cancer. Due to techni-
cal issues, the fluorescent antibody technique may have weak 
power for detecting IgG deposition in secondary MN. The 
presence of anti‐PLA2R antibodies, which is considered rare 
in secondary MN,4 was not investigated in the present case.

Gastric cancer reportedly recurred postoperatively 
within 5 years in 66%‐77% of patients with early cancer 
and in 91.9% of patients with advanced cancer.16,17 Patients 
with gastric cancer rarely develop peritoneal dissemination 
11 years postoperatively, as in the present case. We believe 
the great reduction in cancer cell burden achieved with sur-
gery and chemotherapy was the reason behind the temporary 
complete remission of MN and the long interval between the 
resection of the gastric cancer and the onset of peritoneal 
dissemination.

We have reported a rare but theoretically possible case 
of MN that went into complete remission after treatment for 
malignant neoplasm, but recurred along with the malignant 
neoplasm. This case shall serve as a reference for future dis-
cussions in onco‐nephrology.
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