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【 CASE REPORT 】

Cronkhite-Canada Syndrome Associated with Gastric
Outlet Obstruction and Membranous Nephropathy:

A Case Report and Review of the Literature
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Abstract:
A 47-year-old man presented with dysgeusia, anorexia, and diarrhea. An endoscopic evaluation showed

widespread gastrointestinal nodular inflammation and polyps. The pathological findings were consistent with

Cronkhite-Canada Syndrome (CCS). Prednisolone therapy resulted in clinical improvement. However, CCS

relapse complicated with gastric obstruction was observed during drug tapering. Although his symptoms dis-

appeared after the reintroduction of steroids, he developed membranous nephritis. Additional cyclosporine A

(CyA) treatment dramatically improved his proteinuria and residual gastrointestinal polyposis. The clinical

symptoms resolved with steroid treatment, while CyA was effective for both CCS lesions and membranous

nephropathy. CyA might therefore be a potential treatment option for CCS associated with membranous

nephropathy.
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Introduction

Cronkhite-Canada Syndrome (CCS) is a rare, non-

hereditary disorder described for the first time in 1955 (1).

CCS is characterized by widespread hamartomatous gastro-

intestinal (GI) polyposis and variable abnormalities of ecto-

dermal tissue, including hyperpigmentation, alopecia, and

onychodystrophy (2). Prominent symptoms include weight

loss, protein-losing enteropathy, diarrhea, abdominal pain,

nausea, vomiting, dysgeusia, and atrophic tongue. The etiol-

ogy of CCS remains unknown; however, the pathogenesis

may be rooted in autoimmune or infectious disease re-

sponses (3). The diagnosis of CCS is based on the clinical

history, physical examination, endoscopy-based observation

of GI polyposis, and histopathology. Common complications

include GI hemorrhaging with anemia, malnutrition, intus-

susception, and rectal prolapse, although several unusual

complications or concomitant diseases have also been re-

ported, including recurrent severe acute pancreatitis, myelo-

dysplastic syndrome, giant-cell bone tumor, multiple rib

fractures, schizophrenia, portal thrombosis, and membranous

nephropathy (MN) (3). Although there is no consensus con-

cerning the treatment of CCS, corticosteroid therapy with

adjunctive nutritional support has been recommended (4).

However, steroid-resistant CCS has been reported (5, 6).

We herein report a case of CCS associated with gastric

outlet obstruction and MN development. This is the first re-

port on CCS causing gastric obstruction and the sixth report

on CCS with MN. In the present case, steroid therapy led to

partial remission, whereas additional treatment with cy-

closporine A (CyA) after the development of MN resulted in

remission of both the residual polypoid lesions and MN.

Case Report

A 47-year-old man presented with a 3-month history of

dysgeusia, anorexia, and diarrhea. The patient had no rele-
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Figure　1.　A physical examination of the CCS patient when presenting to the previous clinic in-
cluded onychodystrophy (a), diffuse alopecia (b), and multiple edematous reddish polypoid lesions in 
the stomach (c), and colon (d). CCS: Cronkhite-Canada Syndrome

vant family or remarkable medical history except for neph-

rotic syndrome treated with prednisolone (PSL) until he was

18 years old.

A physical examination revealed onychodystrophy

(Fig. 1a), alopecia (Fig. 1b), and skin hyperpigmentation on

his hands and feet. Laboratory tests showed hypoalbumine-

mia (33 g/L). Esophago-gastroduodenoscopy (EGD) and to-

tal colonoscopy (TCS) revealed multiple edematous reddish

polypoid lesions in the stomach, duodenum, and the entire

colon and rectum (Fig. 1c, d). Biopsies from the gastric and

colonic polyps and the non-polypoid mucosa produced

pathological evidence of cystically dilated glands associated

with inflammation and edema of the lamina propria. The pa-

tient was diagnosed with CCS given his typical clinical his-

tory and examination results and consistent pathological

findings.

He was initially treated with oral PSL 40 mg daily, and

his symptoms improved. However, after steroid tapering to 5

mg daily over 6 months, he was referred to our hospital be-

cause of symptom relapse, including anorexia, nausea, diar-

rhea with abdominal distension, body weight loss, ony-

chodystrophy, alopecia, and skin hyperpigmentation. The

laboratory results were as follows: hemoglobin, 107 g/L; se-

rum total protein, 46 g/L; albumin, 25 g/L; total bilirubin,

6.8 μmol/L; aspartate aminotransferase, 16 IU/L; alanine

aminotransferase, 11 IU/L; alkaline phosphatase, 145 IU/L;

γ-glutamyl transpeptidase, 7 U/L; lactate dehydrogenase, 193

IU/L; blood urea nitrogen, 2.4 mmol/L; serum creatinine

(Cr), 43.3 μmol/L; total cholesterol, 4.31 mmol/L; amylase,

80 IU/L; and C-reactive protein, <0.001 g/L. A urinalysis

was negative for protein, occult blood, and glucose.

Computed tomography showed marked wall thickening of

the gastric antrum accompanied by dilatation (Fig. 2a, b),

evidenced by the absence of an intense fluorodeoxyglucose

uptake (Fig. 2c). EGD revealed that the obstruction had

been caused by marked gastric wall thickening due to severe

confluent edematous sessile gastric polyps (Fig. 2d–g). TCS

revealed multiple reddish polyps (Fig. 2h) and an edematous

adjacent mucosa along the entire colon. A histopathological

examination of the biopsied polyp specimens revealed a se-

verely edematous stroma and mononuclear or eosinophilic

cell infiltration without malignancy (Fig. 2i). These findings

were consistent with CCS relapse.

The patient was administered intravenous PSL at a daily

dose of 40 mg with intravenous nutritional therapy. PSL was

tapered to 10 mg for 4 weeks, the gastric sessile polyps

gradually shrank, and the obstruction, clinical symptoms,

and nutritional condition improved. However, since the gas-

tric and colonic polyps did not revert completely, the patient

was required to maintain oral PSL (10 mg/day) after the dis-
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Figure　2.　Findings at CCS relapse. CT revealed massive gastric dilatation and marked wall thick-
ening (a, b). No uptake of intense FDG was observed in the gastric wall thickening (c). EGD revealed 
gastric outlet obstruction due to the numerous edematous and reddish polyps (d-g). Furthermore, 
TCS revealed multiple reddish polyps along the entire colon (h). Histopathology of biopsied gastric 
polyp specimens demonstrated a substantially edematous stroma and inflammatory cell infiltration 
without malignancy (i, H&E, ×40). CCS: Cronkhite-Canada Syndrome, CT: computed tomography, 
FDG: fluorodeoxyglucose, EGD: esophago-gastroduodenoscopy, TCS: total colonoscopy, H&E: He-
matoxylin and Eosin staining

appearance of his symptoms (Fig. 3a-c).

Twenty months after his relapse, the patient remained

symptom-free; however, his urine test for protein was posi-

tive at his annual general checkups. A thorough medical ex-

amination found a high urinary protein-to-creatinine ratio

(UPCR; 4.14 g/gCr) with hypoalbuminemia (30 g/L), no se-

rum anti-nuclear antibodies, and normal levels of serum

complements C3 and C4. His medications at that time in-

cluded PSL 10 mg daily. Renal biopsy specimens showed

thickening of the glomerular basement membranes with

subepithelial spikes by periodic acid-Schiff methenamine sil-

ver staining (Fig. 4a-c). An immunofluorescence micro-

scopic evaluation revealed staining along with glomerular

capillary walls for immunoglobulin IgG, IgA, and κ chain

(Fig. 4d). Based on these findings, he was diagnosed with

MN during PSL treatment with CCS. After treatment with

intravenous methylprednisolone (0.5 g/day) for 3 days fol-

lowed by both oral PSL (35 mg/day) and CyA (100 mg/

day), his proteinuria improved (UPCR, 0.29 g/gCr).

Five months after treatment with both PSL and CyA, en-

doscopic abnormalities dramatically improved and the poly-

poid lesions eventually almost disappeared (Fig. 3d-f). After

an additional 1.5 years of follow-up, the patient remained

asymptomatic, with no proteinuria and no evidence of re-

lapse of the polypoid lesions (Fig. 3g-i) under maintenance

treatment with CyA and PSL 5 mg daily. The clinical course

of the present case is summarized in Fig. 5.
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Figure　3.　Endoscopic findings during treatment. Multiple polypoid lesions were still seen in the 
gastric antrum (a) and body (b) as well as the colon (c) at the diagnosis of MN. Five months after the 
additional treatment of CyA, these polypoid lesions had almost disappeared from the stomach (d, e) 
and colon (f). One and a half years later, endoscopic images revealed no evidence of recurrence (g and 
h, stomach; i, colon). MN: membranous glomerulonephritis, CyA: cyclosporine A

Discussion

CCS is a rare, non-hereditary syndrome of unknown etiol-

ogy with diffuse GI polyposis associated with ectodermal

changes. It may develop in all ethnic groups, and more than

500 cases have been described in the literature with an esti-

mated incidence of 1 per 1 million persons per year and

75% of cases detected in Japan (7, 8). According to a Japa-

nese nationwide survey including 210 patients with CCS (4),

the average age at the diagnosis is 63.5 years with an ap-

proximately 1.8:1 male-to-female distribution, and both up-

per and lower GI polyposis accompanied by ectodermal ab-

normalities have been confirmed in all cases. Polyposis is

observed in the stomach, small intestine, and colon but gen-

erally not in the esophagus. Esophageal polyps were re-

ported to be involved in some patients with CCS, although

their biopsies showed nonspecific inflammation or squamous

papilloma (4). The pathological features of the polyp are a

benign, juvenile-like or hamartomatous appearance with cys-

tic dilated and distorted glands, massive submucosal edema,

especially in the lamina propria, and mild infiltration of in-

flammatory cells, including eosinophils (3, 9). The GI non-

polypoid mucosa is also significantly altered and comprises

impaired crypt architecture, including dilation and branch-

ing, edema, and the presence of mixed inflammatory infil-

trates.

Gastric sessile polyps reportedly appear smaller and more

confluent than their colonic counterparts (4); however, in the

present case, massive gastric polyps had caused the gastric

obstruction. This is the first case showing CCS associated

with gastric outlet obstruction, although colonic intussuscep-

tion is one of the major complications. In the present case,

there was no evidence of GI cancer involvement, which is

reportedly a significant complication of CCS. Mechanical

obstruction and reduced motility, which were associated

with the massive gastric CCS polyposis and wall thickening,

appeared to have caused the gastric outlet obstruction in the

present case. Given the MN development, the present patient

may have had altered immunocompetence, which might
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Figure　4.　Pathological findings of renal biopsy specimens. Glomerular basement membrane thick-
ening with subepithelial spikes was observed (a, H&E, ×400; b, PAM, ×400; c, PAS, ×400). An im-
munofluorescence microscopic evaluation revealed strong granular peripheral capillary loop reactiv-
ity for IgG (d, ×200). H&E: Hematoxylin and Eosin staining, PAM: periodic acid-Schiff methenamine 
silver stain, PAS: periodic acid-Schiff stain

Figure　5.　Clinical course of the present patient with CCS associated with MN. PSL: prednisolone, 
CyA: cyclosporine A, UPCR: urinary protein-to-creatinine ratio



Intern Med 59: 2871-2877, 2020 DOI: 10.2169/internalmedicine.5278-20

2876

Table.　Characteristics of the Present and Previously Reported Patients with CCS Associated with MN.

References
Age/
Sex

Onset of MN 
at the diagnosis of CCS

Treatments for CCS
Additional treatments 

for MN
Patient 

outcome†

10 41/M 5 years before Low anterior resection due to 

rectal adenocarcinoma

None Remission‡

11 64/M 10 months after Right hemicolectomy due to 

ascending colon mucinous 

adenocarcinoma and oral PSL 

(40 mg/day, tapered later)

Reintroduction of PSL Remission‡

12 17/M A few months after CyA CyA Remission‡

13 59/M 30 years before Total gastrectomy due to gastric 

tubular adenocarcinoma

None ND

14 71/M 12 months after PSL and azathioprine 

(75 mg/day)

CyA and rituximab in 

addition to azathioprine

Remission§

The present case 47/M 29 months after PSL Pulse methylprednisolone 

(tapered later) and CyA

Remission

†Remission was defined as both regression of clinical symptoms of CCS and proteinuria. ‡No endoscopic findings after treatment were described. §In 

this case, symptoms of CCS improved after additional CyA treatment, whereas his proteinuria did not resolve. Rituximab resulted in a regression of 

his MN and endoscopic findings. CCS: Cronkhite-Canada Syndrome, MN: membranous nephropathy, CyA: cyclosporine A, PSL: prednisolone, M: 

male, ND: not described

have promoted the development of massive progression of

the gastric lesions. However, gastric obstruction has never

been reported, even in the previously reported cases of CCS

associated with MN (10-14). Further studies are therefore

required to elucidate its pathogenesis.

MN is a very rare complication of CCS, and only five

cases (10-14) have been reported previously (Table). All pre-

vious patients were male, and the mean age was 50.4

(range, 17-71) years old. In two cases, MN was observed

before the diagnosis of CCS. Another three patients devel-

oped MN within one year after the diagnosis of CCS. In the

present case, MN was diagnosed 29 months after the onset

of CCS. This may suggest that monitoring proteinuria in pa-

tients with CCS should be considered, even a few years af-

ter disease onset. During adolescence, the present patient

suffered from nephrotic syndrome, the cause of which was

unclear to us because of the lack of medical record data.

MN is one of the most common causes of nephrotic syn-

drome in adults as well as the most common cause of para-

neoplastic glomerulonephritis. In fact, three cases with CCS

complicated by MN had malignant tumors (two colorectal

cancers and one gastric cancer), for which surgery was re-

quired. However, no malignancies were found in the other

three cases, including the present case. The development of

MN in patients with CCS is not always linked to malig-

nancy. MN is now thought to be an autoimmune disease

mainly caused by autoantibodies recognizing glomerular po-

docyte target antigens, such as the M-type phospholipase A2

receptor (PLA2R) (15). Serum autoantibodies to PLA2R in

patients with MN are mainly of the IgG4 subclass (15). In

addition, several studies have demonstrated the infiltration of

IgG4-positive plasma cells in CCS polypoid lesions (16, 17).

Although we did not examine the IgG4 levels in the present

case, a common autoantibody may play a role in the devel-

opment of both MN and CCS.

Although steroid therapy is thought to be the ideal medi-

cal treatment for CCS, rapid steroid tapering has been re-

ported to be associated with early relapse (4). In the present

case, a slow reduction in the dose appeared to avoid a re-

lapse, although the GI polypoid lesions did not completely

resolve, and the patient eventually developed MN. Accord-

ing to the previous studies reporting on treatment of CCS

associated with MN (Table), reinduction of PSL (11),

CyA (12, 14), and rituximab (14), which is a chimeric mon-

oclonal antibody targeting the pan B-cell marker CD20,

have been considered as therapeutic options. In addition,

CyA treatment may be effective for patients with steroid-

resistant CCS (5). In the present case, intravenous pulse

therapy with methylprednisolone followed by CyA mainte-

nance therapy successfully led to the improvement of his

proteinuria and noticeable regression of the residual poly-

poid lesions. Why CyA treatment was effective in the pre-

sent case is unclear. CyA is known to inhibit the activity of

Th2 cells, which contribute to IgG4 production (18, 19).

Given the potential mechanistic role of IgG4 in both MN

and CCS, CyA appears to be a promising treatment option

in patients with CCS associated with MN; however, further

studies are required to validate its efficacy.

In conclusion, we described for the first time a patient

with CCS associated with gastric outlet obstruction and MN.

CyA treatment was effective for both CCS and MN in the

present case. The present findings provide valuable insight

into the clinical course and management of CCS. Cal-

cineurin inhibitors such as CyA might have potential thera-

peutic efficacy for CCS associated with MN.
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