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Abstract. Epithelial tumors that originate from the kidney are 
uncommon. The majority of cases reported in the literature 
are malignant, with <1% of adenocarcinomas. Adenomas are 
even rarer. A case of mucinous cystadenoma of the kidney 
was diagnosed and treated in Cangzhou Hospital of Integrated 
TCM‑WM•HEBEI. The clinical feature of this disease was 
atypical. The principal symptom of mucinous cystadenoma of the 
kidney was a lump in the upper abdomen with intermittent pain 
in the abdomen. The tumor size ranged from 5‑12 cm. The patient 
was clinically diagnosed with multiple renal cysts with thickened 
walls and hemorrhage. The patient was admitted to the hospital 
five days later, and a left nephrectomy was performed. The tumor 
capsule was integrated and did not adhere to the adjacent tissue. 
One or multiple smooth‑walled dilated cystic areas were found 
on the cut section, some of which were filled with grey opaque 
gelatinous clots. Under light microscopy, the epithelial lining 
was characterized by a single layer of columnar with papillary 
proliferation and almost had no mitosis. Immunohistochemistry 
showed that the cyst was positive for carcinoembryonic antigen 
(CEA) and proliferating cell nuclear antigen (PCNA). Following 
nephrectomy, the patient was followed up for 8 years and no 
recurrence and metastasis were found. A total of five articles 
were retrieved, including six cases with mucinous cystadenoma 
of the kidney. The clinical feature of this disease was atypical, 
making clinical diagnosis difficult. Histopathological examina‑
tion revealed that the cyst consisted of mucinous epithelium with 
supporting fibrous tissue and immunohistochemistry showed 
that the cyst was positive for CEA and PCNA. Patients with all 
resection of the affected kidney had an improved prognosis.

Introduction

Mucinous epithelial tumors originating from the kidney are 
uncommon. Most reported cases are malignant. Only isolated 
cases have been reported where the epithelial lining of the 
tumor was benign (1). In the present study, clinical data of a 
patient with mucinous cystadenoma of the kidney, who was 
treated at hospital in December 2011, were analyzed. A litera‑
ture review was also performed to investigate clinicopathologic 
features and treatment of mucinous cystadenoma of the kidney.

Case report

A 52‑year‑old Chinese woman complained of angina capitis, 
dizziness, and intermittent pain in the abdomen for 6 days with a 
3‑year history of hypertension. Physical examination on admis‑
sion showed nothing remarkable. The laboratory data revealed 
normal values. From abdominal computed tomography, an 
ovoid cyst with a diameter of 12 cm and partial calcifications in 
the cystic wall was found in the inferior pole of the left kidney. 
Additionally, two cystic masses measuring 2 cm in diameter 
were found in the left kidney. The patient was clinically 
diagnosed with multiple renal cysts with thickened walls and 
hemorrhage. An intravenous pyelogram revealed that a large, 
round, high‑density mass had developed in the left kidney and 
part of the pelvic area, and the calyx was absent. A diagnosis of 
a large cyst in the left kidney and left hydronephrosis was made. 
No relevant past interventions were implemented.

The diameter of the renal cysts of the present case reached 
12 cm. The patient was clinically diagnosed with multiple renal 
cysts with thickened walls and bleeding. As the disease has 
malignant potential, a left nephrectomy was performed. Only 
a few ml of cyst material were obtained during the surgery via 
renal cyst aspiration to determine cyst fluid characteristics. Due 
to the mucinous and characteristic thickness of the cyst content, 
it was impossible to empty the cyst.

From sections, the specimen showed grossly distorted 
kidney and pelvic tissue. The well‑defined monolocular cyst was 
10 cm in diameter, filled with gray‑red jelly mucin, and located 
in the upper half of the kidney (Fig. 1). The inner surface was 
gray‑white, turbid, and rather smooth and showed no apparent 
tumorous protrusion. The cyst wall was 0.2‑0.4 cm thick and 
accompanied by focal calcifications, which led to pressure 
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atrophy of the renal parenchyma. The border between the 
cyst and residual renal pelvis formed a firm septum without 
any communication through the lumen. In addition, two cysts 
of 2 cm in diameter were located around the large cyst and 
contained dark red liquid. The two cysts were 0.2 cm thick. No 
calculi had formed in the urinary tracts or cyst. No tumorous 
lesion was found in the renal parenchyma.

Histopathological examination of the renal cyst wall revealed 
that it consisted of mucinous epithelium with supporting fibrous 
tissue. The epithelial lining was characterized by a single 
layer of columnar cells with sporadic papillary proliferation 
(Fig. 2A and B). Atrophy in the renal glomerulus and tubules 
were found in some sections of the cyst wall. Therefore, the cyst 
was believed to arise from the renal parenchyma, not from the 
collecting system. Histopathology was consistent with mucinous 
cystadenoma. Immunohistochemistry showed that the cyst was 
positive for carcinoembryonic antigen (CEA) and proliferating 
cell nuclear antigen (PCNA; Fig. 2C and D). No adverse and 
unanticipated events occurred following surgery. Furthermore, 
an 8‑year follow‑up was conducted. The patient was well, and 
there was no evidence of recurrence or metastasis. The patient 
was highly satisfied with the treatment methods and outcomes.

Literature review

To further elucidate the clinical manifestations, treatment, 
and prognosis of mucinous cystadenoma of the kidney, a 
literature review was conducted. The search was performed 
using PubMed and the following search terms were used in all 
databases: ((kidney[Title/Abstract]) OR (renal[Title/Abstract])) 
AND (cystadenoma[Title/Abstract]). A total of five articles were 
retrieved, including six cases with mucinous cystadenoma of the 
kidney. A total of six cases (1‑5) were reported between 1985 
and 2015 (Table I). of these, two cases arose from the left kidney, 
three cases from the horseshoe kidney, and one case from the 
right kidney. The onset age was between 27 and 69 years. Three 
cysts occurred in female patients and three in male patients. Of 
these six patients, three patients with capillary mucinous cystad‑
enomas had horseshoe kidney deformities, suggesting that renal 
tumor may be associated with congenital kidney malformation.

Discussion

Benign primary mucinous cystadenomas arising from the 
kidney are extremely rare. Some reports have shown that 
mucinous cystadenomas originate from the renal pelvis (2,4,5), 
while others have shown that they originate from the renal 
parenchyma (1). In the present case, the cyst originated from the 
renal parenchyma. The cause of this disease remains elusive. 
Mardi et al (6) suggest the possibility that an adenoma‑carci‑
noma sequence might exist among glandular neoplasms arising 
from the renal pelvis. According to this theory, the normal 
transitional epithelium may undergo squamous, columnar, or 
cuboidal metaplasia. Gangane et al (2) hypothesize that muci‑
nous metaplasia may progress into an adenoma, which may then 
progress into a malignancy. Kobayashi et al (7) hypothesize 
that kidney calculi and long‑standing chronic infection are 
possible etiologic factors for mucinous adenocarcinoma of the 
pelvis. However, not all patients with mucinous cystadenoma 
arising from the kidney had such preceding lesions. It is unclear 

whether the same hypothesis also holds for adenomas. A total 
of six cases (1‑5) were reported, of which three patients with 
capillary mucinous cystadenomas had horseshoe kidney defor‑
mities, which suggests that the renal tumor may be associated 
with congenital kidney malformation. Patients suffering from 
mucinous epithelial tumors originating from the kidney have no 
specific symptoms, and most of these tumors are found from 
physical examination or based on nonspecific symptoms, such 
as abdominal pain, abdominal lumps, and other symptoms. 
Generally, the tumor is 5‑12 cm across. In the present case, the 
patient presented with headache and dizziness, and a tumor of 
10 cm across was found.

Renal mucinous cystadenoma is a tumor with a single capsule 
or polycystic tumor containing jelly‑like mucus. During micro‑
scopic examinations, a single‑layered tall columnar mucinous 
epithelium, and occasionally papillary hyperplasia, can be found 

Figure 1. Gross appearance of the resected kidney and mucinous cystadenoma. 

Figure 2. Pathologic examination. (A) Tumor tissue squeezed the kidney around 
it, and the boundary between renal tissue with glomeruli and tubular atrophy 
and tumor tissue with fibrosis and chronic inflammatory cell infiltration is 
clear (HE; magnification, x40). (B) Monolayer mucinous columnar epithelium 
lining the cyst wall with papillary proliferation (HE; magnification, x200). 
(C and D) Immunohistochemical analysis indicated positive staining for (C) 
CEA and (D) PCNA (magnification, x40). HE, hematoxylin and eosin stain; 
CEA, carcinoembryonic antigen; PCNA, proliferating cell nuclear antigen.
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inside the wall. Thus, it is not difficult to make a pathological 
diagnosis. Toyoda et al (5) hypothesize that the diagnosis of 
malignant/benign tumors can be safely made only if the following 
criteria are met: i) Macroscopic or microscopic evidence of inva‑
sion, metastasis, or recurrence; and ii) histological evidence of 
structural or cellular atypia. However, despite the first criterion, 
the second criterion alone is the basis for judgments. This case 
does not meet the above criteria for histology; thus, the diagnosis 
was a benign tumor. The patient was symptom‑free during the 
8‑year follow‑up period. Ross and D'Amato (4) hypothesize that 
renal mucinous cystadenoma and ovarian mucinous cystad‑
enoma tissues are very similar, suggesting that the criteria used 
to evaluate mucinous ovarian tumors might also be appropriate 
for mucinous tumors of the kidney.

As for renal mucinous cystadenoma treatment, Akan et al (1) 
suggest that as there are no definite diagnostic radiological 
criteria, the treatment should be individualized. If a malig‑
nancy is suspected, partial nephrectomy or cyst excision can be 
performed. Benign cysts found from imaging can be followed. 
Fine‑needle aspiration biopsy should be performed first if the cyst 
compresses the collecting system. If needle aspiration fails due 
to viscous cyst content or if the malignant material is extracted, 
surgical specimens can be obtained through the operation. Thus, 
a diagnosis can be made and confirmed. Kawahara et al (8) 
present a case of primary renal carcinoid coexistent with a muci‑
nous cystadenomatous element. Takashi et al (9) report the first 
documented composite tumor of mucinous cystadenoma and 
somatostatinoma of the kidney. They consider that excision is the 
first choice for treatment due to the unspecific clinical manifesta‑
tions of this case, difficult preoperative qualitative diagnosis, and 
probable malignant tumor. Moreover, the cyst wall is thin and 
may rupture during surgery. Total nephrectomy is advocated to 
prevent metastasis. Of the six cases reported, three cases were 
treated with nephrectomy, one case with partial renal nephrec‑
tomy, and two cases with cyst excision. Complete laparoscopic 
resection is not advocated as it may be difficult to separate the 
tumor, or the tumor may rupture due to adhesions between renal 
mucinous papillary cystadenoma and the surrounding tissue. 
Therefore, manual laparoscopic nephrectomy or open nephrec‑
tomy is recommended. Although the cyst is possibly malignant 
in this case, the patient was in good condition 8 years after 
surgery, and there was no evidence of recurrence or metastasis. 
The patient was highly satisfied with the treatment methods and 
outcomes. The limitation of the present study is that there is no 
corresponding pre‑operative imaging data.

In the present study, a case of mucinous cystadenoma of 
the kidney was reported. The left nephrectomy was performed 
and no tumor recurrence was found during the 8‑year 
follow‑up. The clinical feature of this disease was atypical, 
making clinical diagnosis difficult. Histopathological exami‑
nation revealed that the cyst consisted of mucinous epithelium 
with supporting fibrous tissue and immunohistochemistry 
showed that the cyst was positive for CEA and PCNA. The 
main treatment is partial nephrectomy or nephrectomy, and 
postoperative follow‑up is required. Patients with this disease 
had an improved prognosis.
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