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Nested variant of urothelial carcinoma of renal pelvis 
– a case report
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We report a case of an 80-year-old woman with a very rare subtype of urothelial 
carcinoma – nested variant of urothelial carcinoma mimicking physiological von 
Brunn’s nests. Optimal treatment of NVUC has not been determined due to the 
small number of cases, as well as the lack of randomized and follow-up studies. �
In our case the right retroperitoneal nephroureterectomy was chosen. 
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Introduction

Urothelial tumors of the upper urinary tract are 
rare. The majority of them are transitional epithe-
lial tumors, located in the urinary bladder (93%), 
the ureterocalyceal system (4%), and in ureters 
(3%) [1]. Neoplasms presenting histological fea-
tures of nested variant of urothelial carcinoma 
(NVUC) may have similar location. Diagnosis of 
NVUC is based on the histological picture of the 
tumor, which is characterized by the presence of be-
nign-looking urothelial carcinoma cells occupying 
the lamina propria and/or infiltrating the muscular 
layer. In spite of its bland morphology, NVUC can 
have a very poor prognosis due to its aggressive be-
havior; therefore it is very important to distinguish 
this neoplasm from benign urothelial lesions such 
as von Brunn’s nests, inverted papilloma and cys-
titis cystica. 

Case report

An 80-year-old woman was admitted to the hospi-
tal due to recurrent lumbar right pain and associated 
hydronephrosis confirmed by ultrasonographic study. 
X-ray study of the abdomen revealed no radioopaque 

concrements. Urinalysis showed mild hematuria and 
leukocyturia. Ureteropyelography showed dilatation 
of the ureterocalyceal system and the presence of an 
irregular mass in the right renal pelvis at the urete-
ro-pelvic junction (Fig. 1). 

CT scan confirmed the presence of tumor in the 
renal pelvis, revealing a defect of the contrast filling, 
about 20 × 9 mm in size, with delayed excretion of 
contrast medium (Fig. 2). 

The patient underwent right retroperitoneal nephro
ureterectomy through Israel-Bergmann incision. Intra-
operatively we found a hard and solid pelvic lesion with 
accompanying enlargement of the hilar lymph nod-
ules. The postoperative course was uncomplicated and 
the patient was dismissed on the 10th day after surgery, 
following her good general condition. About one and 
a half years later the woman died due to cardiovascular 
and respiratory insufficiency. 

The specimen sent for histological examination was 
a kidney 12 × 5.5 × 5 cm in size. On cross section, an 
exophytic tumor, 3.5 × 2 × 2 cm in size, was found. 
It appeared to originate from the renal pelvis and was 
located at the pyeloureteric junction (Fig. 4). The cut 
surface of the tumor was solid and white-grayish, with 
areas of infiltration through the renal pelvis wall. The 
uretero-pyelo-caliceal system was dilated (Fig. 5). Ad-
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Fig. 1. Pyelography right. Dilated ureterocalyceal system 
right. Filling defect of contrast medium excretion at the 
uretero-pelvic junction. Presence of irregular mass in the 
renal right pelvis at the uretero-pelvic junction 

Fig. 2. CT scan – arterial phase – confirmed the diagnosis of right renal pelvis tumor 
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Fig. 3. Gross appearance of the “nested type” carcinoma of 
the renal pelvis – cross section of the kidney through the 
ureteropelvic junction

Fig. 4. Gross appearance of the “nested type” carcinoma of 
the renal pelvis 

ditionally, we found an oval, encapsulated fragment 
of tissue, 2.5 cm in diameter. On cross section the 
nodule was formed of solid white tissue, resembling 
a pathologically enlarged lymph node. 

Microscopically the tumor was composed of nests 
of cells with signs of slight and mediocre atypia along 
with foci of scattered highly atypical urothelial cells. 
The tumor was located below the surface of normal 
urothelium and was infiltrating the full thickness of 
the pelvic wall. There were signs of ureteral and hilar 
fat involvement. Numerous lymph vessels were filled 
with neoplastic cells. 

The surgical margin in the distal ureter was un-
involved. 

A group of hilar lymph nodes with metastatic foci 
was also found. 
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Discussion

According to the WHO definition, nested variant 
of urothelial carcinoma (NVUC) is a  rare urothelial 
cancer with a great malignant potential. NVUC be-
longs to a group of rare urothelial tumors with unfa-
vorable prognosis. This histologic group encompasses 
micropapillary, microcystic, glandular, sarcomatoid 
and squamous variants of urothelial carcinoma along 
with paraganglioma. 

The first description of histologic features of 
NVUC was presented in 1979 by Stern, who consid-
ered it to be a benign tumor [2]. Talbert and Young 
[3], ten years later (1989), redefined the tumor as 
a malignant one. According to the literature, based 
on analysis of 75 cases (described in 15 publications), 
NVUC has a predilection for the urinary bladder and 
in rare cases the ureter. Pusztaszari et al. reported co-
existence of NVUC in the renal pelvis and in the ure-
ter [4], and Lau [5] and Tripodi et al. [6] described 
the tumor located only in the renal pelvis. 

This type of neoplasm accounts for only about 0.8% 
of all urothelial cancers. Mortality is about 70%. Pa-
tients survive from 4 to 40 months after the initial di-

agnosis [1] (mean 17.6 months). The reviewed litera-
ture suggests that NVUC has a clinical course similar 
to that of high-grade urothelial carcinoma. In the ma-
jority of cases the tumor is exophytic, rarely intramural, 
with infiltration of the normal urothelium. In our case 
there was partial infiltration of the renal pelvis wall. 
Pusztaszari et al. reported coexistence of NVUC in the 
renal pelvis and in the ureter [4], and Lau [5] and Tri-
podi et al. [6] reported it only in the renal pelvis. 

The microscopic image of NVUC might be mis-
diagnosed as a  benign group of von Brunn’s nests. 
In our case the signs of tumor invasiveness and me-
tastases into the regional lymph nodes confirmed the 
diagnosis of a malignant neoplasm. 

The histological picture of the nested variant of 
urothelial carcinoma occasionally may also imitate 
paraganglioma. Usually paraganglioma is easily dis-
cernible due to the presence of a  characteristic vas-
cular network, and unlike NVUC exhibits positive 
immunoreactivity for neuroendocrine markers, such 
as chromogranin and synaptophysin, with no reactiv-
ity with anti-cytokeratin antibodies [5]. 

NVUC must also be differentiated from cystitis 
cystica and cystitis glandularis. Cystitis cystica et 
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Fig. 5. Microscopic images of the NVUC with characteristic neoplastic cell aggregations – “von Brunn-like nests” 
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glandularis (CCG) arises from von Brunn nests in 
the lamina propria by developing slitlike and cystic 
spaces which have luminal and cuboidal or columnar 
lining. In the case of CCG glandular cells are seen, 
along with intestinal metaplasia and scattered intes-
tinal-type goblet cells. Paneth cells and argentaffin 
cells may also be present. There is no destructive in-
vasion of the muscularis propria. Cystitis cystica has 
invaginated nests in the superficial lamina propria, 
with cystic dilatation forming luminal spaces, and no 
cuboidal or columnar lining cells. 

Nephrogenic metaplasia and inverted papilloma 
should also be considered in the differential diagno-
sis. Nephrogenic metaplasia has typically basal nu-
clear palisading around nests and may have cystitis 
cystica-like appearance.

Carcinoid, which should also be excluded, is usual-
ly formed by endophytic thin anastomosing cords of 
atypical cells, with more complex cribriform or cord-
like growth pattern, and shows immunoreactivity for 
synaptophysin, serotonin and chromogranin.

Finally, some NVUC may resemble usual tran-
sitional cell carcinoma (TCC) of the bladder. Also 
urothelial carcinoma may show a nested pattern of 
invasion. In our case, no surface involvement (which 
is usually present in TCC) was seen. 

Involvement of the renal parenchyma by the 
NVUC may sometimes lead to misdiagnosis with 
renal cell carcinoma (RCC). Neoplastic cells of RCC 
may be arranged in clusters or nests, but in contrast 
to NVUC, the RCC nests are closely packed, impart-
ing a solid pattern of growth, and are separated by 
a sinusoidal vascular network [5]. 

The NVUC will react with antibodies to cytokera-
tin 5 and 6, high-molecular-weight cytokeratin, and 
p63, allowing distinction from RCC, which is nega-
tive for these markers [5]. 

Conclusions

Nested variant of urothelial carcinoma is a histo-
logically unique tumor, which should not be confused 
with florid von Brunn nest. In our case, invasion of 
the renal pelvis wall excludes the possibility of benign 
lesions of von Brunn type. Similarly, the presence of 
neoplastic infiltration excludes the type of nephro-
genic adenoma. Our case concerns a woman, so it was 
not necessary to differentiate from a possible prostate 
cancer. In men immunomorphologic staining should 
be done with anti-tissue PSA. Diagnosis of NVUC 
in our case was made on the basis of morphologic 
features. The patient was cured of the neoplasm after 
surgery. To our knowledge this is the fourth case of 
NVUC with involvement of the renal pelvis. 
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