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Abstract. Papillary renal carcinoma (papillary RCC) is a 
histological subtype of the renal carcinoma, which in turn, 
has two morphological subtypes that correlate with prognosis. 
The present study reported an unexpected finding of type 2 
papillary renal cell carcinoma (papillary RCC) presenting 
intracystic necrosis cavity. A cystic renal lesion was identi-
fied incidentally in a 66‑year‑old man during an abdominal 
computed tomography (CT) scan performed for the evalua-
tion of a gastrointestinal stromal tumor. Subsequent contrast 
material‑enhanced CT scan and magnetic resonance imaging 
(MRI) examination labeled the mass as category Ⅲ degree on 
the basis of the Bosniak classification scheme. Surgical explo-
ration by laparoscopic radical nephrectomy was performed 
to determine the diagnosis. Definitive pathological study 
confirmed a type 2 papillary RCC with an intracystic necrosis 
cavity. To the best of our knowledge, this case demonstrated 
for the first time a cavity within a papillary RCC, supporting 
the hypothesis that type 2 papillary RCC could develop cavity 
avascular necrosis during its cystic degeneration.

Introduction

Papillary renal carcinoma (papillary RCC) is a histological 
subtype of the renal carcinoma. There are two morphological 
subtypes of papillary RCC that are correlated with their prog-
nosis. Type 1 tumor consists of papillae enclosed with a single 
layer of small cells with scanty cytoplasm and low‑grade 
nuclei. In type 2 tumor, the cells covering the papillae are 
pseudostratified, generally have eosinophilic cytoplasm and 

are usually of higher nuclear grade compared to the cells of 
type 1 tumors. Papillary RCC is usually associated with a more 
favorable prognosis compared to the carcinoma of renal clear 
cells, while type 2 tumors carry a worse prognosis compared 
to type 1 tumors. At the cytogenetic level, the most common 
karyotypic changes in papillary RCC are trisomy of chromo-
somes 7 and 17, as well as loss of chromosome Y in males 
(1‑3). Microscopically, papillary RCCs were predominantly 
papillary or tubulopapillary, often with foam cells, necrosis, 
hemorrhage and multifocality (4). This case report described 
an incidental finding of a necrotic cavity within a papillary 
RCC. The imaging data documented the dynamic progress of 
the cavitation within the cystic mass. This study was approved 
by the Institutional Review Board of the No. 2 People's Hospital 
of Changshu. Informed consent was obtained from the patient.

Case report

A 66‑year‑old male patient underwent a second abdominal 
computed tomography (CT) scan while being monitored 
for a renal cyst at the upper pole of the left kidney that was 
inadvertently detected 22 months earlier in another hospital. 
The patient's medical history showed surgery had been 
performed for gastric adenocarcinoma in January, 2010 at 
the same institution. Pre‑operative abdominal CT in 2010 
detected an unexpected complex renal cyst at the upper pole 
of the left kidney (Fig. 1A‑C), but no relevant treatment was 
administered. Following admission, the patient underwent 
a contrast material‑enhanced CT and magnetic resonance 
imaging  (MRI) examination to evaluate the origin of the 
mass, its correlation with surrounding structures and possible 
evidence of metastatic involvement. CT scans demonstrated a 
5.7x5.4 cm well‑circumscribed, exophytic mass arising from 
the upper pole of the left kidney. A distinct lesion of 1.8 cm 
at its greatest diameter within the exophytic mass was also 
detected, with a CT value between -600 to ‑970 HU (Fig. 1D‑F). 
MRI results showed that the mass exhibited a pseudocapsule 
and had low signal intensity on T1‑ and T2‑weighted images 
(Fig. 2). This cystic renal lesion was confirmed as category Ⅲ 
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Figure 1. (A) Unenhanced, (B) corticomedullary phase and (C) nephrographic phase CT scans showing a 5.2x4.4‑cm low‑attenuation mass in the left renal 
cortex, with extensive necrotic areas, calcification and peripheral enhancement. (D‑F) CT scans 22 months later showed a distinct lesion with a maximum 
diameter of 1.8 cm within the exophytic renal mass (arrow), with a suspected air CT value between -600 and -970 HU.

Figure 2. Magnetic resonance imaging (MRI) shows the renal cystic mass exhibiting a pseudocapsule with low signal intensity on T1‑ and T2‑weighted images.

Figure 3. (A) Image of the cut surface of the specimen from radical nephrectomy shows the heterogeneous tumor with a large cavity component secondary to 
necrosis. (B‑C) Histological analysis: representative photomicrographs of tumor sections (original magnification, x100 and x400, respectively; hematoxylin 
and eosin-stained), showing fibrovascular papillae lined by pseudostratified, large pleomorphic cells with eosinophilic cytoplasm and large, prominent nucleoli.
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on the basis of the Bosniak classification scheme. The patient 
analysis did not show any abnormalities. Concerning current 
diagnostic criteria, probable diagnosis for such a heteroge-
neous cystic mass was limited to a hemorrhagic renal cyst or 
cell carcinoma.

Since renal carcinoma involves a potential risk of metas-
tasis, radical nephrectomy was scheduled for removal of the 
left kidney. After general anesthesia was induced, the patient 
was placed in the lateral recumbent position and laparo-
scopic left radical nephrectomy was successfully performed 
in October, 2011. Gross examination was characterized by 
an irregular-shaped lesion of mahogany‑brown color in the 
upper pole of the left kidney, with a maximum diameter of 
5.7 cm. The central area in the exophytic lesion was identi-
fied as a 1.8-cm circumscribed cavity, with no liquid inside 
but with viscous, chocolate‑brown, necrotic and hemorrhagic 
material on the cavity wall. The harvested specimen was 
processed according to standard surgical pathology protocols. 
Microscopic examination results (Fig.  3) showed that the 
specimen exhibited an outer cystic mass in the papillary archi-
tecture with pleomorphic cells showing prominent nucleoli and 
abundant eosinophilic cytoplasm. Papillary interstitial struc-
ture comprises cells arranged on a delicate fibrovascular core. 
Infiltration of foamy macrophages into the papillary structures 
and extensive tumor necrosis with abundant hemosiderin gran-
ules were detected. Immunohistochemical analyses showed 
the tumor cells to be strongly positive for vimentin, epithelial 
membrane antigen (EMA) and cytokeratins 7, focally positive 
for CD10 and negative for Malan A. Overall, the cyst character-
istics are those of a type 2 papillary RCC of Fuhrman nuclear 
grade 3. There was no tumor involvement of the renal capsule 
or perinephric fat, no vascular space invasion was identified 
and the margins of resection were free of tumor. The patient 
was discharged after an uneventful post‑operative course. 
Follow‑up control 6 months later showed normal values in the 
urine analysis and renal function.

Discussion

Papillary RCC is the second most frequent carcinoma of 
the proximal renal tubules (10‑15% of the cases) (5,6). The 
clinical and histological details were first described by 
Mancilla‑Jiménez et al (7) in 1976. Commonly, it is diagnosed 
histologically and based on its characteristic enhanced pattern 
on CT and MRI. Certain characteristics of a cystic renal mass 
including the character of the lesion wall, septation, calcifi-
cation, nodularity, CT attenuation values and enhancement 
are suggestive of a particular diagnosis. However, there is a 
continuum of radiologic findings often rendering the confident 
labeling of a cystic renal lesion benign or malignant difficult.

The papillary RCC in the present case was initially 
characterized by a single cyst with an internal cavity and a 

calcification filling as part of the cyst. The 1.8‑cm diameter 
distinct cavity was measured using a CT value between -600 
and -970 HU, potentially appreciated as air density. To the best 
of our knowledge, the presence of a necrotic cavity within a 
papillary RCC has rarely been described. This finding may 
be considered of interest with respect to the aetiology of the 
cavity within the tumor mass. We first hypothesized that 
the intracystic vacuum phenomenon is simply a result of the 
migration of a gastrointestinal gaseous collection through 
disrupted renal parenchyma or a renal cyst with inflammatory 
changes. However, the patient did not experience any fever or 
abdominal discomfort during the past 22 months. Additionally, 
the intact renal capsule of the renal specimen and evidence of 
non‑infection of perinephric capsule thickening allows us to 
exclude the aetiology of gas deposits or inflammatory changes. 
At histological analysis, infiltration of foamy macrophages 
into the papillary structures and extensive necrotic tissue with 
abundant hemosiderin granules suggest a predisposition for 
degenerative cyst formation.

Extensive necrosis and bleeding within a tumor is often 
thought to reflect poor tumor vascularization, a characteristic 
well recognized in angiographic studies of papillary RCC. 
The comparison between the CT scan in January, 2010 and 
22  months later documented the marked progress of the 
necrotic cavitation of the papillary RCC mass.
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