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Abstract 
Primary tumors of the renal pelvis and ureter account for about 8% of all urinary tract tumors. More than 90% of them are urothelial 
carcinomas. On the other hand, unilateral multicystic renal disease is an uncommon pathologic condition that may be mistaken for 
unilateral autosomal dominant polycystic kidney disease, multilocular cystic nephroma or cystic neoplasm. We present the case of a 
54-year-old male known with arterial hypertension, admitted in the Second Surgery Department of Emergency County Hospital, Constanta, 
with intense right flank and right lumbar pain. This symptom started one month before hospital admission. Based on clinical features and 
imaging evaluations we established a presumptive diagnosis of unilateral autosomal dominant polycystic kidney disease. For these 
reasons, total right nephrectomy was performed. Pathologic examination of the nephrectomy specimen revealed high-grade urothelial 
carcinoma of the renal pelvis associated with unilateral multicystic renal disease. The particularity of this case lies in the uncommon 
association between two rare renal pathological conditions diagnosed by pathological examination. 
Keywords: urothelial carcinoma, renal pelvis, unilateral multicystic renal disease. 

 Introduction 

Tumors of the renal pelvis and ureter account for 
about 8% of all urinary tract tumors. More than 90% of 
them are urothelial carcinomas [1]. In fact, urothelial 
carcinoma arising from renal pelvis accounts for 7% of 
all kidney tumors. Males are more frequently affected 
than females, and the sex ratio M/F is 1.7/1. Clinically, 
urothelial carcinoma of renal pelvis is usually associated 
with hematuria and flank pain. Regarding the location 
of this tumor, primary urothelial carcinoma of the  
renal pelvis is two times more common as that of the 
ureter and most often multifocal [2]. On macroscopic 
examination it may present various aspects: nodular, 
papillary, polypoid, ulcerative or infiltrative. A high-
grade form of this tumor may appear as an ill-defined 
scirrhous mass that affects the renal parenchyma  
and may be mistaken with primary renal epithelial 
neoplasms. At the same time, stones may also be found 
in renal pelvis neoplasms [3]. The microscopic aspects 
of renal pelvis urothelial carcinomas are similar to those 
located in the bladder [3–5]. 

On the other hand, unilateral multicystic renal disease 
is an uncommon acquired pathologic condition with 
unknown pathogenesis [6, 7]. It may be mistaken for 
unilateral autosomal dominant polycystic kidney disease, 
multilocular cystic nephroma or cystic neoplasms [6, 8, 
9]. Clinically, it may present with hematuria, flank pain, 
abdominal mass or may be diagnosed incidentally. It is 
not associated with renal failure [10]. Men are more 

frequently affected, and the average age of diagnosis is 
50 years [8]. Cystic renal disease is characterized by 
segmental or total replacement of the organ by multiple 
cysts. Various amounts of renal parenchyma may be 
involved by cysts of various sizes. Cysts may be 
separated by normal renal tissue [9]. Microscopically, 
the cyst walls are lined by flattened epithelium or may 
show large areas of denudation [8]. 

 Clinical and imaging findings 

We present the case of a 54-year-old male known 
with arterial hypertension, admitted in the Second 
Surgery Department of Emergency County Hospital, 
Constanţa, with intense right flank and right lumbar 
pain. The current clinical symptoms started one month 
before hospital admission. Clinical examination revealed 
a palpable abdominal mass on the right hypocondrium 
and right flank accompanied by mild tenderness. 

Intravenous urography with administration of contrast 
substance showed silent right kidney and normal 
excretion in the left kidney. CT scan with endovenous 
administration of contrast substance revealed an 
enlarged right kidney, entirely replaced by a multicystic 
mass (22×16.5 cm) which exerts a mass effect on  
the inferior vena cava without its invasion (Figure 1). 
On the lower pole of the right multicystic kidney an  
ill-defined heterogeneous area measuring about 6.3× 
6.1 cm, with multiple calcifications at the periphery, 
was observed. The renal pelvis of the right kidney and 
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the right ureter could not be noticed. The right renal 
artery and right renal vena were permeable and visible. 
At the same time, multiple retroperitoneal interaorto-
caval, retrocaval and lateroaortic adenopathies were 
identified, with various sizes ranging from 0.8 to  
1.4 cm. The left kidney and other intra-abdominal 
organs were normal. 

The imaging aspects were interpreted as unilateral 
autosomal dominant polycystic kidney disease. For this 
reason, total right nephrectomy was performed. Our 
patient had no family history of renal disease. 

 Materials and Methods 

The nephrectomy specimen was macroscopically 
and microscopically evaluated according to standard 
protocols used in the Pathology Department of 
Emergency County Hospital, Constanţa. The surgical 
sample was macroscopically evaluated and was fixed in 
10% formalin. After fixation, the specimen was cut into 
4–5 mm slices operated with the ATP1 Tissue Processor, 
and paraffin embedded. The paraffin blocks were 
serially sectioned at 5 µm, stained with Hematoxylin 
and Eosin, van Gieson and using immunohistochemical 
methods. 

 Results 

Macroscopical assessment showed an enlarged 
kidney measuring 22×16.5 cm and weighing 1340 g, 
with polycyclic external surface and loss of characteristic 
reniform shape. On cross section, renal parenchyma was 
entirely involved by multiple cysts of various sizes 
ranging from 5 cm to 10 cm, filled with pusseous fluid 
and brown stones measuring 0.5 to 2 cm, with irregular 
surface and firm consistency. The thickness of the cystic 
walls ranged between 0.1 and 0.3 cm. The inner surface 
of the cysts showed smooth areas alternating with white 
papillary formations of 1 to 6 cm, variable consistency 
and friability. On the lower third of the organ an  
ill-defined infiltrative mass of 6.5×5.5 cm was 
identified, with lobular surface, white-pinkish color, 

variable consistency and areas of suppurative necrosis 
(Figure 2). This intrarenal infiltrative mass involved 
about 60% of the renal pelvis and calyces of the lower 
renal pole. The adipose renal capsule showed hyperemia 
and fibrin deposits. The 7 cm long ureter had an 
external diameter of 0.8 cm and permeable lumen. 

Microscopically, cysts were lined by a simple 
cuboidal epithelium with large flattened areas. The 
cystic walls present fibrous connective tissue (Figure 3). 
Between cysts, presence of renal parenchyma with 
marked interstitial and glomerular fibrosis was noted, 
accompanied by intense inflammatory infiltrate compo-
sed of lymphocytes and granulocytes with aggregate 
formation (Figure 4). On the renal pelvis epithelium, we 
noticed large flattened areas alternating with denudation 
areas and focal areas of urothelial neoplasm of low 
malignant potential (Figure 5). Microscopic assessment 
of the intrarenal mass located on the lower third of the 
organ showed a malignant neoplastic proliferation of 
urothelial cells with solid, glandular and papillary 
pattern (Figure 6). Urothelial neoplastic cells presented 
marked polymorphism, loss of cellular polarity, mode-
rate to abundant cytoplasm and large hyperchromatic 
nuclei. Nuclei were typically pleomorphic with irregular 
contour and large, variable in number and appearance, 
eosinophilic nucleoli. Mitotic figures were frequent, 
with abnormal forms. Inside proliferating malignant 
urothelial cells, areas of squamous metaplasia with 
unsystematic disposition were noted, consisting of poly-
gonal cells with indistinct cellular outlines, eosinophilic 
cytoplasm, large nuclei and visible nucleoli (Figure 7). 
Focal keratinization was noted, too (Figure 8). Papillary 
areas identified inside cysts on macroscopic examina-
tion showed a microscopic aspect of high-grade 
infiltrative urothelial carcinoma with areas of squamous 
metaplasia. As for squamous metaplasia, this was 
identified on about 40% of the urothelial neoplastic 
surface. At the same time, presence of extensive tumoral 
necrosis, purulent necrosis and tumor emboli inside 
lymphatic and vascular spaces were noted. 

 

Figure 1 – CT scan imaging with contrast adminis-
tration showed enlarged right kidney entirely replaced 
by multicystic mass. 

Figure 2 – Nephrectomy specimen. On cross section, 
renal parenchyma was entirely involved by multiple 
cysts of various sizes. The presence of ill-defined 
infiltrative mass with suppurative necrosis areas was 
noted.
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Figure 3 – Cysts lined by a cuboidal epithelium with 
flat areas. The cystic walls present fibrous connective 
tissue (van Gieson stain, ob. ×10). 

Figure 4 – Renal parenchyma with marked interstitial 
and glomerular fibrosis (van Gieson stain, ob. ×20). 

 

Figure 5 – Large flattened areas alternating with 
denudation areas and focal areas of urothelial 
neoplasm of low malignant potential on the renal 
pelvis epithelium (van Gieson stain, ob. ×4). 

Figure 6 – Malignant neoplastic proliferation of 
urothelial cells (left side) and renal parenchyma with 
marked fibrosis (right side) (HE stain, ob. ×4). 

 

Figure 7 – Proliferation areas of squamous metaplasia 
inside malignant urothelial cells (van Gieson stain, ob. 
×10). 

Figure 8 – Focal keratinization inside areas of 
squamous metaplasia (van Gieson stain, ob. ×40). 

 
The final pathological diagnosis was high-grade 

(G3) infiltrative urothelial carcinoma with squamous 
differentiation associated with unilateral multicystic 
renal disease pT3N0Mo. TNM framing and histologic 
grading were performed according to the UICC 2002 
issue of the TNM system [11, 12]. 

 Discussion 

Primary urothelial carcinoma of the renal pelvis is a 
rare neoplasm accounting for 7% of all kidney tumors 
[3, 15]. Microscopic features of the renal pelvis 
urothelial carcinoma are similar to those seen in the 
bladder [3, 8]. 
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The renal pelvis tumor diagnosed in our patient 
presents microscopic aspects of high-grade urothelial 
carcinoma (G3). This is not an unusual observation. In 
contrast with the bladder location, most of urothelial 
carcinomas developed in the renal pelvis present 
histological aspects of high-grade malignancy [13, 14]. 
In a study published by Perez-Montiel D et al. in 2006 
on 157 patients diagnosed with urothelial carcinoma 
with this location, 108 cases (69%) had high-grade 
malignancy [15]. 

In the same time, we noticed in some areas of the 
epithelium of the renal pelvis, associated lesion of 
papillary urothelial neoplasm of low malignant potential. 
These areas showed slender and non-fused papillae lined 
by multilayered urothelium with minimal cytologic 
atypia. Also, increased cellular density compared with 
normal urothelium, preserved cells polarity and low 
mitosis index were noted. Presence of this issue 
facilitates diagnosis of primary renal pelvis urothelial 
carcinoma [16].  

About 40% of the tumor presented prominent areas 
of squamous differentiation. We noticed in these areas 
sheets of cells with well-defined cell borders, eosino-
philic cytoplasm, large nuclei with prominent nucleoli 
and keratin pearls formation. We identified this aspect 
according with literature showing that the most frequent 
changes associated with the renal pelvis location of uro-
thelial carcinoma is squamous differentiation [17–19]. 

The peculiarity of this case lies in the uncommon 
association between renal pelvis urothelial carcinoma 
and multicystic renal disease. This diagnosis was esta-
blished during the pathological examination. 

Initially, clinical diagnosis was unilateral polycystic 
kidney disease. It was supported by the clinical signs – 
hypertension and flank pain, palpable abdominal mass – 
and the imagistic findings. CT scan evaluation revealed, 
in addition to multiple cysts entirely replacing the renal 
parenchyma, the presence of solid tissue areas comple-
tely changed in appearance, without specifying whether 
it is benign or malignant. Microscopic examination 
revealed the malignant character of the area identified 
by the imagistic examination and, at the same time, the 
specified histological type of neoplastic proliferation. 
The question raised by the pathologist, however, was 
the type of renal cystic lesion associated with urothelial 
carcinoma. 

Unilateral cystic renal disease, known as the locali-
zed renal cystic disease, is a rare pathological condition 
and has been mistaken for unilateral autosomal dominant 
polycystic kidney disease, multilocular cystic nephroma 
or cystic neoplasm [6, 8]. 

At first, the macroscopic appearance of the kidney 
with loss of the characteristic contour and the entire 
replacement by multiple cysts of varying sizes, the 
patient gender and the microscopic aspects of the cysts, 
led us to think about the diagnosis of unilateral autosomal 
dominant polycystic kidney disease. 

Unlike unilateral kidney multicystic disease, auto-
somal dominant polycystic disease is a systemic disease 
associated with family history of PKD1 and PKD2 
genes mutations, involving both kidneys and the other 
abdominal organs, evolving with hypertension and renal 

failure [6, 8, 20]. Microscopically, cysts are tubular in 
origin and frequently showed hyperplastic papillae in 
variable numbers [8]. Of all malignant neoplasms, this 
disease is commonly associated with renal cell carci-
noma, clear cell carcinoma, papillary or chromophobic 
carcinoma and very rarely with urothelial carcinoma [8]. 
In the literature, we found four cases of renal pelvis 
urothelial carcinoma associated with autosomal domi-
nant polycystic renal disease [21–24]. 

In our case, the diagnosis of autosomal dominant 
polycystic kidney disease was excluded using immuno-
histochemical methods. After applying the monoclonal 
antibodies Polycystin 1 (IgG1, 7e12) for PKD1 gene, 
we obtained negative reactions. Other criteria that we 
considered were the absence of cystic lesions in other 
organs, e.g. liver, the absence of family history of 
autosomal dominant polycystic renal disease and the 
absence of the renal failure. 

Another cystic lesion we had to exclude was multi-
locular cystic nephroma. It is considered a unilateral 
sporadic tumor lesion that most commonly affects 
children, circumscribed and encapsulated, composed of 
cysts that communicate with each other and are 
occupied by a gelatinous fluid [6, 8]. The diagnosis of 
cystic nephroma was excluded by microscopic exami-
nation, because in this pathological condition cystic 
walls are composed of fibrous connective tissue or 
embryonic tissue and are devoid of renal parenchyma. 
At the same time, cysts are lined by a single layered 
epithelium that presents flattened areas alternating with 
areas of hobnail cells [6]. On the other hand, in our 
patient, cysts were identified in the entire renal paren-
chyma and not only in the tumour area, as in the case of 
cystic nephroma. 

In terms of cystic neoplasm, it usually develops on 
multicystic dysplastic kidney associated with urethral 
atresia or urethral agenesis and typically presents a 
central area composed of dysplastic tissue showing 
multiple cysts in the periphery [10]. 

 Conclusions 

This is a rare case of primary urothelial carcinoma 
associated with unilateral multicystic renal disease.  
The final diagnosis was established following histo-
pathological examination. The consulted literature does 
not mention such an association but this does not 
exclude the possibility that such a diagnosis exists 
somewhere in the world without it being reported in a 
worldwide visible publication. 
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