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Abstract : A 12-year-old dog was evaluated for depression and anorexia. The results of complete blood count and
serum biochemistry were normal. Survey radiographs revealed markedly enlarged right kidney and abdominal ultrasound
showed a renomegaly and hydronephrosis filled with mixed echogenic fluid. Primary renal tumor was suspected in
this dog. Nephroureterectomy of the right kidney was performed, and no regional metastases have been identified.
Transitional cell carcinoma (TCC) arising from renal pelvis accompanied hydronephrosis of the right kidney was
diagnosed on histology. TCC usually affects trigone of the bladder, and renal origin of TCC is a very rare finding
in dogs. This is the first case report to present the clinical features, diagnostic imaging findings and histopathological
characteristics of a dog with TCC originating from the renal pelvis in Korea.
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Introduction

Primary renal tumors are less frequent and are reported
as less than 2% of all dog cancers (15). Among primary
renal tumors, renal cell carcinoma is the most frequently
diagnosed malignant renal epithelial tumor, and other
tumors such as transitional cell carcinoma (TCC), nephro-
blastoma, lymphoma and sarcomas are relatively rare in
dogs (11).

It is well known that TCC is the most common type of
bladder tumor with papillary formations and invasiveness
(15). TCC can originate in the renal pelvis and rarely occurs
in dogs, cats and humans (6,8,14). Painless, apparent hematu-
ria is the most common clinical sign in human renal pelvis
TCC (7). Hematuria may occur in dogs and cats, but other
non-specific clinical signs are reported more often, including
depression, loss of appetite, weight loss, and abdominal pain
(4,8,9). Renomegaly or abdominal mass is commonly found,
and diagnosis requires radiographs, abdominal ultrasonogra-
phy or computerized tomography scan or magnetic reso-
nance imaging, and histopathological confirmation (14,15).
At the time of diagnosis, metastasis to the lungs is common,
so the prognosis for this primary renal tumor is poor (15).
Complete surgical resection is an ideal treatment option in
the absence of metastases, and adjunctive systemic therapy is
required in the cases of metastatic tumors (9,11).

This report describes a renal pelvis TCC that occurs rarely
in dogs. The clinical and diagnostic features and long-term
follow-up of renal pelvis TCC in a dog after the nephro-
ureterectomy were described for the first time in Korea.
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Case

A 12-year-old, 5 kg, spayed female mixed-breed dog was
evaluated for depression and anorexia for 4 weeks. On pre-
sentation, the dog was alert and responsive with body condi-
tion score of 4/9. Physical examination did not reveal any
abnormalities. Laboratory tests such as a complete blood
count (CBC), serum biochemical examination, and thorax/
abdominal radiographs were performed initially. Results of
CBC were within reference limits. Mildly elevated alkaline
phosphate (263 U/L; reference interval, 47-254 U/L) was
observed. Survey abdominal radiographs revealed markedly
enlarged soft tissue opacity right kidney with abdominal
mass effect, suggestive of hydronephrosis or a renal mass.
The right kidney was measured by 7 cm x 7.5 cm x 6.5 cm
(approximately 4.5 times the length of L2), which com-
pressed the abdominal organs to the left (Fig 1A). Other
radiographic findings were within normal limits. Ultrasonog-
raphy was performed to further evaluate the abdomen. Renal
ultrasound revealed marked increase in size and cavitation of
the right kidney containing mixed echogenic materials and
hydroureter. The normal kidney structure such as cortex,
medullar, and pelvis were completely lost, and a lot of fluid
had accumulated in the kidney (Fig 1B). In doppler ultra-
sound, no blood flow was detected in any part of the kidney.
No abnormalities were detected in the bladder. Urine spe-
cific gravity, dipstick tests, and results of the other urinalysis
were unremarkable. An ultrasound-guided fine needle aspira-
tion biopsy (FNAB) of the deformative right kidney was per-
formed, but only non-diagnostic samples such as necrotic
debris were obtained. Differential diagnoses at this time
included ureteral obstruction of unknown etiology and pri-
mary renal neoplasms such as renal cell carcinoma.

The owners elected an exploratory laparotomy for possi-
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Fig 1. Ventrodorsal abdominal radiograph (A) showing the
enlarged right kidney (black arrowheads). Doppler ultrasonog-
raphy (B) showing absence of blood flow and fluid accumula-
tion in the cavitated right kidney.

ble resection of the deformed kidney. The dog was premedi-
cated with alfaxalone (2 mg/kg BW, IV, Jurox, Australia),
butorphanol (0.2 mg/kg BW, 1V, Myungmoon, Korea), and
midazolam (0.2mg/kg BW, IV, Myungmoon, Korea), and
general anesthesia was maintained by isoflurane (Hana,
Korea) with 100% oxygen. Exploratory laparotomy revealed

a markedly enlarged right kidney at the same time as the
dilation of the right ureter. Thus, right nephroureterectomy
was performed in this dog. No signs of regional metastasis
were observed, and other organs, including the left kidney
and bladder, appeared normal. The dog recovered well from
the operation and was discharged 3 days later.

On gross examination, the right kidney inflated like a bal-
loon and contained approximately 50 ml of brownish sero-
sanguineous fluid (Fig 2A). Inside layer of the kidney was
filled with reddish-brown tissues with spongy texture, which
very suggestive of necrosis. It was impossible to recognize
the kidney structure macroscopically (Fig 2B). Representa-
tive samples of resected kidney were collected for histologi-
cal examination.

Investigation of multiple sections from the kidney revealed
marked locally extensive ectasia of the renal pelvis, which is
closely related to the mass that developed in the renal pelvic
epithelium (Fig 3). The cells displayed mild anisocytosis and
anisokaryosis with moderately distinct cell borders. The cell
cytoplasm was moderately eosinophilic. A moderate number
of atypical mitotic forms were found. No evidence of blood
vessel or lymphatic system invasion was detected. In areas of
marked ectasia of the renal pelvis, there was moderate to
severe atrophy of the overlying renal cortex and medulla,

Fig 2. Gross features of the right kidney at the time of surgery in a dog with renal pelvic TCC. (A) Enlarged right kidney, inflated
balloon-like shape, was measured 7 cm x 7.5 cm x 6.5 cm. A serosanguineous fluid was identified (B) upon resection of the cross sec-
tion of the right kidney. The remaining brownish tissues had a spongy texture, suggesting necrosis. Normal renal architectures were

completely lost.

Fig 3. Histopathology of a renal pelvic TCC in a dog. (A) Note the massive hemorrhage (thick arrow), ectasia of the proximal con-
voluted tubule (arrowhead), and thickening of the Bowman’s capsule (thin arrow). (B) Note the tumor cells (arrows) and mitotic figures
(arrowheads) in the transitional epithelium. Hematoxylin and eosin stain, Bar = 100 pm (A) and 50 um (B).
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moderate interstitial infiltrate of myeloid precursors, and
fewer lymphocytes and plasma cells. In the region where the
renal cortex and medulla was less effected, multifocal areas
of mild to moderate ectasia of proximal convoluted tubules
were observed, which was likely secondary to mass and hy-
dronephrosis. Some glomeruli revealed thickening of Bow-
man’s capsule. Locally extensive hydronephrosis along with
adjacent renal cortical and medullary atrophy was observed.
Histologic evaluation was consistent with transitional cell
carcinoma (TCC) arising from the renal pelvis, with necro-
sis, hemorrhage, and fibrous encapsulation.

One month after the surgery, clinical signs of the dog such
as depression and anorexia improved completely. No further
treatment was implemented. Transient detection of occult
blood and leukocytes in the urine was detected 1 month after
surgery. Follow-up radiographs, blood works, and urinalyses
were performed at 1, 3 and 12 months after the surgery and
the results remained within normal ranges. In 12 months fol-
low up, no recurrence was seen and the dog was in a healthy
clinical condition.

Discussion

Diagnosis of renal pelvis TCC is challenging due to non-
specific clinical signs. According to the previous reports
(1,8), hematuria considered the most common problem on
admission of the primary renal tumors, but only about a third
of dogs were observed. In this case, the dog showed chronic
anorexia and depression without any urologic signs such as
hematuria and proteinuria.

Laboratory examinations such as CBC and serum chemistry
findings were non-remarkable (1,15) and urinalysis includ-
ing urine sediment is also considered unreliable because
shedding of the renal epithelium is not consistent (4,9). Pre-
vious report suggested a combination of ultrasonography and
imaging-guided FNAB as a useful diagnostic tool (9). How-
ever, in this case, FNAB was unable to provide relevant cell
samples due to necrosis of the kidney, massive cavitation and
severe hydronephrosis.

Mostly reported cases of renal pelvis TCC showed solid
mass lesions in the renal pelvis and infiltration into the renal
tissues (5,9,11). As in this dog, renal pelvis TCC can also
cause hydronephrosis (9,16), which has also reported in cats
(12,14). Renal pelvis dilation, so called ‘hydronephrosis’ on
ultrasound, has been associated with obstruction of outflow,
neoplasia, ectopic ureter, or pyelonephritis (2,13). In this dog,
the differentials include hydronephrosis secondary to ure-
thral obstruction of unknown etiology and primary renal neo-
plasm.

Primary renal tumors have various histological types and
more than fifty percent of malignant renal tumors are epithe-
lial-derived tumors. Two typical types of epithelial-derived
malignant renal tumors are renal cell carcinoma and renal
TCC. Pathologically, renal TCC are derived from transitional
cells lining the renal pelvis epithelium, while renal cell carci-
noma derived from proximal convoluted tubular epithelium
which can be subdivided into tubular, solid, acinar or papil-
lary types (10,15).

Pulmonary metastasis of the primary renal tumor is reported

in 16% to 48% dog (1,8). In case of renal pelvic tumors, the
incidence of metastasis has been rarely reported (4,9). One
study reported metastasis from the kidney capsule to the
intestinal serosa and wall (3). Other study reported local
metastasis of renal pelvis TCC to the surrounding omentum,
bladder and intestine (11). Thus, metastases should be care-
fully evaluated before deciding on treatment options.

The management of renal pelvis TCC through surgical
resection is most favorable in dogs without metastases. In the
case of bilateral kidney involvement or metastasis, multimo-
dality therapy was required (1,11). However, it is difficult to
demonstrate the effectiveness of multimodality therapy because
of the relatively small number of cases. The survival time of
the renal pelvis TCC varied from 3 months to 25 months in
some cases (8,9,11), and the beneficial effects of the chemo-
therapy on survival were still unclear (1). This dog was favor-
able prognosis after the nephroureterectomy of right kidney
and the clinical condition was good after 1 year of surgery.

Conclusions

This case describes a primary renal pelvis TCC with hy-
dronephrosis, successfully controlled with nephroureterec-
tomy. TCC normally affect trigone of the bladder and TCC
of renal origin represents a very rare finding in dogs. To our
knowledge, this is the first report of a primary renal pelvis
TCC in the dog in Korea.
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