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Abstract. The present study reported two cases in which 
selective artery embolization were identified to assist in 
resolving urinary fistulae following partial nephrectomies. 
The first case involved a  51‑year‑old male who received 
a mini‑incision partial nephrectomy with renorrhaphy. 
Following the operation, urine continued to discharge from 
the retroperitoneal drain. Selective renal artery embolization 
of the upper calyx at post‑operation day 20 was highly effec-
tive and urine output from the drain stopped immediately. 
Case 2 involved a 66‑year‑old male, who also suffered from a 
urinary fistula following a partial nephrectomy. Selective renal 
artery embolization performed at post‑operation day 21 was 
again effective. In each case, the upper calyx was separated 
from the renal pelvis. These cases demonstrated that suturing 
of the collecting system and renal parenchyma may result in 
the separation of the urine pathway, and that selective renal 
artery embolization appears to be a highly effective treatment 
in such cases.

Introduction

Partial nephrectomy (PN) is the most commonly used proce-
dure for the treatment of clinical stage T1a renal cancer. 
Furthermore, evidence reveals that patients undergoing radical 
nephrectomy have a higher overall mortality and cardiovas-
cular morbidity rate compared with those undergoing PN, even 
though their effectiveness in cancer control is equivalent (1,2).

However, PN results in urinary fistula (UF) in 1‑6% of 
patients  (3,4). The majority of these patients are forced to 
undergo lengthy hospital stays, since perinephric drains cannot 
be removed due to of persistent urine drainage. An effective 
management strategy for UF remains to be established.

The present study reported two cases in which selec-
tive artery embolization was useful for the treatment of UF 
following PN.

Case reports

Case 1. A 51‑year‑old male, diagnosed with renal cell carci-
noma (RCC) in the right kidney (Fig. 1), received mini‑incision 
PN with renorrhaphy at Toyama Prefectural Central Hospital 
(Toyama, Japan). Following the operation, urine discharge of 
~100 ml per day continued from the retroperitoneal drain. 
Although ureteral stenting was performed at post‑operation 
day (POD)  6, the quantity of drainage did not decrease. 
A computed tomography (CT) at POD  13 revealed urine 
leakage in the upper part of the kidney. Furthermore, the 
upper calyx was completely separated from the middle/lower 
calyx and the renal pelvis. The upper calyx was not enlarged 
and it was considered unlikely that percutaneous drainage 
could be successfully performed. Since the UF could not be 
treated unless effective urine drainage was obtained, it was 
unavoidable to perform an alternative approach, including 
nephrectomy or transarterial embolization (TAE) of the entire 
kidney. However, the decision was made to perform selective 
TAE of the upper calyx at POD 20. Following this procedure, 
urine output from the drain stopped immediately. Although 
fever was observed for a few days, the patient was able to leave 
Toyama Prefectural Central Hospital at POD 29. The serum 
creatinine level was slightly increased (1.12 to 1.21 mg/dl). 
Since discharge, no further complications or RCC recurrences 
have occurred for 3 years.

Case 2. A 66‑year‑old male, with a diagnosis of RCC in the left 
kidney (Fig. 2), received mini‑incision PN with renorrhaphy at 
Toyama Prefectural Central Hospital. Following the operation, 
urine discharge of ~50‑100 ml per day continued from the retro-
peritoneal drain. Although ureteral stenting was performed at 
POD 7, the quantity of drainage did not decrease. A CT at 
POD 12 revealed urine leakage in an upper part of the kidney. 
Furthermore, the upper calyx was completely separated from 
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the middle/lower calyx and the renal pelvis (Fig. 3), and it was 
slightly enlarged. This suggested that percutaneous drainage 
would be difficult to achieve, and therefore, we considered that 
selective TAE of the upper section of the kidney, as previously 
described in case 1, may be effective. This procedure was 
performed at POD 21 (Fig. 4) and resulted in the immediate 
cessation of urine output from the drain. Although fever 
was observed for a few days, the patient was able to leave 
Toyama Prefectural Central Hospital on POD 26. The serum 
creatinine level was slightly increased (0.99 to 1.06 mg/dl). 
Since discharge, no complications and RCC recurrence have 
occurred for 2 years.

Discussion

Management of UF following PN can present serious diffi-
culties. Textbooks state that most UF cases will resolve with 
several weeks of conservative therapy unless there is distal 
obstruction to the site of leakage (5), and medical literature 
demonstrates that many cases of UF are cured only by obser-
vation (3). Meeks et al (6) described 21 cases of UF, where 
a long mean duration of leakage of 53 days was noted. This 
previous study demonstrates that once UF occurs, patients are 
often confined to hospital for lengthy time periods.

In the two cases described in the present study, the upper 
calyx was completely separated from the middle/lower calyx, 
and therefore, prevented successful drainage of the upper calyx. 
It was suspected that deep suture of the renal parenchyma and/
or the collecting system during PN resulted in the upper calyx 
separating from the renal pelvis in each case. For the treat-
ment of UF, nephrectomy or TAE of the entire kidney was 
considererd. However, selective TAE was attempted in order to 
resolve UF and to preserve renal function, and was successful 
in stopping urine discharge from the retroperitoneal drain.

To the best of our knowledge, only 4 cases of selective TAE 
in the treatment of UF have been previously reported (7,8). In 
one of these cases, urinary drainage persisted from the remnant 
of the lower collecting system following hemi‑nephrectomy of 
the lower‑half of a duplex kidney (7). The other three cases 
involved horseshoe kidneys, which received half‑side nephrec-
tomies with incisions of the isthmus, and urinary drainage 

Figure 1. Pre‑operative computed tomography of case 1. A small renal tumor 
is shown in the middle part of the right kidney (arrow).

Figure 2. Pre‑operative computed tomography of case 2. A small renal tumor 
is shown in the middle part of the right kidney (arrow).

Figure 4. Renal angiography just after selective transarterial embolization of 
the apical branch of the left kidney. Vascular perfusion in the upper part of 
the kidney (the area in the black circle) was completely blocked.

Figure 3. Post‑operative computed tomography of case 2. A urinary fistula 
was recognized in the upper calyx of the kidney (triangle), which was com-
pletely separated from the middle/lower calyx and the renal pelvis (arrow).
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continued from the residual parenchyma that had originally 
drained into the renal pelvis of the resected side (8). In all four 
cases, no drainage pathways from the site of UF were observed 
and selective TAE was successful.

Therefore, it was observed that UF is unable to spon-
taneously resolve if good drainage pathways do not exist. 
Finally, from the two cases presented in the present study, the 
following was concluded: i) Suture of the collecting system 
and renal parenchyma in PN may result in the separation of 
the renal calyx from the renal pelvis; ii) Selective TAE of the 
renal parenchyma in UF sites appeared to be a highly effective 
treatment in such cases.
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