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Percutaneous cryoablation for renal tumors may be associated with rare complications such
as injury to the ureter. A 65-year-old woman underwent percutaneous cryoablation after a
transcatheter arterial embolization using lipiodol and ethanol for left renal oncocytoma.
Two months after the percutaneous cryoablation, computed tomography images showed
left hydronephrosis caused by high-density debris, which was assumed to be sloughed tu-
mor with lipiodol accumulation in the left ureter. A stent was placed in the left ureter
to enhance the drainage of urine and the necrotic cell debris. Three months later, the
ureteral stent was removed, and she remained asymptomatic during the follow-up period
of 4 months. We should consider the possibility of urinary tract obstruction by sloughed
tumor when hydronephrosis occurs after percutaneous cryoablation of a renal tumor.
© 2018 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license.
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

the obstruction of the urinary tract by sloughed tumor cells
after PCA of a renal tumor.

Percutaneous cryoablation (PCA) is a minimally invasive treat-
ment for renal tumors, with a low frequency of serious compli-
cations [1]. Although hemorrhage is the most common com-
plication of renal PCA rare complications such as, injury to the
adjacent organs including the bowel or the ureter, abscess for-
mation requiring intervention, and pneumothorax could oc-
cur. We report a case of hydronephrosis, which was caused by

Case report

A 65-year-old woman with a history of myasthenia gravis was
referred to our hospital. Computed tomography (CT) images
revealed a 4-cm, solid, endophytic tumor in her left kidney
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Fig. 1 - (a) Pretreatment contrast-enhanced computed tomography (CT) demonstrates a left renal tumor close to the renal
pelvis; CT during cryoablation demonstrates a low-density area (i.e. ice ball) with 3 cryoprobes in the upper (b) and lower
(c) parts of the tumor; (d) CT image 2 days after the cryoablation shows an ablation zone with an adequate treatment margin.

(Fig. 1A) as well as another small tumor in her right kidney. Per-
cutaneous biopsy of the left renal tumor suggested the diag-
nosis of oncocytoma. We decided to treat the left renal tumor
by PCA for addressing the concern regarding the existence of a
hybrid tumor with features of oncocytoma and renal cell carci-
noma [2]. Prior to the PCA, we performed a transcatheter arte-
rial embolization (TAE) to enhance the therapeutic effect and
to reduce the risk of bleeding. The embolization was selec-
tively performed using a mixture of ethanol and ethiodized
oil (Lipiodol, Guerbet, Villepinte, France) at a ratio of 7:3. Two
days later, PCA of the left renal tumor was performed us-
ing an argon-based cryoablation system (CryoHit, Galil Medi-
cal, Yokneam, Israel). First, three 17-gauge cryoprobes (IceRod,
Galil Medical, Yokneam, Israel) were inserted to the upper part
of the tumor. The cryoprobes were inserted sequentially in a
triangle configuration, under CT fluoroscopy guidance. After
the placement of the three cryoprobes, PCA was performed in
two 15-minute freeze cycles separated by 2 minutes of thaw-
ing (Fig. 1B). Then, the same treatment was carried out in the
lower part of the tumor (Fig. 1C). During freezing, the low-
density area (i.e., ice-ball) involved the entire tumor and cal-
ices of the upper medial part of the left kidney.

The CT images obtained 2 days after the PCA demonstrated
the ablation zone, which included the tumor with an adequate
ablation margin (Fig. 1D), without any evidence of complica-
tion after the treatment. However, 2 months after the PCA,
the patient visited our institution with complaints of high
fever and left-sided back pain. Laboratory tests revealed an in-

creased inflammatory response (leukocyte count: 9.88 x 10°/L,
C-reactive protein: 154 nmol/L). CT images demonstrated a left
perirenal abscess and left hydronephrosis with high-density
debris in the lower part of the left ureter (Figs. 2A and B). We
supposed that this high-density debris consisted of sloughed
tumor with ethiodized oil accumulation and was the cause of
the urinary tract obstruction. A single-J stent was placed in the
left ureter for allowing the drainage of urine and the necrotic
tumor debris. The back pain disappeared immediately after
the stent placement, whereas the fever and laboratory find-
ings improved gradually. CT images obtained 2 days after the
stent placement demonstrated improvement in hydronephro-
sis and drainage of necrotic tumor into the tract of the urinary
fistula (Fig. 2C). On the CT images obtained 5 days after the
stent placement, the necrotic tumor debris was not observed
and the hydronephrosis appeared to have improved. The pa-
tient was discharged after replacing the single-J stent with a
double-J stent. Three months later, the double-J stent was re-
moved, and she remained asymptomatic during the follow-up
period of 4 months.

Discussion

The frequency of severe complications after PCA of renal tu-
mors was reported to be about 2%-6%, and therefore, this
treatment is recognized as a minimally invasive treatment
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Fig. 2 - (a) Computed tomography (CT) image 2 months after the cryoablation shows hydronephrosis with perirenal abscess
on the left side and (b) high-density debris in the lower part of the left ureter; (c) CT images 2 days after the stent placement
shows that the necrotic tumor has moved into the tract of urinary fistula.

for renal tumor [1,3,4]. In case of pelvicalyceal or ureteral in-
jury after PCA, ureteral stenosis requiring ureteral stent place-
ment may occur; however, such a complication is less com-
mon with PCA than with radiofrequency ablation [5]. Breen
et al. reported only 3 cases of pelvicalyceal injury among 153
procedures [6]. These 3 patients complained of debris colic,
which required temporary ureteral stent placement. Although
these cases might appear similar to the current case, further
details were not available for assessing the similarities.

The urinary tract obstruction in our patient probably oc-
curred by the sloughing of the necrotic tumor cells into the
pelvicalyx through defects on the injured pelvicalyceal wall.
However, previous studies have shown that the pelvicalyceal
injury was unlikely to occur due to PCA. Rosenberg et al. re-
ported no evidence of injury, such as urinoma or fistula, to
the collecting system in 67 cases of PCA performed with renal
sinus involvement by ice-ball [7]. Sung et al. reported no evi-
dent urine extravasation after intentional cryoinjury of the re-
nal collecting system in the animals studied [8]. However, the
pelvicalyces could be occasionally injured, especially when
the tumor adjacent to or invading the pelvicalyces is com-
pletely ablated. In our case, the preablative TAE might have
contributed to the event as it might have caused ischemia of
the tumor and surrounding renal tissue including the pelvi-
calyceal wall. Ethanol used for the TAE could produce a more
intense effect than the other embolizing materials such as
the gelatin sponge particle or microsphere. Renal oncocytoma
is a benign tumor of the kidney, accounting for 3%-7% of all
solid renal neoplasms [9]. Jacob et al. observed that only 4% of
cases of oncocytoma showed a complete pseudocapsule com-
pared with 80% of cases of clear cell renal cell carcinoma [10].
The lack of the pseudocapsule might allow the necrotic tis-
sue to slough down to the urinary tract. A combination of the
above-mentioned factors might be the cause of the urinary
tract obstruction in the present case. Further, an elevated uri-
nary pressure accelerated the development of the urinary fis-
tula and caused the perirenal abscess.

In summary, the present case shows that PCA of renal tu-
mor can rarely cause urinary tract obstruction by sloughed tu-
mor cells, resulting in hydronephrosis and perirenal abscess.

In all cases of perirenal abscess, we should rule out similar
causes for urinary obstruction. In the present case, we could
detect the necrotic tissue causing urinary obstruction on CT
and provide appropriate treatment.

Informed consent

The patient has provided informed consent for publishing this
case report.

Ethical approval

The study design was exempted from ethics review board ap-
proval.

Supplementary materials

Supplementary material associated with this article can be
found, in the online version, at doi:10.1016/j.radcr.2018.08.014.
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