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Ultrasound-Guided Cryoablation of Renal Grafts Tumors

Introduction

Tumors in renal grafts are rare with an esti-
mated prevalence of 0.18 % (X. Tillou et al.
Transplant Rev. 2015 and FM Drudi et al. |
Ultrasound. 2019 [1, 2]). Anincreased inci-
dence of graft tumors may be observed in
the future due to increased donor age and
prolonged graft survival. Furthermore, the
immunosuppressant state of graft recipi-
ents may cause the tumor to behave more
aggressively (G. Ploussard et al. BJU Int.
2012:109: 195-9 [3]). In these complex
cases, there is a need for a minimally inva-
sive nephron-sparing treatment option that
can keep patients free of dialysis.

Here we present two cases of T1a renal
cell carcinoma (RCC) in renal grafts that
were successfully treated using ultra-
sound-guided percutaneous cryoablation:
a minimally invasive technique where only
the tumor is destroyed, and the graft’s
function is preserved. Furthermore, when
comparing percutaneous cryoablation to
laparoscopic cryoablation and partial ne-
phrectomy, the risk of treatment-related
complications is decreased (T. Klatte et al.
| Urology. 2014: 191: 1209-17 [4]).

Case description

Both tumors were incidentally discovered
with ultrasound and the malignant diagno-
ses were confirmed using histopathology.

Computed tomography (CT) revealed no
signs of regional or remote metastases. Dif-
ferent treatment options were discussed
at a multidisciplinary team conference,
where a decision was made to perform per-
cutaneous ultrasound-guided cryoablation
(> Fig. 1, 2).

For cryoprobe placement and visualiza-
tion of the ice ball, a GE Logiq 9 (GE Health-
care, Milwaukee, WI, USA) ultrasound sys-
tem with a curved 4C transducer (1.5-4.5
MHz) was used in the first case. In the sec-
ond case, a GE Logiq E9 (GE Healthcare, Mil-
waukee, WI, USA) ultrasound system with
a curved C2-9 transducer (2-9 MHz) was
used. The first case was treated using the
SeedNet® cryoablation system (Galil Med-
ical, Arden Hills, Minneapolis, MN, USA) and
the second case using the Visual-ICE® cry-
oablation system (Galil Medical, Arden
Hills, Minneapolis, MN, USA). 17-G Ic-
eSphere® and IceRod® cryoprobes were
used (Galil Medical, Arden Hills, Minneapo-
lis, MN, USA). The treatment consisted of a
double freeze-thaw cycle (10 minutes of
active freeze followed by 8 min of passive
thaw). The ice ball overlapped the tumor
margin by a minimum of 5 mm.

Case 1

A42-year-old female with a well-functioning
ten-year-old graft and animmunosuppression
regimen consisting of Ciclosporin 75 mg x
2/day and Prednisolone 5mg x 1/day. The

graft tumor was a 3x4 x4 cm clear cell
carcinoma (Fuhrman grade 2) with a RENAL
score of 7. The patient was under general
anesthesia and placed in a lateral recumbent
position during treatment. Hydrodissection
with saline was used the remove the tumor
from vital organs. The tumor was treated
using four IceRod® cryoprobes and one
temperature sensor for monitoring. The pa-
tient had no complications and was dis-
charged the following day. Creatinine re-
mained stable at a habitual level around
240 pmol/L. Magnetic resonance imaging
(MRI) performed one month postoperative
revealed slight signs of rim enhancement but
no signs of incomplete ablation. The four-
year follow-up MRI examinations revealed no
signs of recurrence or metastatic disease.
The patient refused further follow-up exam-
inations but remains free of dialysis.

Case 2

A 70-year-old male with a well-functioning
15-year-old graft and an immunosuppression
regimen consisting of Tacrolimus 5 mg x
2/day and Prednisolone 5mgx 1/day. The
graft tumorwas a2 x2x2 cm clear cell car-
cinoma (Fuhrman grade 2) with a RENAL
score of 8. The patient was under general
anesthesia and placed in supine position dur-
ing treatment. Hydrodissection with saline
was used the remove the tumor from vital
organs. The tumor was treated using four Ic-
eSphere® cryoprobes. The patient had no

> Fig. 1 Case 1; a Ultrasonography of the tumor in the renal graft (arrow) before CRYO ablation. The graft tumor was a 3x4x4 cm clear cell carcino-
ma (Fuhrman grade 2). b Six-month follow-up imaging with gadolinium contrast-enhanced T1-weighted MRI demonstrates normal kidney trans-
plant (small arrows) and complete ablation of the tumor (arrowhead).
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> Fig. 2 Case 2; a Ultrasonography of the tumor in the renal graft (arrow) before CRYO ablation. The graft tumor was a 2 x2x 2 cm clear cell carci-
noma (Fuhrman grade 2). b Ultrasonography guided placement of the cryoprobe (small arrowhead). ¢ Ultrasonography of the iceball formation
during cryoablation. d Tumor biopsy shows clear cell carcinoma Fuhrman grade 2. Six-month follow-up with contrast-enhanced CT in the arterial
phase in e coronal and f axial sections demonstrate complete ablation of the tumor (arrowhead). Note the large simple cyst in the kidney transplant.

complications and was discharged four hours
after treatment. Creatinine level remained
stable at a habitual level of 120 pmol/L. The
one-year follow-up MRI examinations re-
vealed no signs of recurrence or metastatic
disease. The patient will be offered annual
MRI for a total of five years.

Discussion

Percutaneous cryoablation could be an ef-
fective modality for the treatment of RCC
in renal grafts. The sustained renal function
and early discharge after treatment seen in
the two cases presented in this case report
correlate to the findings in a review by
Zargar et al. (H. Zargar et al. Eur Urol. 2015
[5]). In this review, the authors conclude
that the percutaneous approach in native
kidneys has minimal impact on renal func-
tion and a low complication rate. However,
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no randomized studies exist, and the au-
thors conclude that confounding factors
and selection bias are an important limita-
tion to their results.

The two cases presented in this case re-
port demonstrate that percutaneous cryo-
ablation is a feasible treatment option for
RCCin renal grafts. However, existing liter-
ature shows that cryoablation is not com-
monly used. In a newly published system-
atic review (E. Favi et al. World ] Clin Cases.
2019(7]) 28 studies were selected, describ-
ing a total of 100 ablative therapy (AT)in 92
patients: RFA (n = 78), cryoablation (n =
15), MWA (n = 3), HIFU (n = 3),and IRE (n =
1). They concluded that AT for renal allo-
graft neoplasms represents a promising al-
ternative to radical nephrectomy and NSS
in carefully selected patients.

Ultrasound visualization of the tumor and
surrounding vital organs is mandatory. It is
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essential that surrounding organs are pro-
tected from cryoablation. Posterior and pos-
teromedial RCCs within renal grafts are a
challenge to treat with cryoablation. With sa-
line hydrodissection vital organs are often
easily removed. Therefore, the majority of all
renal graft RCCs are potentially treatable
with percutaneous ultrasound-guided cryo-
ablation.

In general, there is a shortage of literature
comparing the different guiding methods
used for percutaneous cryoablation of renal
masses. Ultrasound is accepted as a reliable
method of guidance during probe place-
ment. However, ultrasound lacks the ability
to monitor ice formation sufficiently, which
is possible with CT or MRI (S. Tatli et al. Diagn
Interv Radiol. 2010: 16: 90-5 [6]). CT quid-
ance has some disadvantages: radiation ex-
posure for both patient and radiologist, use

E5



of contrast media, and expense. The latter
also applies to MRI.

At our institution ultrasound guidance
has been the preferred standard since 2005,
but since 2014 CT guidance has been more
frequently used for tumors in native kidneys.

There are few articles discussing the ad-
vances of contrast-enhanced ultrasound
(CEUS) for the ablative treatment of RCC (PS.
Sidhu et al. Ultraschall Med. and V. Cantisani
et al. Eur | Radiol. [8,9]). CEUS will be an
indispensable diagnostic tool in the future.

In conclusion, percutaneous ultrasound-
guided cryoablation is feasible and should
be considered when deciding upon the most
appropriate procedure for the treatment of
RCCin renal grafts.
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