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Abstract

Purpose: To retrospectively evaluate the treatment outcomes of thermal ablation for renal metastatic tu-
mors.

Materials and Methods: Thirteen consecutive patients with small renal metastatic tumors (<3 cm), who
underwent thermal ablation between 2009 and 2020, were included in this study. Eight patients had extra-
renal tumors during renal ablation. The primary tumors were adenoid cystic carcinoma in four patients, lung
cancer in three, hemangiopericytoma in three, leiomyosarcoma in two, and thyroid cancer in one. The thera-
peutic effects, safety, survival rate, prognostic factor, and renal function were evaluated.

Results: We performed 18 ablation sessions (cryoablation, n = 13; radiofrequency ablation, n = 5) on 19
renal metastases with a mean diameter of 1.7 cm, which resulted in a primary technique efficacy rate of
100% without procedure-related deaths or major complications. Renal function significantly declined 6
months after ablation (P = 0.0039). During the mean follow-up period of 31.2 = 22.4 months (range, 2.7-
71.4 months), one patient had local tumor progression at 11.9 months following radiofrequency ablation. The
overall survival rates at 1 and 3 years after ablation were 76.9% (95% confidence interval [CI], 54.0%-
99.8%) and 59.3% (95% CI, 31.3%-87.3%), respectively. Tumor size > 2 cm (P = 0.02) and metastasis from
non-small cell lung cancer (P = 0.001) were significant worse prognostic factors in univariate analysis, and
metastasis from non-small cell lung cancer (P = 0.01) was significant in multivariate analysis.

Conclusions: Percutaneous thermal ablation for small renal metastases is safe and feasible and can control

local tumors.
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Introduction

Advances in cancer treatment, including systemic chemo-
therapy, have prolonged the prognosis of patients with ma-
lignant tumors; however, multi-organ metastases and multi-
ple primary malignancies can occur during their survival [1].
Renal metastases are neither common nor rare and are the
twelfth most frequent to occur with a reported frequency of

7%-12.6% [2-4]. Furthermore, improvements in imaging
modalities and the widespread use of cross-sectional imag-
ing have enabled more frequent detection of small renal
masses [5, 6]. Renal cell carcinoma, as a second primary
cancer concurrent with the first primary cancer, has been de-
tected 4.5 times more commonly than renal metastases [7].
Additionally, previous reports have demonstrated that renal
metastases are typically only radiologically detected as small
masses [4, 5]. Caution must be exercised when diagnosing
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new renal masses in patients with cancer. Tumor biopsy is
also crucial for diagnosing small renal masses [8-12].

For renal metastases, lung cancer; breast cancer; tumors
of the gastrointestinal, genitourinary, and gynecologic tracts;
and melanoma are known primary lesions of metastatic renal
tumors [2-4]. However, reports on the local treatment of re-
nal metastases are scarce, and surgical treatment of renal
metastases can be beneficial for patients with limited tumor
burden, such as isolated renal metastases and oligometasta-
ses [13, 14]. However, indications for the local treatment of
renal metastases have not been established.

Thermal ablation, either as cryoablation (CA) or radiofre-
quency (RF) ablation, is an established approach for the lo-
cal treatment of small primary renal tumors in patients who
cannot undergo surgery [8,15-20]. Because renal metastasis
is associated with systemic disseminated cancer in most
cases [3, 4, 21], minimally invasive local treatment using
thermal ablation represents an attractive alternative. Hence,
the treatment outcomes of thermal ablation for metastatic re-
nal tumors were retrospectively evaluated in this study.

Material and Methods

Study design and patients

This study was approved by our institutional review
board, and informed consent was obtained for data usage in
this retrospective study. Additionally, informed consent was
obtained from all patients undergoing tumor biopsy and
thermal ablation.

The indication for the thermal ablation for renal metasta-
ses was determined after multidisciplinary discussion with
interventional radiologists, medical and radiation oncolo-
gists, and urologists. Thermal ablation was performed on pa-
tients who were not suitable candidates for surgical resection
or those who declined to undergo surgical treatment. All pa-
tients included in this study (13/13) declined surgical treat-
ment and preferred thermal ablation. The inclusion criteria
were (i) patients who had one or two renal metastatic tu-
mors measuring <3 cm, (ii) patients without extra-renal tu-
mor or with extra-renal tumors that did not significantly in-
crease in size on serial computed tomography (CT) scans
taken 3-4 months before the initial thermal ablation, (iii) pa-
tients with Eastern Cooperative Oncology Group perform-
ance status of 0 or 1, and (iv) patients with a life expectancy
of 6 months or longer.

Between January 2009 and December 2020, 683 consecu-
tive patients underwent thermal ablation for renal tumors in
our institute. Of these patients, 13 (1.9%, 13/683) with 19
metastatic renal tumors (1.46 tumors/patient) were included
in this retrospective study. The patient demographics and tu-
mor characteristics of this study are presented in Table 1.
The study included 6 men and 7 women with a mean age of
54.0 = 12.1 years (mean * standard deviation [SD]; range,
36-75 years). The primary sites of renal metastases were
salivary gland in 4 (30.8%, 4/13), meningeal mesenchyme in
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3 (23.1%, 3/13), lung in 3 (23.1%, 3/13), and thyroid gland,
omental bursa, and extremity in 1 each (7.7%, 1/13). Patho-
logical diagnoses of these primary tumors were adenoid cys-
tic carcinoma (ACC) in 4 (30.8%, 4/13), hemangiopericy-
toma in 3 (23.1%, 3/13), non-small cell lung cancer
(NSCLC) in 3 (23.1%, 3/13), leiomyosarcoma in 2 (15.4%,
2/13), and follicular thyroid cancer in 1 patient (7.7%, 1/13).
The median period from primary tumor diagnosis to renal
ablation was 66.4 months (25%-75% quartile range [QR]:
29.9-107.5 months). All patients (100%, 13/13 patients) had
a history of extra-renal tumors before renal ablation. At the
time of the initial renal ablation, eight patients (61.5%, 8/13
patients) had extra-renal tumors in the lung (61.5%, 8/13,
and <30 mm in diameter), liver (7.7%, 1/13, and multiple
tumors < 6 mm in diameter), bone (7.7%, 1/13, and 14 mm
in diameter), and retroperitoneum (7.7%, 1/13, and 10 mm
in diameter). All extra-renal tumors were smaller than the
metastatic renal tumors except for the bone metastasis in
one patient. For the bone metastasis of this patient, radiation
therapy with curative intent had planned, thus, locoregional
therapy of renal ablation was planned for renal metastatic
tumor (10 mm in diameter). Ten patients (76.9%, 10/13) had
a total number of systemic metastases < 5 at the time of in-
itial renal ablation. No patient had undergone local renal
treatment, including radical or partial nephrectomy or radia-
tion therapy before thermal ablation. At the time of initial
thermal ablation for the renal metastases, primary tumors
had been resected (n 12, 92.3%, and 12/13) or treated
with radiation therapy (n = 1, 7.7%, and 1/13). Five patients
(38.5%, 5/13) had two renal tumors before the initial renal
ablation. Of the five patients, one had two renal tumors
treated in a single session of RF ablation, but this patient
developed another renal metastasis, which was also treated
with RF ablation. In the remaining four patients, single tu-
mor was ablated in each session. Thus, thermal ablation was
performed for 19 renal metastases, and five patients received
two sessions of renal ablation.

Systemic chemotherapy for renal metastases was adminis-
tered to four patients (30.8%, 4/13) before thermal ablation;
specifically, while carboplatin (Sandoz K.K., Tokyo, Japan)
and paclitaxel (Nippon Kayaku Co., Ltd., Tokyo, Japan)
were prescribed to one patient with ACC and two patients
with lung cancer, cisplatin (Nichi-Iko Pharmaceutical Co.,
Ltd., Toyama, Japan) and S-fluorouracil (Fluorouracil;
Kyowa Kirin Co., Ltd., Tokyo, Japan) were administered to
another patient with ACC. Of these four patients who under-
went thermal ablation, two developed renal metastases 1 and
9 years after systemic chemotherapy, whereas the other two
developed renal metastases during chemotherapy.

Pretreatment work-up

Before thermal ablation, routine physical examination;
blood tests (blood count, blood biochemistry; coagulation fi-
brinolysis examination); and CT of the chest, abdomen, and
pelvis, with and without contrast material, were performed.
Renal metastases were diagnosed predominantly based on
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Table 1. Patient and Tumor Demographics.

Characteristics
Patient characteristics
No. of patients n=13
Gender
Male 6 (46.2%)
Female 7 (53.8%)
Age (years)
Mean + SD 54.0=+12.1
<55 7 (53.8%)
>55 6 (46.2%)
History of extra-renal tumor
Yes 13 (100%)
No 0 (0%)
Previous local renal treatment
Yes 0 (0%)
No 13 (100%)
Previous chemotherapy
Yes 4 (30.8%)
No 9 (69.2%)
Renal tumor number
Single 8 (61.5%)
Multiple 5 (38.5%)
Extra-renal tumor at the time of initial ablation
Yes 8 (61.5%)
No 5 (38.5%)
Total no. of systemic metastatic tumor
5 or less 10 (76.9%)
6 or more 3(23.1%)
Tumor origin
Organ Pathology
Salivary gland ACC 4 (30.8%)
Lung NSCLC 3(23.1%)
Meningeal mesenchyme Hemangiopericytoma 3(23.1%)
Omental bursa, Extremity Leiomyosarcoma 2 (15.4%)
Thyroid gland Follicular thyroid cancer 1(7.7%)
Tumor characteristics
No. of renal tumors n=19

Maximum tumor size (cm)

Mean + SD 1.7+£0.6

Range 0.7-3.0

No. of the tumors <2 cm 14 (73.7%)

No. of the tumors >2 cm 5 (26.3%)
Location

Right 13 (68.4%)

Left 6 (36.2%)
Type of thermal ablation

Cryoablation 14 (73.7%)

RF ablation 5(26.3%)

Data are number of patients or tumors, with percentages in parentheses. No, number; SD,
standard deviation; ACC, adenoid cystic carcinoma; NSCLC, non-small cell lung cancer;
RF, radiofrequency.

radiological findings, i.e., renal metastases were defined as phases. In seven patients (53.8%, 7/13), magnetic resonance
emerging renal masses in patients with malignant neo- (MR) images were also obtained with intravenous contrast
plasms, which increased in size on CT scans obtained every material in the early and delayed phases before renal ther-
3-4 months. All patients (100%, 13/13) underwent CT scans mal ablation. Percutaneous biopsy of the renal tumor was
with intravenous contrast material in the early and delayed performed in all patients (100%, 13/13) suspected of renal
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metastasis based on radiological findings. Metastatic renal
tumor was pathologically confirmed in 12 patients (92.3%,
12/13). In one patient with leiomyosarcoma (7.7%, 1/13),
the renal tumor was biopsied immediately after CA and re-
sulted in a non-diagnostic result.

Thermal ablation for renal metastases

Two interventional radiologists with approximately 13 and
14 years of experience in interventional oncology, respec-
tively, performed all thermal ablation procedures. The proce-
dures were executed under the guidance of real-time CT
fluoroscopy (Aquilion ONE, Canon Medical Systems Cor-
poration, Otawara, Japan) and conscious sedation. Puncture
sites and access routes for the ablation needles were deter-
mined based on reference images obtained using contrast-
enhanced CT or MR. For local anesthesia, lidocaine (Xylo-
caine; Astellas Pharma Inc., Tokyo, Japan) was used. For
analgesia, fentanyl (Fentanest; Janssen-Kyowa, Tokyo, Ja-
pan) at a dose of 0.1-0.2 mg was administered during RF
ablation.

CA was performed using Cryoprobes of IceSeed or
IceRod (Galil Medical Ltd., Israel) with a gas-based cryoab-
lation system (CryoHit, Galil Medical Ltd., Israel). The
freeze-thaw cycle numbers required to cover the renal tumor
with an ice-ball margin of 6 mm or more were 2 * 0.26
(mean * SD; range, 2-3 cycles) [22].

For RF ablation, 17-gauge internally cooled electrodes
(Cool-tip RF Ablation System; Medtronic, Minneapolis,
MN) were used. With an impedance control algorithm, RF
energy was applied using a generator (Cool-tip RF generator
or Cool-tip RF Ablation System E-series; Medtronic, Min-
neapolis, Minnesota) for 10-12 min.

Complications

Procedure-related complications were evaluated based on
the Society of Interventional Radiology grading [23]; spe-
cifically, major complications (classes C-E) were defined as
adverse events leading to substantial morbidity, disability, or
an increased level of care, requiring hospitalization or a sub-
stantially lengthened hospital stay, whereas all other compli-
cations were defined as minor complications (class A/B).

Follow-up

Two interventional radiologists followed up treated pa-
tients for a median period of 24.3 months (range, 2.7-71.4
months). Contrast-enhanced CT or MR images of the early
and delayed phases were obtained in 12 patients (92.3%, 12/
13) within 1 week following thermal renal ablation, and 1
patient (7.7%, 1/13) underwent plain CT within 1 week after
ablation due to decreased renal function. Abdominal CT or
MR image evaluations, with and/or without contrast en-
hancement, and routine physical examination and blood
tests, including an estimated glomerular filtration rate
(eGFR), were completed within 1 week following thermal
ablation and repeated every 3-4 months thereafter. Two diag-
nostic radiologists interpreted the CT or MR images, and
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eGFR was derived using the abbreviated equation developed
from the Modification of Diet in Renal Disease Study [24].

Complete coverage of the renal tumor by the ablative
zone with no signs of residual tumor after the initial proce-
dure was defined as technique efficacy [25]. The develop-
ment of tumor foci at the edge of the ablated zone despite
technical efficacy evident on follow-up CT or MR images
was defined as local tumor progression [25]. Distant tumor
recurrence was defined as the emergence of new tumors in
the untreated renal parenchyma or extra-renal regions.
Progression-free survival was defined as the period from re-
nal thermal ablation to local tumor progression, new distant
recurrence, or a 220% increase in the size of remaining tu-
mors. The pretreatment glomerular filtration rate (GFR) and
GFR at 6 months after ablation were compared. In five pa-
tients (38.5%, 5/13) in whom two sessions of renal ablation
were required, the GFR at 6 months after the last ablation
was compared with the pretreatment GFR. Follow-up was
completed at the time of death or at the last visit of the pa-
tient until June 2021.

Statistical analyses

Categorical and continuous variables are expressed as fre-
quencies and percentages and means and SD, respectively.
Student’s t-test was applied to evaluate the differences in
the continuous variables. The chi-squared test was applied to
evaluate the differences between the categorical variables.
The Kaplan-Meier method was employed to evaluate local
tumor progression and overall and progression-free survival
rates. Univariate and multivariate Cox proportional hazards
regression models were used to evaluate the factors affecting
the overall and recurrence-free survival. IBM SPSS statistics
25 (IBM Co. Armonk, NY, USA) was used for all statistical
analyses. A P-value < 0.05 was regarded as significant.

Results

Initial therapeutic results

Eighteen ablation sessions were performed on nineteen
metastatic renal tumors (1.05 tumors per session). The maxi-
mum tumor diameter was 1.7 * 0.6 cm (mean * SD;
range, 0.7-3 cm). Before the introduction of CA in April
2012, RF ablation was applied to all thermal ablations. After
May 2012, all metastatic renal tumors were ablated using
CA. Of the 19 tumors, 14 (73.7%, 14/19) were detected in
10 patients (76.9%, 10/13) and were treated with CA; the
remaining 5 (26.3%, 5/19) were detected in 4 patients
(30.8%, 4/13) and were subjected to RF ablation. The nee-
dles for CA and RF ablation were positioned at the planned
sites for each renal tumor, and thermal ablation was per-
formed with a planned protocol in all tumors. Eight sessions
(42.1%, 8/19) of hydrodissection were performed to dislo-
cate the heat-sensitive critical organs. Technical success was
achieved in all tumors (technical success rate, 100%; 19/19
tumors), all renal metastases were ablated with a sufficient
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Figure 1. Changes in renal function before and 6 months af-
ter thermal ablation. The mean eGFR was 86.4 + 27.0 mL/
min/1.73 m? (range: 34.6-128.3 mL/min/1.73 m?), and eGFR
decreased significantly to 75.7 £ 25.5 mL/min/1.73 m? (range:
15.2-101.3 mL/min/1.73 m2) at 6 months after thermal abla-
tion.

margin, and the primary technique efficacy rate was 100%
(19/19 tumors).

Adverse Events and changes in renal function

No procedure-related deaths or major complications were
recorded in any session. Minor complications, such as self-
limiting retroperitoneal hematomas (class A adverse event),
developed after nine thermal ablation sessions (50.0%, 9/18
sessions), seven CA sessions (53.8%, 7/13 sessions), and
two RF ablation sessions (40.0%, 2/5 sessions).

Five patients (38.5%, 5/13) underwent two sessions of re-
nal ablation for multiple renal tumors, 6 days to 1 year
apart, and the renal function data at 6 months after the last
renal ablation was available for 11 patients (84.6%, 11/13).
The pretreatment mean eGFR for these patients was 86.4 *
27.0 mL/min/1.73 m’ (range: 34.6-128.3 mL/min/1.73 m’),
and the eGFR decreased by 10.7 * 9.6 mL/min/1.73 m’
(range: —3.6 to 29.7 mL/min/1.73 m’) to 75.7 * 25.5 mL/
min/1.73 m’ (range: 15.2-101.3 mL/min/1.73 m’) by 6
months after the last ablation. The percentage reduction in
eGFR was 14.1% * 16.4% (range: —5.0% to 56.1%). Thus,
the eGFR significantly decreased by 6 months after the last
thermal ablation (P = 0.0039) (Fig. 1). The chronic kidney
disease (CKD) classification based on eGFR [26] led to nine
patients (81.8%, 9/11) remaining in CKD stage 1 or 2 and
one patient each (9.1%, 1/11) progressing from stages 2 to 3
a and from stages 3b to 4 by 6 months after the last abla-
tion.

Tumor progression and survival

During follow-up (median: 24.3 months; range: 2.7-71.4
months), 12 patients (92.3%, 12/13) were followed with
contrast-enhanced CT or MR images, and one patient with
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Figure 2. Kaplan-Meier curve of the local tumor control
rate after thermal ablation for renal metastasis. The local tu-
mor control rate was 93.3% (95% confidence interval [CI],
80.7%-100%) at 1, 3, and 5 years.

reduced renal function (7.7%, 1/13) was followed with CT
and MR images without contrast enhancement. One patient
(7.7%, 1/13) had local tumor progression 11.9 months after
RF ablation; the primary cancer was NSCLC. Because of
systemic tumor dissemination, repeat thermal ablation was
not recommended for treating locally progressing renal tu-
mor. The local tumor control rates were 93.3% (95% CI,
80.7%-100%) at 1, 3, and 5 years (Fig. 2). The distant tu-
mor recurrence following renal ablation was 92.3% (12/13
patients), with lesions in the lung (53.8%, 7/13 patients),
liver (23.1%, 3/13 patients), and bone (30.8%, 4/13 pa-
tients). The progression-free survival rate was 7.7% (95%
CI, 0%-22.2%) at 1 and 3 years (Fig. 3).

Furthermore, 9 of the 13 patients died (69.2%, 9/13 pa-
tients) during follow-up, and the cause of death was tumor
progression (61.5%, 8/13) or pneumonia (7.7%, 1/13). The
median survival time after thermal ablation was 24.3 months
(25%-75% QR; 12.5-49.1 months). The overall survival
rates at 1 and 3 years after the initial renal ablation were
76.9% (95% CI, 54.0%-99.8%) and 59.3% (95% CI, 31.3%-
87.3%), respectively (Fig. 4). The prognosis of treated pa-
tients based on tumor origin is presented in Table 2. The
median survival times after thermal ablation in patients with
ACC, hemangiopericytoma, NSCLC, and leiomyosarcoma
were 18.1, 57.3, 4.7, and 51.9 months, respectively, whereas
those after the initial primary tumor diagnosis in patients
with ACC, hemangiopericytoma, NSCLC, and leiomyosar-
coma were 59.0, 230.9, 10.8, and 78.9 months, respectively.

Univariate analysis was conducted using the factors listed
in Table 1; of these, the history of extra-renal tumor and
previous local renal treatment was excluded because one
side was 100%. Factors, such as tumor location and type of
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Figure 3. Kaplan-Meier curve of progression-free survival
after the initial thermal ablation for renal metastasis. The
progression-free survival rate was 7.7% (95% confidence in-
terval [CI], 0%-22.2%) at 1 and 3 years.

thermal ablation, were also excluded because both kidneys
were affected in three patients and one underwent CA and
RF ablation. Tumor size (P = 0.02) and NSCLC metastasis
(P = 0.001) were significant factors for a worse prognosis
during univariate analysis (Table 3). In the multivariate
analysis, NSCLC metastasis (P = 0.01; hazard ratio: 19.6;
95% CI: 2.0-196.2) was a significant independent factor that
affected the overall survival. No significant prognostic fac-
tors affected the progression-free survival rates.

Discussion

Our retrospective analysis revealed that thermal ablation
for renal metastases is a safe and feasible treatment option
that can provide a high rate of localized tumor control.

After renal ablation, 58.3% (7/12) of the patients with
metastatic tumors were prescribed systemic chemotherapys;
the remaining 41.7% (5/12) were not administered chemo-
therapy because no effective systemic chemotherapy options
were available. Although thermal ablation for renal metasta-
ses decreased the renal function by 12.5 * 9.0% (range:
—5.0% to 23.2%) in these seven patients who were adminis-
tered systemic chemotherapy, 85.7% (6/7) of them remained
in CKD stage 1 or 2 at 6 months following treatment, indi-
cating that renal function was preserved. Importantly, de-
creased renal function did not prevent the administration of
requisite systemic chemotherapy after renal ablation in these
patients.

Small renal metastases do not typically result in clinical
symptoms [4]. In addition, patients with renal metastases
were reported to have extensive disease in other organs [3,
4, 21], and all patients in our cohort had extra-renal metas-
tases. Therefore, less-invasive and nephron-sparing treatment
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Figure 4. Kaplan-Meier curve of overall survival after the
initial thermal ablation for renal metastasis. The median sur-
vival time was 24.3 months. The overall survival rates after
renal ablation were 76.9% (95% confidence interval [CI],
54.0%-99.8%) and 59.3% (95% Cl, 31.3%-87.3%) at 1 and 3
years, respectively.

might be preferred for subsequent systemic chemotherapy.
Owing to the advantages of thermal ablation, such as less
invasiveness and preservation of postoperative renal function
than partial renal resection and nephrectomy [15], local
treatment with thermal ablation was selected after consulta-
tion with medical oncologists.

In this study, the overall survival rates were 76.9% and
59.3% at 1 and 3 years, respectively, and multivariate analy-
sis revealed that metastases from NSCLC were an unfavor-
able prognostic factor of overall survival. Renal metastases
from cancers other than NSCLC (ACC, hemangiopericy-
toma, leiomyosarcoma, and thyroid cancer) had higher over-
all survival (OS) rates of 90.0% and 77.1% at 1 and 3 years,
respectively. Given the small number of patients in our
study, higher survival rates were observed compared with
those reported previously for the surgical resection of renal
metastases [14], thereby indicating that in patients with
slow-growing tumors, local treatment of renal metastases
can be a promising treatment option that prolongs survival.

Adamy et al. [13] reported the treatment outcomes of
radical or partial nephrectomy for larger renal metastases of
4.5-cm median tumor diameter and 30.7% of the patients (4/
13) were alive without evidence of disease at the Ilast
follow-up. Their primary diseases were NSCLC (2/4), ACC
(1/4), and breast lobular carcinoma (1/4). The results of our
study indicated a high local control rate of thermal ablation
for metastatic renal tumors (92%) likewise reported rates for
primary renal cell carcinoma (95%-100%) [8]. Despite the
promising local tumor control rates, only one patient (7.7%,
1/13) achieved a disease-free status, and distant tumor pro-
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Table 2. Patient Prognosis According to Tumor Origin.

MST after renal thermal
ablation (mo)

Tumor origin No. of patients

MST from the initial diagnosis
of tumor origin (mo)

Adenoid cystic carcinoma 4 (30.8%)
NSCLC 3(23.1%)
Hemangiopericytoma 3(23.1%)
Leiomyosarcoma 2 (15.4%)

18.1 59.0

4.7 10.8
57.3 230.9
51.9 78.9

No, number; mo, months; MST, median survival time; and NSCLC, non-small cell lung cancer.

Table 3. Univariate Analysis of Variables Relevant to Overall Survival.

Overall survival rate (%)

MST

Variable n (%) P value
1-year 3-years 5-years (mo)

Gender
Male 6 (46.2%) 83.3% (95% CI, 53.5%-100%) 83.3% (95% CI, 53.5%-100%) 31.3% (95% CI, 0%—79.3%) 48.0 0.29
Female  7(53.8%) 71.4% (95% CI, 38.0%—-100%) 38.1% (95% CI, 0%—77.2%) 38.1% (95% CI, 0%—77.2%) 21.1

Age (years)
<55 7(53.8%) 85.7% (95% Cl, 59.8%—-100%) 64.3% (95% CI, 23.1%-100%) - 243 0.79
>55 6 (46.2%) 66.7% (95% CI, 29.1%-100%) 50.0% (95% CI, 10.0%-90.0%) 50.0% (95% CI, 10.0%-90.0%) 30.8

Previous chemotherapy
Yes 4(30.8%) 75.0% (95% CI, 32.5%—-100%) - - 16.8 0.10
No 9(69.2%) 77.8% (95% CI, 50.6%-100%) 77.8% (95% CI, 50.6%—-100%) 41.5% (95% CI, 0.9%—82.1%) 46.9

Renal tumor number
Single 8(61.5%) 75.0% (95% CI, 45.0%-100%) 46.9% (95% CI, 10.2%-83.6%) 23.4% (95% CI, 0%—60.6%) 227  0.18
Multiple 5 (38.5%) 80.0% (95% CI, 44.9%—-100%) 80.0% (95% CI, 44.9%—-100%) 53.3% (95% CI, 4.7%—-100%) 57.3

Extra-renal tumor at the time of initial ablation
Yes 8(61.5%) 75.0% (95%CI, 45.0%—-100%) 75.0% (95%CI, 45.0%-100%)  28.1% (95%CI, 0%-71.6%) 39.7 040
No 5(38.5%) 80.0% (95%Cl, 44.9%-100%) 30.0% (95%CI, 0%—76.8%) 30.0% (95%Cl, 0%—-76.8%) 21.1

Total no. of systemic metastatic tumor
<5 10 (76.9%) 80.0% (95%Cl, 55.3%—-100%) 56.0% (95%Cl, 22.5%—-89.5%)  56.0% (95%CI 22.5%—89.5%) 2277 038
>6 3(21.1%) 66.7% (95%CI, 13.4%—-100%) 66.7% (95%CI, 13.4%—100%) - 46.9

Tumor origin
NSCLC  3(23.1%) 33.3% (95% CI, 0%—86.6%) - - 4.7  0.001
Others 10 (76.9%) 90.0% (95% Cl, 71.4%—-100%) 77.1% (95% CI, 48.9%—-100%) 41.1% (95% CI, 0.7%—81.5%) 40.0

Tumor size (cm)
<2 8(61.5%) 100% (95% CI, 100%) 83.3% (95% CI, 53.5%—-100%) 41.7% (95% CI, 0%—-85.2%) 39.7  0.02
22 5(38.5%) 40.0% (95% CI, 0%—82.9%) 20.0% (95% CI, 0%—-55.1%) 20.0% (95% CI, 0%-55.1%) 8.3

Total 13

Data are numbers of patients. MST, median survival time; mo, months; CI, confidence interval; No., number; and NSCLC, non-small cell lung cancer.

gression decreased the progression-free survival rate to 7.7%
at | year following renal ablation. In the report by Adamy et
al.[13], all patients had a single isolated renal metastasis,
and 53.8% of the patients (7/13) had renal tumors as an in-
itial metastasis. However, all patients in our study had a his-
tory of extra-renal tumor before renal ablation. The renal tu-
mors in our study might not be a limited disease but are
among the manifestations of systemic disseminated disease,
and this might be a reason for the low progression-free sur-
vival rate. Thermal ablation for renal metastases can be a
promising local treatment option for patients with limited tu-
mor burden, especially those with low renal function re-
serve, but careful patient selection and further research is re-
quired.

This study has several limitations. First is the retrospec-
tive nature of the study, second is the small sample size of
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patients, third is heterogeneity in primary tumor(s), and
fourth is that our results were not compared with those of
other local treatments of surgical resection or radiation treat-
ment.

Conclusion

Thermal ablation for small renal metastatic tumors is safe
and feasible. It can be a useful treatment option for the local
control of renal metastases. The prognostic factors detected
in this study can help maximize the therapeutic benefit and
determine the indication for renal metastases ablation.
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