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Background: The lung is one of the sites most frequently affected by metastatic renal cell carcinoma
(mRCC). Nonsurgical therapy for mRCC has limited efficacy, while the 5-year survival rates data published
in literature after pulmonary surgery for metastasectomy, emphasize the role of surgery as the treatment that
guarantees the best effectiveness in pulmonary resectable metastases.

Methods: From January 2000 to March 2016, 27 patients underwent pulmonary metastasectomy for
metastatic renal cancer was retrospectively reviewed. Primary renal cancer was controlled in all patients and
there was no other metastatic site in addition to the lung, at the time of metastasectomy. The aim of the
study was to identify outcomes and prognostic factors in association with survival after complete pulmonary
resection of metastases in a subgroup of patients with isolated pulmonary metastases from RCC.

Results: Five- and 10-year overall survival (OS) from first pulmonary metastasectomy was 75% and 59%,
respectively. Independent prognostic factor influencing survival were: dimension of pulmonary metastases >2 cm
(3-year survival: 67% vs. 100%; P=0.014) and disease free interval (DFI) >5 years (3-year survival: 94% us.
28%; P=0.05). The only independent prognostic factors affecting DFI was the dimension of pulmonary
metastases >2 cm (5-year DFI: 67% vs. 89%; P=0.03) at univariate analysis.

Conclusions: Considering the good results based on high long-term efficacy and low morbidity after

metastases surgical resection, we always recommend metastasectomy in patients with technically resectable

metastases, especially in case of long DFI and reduced dimension of pulmonary lesions.
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Introduction

Renal cell carcinoma (RCC) represents approximately 2%
of all tumors, and about 30% of patients are affected by
metastatic lesions at diagnosis (1,2). About 20% to 40% of
patients develops a metastatic disease after nephrectomy (3)
and lung is one of the sites most frequently affected by
RCC metastases (second after liver) (4). Patients that

receive no treatment for metastatic RCC (mRCC) have a
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0-18% 5-year survival (5). Nonsurgical therapy for mRCC
has limited efficacy, with a median overall survival (OS)
reported between 26.4 and 32.0 months (6,7) for mRCC
patients receiving several agents targeting angiogenesis
or the mTOR pathway, in addition to traditional
chemotherapeutic regimens and immunotherapy (8). On
the contrary, the 5-year survival rates data published in
literature after pulmonary surgery for metastasectomy

from 36-54% (9,10), emphasizing the role of surgery as the
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treatment that guarantees the best effectiveness in pulmonary
resectable metastases, even when synchronous (11).

Methods

From January 2000 to March 2016, 27 consecutive patients
underwent pulmonary metastasectomy for metastatic
renal cancer at our hospital. At the moment of pulmonary
metastasectomy, the primary renal cancer was controlled
in all patients and there was no other metastatic site in
addition to the lung. After approval of this study by our
institutional review board, medical records and operative
notes of all these patients were retrospectively reviewed.
Our goal was to determinate prognostic factors and
outcomes in association with survival after complete
pulmonary resection of RCC metastases in a subgroup of
patients with isolated pulmonary metastases in a subgroup
of patients with isolated pulmonary metastases from RCC.
Clinicopathologic variables were collected as follows:
sex, primary cancer, histology, age at metastases outbreak
(treated as a categorical variable: >60 or <60 years),
pulmonary metastases details [site, maximum dimension
(22 or <2 cm), synchronous or metachronous, number
(single vs. multiple), unilateral or bilateral], disease free
interval (DFI, period between the RCC diagnosis and the
first metastases), neoadjuvant and adjuvant therapies, second
operation for pulmonary metastasectomy. At the time of
primary nephrectomy, synchronous lesions were evaluated
as metastases, metachronous lesions all others. No patients
received immediate adjuvant or neoadjuvant treatment
systemic treatment. When new pulmonary metastases
occurred (not only single but also multiple or bilateral
lesions), metastasectomy was indicated in all cases when
technically achievable. Subsequent surgical pulmonary
resection was considered when complete metastasectomy
was considered feasible, without compromising respiratory
functionality of the patients. The preoperative evaluation
of patients included; physical examination, routine blood
tests, electrocardiography, pulmonary function test and a
chest computed tomographic (CT) scan. All patients were
operated on by the same surgical team through a lateral
muscle-sparing or axillary thoracotomy and a selective
intubation with air exclusion of the lung to be resected. A
wedge resection of the lung with wide tumor-free margins
was performed when feasible; a lobectomy was carried out
only in case of central or big lesions. Targeted therapy,
radiotherapy and traditional chemotherapy were reserved
only for patients unfit for surgery or unresectable metastatic
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disease. The elapsed time between the first metastasectomy
and death (or last follow-up) was considered as survival.

Statistical analysis

Descriptive data were expressed as mean = standard
deviation, unless otherwise specified. Log-rank test was
performed to compare survival among patients groups
and survival was calculated by Kaplan-Meier analysis.
Univariable analysis was used and covariates with P<0.2
were selected for Cox multivariable analysis. Statistical
analysis was performed using PASW Statistic for Windows,
version 18.0 (SPSS Inc., Chicago, Illinois, USA).

Results

The characteristics of patients are reported in Table 1. In
this group of 27 patients (mean age: 64.2+8.8 years), all
patients underwent prior nephrectomy and after pulmonary
metastasectomy. At renal cancer diagnosis, four patients had
pulmonary synchronous lesions. Ten patients underwent
two lung operations: two patients for recurrence after
metastasectomy and the others for contralateral disease
(P<0.001). One patient underwent three operations for
bilateral disease and recurrence on one side in a period
of 172 months from the first pulmonary metastasectomy.
Mean metastases size was 2.69+1.45 cm (range, 1-5 cm), the
median number of pulmonary metastases was 1 (range, 1-6).
In 14 patients (51.9%) metastases were located in left lung
and predominantly in lower lobes. When feasible, wedge
resection was the principal type of resection performed
(22 patients, 81.5% of cases). Thirty-day mortality was
null. No patients underwent neoadjuvant therapy. Adjuvant
traditional radio-chemotherapy or target therapy (inhibitors of
VEGFR-1 and mTOR) were performed in ten patients (data
available only for 18 of 27 patients) in case of unresectable
metastatic progression (7zble 1). The median follow-up
period (FUP) was 96.27+59.70 months from the first
operation for primary renal cancer and 42.56+35.13 months
from the first pulmonary metastasectomy. Six (22.2%)
patients died for disease during FUP. Five- and 10-year OS
from first pulmonary metastasectomy was 75% and 59%,
respectively (Figure I). On univariate analysis, independent
prognostic factors influencing survival were: dimension
of pulmonary metastases >2 cm (3-year survival: 67% uvs.
100%; P=0.014; Figure 2) and DFI >5 years (3-year survival:
94% vs. 28%; P=0.05; Figure 3). Association between
survival and type of therapy was not considered due to a
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Table 1 Clinical characteristics of patients who underwent lung metastasectomy
Characteristics #27 patients
Age (years) 64.2+8.8 (49-77)
Gender (male/female) 20 (74.1%)/7 (25.9%)
Histology of renal cancer
Clear cell 24 (88.9%)
Papillary 2 (7.4%)
Others 1(8.7%)
Number of pulmonary metastases, single/multiple Mean: 1 (range, 1-6), 15 (66.6%)/12 (44.4%)
Synchronous/metachronous metastases 4 (14.8%)/23 (85.2%)
Side (right/left) 13 (48.1%)/14 (51.9%)
Type of lung resection (wedge/lobectomy) 22 (81.5%)/5 (18.5%)
Total number of metastases per lobe (upper/middle/lower) 16/5/19
Dimension of pulmonary metastasis (cm) 2.69+1.45 (range, 1-5)
Adjuvant therapy (data available only for 18 patients)
RT 1(5.5%)
CT 1(5.5%)
Target therapy 10 (565.5%)
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Figure 1 Overall survival from first pulmonary metastasectomy.

limited number of events. No variable was significant at
multivariate analysis. The only independent prognostic
factors affecting DFI was the dimension of pulmonary
metastases >2 cm (5-year DFI: 67% vs. 89%; P=0.03) at
univariate analysis.

Discussion

The lung is the second most affected metastatic site in

© Journal of Thoracic Disease. All rights reserved.

jtd.amegroups.com

— T T T T T T T T T T
0 12 24 36 48 60 72 84 96 108 120
Follow-up (months)

Figure 2 Log-rank test and Kaplan-Meier survival estimates

according to dimension of pulmonary metastasis.

patients with RCC, immediately after the liver; thus far, many
studies have been performed to analyze the role of pulmonary
metastasectomy in mRCC, leading to consider pulmonary
metastasectomy as the standard therapy for resectable
mRCC to the lung. Amiraliev er a/. (12) demonstrated a
significantly higher median OS after surgical resection in
comparison with immunotherapy and targeted therapy.
Hence, metastasectomy of synchronous or metachronous
lesions are considered the only curative treatment
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Figure 3 Log-rank test and Kaplan-Meier survival estimates

according to DFI >5 years. DFI, disease free interval.

alternative except for rare but durable responses after
high dose of interleukin-2 (13). Surgical resection of RCC
metastases should be performed for most sites (except for
brain and bone), as guidelines of the European Association
of Urology recommend (14). Resective surgery in patients
with pulmonary metastases from RCC is associated with
5-year survival rates at least 21-60% in several retrospective
studies (4,9,15-22) following complete metastasectomy.

In our study, we present the outcomes of 27 patients
undergoing metastasectomy for isolated RCC pulmonary
metastases (RCC PMs). The 5- and 10-year OS from first
pulmonary resection was 75% and 59%, respectively, which
is encouraging and unawares better than that reported in
previous studies (23-25). In 2008, Chen et /. (4) showed a
5- and 10-year OS rate of 83.3% and 41.7%. While 3- and
5-year disease-free survival rate was 35.0% and 17.5%; this
institutional experience was limited to eight highly selected
patients with RCC PMs underwent complete pulmonary
resection. Large, non-comparative previous case series
reported 5-year survival of 37-54% for radically resected
isolated metastases or oligo metastatic pulmonary disease
(19,25-29). The reasons of our remarkable 5- and 10-year
survival remain unclear, but we can hypothesize that the
strict selection criteria influenced results. Metastasectomy
was performed in patients without local residual disease
or local recurrence, multi-organ metastases and a good
performance status. Additionally, surgical techniques and
recent progress in perioperative management allow better
prognoses. In our experience only 4 patients (14.8%) had
pulmonary synchronous lesions at RCC diagnosis and
63% of patients underwent surgery for single pulmonary
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metastases, more than reported in literature (47-56%)
(19,23,24).

No patients included in our experience underwent
alternative therapy or non-complete resection for diagnosis.
Preoperative CT scan was carefully analyzed in order
to evaluate information about resectability of specific
nodules and predict incomplete resection because partial
resection influenced significantly the 5-year survival rate as
reported in literature: 44% for complete resection, 14% for
incomplete resection and 11% for no surgical resection (22).

Univariate analysis of our data showed that longer DFI
and reduced dimension of pulmonary lesion size is relevant
for survival of completely resected patients. Patients with
DFI >5 years and dimension of pulmonary metastases <2 cm
had the best prognosis.

A short DFT following nephrectomy or the presence of
synchronous metastases has already been associated with
poor outcome (9,19,25,29), as the size of lung metastases
(19,23,26), while a longer DFI after nephrectomy is
considered as a positive prognostic factor (9,22). Meimarakis
et al. (30) reported better OS in patients with metachronous
disease compared with patients with synchronous disease
at the moment of diagnosis {median OS 54.0 months [95%
confidence interval (CI), 30.3-77.7 months] and 28.2 months
(95% CI, 18.1-38.4 months) respectively; P=018}.
Histological subtype of RCC did not influence the OS
benefit. For patients with DFI <24 months, the median
survival was 30.6 months (95% CI, 22.3-38.9 months) while
for patients with DFI >24 months the median survival was
66.6 months (95% CI, 32.3-100.8 months; P=010). A cutoff
value for DFI is identified in several studies and it’s ranged
between 20 and 36 months for significantly improved
survival. It can be asserted that longer DFI may be associated
to a less aggressive RCC. Non-comparative studies
showed that the RCC dynamic might be more important
than any intervention. Long metachronous intervals
with reiterative surgery (22) and low tumor grade (31)
are associated with better OS. Patients with oligo metastatic
disease and long metachronous intervals are more suitable
for surgery than patients with high-volume lesions and
rapid tumor progression.

Tumor size cutoff, as an independent favorable
prognostic factor, is still controversial (19,23,26,30) but in
our report, 2 cm was a significant cutoff value as in other
previous studies (24,32).

The main strength of this paper is its rigorous
methodology policy in the patient’s selection. We strictly
evaluated the outcome of patients affected by isolated lung
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metastases, with curative intention at metastasectomy.
Patients were not affected by isolated lung metastases
in other organs. However, there were some limitations.
Our study was retrospective and involved a quite small
number of patients. In this report we did not study lymph
node metastases, as the main issue was on pulmonary
metastases and resection. Many patients continued therapy
at other institutions, thus systemic treatment could not be
recorded. Nevertheless our findings denote that patients
underwent complete resection have good long term survival
and metastasectomy should be attempted if complete
resection can be performed, especially in case of long DFI
and reduced dimension of pulmonary lesions. Despite the
presence of synchronous metastases get prognosis worse,
it does not exclude surgery if radical resection can be
performed.

Conclusions

Considering the good results based on high long-term
efficacy and low morbidity after metastases surgical
resection, we always recommend metastasectomy in patients
with technically resectable metastases, especially in case of
long DFI and reduced dimension of pulmonary lesions.
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