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Abstract

Purpose—Management of metastatic sRCC remains a therapeutic challenge with no standard 

treatment strategies. Our objective was to evaluate whether metastasectomy has any survival 

benefit in patients with metastatic sRCC treated with radical nephrectomy (RN).

Patients and Methods—From an institutional database of 273 patients with sRCC treated with 

nephrectomy, we matched 80 patients with synchronous and asynchronous metastasis for age, 

ECOG performance status, histology and lymph node (LN) status. Matched pairs were then 

retained only if patients who did not undergo metastasectomy were comparably alive at the time of 

metastasectomy in matched surgical patients to reduce the bias in survival outcomes. Overall 

survival (OS) from nephrectomy was studied using univariable and multivariable proportional 

hazards regression.

Results—Median OS was 8.3 months (95%CI:6.5–10.5 months) and 18.5 months (95%CI:11.5–

42.9 months) for patients with synchronous and asynchronous metastases, respectively. OS for 

patients undergoing metastasectomy for synchronous metastasis compared to non-surgical patients 

was 8.4 and 8.0 months (p=0.35), respectively. Similarly, OS for patients with asynchronous 

metastases undergoing metastasectomy compared to non-surgical group was 36.2 and 13.7 months 

(p=0.29), respectively. On multivariable analysis, positive LN at nephrectomy was associated with 
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increased risk of death in both synchronous and asynchronous patients subgroups; 

(HR=2.1,95%CI: 1.1, 4.0,p=0.03) and (HR=3.3,95%CI: 1.2, 9.2,p=0.02), respectively.

Conclusions—In the current study, there was no clear evidence of benefit for patients with 

sRCC undergoing metastasectomy after nephrectomy. Particularly, the group of patients with 

pathological LN positive disease at nephrectomy has a considerably worse survival.
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INTRODUCTION

Approximately 30% of patients with RCC have metastatic disease at presentation, and up to 

40% of patient undergoing radical nephrectomy (RN) for localized/locally advanced disease 

will ultimately develop metastatic disease1–3. Patients with metastatic RCC have a poor 5-

year survival rate of <20%1. Over the last decade, systemic management of metastatic RCC 

has significantly changed with increased understanding of the molecular biology of RCC. 

Agents that target vascular endothelial growth factor (VEGF) and mammalian target of 

rapamycin (mTOR) pathways have revolutionized the treatment of advanced RCC. However, 

complete response to systemic therapy alone is extremely rare and surgical resection of 

metastatic deposits is still valuable in well-selected patients4. Retrospective studies suggest 

that patients who undergo complete resection of isolated metastases tend to have better 

outcomes with 5-year survival rates between 35–65%3, 5–10. Favorable subgroups include 

patients with solitary metastases, disease free intervals after nephrectomy > 1 year, complete 

resection of metastases and younger patients11, 12. However, histopathologic factors have yet 

to be studied in predicting outcomes of patients undergoing metastasectomy.

Renal cell carcinoma with sarcomatoid dedifferentiation (sRCC) is rare variant of RCC that 

accounts for 1–8% of all RCCs and can be observed across all RCC histologic subtypes. 

Histologically, it consists of pleomorphic spindle cells and/or malignant-appearing giant 

cells interposed with a carcinoma component13, 14. sRCC is an aggressive tumor associated 

with a poor clinical course with a median survival of less than one year15–18. Conventional 

cytotoxic chemotherapy and IFN/IL-2 immunotherapy only result in minimal to moderate 

responses and survival benefit15, 19. In addition, recent reports have shown that a higher 

percentage of sarcomatoid component in sRCC is correlated with worse response to targeted 

therapy19, 20. Despite recent advances in our understanding of the biology of advanced RCC, 

the management of metastatic sRCC continues to remain a therapeutic challenge with no 

standard treatment strategies. In this study, our objective was to evaluate if metastasectomy 

offers any survival benefit in patients with metastatic sRCC already treated with 

nephrectomy.

PATIENTS AND METHODS

The University of Texas MD Anderson Cancer Center institutional review board approved 

the current study. From 1986 to 2011, we identified 273 patients who have had nephrectomy 

and were diagnosed with sRCC. Patients with RCC and sarcomatoid features treated with 
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nephrectomy were included in the main database. Patients diagnosed with sRCC subsequent 

to nephrectomy (i.e. at time of metastasectomy), with no metastatic disease, with 

sarcomatoid percentage of 100%, in unreported clinical trials, with history of other 

metastatic malignancy, or with incomplete follow-up information were excluded from this 

study (Figure 1).

All patients in the metastasectomy groups underwent complete resection of the index 

organ(s) with no evidence of macroscopic disease after surgical resection. We defined 

synchronous metastatic disease as the presence of metastatic disease at the time of initial 

presentation and nephrectomy; and asynchronous disease as new metastatic disease after 

nephrectomy (in the absence of metastatic disease at initial diagnosis of RCC). The location 

of metastases was classified as lung, bone, brain, viscera and other.

Clinicopathological features recorded included patient age, gender, race, Eastern 

Cooperative Oncology Group (ECOG) performance status, Charlson Comorbidity Index, 

tumor pathology, regional lymph node (LN) involvement at time of nephrectomy, presence 

or absence of metastatic disease at time of nephrectomy and survival outcomes. Staging was 

assigned using the AJCC 2010 classification21.

All patients underwent a metastatic evaluation including Chest X-Ray or CT Chest, and CT 

or MRI abdomen and pelvis prior to original nephrectomy and/or metastasectomy. Bone 

scan and MRI brain were obtained as clinically indicated. A regional retroperitoneal LN 

dissection was performed at the discretion of the operating surgeon at the time of 

nephrectomy. In the synchronous and asynchronous metastasectomy subgroups, surgical 

resection was performed primarily for sites of disease amenable to complete resection. 

Adjuvant and/or salvage systemic therapy for synchronous metastasis or progression to 

metastasis after nephrectomy (asynchronous) were administered under the discretion of the 

treating physician. Surveillance after surgical resection typically consisted of computerized 

tomography (CT) of the chest, and CT or MRI of the abdomen and pelvis at regular intervals 

every 3–6 months after nephrectomy and/or metastasectomy.

Statistical Methods

Patients were matched in metastasectomy/non-metastasectomy pairs for ECOG performance 

status, age group (≤55 vs >55 years), histology, and pathological stage and nodal status at 

RN for both synchronous and asynchronous metastases groups. Matching, balance checking, 

and Q-Q plots of the empirical distributions were performed using the MatchIt package22, 23 

in R 3.1.1 [The R Foundation for Statistical Computing]. Furthermore, to control for patients 

not receiving metastasectomy due to not living long enough to be able to undergo a 

metastasectomy, each matched pair was checked to confirm that the patient without 

metastasectomy lived at least until the time of metastasectomy for his/her matching 

metastasectomy patient. The matching algorithm was run 5 times, and the run that retained 

the most pairs in the end was used for analysis.

Clinical and metastasectomy characteristics were tabulated for the overall cohort and for 

patients with and without metastasectomy by metastatic status (synchronous or 

asynchronous). Overall survival (OS) was defined as the number of months from 
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nephrectomy to death or last contact if still alive. Patients still alive or lost to follow-up at 

the close of data collection were censored on the date of last contact. OS was examined in 

both univariable and multivariable models for pathological tumor stage and lymph node 

involvement at nephrectomy, clear cell histology, metastasectomy, ECOG performance 

status, and age using proportional hazards regression separately based on metastatic disease 

status at nephrectomy. Kaplan-Meier curves are presented for characteristics that remained 

significantly associated with survival in the multivariate models. Analyses were carried out 

in SAS 9.3 (SAS Institute, Cary, NC) and plots were produced in Stata 13 (StatCorp, LP, 

College Station, TX).

RESULTS

Baseline Clinical and Pathological Characteristics

A total of 273 patients who underwent nephrectomy were identified as having histological 

sRCC from 1986 to 2011. Figure 1 illustrates the elimination process from the full cohort of 

273 patients to the matched cohort of 80 patients. Table 1 shows the clinicopathological 

characteristics of our matched subgroup of metastatic sRCC patients receiving nephrectomy 

by disease status at nephrectomy. In patients with synchronous metastases, those with <25% 

sarcomatoid component were more likely to undergo a metastasectomy (p=0.02). In the 

asynchronous group, patients not receiving systemic therapy were more likely to undergo a 

metastasectomy (p=0.02).

Location of Metastases/Metastasectomy

Table 2 shows that the locations of synchronous metastases at diagnosis were comparable in 

the metastasectomy and non- metastasectomy groups. In the synchronous subgroup, patients 

with bone metastases tended to have higher rates of metastasectomy (p=0.052) than the non-

metastasectomy group. Table 3 similarly shows location of asynchronous metastases. All 5 

patients with brain metastases had a metastasectomy (100% vs 0%,p=0.01).

Table 4 shows that the most common sites for metastasectomy among patients with 

synchronous metastases were bone (57%) and brain (30%). For patients with asynchronous 

metastases, the most common site was brain (50%). Two patients with synchronous 

metastases had 2 or more sites removed during the first metastasectomy. Overall, patients 

underwent 1 to 4 separate metastasectomies with 63% and 50% of patients having only 1 

metastasectomy with synchronous and asynchronous metastases, respectively.

Survival Outcomes

Figure 2 displays the OS for the full cohort of patients by metastatic status. The median OS 

was 8.3 months (95%CI:6.5–10.5 months) and 18.5 months (95%CI:11.5–42.9 months) for 

patients with synchronous and asynchronous metastasis, respectively. Table 5 shows the 

subgroup OS comparisons by metastatic status. Among patients with synchronous 

metastases, no patient factors were associated with survival on univariable analyses. On 

multivariable analysis, patients with positive LNs have double the risk of death compared to 

LN negative patients (HR 2.1[95%CI:1.1–4.0],p=0.03). For patients with asynchronous 

metastasis, only LN status was significantly associated with survival on univariable analysis. 
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On multivariable analysis, patients with positive LNs had a 3.3-fold risk of death compared 

to LN negative patients (HR=3.3[95%CI:1.2–9.2],p=0.03). Hence for both synchronous and 

asynchronous groups, when accounting for all factors together, LN status was the only factor 

significantly associated with survival. Figures 3A and 3B present the overall survival curves 

by LN status for patients with synchronous and asynchronous metastasis, respectively. 

Figures 4A and 4B present the overall survival curves by metastasectomy status. In the 

synchronous group, median OS in metastasectomy patients was 8.4 months (95%CI:6.4–

14.7) and 8.0 months (95%CI:5.8–10.5) in non-metastasectomy patients (p=0.35). Similarly, 

in the asynchronous group, median OS in the metastasectomy group was 36.2 months 

(95%CI:7.6-Not Reached) and 13.7 months (95%CI:8.8–41.6) in the non-metastasectomy 

group (p=0.29).

DISCUSSION

Studies examining the outcomes of surgical resection for both solitary and multiple RCC 

metastases consistently report a survival benefit of complete metastasectomy in carefully 

selected patients5, 8, 9, 24–27. However, the question of whether this survival advantage is an 

actual consequence of surgical extirpation or rather differences that exist in tumor biology 

and biased patient selection still remains unanswered. Evidence from retrospective studies 

suggests that a proportion of patients clearly benefit from metastasectomy, whereas others 

rapidly succumb to disease progression even with aggressive surgical therapy.

Metastatic sRCC confers poor prognosis and a dismal clinical course with a median OS of 

4–10 months from time of diagnosis14, 15, 19, 28. Complete responses to cytotoxic 

chemotherapy, IFN/IL-2 immunotherapy or targeted therapy are extremely rare and have yet 

to demonstrate clinically meaningful response rates and survival benefit16, 17, 28.

We present the first study to examine the role of metastasectomy in patients with sRCC. In 

addition, this is the first study in RCC to examine the role of metastasectomy in a matched 

cohort analysis. In our cohort of patients with sRCC who already underwent nephrectomy, 

we show that there is no statistically significant improvement in OS in patients who undergo 

metastasectomy in the presence of either synchronous or asynchronous metastasis, when 

matched with patients who did not undergo metastasectomy. Furthermore, patients with 

sRCC and positive LN at RN have a 2.1–3.3 increased risk of death in comparison to 

patients with negative LNs after metastasectomy highlighting a subgroup of patients that 

fares particularly worse even with aggressive surgical resection.

Review of the literature concerning metastasectomy for sRCC is extremely limited. A study 

by Park et al. assessed outcome in 37 patients with RCC undergoing cytoreductive 

nephrectomy28. Overall, patients had a dismal course with median OS of 5.9 months and 

neither cytoreductive nephrectomy, metastasectomy or any type of systemic therapy had an 

effect on survival. The majority of patients (73%) had synchronous metastases at time of 

diagnosis and only 2 patients underwent metastasectomy after cytoreductive nephrectomy. 

Likewise, only 2 out of 10 patients who had recurrent disease after nephrectomy underwent 

metastasectomy. Even though patients had no significant improvement in overall survival, 
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the very low number of patients undergoing metastasectomy in the surgical group limited the 

study’s ability to assess the true value of metastasectomy in sRCC28.

In one of the largest studies to examine outcomes after complete metastasectomy, Alt and 

colleagues8 observed that patients who underwent complete resection of all metastases 

experienced a significant advantage in CSS compared to patients who did not (4.8 years 

versus 1.3 years respectively). The authors also noted that complete surgical resection was 

associated with a survival benefit regardless of whether metastases were restricted to the 

lung only and whether multiple metastases existed. Only patients who presented initially 

with metastatic RCC at the time of nephrectomy with multiple synchronous metastases did 

not have a survival benefit from resection8. In their study, survival was calculated from the 

first diagnosis of metastasis to either death or last follow-up and did not account for 

pathological tumor characteristics (including LN status, and presence or absence of 

sarcomatoid elements) in patients selected for metastasectomy. Furthermore, the authors did 

not account for the fact that patients with more aggressive cancers would not survive long 

enough to be considered surgical candidates for metastasectomy, limiting the evaluation of 

the true survival benefit of metastasectomy.

Similarly, a recent systematic review for local treatments for RCC metastasis identified 8 

studies that assessed metastases to various organ sites and examined the outcome of 

complete versus incomplete metastasectomy or no metastasectomy in patients with 

metastatic RCC. Median CSS with complete metastasectomy was 40.8 months versus 14.8 

months for no metastasectomy or incomplete metastasectomy, favoring complete 

metastasectomy in all 8 studies24.

Even though the majority of retrospective studies show a survival advantage of 

metastasectomy in selected patients8, 16, 17, 24, 29, 30, the true effect of metastasectomy on 

survival is harder to decipher. Arguably, patients with more aggressive tumors and/or poor 

performance status who died quickly did not have the chance to undergo a metastasectomy, 

or to benefit from metastasectomy, if one was performed. Patients with oligometastatic 

disease and long metachronous disease intervals tend to be selected as surgical candidates 

for metastasectomy compared to patients with more aggressive disease and poor 

performance status who do not live long enough to be considered for metastasectomy. 

Hence, analyses comparing survival among patients with and without metastasectomy are 

inherently biased towards an advantage for metastasectomy. On the other hand, it is quite 

unusual for a young patient, with long disease-free interval, good performance status, and 

oligometastatic disease not to be considered for metastasectomy.

Our study is novel in that surgical patients and non-surgical patients with synchronous and 

asynchronous metastatic sRCC were matched for age, performance status, histology, and LN 

status. More importantly, outcome of patients in the metastasectomy groups were matched to 

patients in the non-surgical groups only if the non-surgical patient lived at least as long as 

until the time of metastasectomy of the patient’s matched pair in the surgical group reducing 

the ‘lead time bias’ of metastasectomy candidates. In addition, this is the first study to 

specifically investigate the role of metastasectomy in patients with sRCC.
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The present study has limitations due to its retrospective nature and long study time period, 

during which surgical and systemic treatment strategies have changed. However, 

chemotherapy, IFN/IL-2 immunotherapy and targeted therapies have yet to show marked 

survival benefit in patients with sRCC, making this limitation less important. The study 

sample size was small, mainly due to the performance of matched analysis, as patients 

without a match were not included. However, we believe it is more appropriate to have a 

matched cohort, albeit smaller, in order to minimize the bias in the study, rather than 

including a larger, unmatched cohort.

CONCLUSIONS

This is the first study on metastasectomy in RCC to perform a matched cohort analysis in 

patients with RCC in general, and in sRCC in particular. Pathological LN involvement at 

nephrectomy confers a much worse prognosis in patients that undergo metastasectomy for 

sRCC. Metastasectomy should still be carefully considered in this patient population if 

clinically indicated, especially for palliative purposes. Although metastasectomy showed a 

trend towards improved survival in patients with metachronous metastases, metastasectomy 

does not appear to provide a statistically significant survival benefit in patients with sRCC 

presenting with either synchronous or asynchronous metastasis at time of nephrectomy. A 

randomized trial would answer this question more appropriately, however such a trial is 

unlikely to be performed given the rarity and aggressiveness of this disease. Larger multi-

institutional studies are therefore needed to confirm our results.
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Key of Abbreviations

RN radical nephrectomy

sRCC sarcomatoid dedifferentiation

ECOG Eastern Cooperative Oncology Group

LN lymph node

CT computerized tomography

OS Overall survival
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Figure 1. 
Patient Inclusion Flow Diagram

*Patients with metastasectomy were matched to patients without based on ECOG 

performance status, age group (≤55 vs >55 years), histology, and pathological stage and 

nodal status at RN.

**For a pair to be included in analyses, patients without a metastasectomy had to live long 

enough to have received a metastasectomy at the same time as their pairmate.
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Figure 2. 
Overall Survival among All Metastatic Patients by Metastatic Synchronicity
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Figure 3. 
A. Overall Survival by Lymph Node Status among Patients with Synchronous Metastases

B. Overall Survival by Lymph Node Status among Patients with Asynchronous Metastases
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Figure 4. 
A. Overall Survival by Metastasectomy among Patients with Synchronous Metastases

B. Overall Survival by Metastasectomy among Patients with Asynchronous Metastases
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Table 2

Synchronous Metastatic Sites at Diagnosis by Metastasectomy Status and Disease Status after Nephrectomy

All Metastasectomy
No

Metastasectomy

Metastatic Site N (%) N (%) N (%) P-Value

All Patients 56 (100%) 30 (100%) 26 (100%)

Brain 5 (9%) 4 (13%) 1 (4%) 0.36

Lung 35 (63%) 18 (60%) 17 (65%) 0.68

Mediastinum 3 (5%) 2 (7%) 1 (4%) >0.99

Liver 5 (9%) 1 (3%) 4 (15%) 0.17

Pancreas 3 (5%) 2 (7%) 1 (4%) >0.99

Bone 25 (45%) 17 (57%) 8 (31%) 0.052

Spleen 3 (5%) 1 (3%) 2 (8%) 0.59

Soft Tissue 4 (7%) 1 (3%) 3 (12%) 0.33

Supraclavicular LN 1 (2%) 0 (0%) 1 (4%) 0.46

Adrenal gland 2 (4%) 1 (3%) 1 (4%) >0.99

J Urol. Author manuscript; available in PMC 2017 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Thomas et al. Page 19

Table 3

Asynchronous Metastatic Sites after Diagnosis* by Metastasectomy Status

All Metastasectomy
No

Metastasectomy

Metastatic Site N (%) N (%) N (%) P-Value

All Patients 24 (100%) 10 (100%) 14 (100%)

Brain 5 (21%) 5 (50%) 0 (0%) 0.01

Lung 12 (50%) 3 (30%) 9 (64%) 0.10

Mediastinum 1 (4%) 0 (0%) 1 (7%) >0.99

Liver 4 (17%) 1 (10%) 3 (21%) 0.61

Bone 2 (8%) 2 (20%) 0 (0%) 0.08

Soft Tissue 3 (13%) 2 (20%) 1 (7%) 0.55

Adrenal gland 2 (4%) 1 (3%) 1 (4%) >0.99

Retroperitoneal LN 1 (2%) 0 (0%) 1 (4%) 0.46

*
These sites are provided for the 24 patients with no distant metastases at diagnosis.
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Table 4

Patient Metastasectomy Characteristics for the 40 Patients Undergoing at Least One Metastasectomy

Synchronous
Group Asynchronous Group

Patient Characteristics
Metastasectomy

N (%)
Metastasectomy

N (%)

Any Metastasectomy 30 (100%) 10 (100%)

Organ Site

Bone 17 (57%) 1 (10%)

Brain 9 (30%) 5 (50%)

Lung 2 (7%) 2 (20%)

Intraabdominal 1 (3%) 2 (20%)

Other 1 (3%) 0 (0%)

Number of Sites at 1st Metastasectomy*

1 27 (93%) 10 (100%)

>1 2 (7%) 0 (0%)

Number of Metastasectomy Sessions

1 19 (63%) 5 (50%)

2 5 (17%) 2 (20%)

3 or 4 6 (20%) 3 (30%)
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