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Abstract

Purpose—Renal cell carcinoma with sarcomatoid dedifferentiation (sRCC) is an aggressive 

malignancy associated with a poor prognosis. While existing literature focuses on patients 

presenting with metastatic disease, characteristics and outcomes for patients with localized disease 

are not well described. We aimed to evaluate post-nephrectomy characteristics, outcomes, and 

predictors of survival in patients with sRCC who presented with clinically localized disease.

Patients and Methods—An IRB-approved review from 1986–2011 identified 77 patients who 

presented with clinically localized disease, underwent nephrectomy and had sRCC in their primary 

kidney tumor. Clinical and pathologic variables were captured for each patient. Overall survival 

(OS) and recurrence-free survival (RFS) were calculated for all patients and those who had no 

evidence of disease (NED) following nephrectomy, respectively. Comparisons were made with 

categorical groupings in proportional hazards regression models for univariable and multivariable 

analyses.

Results—OS for the entire cohort (N=77) at 2 years was 50%. A total of 56 (77%) patients of the 

73 who were NED following nephrectomy experienced a recurrence, with a median time to 

recurrence of 26.2 months. On multivariable analysis, tumor stage, pathologically positive lymph 
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nodes, and year of nephrectomy were significant predictors of both OS and RFS. Limitations 

include the retrospective nature of this study and relatively small sample size.

Conclusions—Long-term survival for patients with sRCC, even in clinically localized disease is 

poor. Aggressive surveillance of those who are NED following nephrectomy is essential and 

further prospective studies evaluating the benefit of adjuvant systemic therapies in this cohort are 

warranted.
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1. INTRODUCTION

Renal cell carcinoma with sarcomatoid dedifferentiation (sRCC) is an aggressive variant of 

renal cell carcinoma historically associated with a poor prognosis and a median survival of 

4–9 months [1–3]. sRCC occurs in 4–32% of all RCC, and is associated with high-grade 

tumors with an underlying clear-cell epithelial component, although it could occur with any 

RCC histologic subtype [4–8]. Factors that contribute to aggressive behavior of sRCC are 

not well understood. Previous studies have noted that approximately 70–80% of patients 

diagnosed with sRCC initially present with metastatic disease and, as expected, have a 

worse overall survival than those presenting with localized disease [3, 8]. Given the small 

numbers of patients who initially present with localized disease, prognostic factors and 

outcomes for this cohort are largely unknown and to our knowledge, there are no existing 

studies that specifically focus on this subset of patients.

Our aim was to study the clinical presentation, surgical outcomes, pathologic details, 

recurrence patterns and treatment, and survival predictors and outcomes in patients with 

clinically non-metastatic sRCC at presentation who were treated with surgery with curative 

intent.

2. PATIENTS AND METHODS

2.1 Patients

This was a single-institution retrospective study conducted after IRB approval was obtained. 

Our database contained information on 273 patients from 1986 to 2011 who were identified 

as having sRCC. Patients who were lost to follow-up or are currently participating in an 

unreported clinical trial were excluded. Complete clinical and pathologic data were available 

for 230 patients who underwent partial or radical nephrectomy and had sRCC in their 

primary nephrectomy specimen. Of 230 patients, 77 presented with clinically localized 

disease and comprised the current study cohort.

2.2 Clinical and pathologic characteristics

Patient characteristics and intraoperative details were recorded for all patients at the time of 

presentation and surgery. Clinical information included age, gender, Eastern Cooperative 

Oncology Group performance status (ECOG PS), race, associated symptoms and year of 

nephrectomy. All patients underwent a metastatic evaluation including at least a chest X-ray 
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or CT Chest, and CT Abdomen/pelvis prior to proceeding with surgery. A regional 

retroperitoneal lymph node dissection was performed at the discretion of the operating 

surgeon. None of the patients received adjuvant systemic therapy.

Pathologic variables included tumor size, tumor stage, lymph node status, margin status, 

necrosis, lymphovascular invasion (LVI), histology and percent sarcomatoid component. All 

available pathology slides were reviewed by dedicated genitourinary pathologists, who 

performed microscopic visual estimation of the percentage sarcomatoid component. Patients 

with pathology documenting a “focal” sarcomatoid component were included with the 0–

24% group while those reported to have “predominant” or “majority” of the specimen 

comprised of sRCC were included in the 75–99% group. Patients with 100% sarcomatoid 

component are considered to be unclassified RCC and therefore were not included in the 

study. Data on estimated blood loss (EBL), blood transfusions, surgery time and additional 

organs resected were also recorded for all patients.

2.3 Statistical methods

Overall survival (OS) was measured in months from nephrectomy until death or last follow-

up. Patients who were alive at their last contact were censored on that date. Recurrence-free 

survival (RFS) was calculated for patients who had no evidence of disease (NED) following 

nephrectomy (RFS evaluable). RFS was measured in months from the date of nephrectomy 

to recurrence, death, or last follow-up if alive and free of recurrence. Patients who were 

alive and free of recurrence at last follow-up were censored on that date. Comparisons were 

made with categorical groupings in proportional hazards regression models for univariable 

and multivariable analyses. All characteristics of interest were compared for univariable 

analyses. Due to sample size, a selection of characteristics was determined based on clinical 

knowledge for multivariable analyses. Results are presented for the “full” model containing 

tumor stage, lymph node positivity, margin status, LVI, and year of nephrectomy. Then a 

step-wise backwards selection procedure was also run until only significant characteristics 

remained in the model. All analyses were performed in SAS 9.3(SAS Institute Inc, Cary, 

NC). Survival estimates were plotted according to Kaplan-Meier methods using Stata 

12.1(StatCorp, College Station, TX).

3. RESULTS

3.1 Clinical and pathological characteristics

This study included 77 patients presenting with clinically localized disease (clinical N0M0). 

Table 1 shows the detailed patient demographic and pathologic characteristics. Median age 

at time of surgery was 63 years (range 38–85). Forty-four patients (57%) were male and 52 

(68%) were white. Thirty-four (44%) patients had ECOG performance status of 0 and 42 

(55%) had ECOG performance status of 1. Seventy (91%) patients presented with at least 

one relevant symptom: the most common symptoms at presentation were pain (57%), 

hematuria (45%), and weight loss (23%). Median tumor size was 10 cm (range 1.8–27), 58 

(77%) patients had pathologic stage T3 or T4, and 56 (73%) patients had clear cell histology 

as the parent epithelial component. Nineteen (25%) patients had pathologically positive 

lymph nodes. Fifteen patients (19%) had LVI, 39 (51%) patients had <25% sarcomatoid 
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component reported in the nephrectomy specimen. Fifteen patients (19%) had a microscopic 

positive margin: 6 had microscopic soft tissue margin, 4 had microscopic renal vein/IVC 

margin, 1 had both, and 4 were equivocal/unclear, related to vein margin status, but were 

still counted as positive for statistical purposes.

3.2 Intraoperative characteristics

Table 2 displays intraoperative characteristics of the study patients. Two patients underwent 

partial nephrectomy and 75 underwent radical nephrectomy. Twenty (27%) of the patients 

who underwent radical nephrectomy also had an IVC thrombectomy. Median EBL was 

800mL (range 0–30,000) and median surgery time was 219 minutes (range 61–910). Forty-

two (60%) patients received a blood transfusion. Forty-seven (61%) patients underwent a 

lymph node dissection and 17 (22%) patients had additional organs resected at time of 

nephrectomy secondary to direct invasion, most commonly bowel (10 patients).

3.3 Survival

Overall survival (OS) for the entire cohort at 2 years was 50% (SE=6%) (Figure 1). Median 

follow-up was 20.4 months (range 1.0 – 213.5 months). A total of 55 (71%) patients died, of 

which 4 had no evidence of disease at time of death. Twenty-two patients (29%) were alive 

at time of analysis, of which 14 (18%) were alive with no evidence of disease (NED). Table 

5 presents the univariable and multivariable analyses for OS. Tumor stage pT4 vs. pT1/2 (p= 

0.03), presence of LVI (p= 0.03), and pathologically positive LN (p=0.002), were associated 

with worse overall survival, while positive margins and percentage sarcomatoid component 

were not significantly associated with overall survival. Figures 2A through 2E present the 

Kaplan-Meier OS curves stratified for these variables. Age, ECOG PS, clear-cell histology 

and the presence of necrosis were also evaluated and were not significant on univariable 

analysis. When controlling for all included variables, tumor stage, pathologically positive 

LN, and year of nephrectomy remained significant predictors of overall survival on 

multivariable analysis (Table 3).

3.4 Recurrences and management

A total of 56 (72%) of the 73 RFS evaluable patients experienced a recurrence, with a 

median time to recurrence of 26.2 months (95% CI: 15.4, 42.9). Table 4 details the 

recurrences that occurred in the 56 patients in this cohort. Most patients (72%) presented 

with a single site of disease at time of initial recurrence. The most common sites of initial 

recurrence were lung (45%), local (25%), followed by bone (13%) and liver (13%). Most 

patients (71%) received systemic therapy at time of initial recurrence, and 29% received 

radiation therapy, while 32% underwent metastasectomy. Of the 56 patients who had 

recurrence, 10 were still alive at time of analysis. Three of these 10 patients were alive with 

no evidence of disease (one patient had metastasectomy, one had chemotherapy and 

metastasectomy, and one had radiation therapy and metastasectomy); the other seven 

patients are alive with disease. The 2-year RFS estimate was 51% (SE=6%). Table 5 

presents the univariable and multivariable hazard ratios for selected clinical characteristics 

in relation to RFS. On univariable analysis, tumor stage pT4 vs. pT1/2 (p= 0.003), presence 

of LVI (p= 0.01), and pathologically positive LN (p=0.003) were associated with worse 

RFS, while positive margins and percentage sarcomatoid component were not significantly 
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associated with RFS. Figures 3A through 3E present the Kaplan-Meier RFS curves stratified 

for these variables. Age, ECOG PS, clear cell histology and presence of necrosis were also 

evaluated and were not significant on univariable analysis. Multivariable analysis showed 

independent predictors of shorter RFS to be higher pathologic tumor stage, pathologically 

positive LN, and year of nephrectomy.

4. DISCUSSION

To our knowledge, we report the first series exclusively evaluating outcomes and predictors 

of survival and recurrence in patients who presented with clinically localized non-metastatic 

renal cell carcinoma with sarcomatoid dedifferentiation and underwent surgery with curative 

intent. To date, published reports have typically included patients with both localized and 

metastatic disease in the analysis cohort. While some studies report overall survival 

outcomes separately for patients with initially nonmetastatic disease, the sample sizes are 

typically small and predictors of outcomes could not be adequately assessed [3, 8].

We have previously reported on 108 patients with RCC with sarcomatoid dedifferentiation 

treated at our institution between 1987 and 1998, of which only 25 patients had non-

metastatic disease at initial presentation [3]. Twenty of these patients (80%) experienced 

disease recurrence at a median of 5.8 months after surgery, and ultimately died of metastatic 

disease. Despite the overall dismal outcomes for the localized cohort, these patients still had 

a significantly longer median overall survival (17 months vs. 7 months) than patients who 

presented with metastatic disease [3].

Other large studies (>100 patients in each) have also reported on sRCC (including metastatic 

and non-metastatic patients). Cheville et al [7] studied 120 patients with sRCC and noted 

that CSS at 2 years was 33.3%. In the subgroup of 66 patients with M0 disease, the 2-year 

CSS was 49.7%. This cohort has been recently updated by Zhang et al [9], with the 2-year 

CSS of the 105 M0 patients being slightly worse, at around 42% (as approximated from the 

Kaplan-Meier curve). De Peralta-Venturina et al [5] investigated 101 patients with sRCC, 

where 75 patients were considered stage I–III (7 stage I, 6 stage II, 62 stage III). Although 

not reported per se in the text, the CSS at 2 years from the Kaplan-Meier curve appeared to 

be around 80% for stage I–II and around 40% for stage III. Shuch et al [8] also described 

outcomes of 104 patients with sRCC. In a small subgroup of patients with nonmetastatic 

disease with sRCC, the 2-year survival rate for this cohort of 32 patients was 29.9%. 

Univariable analysis identified percentage sarcomatoid component, tumor size and ECOG 

PS as significant predictors of overall survival; however, multivariable analysis did not 

identify any independent predictors, likely due to the small number of patients in the study. 

In addition, the authors performed a SEER-17 database analysis of 1005 patients with sRCC. 

The authors reported 2-year overall survival rates of 44.6% for patients identified as having 

nonmetastatic, regional disease, keeping in mind all limitations in coding for sRCC in 

SEER, where sRCC is still considered a separate RCC subtype, a notion that has been 

changed in recent years. Another limitation of studying sRCC using SEER is the lack of 

central pathology review, as there are several entities that histologically mimic sRCC.
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Our data revealed that patients presenting with sRCC and clinically localized disease have 

similar outcomes as previously reported in smaller cohorts, with 1, 2, and 5-year OS rates of 

72%, 50%, and 34%. We found that higher tumor stage and pathologically positive LN were 

associated with an increased risk of death and recurrence on multivariable analysis, 

suggesting the importance of accurate pathologic diagnosis and staging in determining 

prognosis.

Consistent with other reports, in our focused group of patients with clinically non-metastatic 

disease, we did not find other variables such as age, ECOG PS, clear cell histology or 

percent sarcomatoid component to be associated with OS or RFS. It is possible that these 

factors could be important prognostic variables in patients who present with metastatic 

disease and have sRCC. Alternatively, the lack of difference could be related to the 

relatively small sample size.

Despite the improved OS rates and longer median time to recurrence that we report in the 

current study (compared to historical combined cohorts), outcomes for patients with sRCC 

remain poor, even if they present with clinically localized disease. Approximately half of 

our patients developed tumor recurrence and died by 2 years. Of those who had recurrence 

and were alive at last follow-up, only 3 were alive with NED, and 7 alive with disease. Since 

a majority of patients who had recurrence received some form of systemic therapy and/or 

multimodal therapy, no meaningful comparison could be performed to identify a benefit of 

specific additional therapy.

The use of systemic therapy in patients with sRCC has been investigated, although not 

specifically in patients who presented with clinically localized disease. The combination of 

gemcitabine and doxorubicin has been shown to have clinical activity in some patients with 

advanced sRCC, with an objective response rate of 15.8% as reported in a phase II 

ECOG-8802 study in 2009 [10]. More recently, other groups have evaluated the benefit of 

combination therapy with tyrosine kinase inhibitors and other targeted agents [11, 12]. We 

recently completed a phase II clinical trial at our institution using the combination of 

bevacizumab, capecitabine and gemcitabine in patients with metastatic or unresectable 

sRCC. Currently, there are no studies evaluating the use of systemic therapy in the adjuvant 

setting following nephrectomy for patients with sRCC.

Although the retrospective nature of this study and the small cohort size are limitations of 

our findings, we report important trends that may have a significant clinical impact. First, 

clinically localized disease at presentation is associated with better outcome than metastatic 

disease; however, most patients eventually develop tumor recurrence and die of their 

disease. Second, surgeries performed for this type of tumor seem to be associated with 

prolonged operative times, blood transfusions, positive surgical margins, and resection of 

additional organs, all of which are likely due to the locally aggressive nature and higher 

stage of this disease at presentation. Third, approximately 25% of patients are found to have 

pathologically positive lymph nodes at the time of surgery, in the background of clinically 

negative nodes at preoperative imaging. The high rate of pN1 in our cohort is indeed not 

surprising, when considering that 77% were pT3-4, 34% had necrosis, 50% were >10cm, all 

were sarcomatoid, and all were high grade. Having 2 of these 5 risk factors present, puts the 
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risk of pN1 at 20%, with higher pN1 rates seen when more risk factors are present [13]. We 

have previously shown that detection of sarcomatoid elements on preoperative biopsy is 

quite limited (<10% detection rate) [14], and therefore we are currently conducting 

molecular studies to better identify these patients who harbor sRCC. Such information can 

be used to guide the surgical management, including a thorough lymphadenectomy and wide 

resection. Fourth, in our cohort of patients, the percentage sarcomatoid component did not 

seem to impact survival, suggesting that any sarcomatoid component should be noted in the 

pathology report, and taken seriously postoperatively, as these patients have a high rate of 

recurrence. Fifth, we suggest that surveillance in the post-operative setting in sRCC should 

be more aggressive than the current recommendations for non-sRCC, especially for those 

patients with unfavorable characteristics of higher tumor stage or lymph node involvement, 

with the hopes of identifying recurrences as soon as possible and treating them as 

aggressively as possible, using medical and surgical means as appropriate. Finally, further 

prospective studies are warranted to determine if this particular group of patients with sRCC 

might benefit from adjuvant or neoadjuvant systemic therapy.

5. CONCLUSIONS

sRCC is an aggressive disease with high rate of recurrence and mortality, even in patients 

who present with non-metastatic disease. Recognition of this entity on pathological 

evaluation, careful follow-up, and aggressive surgical and medical therapy are important 

factors toward improving patient outcomes. We are currently conducting detailed molecular 

analyses aiming at refining the diagnosis of sRCC preoperatively, in addition to gaining 

insights into the biology behind its aggressive behavior, and identifying novel targets that 

can be exploited therapeutically.
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Figure 1. 
Overall Survival for All Patients
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Figure 2. 
Overall Survival Stratified by pathologic Tumor Stage (A), pathologic Lymph Node Status 

(B), Margin Status (C), Percentage Sarcomatoid (D), and Lymphovascular Invasion (E). 

LN=Lymph Nodes; LVI=Lymphovascular Invasion.
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Figure 3. 
Recurrence-Free Survival Stratified by pathologic Tumor Stage (A), pathologic Lymph 

Node Status (B), Margin Status (C), Percentage Sarcomatoid (D), and Lymphovascular 

Invasion (E). LN=Lymph Nodes; LVI=Lymphovascular Invasion.
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ot

 r
em

ai
n 

in
 th

e 
fu

ll 
m

od
el

 d
ue

 to
 la

ck
 o

f 
st

at
is

tic
al

 s
ig

ni
fi

ca
nc

e 
w

er
e 

no
t i

nc
lu

de
d 

in
 th

e 
fi

na
l r

ed
uc

ed
 m

od
el

.

* E
ve

n 
th

ou
gh

 e
ac

h 
in

di
vi

du
al

 c
om

pa
ri

so
n 

fo
r 

ye
ar

 o
f 

ne
ph

re
ct

om
y 

is
 n

ot
 s

ig
ni

fi
ca

nt
 in

 th
e 

m
ul

tiv
ar

ia
te

 m
od

el
, i

t r
em

ai
ns

 in
 th

e 
m

od
el

 b
ec

au
se

 th
e 

ov
er

al
l p

-v
al

ue
 f

or
 a

ny
 d

if
fe

re
nc

e 
am

on
g 

th
e 

3 
tim

e 
gr

ou
ps

 is
 s

ig
ni

fi
ca

nt
 (

p=
0.

04
).
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