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tends poor prognosis. Preoperatively, weight loss and East-
ern Cooperative Oncology Group performance status are 
predictors of recurrence and mortality, respectively. How-
ever, the most powerful predictors of DFS and CSS in our 
cohort were lymph node status and sarcomatoid differen-
tiation.  Copyright © 2010 S. Karger AG, Basel 

 Introduction 

 Renal cell carcinoma (RCC), considered one of the 
most lethal urological malignancies, is the third most 
common neoplasm of the urinary tract and accounts for 
up to 5% of all cancers in adults  [1, 2] . In 2009, a total of 
57,760 new cases and 12,980 RCC related deaths are ex-
pected to occur in the United States  [3] . Despite techno-
logical advances in imaging modalities, 30–50% of con-
temporary cases are diagnosed in advanced stages of the 
disease  [1]  of which 25% will have lymph node invasion 
at diagnosis  [4] . Although the outcome in this setting ap-
pears to have high variability  [5] , the majority of series 
evaluating patients with locally advanced RCC uniform-
ly demonstrate a poor prognosis  [4, 5] , with 5-year dis-
ease-specific survival rates in excess of 60% and 30% for 
stages III and IV, respectively  [1] . 
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 Abstract 

  Introduction:  The application of current prognosticators in 
locally advanced nonmetastatic renal cell carcinoma (RCC) is 
controversial. We analyzed the impact of clinical and patho-
logical variables on the survival of this subset of patients. 
 Patients and Methods:  We studied patients with RCC in 
stages III and IV without metastases, treated surgically be-
tween 1980 and 2009. We calculated disease-free (DFS) and 
cancer-specific survival (CSS), and the relation of clinical and 
pathological variables with these end-points.  Results:  We 
identified 126 patients with locally advanced RCC; 8.7% had 
sarcomatoid differentiation. Tumor stage was pT3a in 48% 
and pT3b in 42%; 11.9% had lymph node invasion (N+). Pa-
tients with N– and N+ had a 10-year DFS of 49.0 and 23.4%, 
respectively (p = 0.0001). In multivariate analysis N+ (p = 
0.0002) was the strongest predictor of DFS. The 10-year CSS 
of patients without sarcomatoid differentiation was 53.1% 
while those with sarcomatoid differentiation did not reach 
the median time to death (p  !  0.0001). In multivariate analy-
sis, sarcomatoid differentiation (p = 0.01) was the strongest 
predictor of CSS.  Conclusions:  Locally advanced RCC por-
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  Several variables have been analyzed in order to pre-
dict the evolution of localized and metastatic RCC. 
Among the most useful prognostic factors are pathologi-
cal stage, tumor size, nuclear grade and necrosis  [6] . Nev-
ertheless, the application of current prognostic informa-
tion, in case of locally advanced RCC, is a matter of debate 
and it is difficult to determine the current role of each 
factor in the outcome of this subset of patients. Further-
more, the accuracy of some well-known prognostic tools 
could be limited  [7] . Therefore, some efforts have been 
conducted to improve the efficacy of such instruments  [7, 
8]  and additional factors have been evaluated, including 
histopathological features  [9–11] , laboratory parameters 
and molecular markers  [12] .

  In this study, we analyzed the prognostic impact of 
clinical and pathological variables in order to determine 
their role in the long-term survival of a single-center co-
hort of patients with locally advanced RCC.

  Patients and Methods 

 After obtaining institutional review board approval, we ana-
lyzed our prospective, renal solid-tumor database of 388 con-
secutive patients treated surgically, of whom 343 had undergone 
radical nephrectomy or nephron-sparing surgery for sporadic 
RCC between March 1980 and May 2009 at our institution; of 
these, only those with locally advanced RCC were included in the 
study whereas patients with distant metastases were excluded. 
Locally advanced disease was defined as pathologically con-
firmed stages III (pTxN1M0/pT3N0M0) and IV (pT4N0-N1M0/
pTxN2M0) in the absence of metastatic disease.   All patients un-
derwent radical nephrectomy and adjuvant therapy was offered 
at the discretion of the treating oncologist rather than in a routine 
fashion.

 Preoperative variables studied included age, gender, hemoglo-
bin, Eastern Cooperative Oncology Group performance status 
(ECOG-PS), involuntary weight loss in kilograms and clinical 
stage according to the American Joint Committee on Cancer 
TNM 2002 staging system  [13] . Normal thresholds for hemoglo-
bin were 13.0–15.0 g/dl for females and 14.5–17.7 g/dl for males. 
Postoperative variables evaluated were tumor diameter (pT stage), 
histological subtype  [14] , nuclear grade, lymph node status, and 
presence of sarcomatoid differentiation.

 For statistical analysis, the  �  2  test and the Student t test were 
used, respectively, to compare means and proportions. Survival 
intervals were calculated from the date of surgery to the date of 
disease recurrence (disease-free survival, DFS) or death from can-
cer (cancer-specific survival, CSS). These were calculated with the 
Kaplan-Meier method and the differences of the results were de-
termined with the log-rank test. We assessed the relation of clin-
ical and pathological variables with recurrence and death from 
RCC using Cox proportional hazards regression models. All anal-
yses were performed with StatView for Windows (SAS Institute, 
Cary, N.C., USA). Results were considered significant with a p 
value less than 0.05.

  Results 

 We identified a total of 126 patients with locally ad-
vanced RCC in the absence of distant metastases. Mean 
follow-up was 39.1  8  46.4 months (median 20.5, range 
2–228). The clinical and pathological characteristics are 
summarized in  table 1 .

   Clinical Parameters
 As expected, mean hemoglobin concentration was 

lower in females than in males (12.4  8  2.30 vs. 13.92  8  
2.73 g/dl, p = 0.002). However, the frequency of anemia 
was similar between both genders (47.2% vs. 47.7%, p = 
0.94). Mean involuntary weight loss was 9.97  8  6.19 kg 
(range 1.5–30.0). The majority of patients (80.2%) had an 
ECOG-PS of 0.

Table 1. C linical and pathological characteristics of 126 patients 
with locally advanced RCC

Age, mean8 SD, years 
Age, range, years

60.1813.3
27485

Gender 
Female
Male

55 (43.7%)
71 (56.3%)

Weight loss
No
Yes

66 (52.4%)
60 (47.6%)

ECOG-PS
0
1+

101 (80.2%)
25 (19.8%)

Tumor size
Mean 8 SD, cm
Range, cm

9.0385.2
2.0423.3

Pathological tumor stage
pT1
pT2
pT3a
pT3b
pT3c
pT4

1 (0.8%)
1 (0.8%)

61 (48.4%)
53 (42%)

5 (4%)
5 (4%)

Lymph node status
pN0
pN1–2
pNx

41 (32.5%)
15 (11.9%)
70 (55.6%)

Pathologic stage
III
IV

114 (90.5%)
12 (9.5%)

Sarcomatoid differentiation
No
Yes

115 (91.3%)
11 (8.7%)
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   Pathological Characteristics
 Maximum tumor diameter was  6 7cm in 64% of cases. 

Histology was clear-cell RCC in 81%, papillary in 7.9%, 
chromophobe in 1.6% and unclassified in 9.5%; sarcoma-
toid differentiation was found in 8.7%. Regarding nuclear 
(Fuhrman) grade, 15.7% of cases had grade 1, 35.3% grade 
2, 24.5% grade 3 and 24.5% grade 4. Most of the patients 
were in stage pT3a (48%) or pT3b (42%). Of those who 
underwent lymph node dissection, 11.9% had positive 
lymph nodes (53.3% were classified as N1 and 46.7% as 
N2). Finally, 9.5% were in stage IV.

   Adjuvant Therapy 
34 patients (26.9%) received adjuvant therapy consist-

ing of chemotherapy (initial years of this series) in 15.1%, 
immunotherapy in 6.3%, immunotherapy plus chemo-
therapy in 3.1% and thalidomide in 2.3%. As expected, 
those in stage IV were more prone to receive additional 
treatment than their counterparts in stage III (41.6 vs. 
25.4%; p = 0.22). Despite complementary treatments, pa-
tients receiving adjuvant therapy had a worse prognosis, 
with 5- and 10-year CSS of 17 and 1 vs. 76% and 72% in 
patients without additional therapy (p  !  0.0001,  fig. 1 ).

   Disease-Free Survival 
Overall, 48 patients (38.1%) had disease recurrence af-

ter a mean time of 17.2 months (median 8). Preoperative-
ly, they had lower hemoglobin concentrations (mean 12.4 
 8  2.5 vs. 13.7  8  2.6 g/dl, p = 0.006) and a higher fre-

quency of weight loss (66.6 vs. 35.8%, p = 0.0008) in com-
parison with those free of disease. There was no differ-
ence in ECOG-PS (p = 0.25). Regarding postoperative 
characteristics, patients with recurrence had larger tu-
mors (mean tumor diameter 10.5  8  7.3 vs. 8.1  8  3.2 cm, 
p = 0.01), more frequent Fuhrman 3–4 tumors (71.8 vs. 
34.9%, p = 0.0003), and a higher frequency of lymph node 
invasion (22.9 vs. 5.1%, p = 0.002). Although the patho-
logical evidence of sarcomatoid differentiation was also 
more common in the group with recurrent RCC (14.6 vs. 
5.1%), this trend did not reach statistical significance (p = 
0.06). The 10- and 15-year DFS in the whole cohort was 
46.1 and 42.5%, respectively. Patients without and with 
lymph node invasion had a 10-year DFS of 49.0 and 23.4%, 
respectively (p = 0.0001). When stratified in Nx, N0 and 
N1–2 the 10-year DFS was 49, 42 and 23%, respectively
(p = 0.0004;  fig. 2 ). In those without sarcomatoid differ-
entiation, the 10-year DFS was 49.3% whereas those with 
sarcomatoid differentiation did not reach the median 
time to recurrence (p  !  0.0001). The multivariate Cox 
proportional hazards regression model showed that 
weight loss (p = 0.02), lymph node invasion (p = 0.0002) 
and the evidence of sarcomatoid differentiation (p = 0.03) 
were associated with disease recurrence ( table 2 ).

   Cancer-Specific Survival
 Overall, 41 patients (32.5%) died from RCC, with a 

mean time to death of 27.7 months (median 13). Preop-
eratively, they had lower hemoglobin concentrations 
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  Fig. 1.  CSS according to adjuvant therapy. 
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(mean 12.1  8  2.8 vs. 13.7  8  2.3 g/dl, p = 0.001), a higher 
frequency of weight loss (70.7 vs. 36.4%, p = 0.0003) and 
a worse ECOG-PS (p = 0.001) in comparison with survi-
vors. Postoperatively, they also had larger tumors (mean 
tumor diameter 10.9  8  7.8 vs. 8.1  8  3.1 cm, p = 0.005), 
more frequent Fuhrman 3–4 tumors (74.2 vs. 38.0%, p = 
0.0008) and a higher frequency of lymph node invasion 
(26.8 vs. 4.7%, p = 0.0003). Although sarcomatoid differ-
entiation was more frequent among patients dying from 
RCC (14.6 vs. 5.8%) this difference was not statistically 
significant (p = 0.1). The 10- and 15-year CSS in the whole 
cohort was 49.8 and 40.6%, respectively. Patients without 

and with lymph node invasion had a 10-year CSS of 54.8 
and 14.0%, respectively (p  !    0.0001). When stratified in 
Nx, N0 and N1–2, the 10-year CSS was 73, 41 and 14%, 
respectively (p = 0.0001,  fig. 3 ). Those without sarcoma-
toid differentiation had a 10-year CSS of 53.1% while pa-
tients with sarcomatoid differentiation did not reach the 
median time to death (p  !  0.0001). The multivariate Cox 
proportional hazards regression model showed that 
ECOG-PS (p = 0.009), lymph node invasion (p = 0.01) and 
the presence of sarcomatoid differentiation (p = 0.01) 
were independent predictors of cancer-related mortality 
in this cohort of patients ( table 3 ).

0

0.2

0.4

0.6

0.8

1.0

0 50 100
Months

Cu
m

ul
at

iv
e 

su
rv

iv
al

150 200 250

Nx

N0

N1–2
p = 0.0004

  Fig. 2.  DFS according to lymph node sta-
tus. 

Table 2. D FS according to clinicopathological features in 126 patients with locally advanced RCC treated surgically

Univariate M ultivariate

HR 95% CI p value HR 95% CI p value

Anemia 3.04 1.64–5.63 0.0004 1.28 0.57–2.84 0.54
ECOG-PS 2.11 1.09–4.11 0.02 1.50 0.70–3.23 0.29
Weight loss 3.46 1.87–6.39 <0.0001 2.69 1.13–6.40 0.02
Tumor diameter 1.05 1.01–1.08 0.002 1.02 0.97–1.07 0.35
Nuclear grade 1.88 1.36–2.61 0.0001 1.13 0.74–1.72 0.56
Positive lymph nodes 3.46 1.76–6.83 0.0003 6.42 2.41–17.08 0.0002
Sarcomatoid differentiation 6.72 2.82–16.01 <0.0001 3.33 1.12–9.92 0.03

HR = Hazards ratio; 95% CI = 95% confidence interval.
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  Discussion 

 Several clinical, pathological and molecular factors 
have been identified as having prognostic implications in 
localized and metastatic RCC  [15] . Moreover, some stag-
ing systems  [6, 16]  have been created in order to improve 
the prognostic accuracy of well-known risk factors. How-
ever, the existing information could be limited when it 
comes to predict the outcome of locally advanced disease 
and this category remains a diagnostic, prognostic and 
therapeutic challenge for urologists and oncologists. Fur-
thermore, since this cohort of patients might be of par-

ticular interest in the context of modern adjuvant thera-
pies, a correct understanding of the prognostic effect of 
clinical and pathological variables in this cohort is crucial.

  The aim of our study was the identification of clinical 
and pathological predictors of recurrence and cancer-re-
lated mortality. Our results demonstrate that preopera-
tively only weight loss is associated with the risk of recur-
rence. On the other hand, the postoperative characteris-
tics that influenced DFS were lymph node status and the 
evidence of sarcomatoid differentiation.

  From a practical perspective, the most important end-
point is cancer-related mortality. Our findings suggest 
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  Fig. 3.  CSS according to lymph node sta-
tus. 

Table 3. C  SS according to clinicopathological characteristics in 126 patients with locally advanced RCC treated surgically

Univariate Mu ltivariate

HR 95% CI p value HR 95% CI p value

Anemia 3.30 1.68–6.49 0.0005 1.11 0.44–2.79 0.81
ECOG-PS 4.20 2.18–8.11 <0.0001 2.77 1.29–5.96 0.009
Weight loss 3.98 2.01–7.85 <0.0001 2.20 0.84–5.74 0.10
Tumor diameter  1.06 1.03–1.10 0.0002 1.04 0.99–1.10 0.07
Nuclear grade 1.95 1.34–2.84 0.0004 1.18 0.70–2.00 0.52
Positive lymph nodes 3.66 1.81–7.38 0.0003 3.15 1.20–8.26 0.01
Sarcomatoid differentiation 7.42 2.93–18.77 <0.0001 4.09 1.31–12.72 0.01

HR = Hazards ratio; 95% CI = 95% confidence interval.
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that, clinically, ECOG-PS is associated with CSS. How-
ever, pathological characteristics were the strongest prog-
nostic factors, since the presence of sarcomatoid differen-
tiation and positive lymph nodes increased the risk of 
death from RCC 4.09 and 3.15 times, respectively. 

  Previously, sarcomatoid RCC was considered an inde-
pendent variety within the classification of RCC. Never-
theless, it is no longer a unique category because it has 
been demonstrated that sarcomatoid differentiation can 
be found as a component of all subtypes of RCC  [14, 17] . 
Recently, Cheville et al.  [10]  analyzed the evolution of pa-
tients with sarcomatoid RCC. The frequency of that pat-
tern in their cohort was 5% and was strongly associated 
to RCC-related death regardless of the underlying histo-
logical subtype  [10] . In another study evaluating 365 pa-
tients with pT3a RCC (including those with metastatic 
disease), Margulis et al.  [18]  found that, after adjusting for 
the effects of lymph node invasion and systemic metasta-
ses, sarcomatoid differentiation independently predicted 
the risk of death from cancer. In a more recent analysis, 
Bertini et al.  [9]  evaluated 105 patients with pT3a RCC; 
an interesting finding of that study, as discussed by the 
investigators, was the independent role of sarcomatoid 
differentiation in CSS as it raised the risk of death by 
more than 5 times  [9] . In agreement with these reports, 
our results suggest that the pathological evidence of sar-
comatoid differentiation is one of the most important 
prognosticators, regardless of histological subtype, in-
creasing the likelihood of cancer-related death by more 
than 3 times.

  Lymph node invasion is a well-known predictor of 
poor outcome; in our series it showed the strongest asso-
ciation with DFS and the second with CSS. Although 
lymph node dissection was not standardized, patients 
with N1–2 had a worse prognosis. The better survival in 
Nx patients reflects the less aggressive nature of the dis-
ease in those not undergoing lymphadenectomy. Accord-
ing to a recent study  [4] , finding positive lymph nodes 
should prompt urologists to perform aggressive surgical 
treatment; moreover, patients harboring nodal metasta-
ses could benefit from being enrolled in adjuvant therapy 
protocols with novel agents.

  Interestingly, tumor size showed a trend towards as-
sociation with CSS regardless of pathological tumor 
stage. This issue is a matter of debate due to conflicting 
findings among series. While two recent series  [19, 20]  
demonstrate an important role of tumor size in case of 
RCC with perinephric fat invasion, a study from Mayo 
Clinic  [21]  contradicts those findings. Even though our 
patients were in different tumor stages, the vast majority 

(90.5%) was in stage pT3a-b. Moreover, tumor diameter 
showed a trend towards the likelihood of death from RCC 
(hazards ratio 1.04, 95% confidence interval 0.99–1.10,
p = 0.07). Surprisingly, nuclear grade did not predict the 
possibility of recurrence or death. This finding could be 
explained, in part, by the fact that, in the context of ag-
gressive disease, the predictive value of this feature could 
be undermined.

  We found a statistically significant difference in terms 
of CSS between patients with and without adjuvant ther-
apy. In our opinion, this finding should be taken with 
caution since it could be the consequence of tumor ag-
gressiveness rather than a detrimental effect of adjuvant 
therapy.

  Our study has some limitations. First, regional lymph 
node dissection was not routinely performed in all cases 
and the extension of the procedure was not standardized. 
To minimize the effect of this issue, we analyzed CSS 
stratifying patients according to lymph node status and 
found that those with Nx had a survival advantage. Sec-
ond, the power of our findings may be limited by the ret-
rospective nature of this investigation which allowed 
some biases to influence our results. Third, due to the 
number of cases, we were not able to demonstrate prog-
nostic differences among histological subtypes (data not 
shown). Although the number of patients in our series is 
somewhat limited, it is similar to that in previous reports 
 [9]  and reflects the experience of a single tertiary-referral 
center. Furthermore, because of the rarity of locally ad-
vanced disease in the absence of metastatic disease  [4] , 
few studies have focused on analyzing the outcome in this 
scenario. Therefore, our results and those of other inves-
tigators highlight the need of large-scale studies evaluat-
ing the prognostic factors in patients with high-risk RCC 
and no metastatic disease, especially in the era of multi-
kinase inhibitors and other targeted therapies.

  In conclusion, patients with locally advanced RCC 
have a poor prognosis. Preoperatively, a history of weight 
loss and ECOG-PS are predictors of disease recurrence 
and cancer-related mortality, respectively. The most pow-
erful predictors of DFS and CSS in this subset of patients 
are lymph node status and the pathological evidence of 
sarcomatoid differentiation, respectively. Those individ-
uals presenting such characteristics should be enrolled in 
clinical trials of adjuvant therapy with targeted strategy 
agents.
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