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Abstract Objectives: Recurrence rates for patients with locally advanced renal cell
carcinoma (LARCC) remain high. To date the predictors of recurrence in those
patients remain controversial. The aim of the present study was to assess the relapse
pattern in those patients and identify predictors for recurrence.

Patients and methods: We evaluated retrospectively 112 consecutive patients who
underwent surgery for LARCC (T3–T4N0M0) between January 2000 and December
2010. Clinical and pathological data were collected from hospital medical records
and compiled into a computerized database. Studied variables were age, mode of
presentation, Tumour-Node-Metastasis (TNM) stage, Fuhrman nuclear grade, his-
tological subtype, tumour size, venous thrombus level, collecting-system invasion
and sarcomatoid differentiation. Recurrence-free survival (RFS) was estimated using
the Kaplan–Meier method. Univariate and multivariate analyses were conducted.

Results: Patients were followed for a mean and median follow-up of 33 and 24
months, respectively, after surgery. During the follow-up, recurrences (distant
and/or local) were recorded in 58 patients, representing 52% of the cohort. The
mean and median times to recurrence were 25 and 13 months, respectively. Sites
of recurrence were multiple in 36 patients (62%), lung only in 14 (24%), and local
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in eight (14%). RFS rates at 1, 2, and 5 years were 50%, 43% and 34%, respectively,
while the median RFS was 23.7 months. Using univariate analysis, RFS after
nephrectomy was significantly shorter in patients aged <70 years, symptomatic at
presentation, with larger tumours, higher nuclear grade, collecting-system invasion,
and/or sarcomatoid differentiation. After multivariate analysis, T-stage, nuclear
grade and sarcomatoid differentiation retained their power as independent predic-
tors of RFS (P = 0.032, <0.001 and 0.003, respectively).

Conclusions: For patients with LARCC, T-stage, grade and sarcomatoid differen-
tiation independently dictate the risk of tumour recurrence. Considering these vari-
ables in the postoperative surveillance protocols and in the need for a multimodal
therapeutic approach is highly recommended.

ª 2012 Arab Association of Urology. Production and hosting by Elsevier B.V.
All rights reserved.
Introduction

Advanced RCC can be metastatic (mRCC) or locally
advanced (LARCC). Of patients with RCC, 25% pres-
ent with LA or disseminated disease, and 20–30% of
those with localized disease at presentation will develop
systemic recurrence [1].

The prognosis for patients with RCC primarily de-
pends on disease stage. The American Joint Cancer
Committee (AJCC) TNM staging system for RCC was
last modified in 2009 and recently validated [2–4]. Or-
gan-confined disease (pathological stage pT1–2) is asso-
ciated with the best prognosis, with 5-year cancer-
specific survival (CSS) rates after nephrectomy of 71–
97%. However, mRCC has a 5-year CSS rate of
<10% [5–7]. Locally, once RCC has reached the peri-
nephric fat space or the venous system, it changes from
organ-confined to LA, and the 5-year CSS rate after
nephrectomy decreases to 53% [5].

In LARCC there is controversy about the prognostic
role of different factors, e.g. the cranial level of tumour
thrombus, the location of perinephric extension, and
adrenal gland involvement [8–12]. The objectives of
the present study were to assess the relapse pattern of
these patients and identify predictors of recurrence.

Patients and methods

Included in the study were all surgically treated patients
with RCC, pathological evidence of being LARCC, and
with full clinical and pathological data. Patients with
metastatic or nodal disease at initial presentation were
excluded from the study. Of 848 patients who underwent
nephrectomy for RCC from 2000 to 2010, full clinical
and pathological data were only available in 659. After
reviewing the available pathological data, 157 patients
had a pathological T-stage of either T3 or T4; of these,
45 at the time of nephrectomy had confirmed N+ or M1
disease, and were excluded from the study. The net re-
sult was a study population of 112 patients with the
stage of T3a–T4N0M0 disease LARCC, operated on
at Alexandria University Main Hospital between 2000
and 2010. Clinical and pathological data were collected
from hospital medical records and gathered into a com-
puterized database. Patients were initially treated mainly
with radical nephrectomy. For each patient the follow-
ing variables were included; age at nephrectomy, gender,
symptoms at presentation, pathological tumour size,
histological subtype, nuclear grade, peripheral perineph-
ric fat invasion, vascular invasion, collecting-system
invasion and sarcomatoid differentiation.

Pathological staging was readjusted according to the
2009 AJCC TNM system [4]. Tumour size was based on
pathological specimens and taken as the greater diame-
ter. Histological type and grade were classified accord-
ing to the Heidelberg classification of RCC and the
Fuhrman grading system, respectively [13,14]. Both his-
tological subtype and nuclear grade were available for
all tumours. Other pathological data, e.g. tumour size,
collecting-system violation and sarcomatoid differentia-
tion, were retrieved.

The duration of follow-up was calculated from the
date of nephrectomy to the date of death or last
follow-up. The study endpoint was the incidence of doc-
umented recurrence, whether radiological or pathologi-
cal, distant or local. Recurrence-free survival (RFS)
was defined as the duration in months from the time
of nephrectomy to the incidence of documented recur-
rence. The RFS was estimated using the Kaplan–Meier
method and differences were analysed using the log-rank
test (univariate analysis) [15]. To identify factors that
independently affected RFS, we used the Cox propor-
tional-hazards model. A minimum significance level of
0.05 on univariate analysis was used as the criterion
for determining variable entry.

Results

The mean (range) age of the 112 patients in the study
was 59 (22–87) years; 77 (69%) were men. Most patients
were symptomatic at presentation (64%); Table 1 sum-
marizes the demographic and clinical characteristics of



Table 1 The clinical and pathological characteristics of the

112 patients with LARCC.

Variable Value

Age (years)

Mean (SD) 59 (12)

Median (range) 59 (29–87)

n (%)

Male 77 (69)

Female 35 (31)

Mode of presentation

Asymptomatic, S1 40 (36)

Local symptoms, S2 56 (50)

Systemic symptoms, S3 16 (14)

Side

Right 62 (55)

Left 50 (45)

Pathological tumour size (cm)

Mean (median, range) 8.7 (8.1, 4–16)

n (%)

Histological type

Clear cell 96 (86)

Chromophobe 8 (7)

Papillary 8 (7)

Fuhrman nuclear grades (for 96 tumours with clear-cell histology)

Grade I 5 (5)

Grade II 40 (42)

Grade III 33 (34)

Grade IV 18 (19)

Pathological T-stage

pT3a 57 (51)

pT3b 33 (30)

pT3c 7 (6)

pT4 15 (13)

Perinephric fat invasion 77 (69)

Adrenal gland invasion 5 (5)

Venous tumour thrombus 64 (57)

Collecting system invasion 10 (9)

Sarcomatoid differentiation 9 (8)
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the cohort. Surgery was the primary management in all
patients, and none received neoadjuvant or adjuvant
systemic therapy.

The pathological data of the 112 patients are also
shown in Table 1; 97 (87%) had T3 RCC, and 15
(13%) had pT4 RCC. According to the Heidelberg clas-
sification, most patients (86%) had clear-cell RCC.

Perinephric fat invasion was documented in 77 pa-
tients (69%), among whom 35, 23, four and 15 were
pT3a, pT3b, pT3c and T4, respectively. Overall there
were 64 cases (57%) with venous tumour thrombus; this
reached the main renal vein in 34 (30%). In the 30 pa-
tients with caval tumour thrombus, seven were suprahe-
patic and 23 were infrahepatic.

At the time of nephrectomy, none of the patients had
radiological evidence of either metastatic or nodal exten-
sion. A lymphadenectomy was performed in 32 patients
(29%), and all submitted lymph nodes were free of
disease.
Of the 70 patients (63%) who had a concomitant ipsi-
lateral adrenalectomy, five had direct adrenal invasion.
According to the new 2009 TNM staging system, these
are considered as T4 disease. Surgical margins were in-
volved (positive) in eight patients.

The mean (median, range) follow-up for the entire co-
hort was 33.3 (24, 3–125) months. At the last follow-up,
of the 112 patients, 27 (24%) died from disease, two
(2%) died from other causes, and one had metastatic
disease and died from another cause. Patients who died
had been followed for mean and median of 25 and 23
months, respectively (range 4–71).

At the last follow-up 27 (24%) patients were alive
with disease, and 55 (49%) were alive with no evidence
of disease recurrence. The mean (median, range) fol-
low-up of these survivors was 36 (24, 3–125) months.
The 1-, 2- and 5-year CSS probabilities for all patients
were 75%, 73% and 52%, respectively (Fig. 1).

During the study period there were recurrences in 58
patients (52%); the final outcome was death from dis-
ease in 27, alive with disease in 27, one with metastases
who died from another cause, and three patients were
cured with no evidence of disease on resection of their
solitary metastatic lesions.

The mean and median disease-free duration was 25
and 13 months, respectively. Sites of recurrence were
multiple in 36 patients (32%), lung only in 14 (13%)
and local in eight (7%).

Surgical metastasectomywas carried out in 23 patients
and yielded three with no evidence of disease. Thirty-two
patients received systemic treatment. The 1-, 2- and
5-year RFS probabilities were 50%, 43% and 34%, with
a median RFS of 23.7 months.

On univariate analysis, the following variables were
statistically significant: age < and >70 years, mode of
presentation, pathological tumour size, nuclear grade,
collecting-system invasion, and sarcomatoid differentia-
tion. By contrast, perinephric fat invasion, presence of
thrombus, and histological subtype were not statistically
significant (Table 2). On multivariate analysis, only path-
ological T-stage, nuclear grade and sarcomatoid differ-
entiation remained statistically significant (Table 2).

Pathological T-stage maintained its prognostic power
on multivariate analysis (P = 0.032). Detailed analysis
of the subgroups showed that the 2-year RFS was
68% for pT3a, 42% for pT3b, 17% for pT3c and 10%
for pT4 tumours. There was a significantly better RFS
in patients with pT3a disease than pT3b (P = 0.047)
and pT3c (P = 0.013), and T4 disease (P < 0.001).
Also, the RFS in patients with T3b disease was signifi-
cantly better than in those with T4 (P = 0.002). How-
ever, there was a comparable RFS between T3b and
T3c disease (P = 0.227), and between the pT3c and
pT4 subgroups (P = 0.353) (Fig. 2).

Patients with thrombus limited to the renal vein (level
0) had a significantly longer RFS than those with caval



Figure 1 The RFS curve for patients with LARCC.

Table 2 Univariate and multivariate analyses of different variables with RFS in patients with LARCC.

Variable Hazard ratio (95% CI) P

Univariate (log-rank for P)

Age in years (< and >70) 0.325 (0.139–0.763) 0.006

Presence of symptoms 0.443 (0.242–0.810) 0.007

Presence of thrombus 0.998 (0.527–1.889) 0.248

Tumour size (by 10 cm) 1.105 (1.038–1.177) 0.014

Histological type (clear cell vs. others) 0.907 (0.322–2.554) 0.820

Fuhrman nuclear grades (1 and 2 vs. 3 and 4) 4.330 (1.788–10.40) <0.001

Pathological T-stage 1.700 (1.231–2.349) <0.001

Perinephric fat invasion 1.157 (0.605–2.209) 0.508

Collecting system invasion 4.331 (1.797–10.44) 0.004

Sarcomatoid differentiation 1.700 (1.231–2.349) <0.001

Multivariate

Age in years (< and >70) 0.993 (0.970–1.016) 0.554

Presence of symptoms 0.641 (0.316–1.300) 0.218

Tumour size 0.721 (0.380–1.365) 0.315

Pathological T-stage 3.577 (1.119–11.43) 0.032

Nuclear grade (high and low) 3.302 (1.707–6.387) <0.001

Collecting system invasion 1.551 (0.583–4.125) 0.379

Sarcomatoid differentiation 4.677 (1.664–13.14) 0.003
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thrombus (levels I–IV). The 5-year RFS for patients
with caval thrombus was 16%, compared with 53%
for those with renal vein thrombus (P = 0.028, log-
rank; Fig. 3). Patients with caval thrombus of different
levels had a comparable RFS.

Of the 34 patients with level 0 (renal vein) thrombus,
12 had perinephric fat extension and in 22 the tumour
did not reach the renal capsule. Patients with venous
thrombus limited to the renal vein had a similar RFS
when stratified by the presence of perinephric fat inva-
sion (P = 0.075).
Discussion

Local extension of RCC beyond the renal parenchyma
through either the renal capsule or venous system
had been categorized as T3 or T4. Patients with that
kind of tumour had a much worse disease course than
those with intraparenchymal tumour (T1–T2). LARCC
carries a mixture of pathological features, such as
perinephric fat invasion, adrenal gland involvement
and venous system thrombosis. These features, as well
as other clinicopathological features, were assessed



Figure 2 The RFS curve for patients with LARCC stratified by T-stage.

Figure 3 The CSS probability curve after thrombectomy, stratified by the level of thrombus.
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to identify prognostic factors within this subset of
patients.
Tumour extension to the regional lymph nodes can-
not be labelled as LA disease, as the survival of patients
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with regional lymph node involvement only was identi-
cal to that of patients with distant metastatic disease
only [16–18]. Based on this we excluded patients with
radiological or pathological evidence of nodal extension.

In the present study there was a significant difference
in RFS between patients with pT3a and pT3b disease
(P = 0.047), while the RFS for patients with T3b and
T3c was similar (P = 0.227). Based on the older TNM
staging system, Kim et al. [19] found that the CSS was
similar for patients with pT3a and T3b (P = 0.536).
CSS rates for inferior vena caval thrombus below the
diaphragm (T3b) and venous thrombus above the dia-
phragm (T3c) were significantly different (P = 0.009).
The present patients with T4 disease had a significantly
worse RFS than those with both T3a and T3b disease
(P < 0.001 and = 0.002, respectively). We also noted
that patients with T3c had a similar RFS to those with
T4 disease (P = 0.353; Fig. 2). Likewise, Ficarra et al.
[20] reported a similar CSS between patients with
pT3c, pT4, and those with adrenal gland invasion.

A critical issue in the RCC staging system is the level
of tumour thrombus, i.e. within the renal vein and in the
vena cava. Reviewing previous reports showed that the
CSS rate was significantly higher in cases of renal vein
thrombus than for vena cava thrombosis [8,21]. The
present patients with thrombus limited to renal vein (le-
vel 0) had a significantly longer RFS than those with ca-
val thrombus (levels I–IV; P = 0.028) and that agreed
with the recent TNM staging system, in which renal vein
thrombus was downstaged from T3b to T3a [4]. Re-
cently, the International Renal Cell Carcinoma–Venous
Thrombus Consortium published its multicentric study
on 1122 patients with venous thrombus, showing a sig-
nificantly longer CSS in patients with tumour thrombus
limited to the renal vein than in those with level 1 throm-
bus (P = 0.002) [2]. By contrast, Kim et al. [19] reported
similar disease-specific survival probabilities for patients
with thrombosis within the renal vein and the inferior
vena cava below the diaphragm (3-year disease-specific
survival, 36% and 35%, respectively).

Nuclear grade is one of the most powerful prognostic
factors in patients with RCC. Many prognostic systems
have integrated nuclear grade as the most important
pathological variable [22–24]. There is a tendency to
suggest that the four Fuhrman categories should be col-
lapsed into two grades; low grade (grades I and II) and
high grade (grades III and IV), as this appears to de-
crease the intra- and inter-observer variability without
interfering with the discrimination of outcome [25]. In
the present study, nuclear grading was categorized as
low and high grades, and was the strongest independent
predictor of RFS in patients with LARCC.

On review, the prognostic significance of perinephric
fat involvement in LARCC was controversial. Fujita
et al. [10] found that the mean (SD) disease-specific
survival time in those with pT3b only was significantly
longer, at 70.9 (9.1) months, than the 25.0 (4.4) months
in those with pT3b with perinephric fat invasion and/or
adrenal invasion (P = 0.003). However, Thompson
et al. [26] reported that the CSS in localized disease was
similar for patients with and without perinephric fat
involvement (P = 0.058), regardless of the thrombus le-
vel. In the present cohort, perinephric fat invasion had
no statistical significance in patients with T3–T4 disease
(P = 0.508). The presence of perinephric fat invasion
was assessed in patients with renal vein thrombus sepa-
rately and there was an insignificant difference in RFS
(P = 0.370).

The significance of collecting-system invasion was
apparent in patients with localized tumour [27–29]. For
LARCC, Palapattu et al. [29] reported that the 3-year
overall survival for patients with or without collecting-
system invasion by stage was 31% vs. 46% for T3, and
29% vs. 12% for T4 disease. The present study did not
support this observation in patients with LARCC, with
a comparable effect on time to recurrence.

Sarcomatoid features are found in <5% of RCCs
and are associated with a poor outcome with, many of
these tumours already LA or metastatic at diagnosis
[30,31]. In a review of 2381 RCC cases at the Mayo
Clinic, sarcomatoid differentiation was present in 5%
of the patients. Sarcomatoid differentiation was an inde-
pendent predictor of CSS regardless of histological sub-
type, stage, size, and necrosis. Even among patients with
grade IV clear-cell RCC, and after adjusting for TNM
stage, tumour size and histological tumour necrosis,
the presence of a sarcomatoid component retained its
significant association with a poor outcome [31]. Simi-
larly, in LARCC, sarcomatoid differentiation was an
independent predictor of RFS in the present study.

A limitation of the present study is the size of the ser-
ies, with only 112 patients, treated over a limited period.
The limited sample size made some variables difficult to
analyse, as occurrences were infrequent, e.g. adrenal
gland invasion and surgical margin involvement. More-
over, the retrospective nature of the study did not allow
an assessment of the prognostic role of important vari-
ables like performance status, tumour necrosis, and si-
nus fat invasion.

In conclusion, in LARCC, T-stage, nuclear grade and
sarcomatoid differentiation independently determine the
risk of relapse after surgical resection. Considering these
variables in the postoperative surveillance protocols and
in the need for a multimodal therapeutic approach is
highly recommended. The current TNM staging system
can provide an appropriate stratification of the patients’
cancer-related outcomes. Thrombus advancement
from renal vein to inferior vena cava has prognostic
significance for RFS, providing further support of the
current staging for pT3 RCC.



Recurrence pattern in patients with locally advanced RCC 137
Conflict of interest

The authors have no conflict of interest to declare.

References

[1] Janzen NK, Kim HL, Figlin RA, Belldegrun AS. Surveillance

after radical or partial nephrectomy for localized renal cell

carcinoma and management of recurrent disease. Urol Clin North

Am 2003;30:843–52.

[2] Martinez-Salamanca JI, Huang WC, Millan I, Bertini R, Bianco

JA, Carballido JA, et al. Prognostic impact of the 2009 UICC/

AJCC TNM staging system for renal cell carcinoma with venous

extension. Eur Urol 2010;59:120–7.

[3] Novara G, Ficarra V, Antonelli A, Artibani W, Bertini R, Carini

M, et al. Validation of the TNM version in a large multi-

institutional cohort of patients treated for renal cell carcinoma:

are further improvements needed? Eur Urol 2009;58:588–95.

[4] Edge SB, Compton CC. The American Joint Committee on

Cancer: the 7th edition of the AJCC cancer staging manual and

the future of TNM. Ann Surg Oncol 2010;17:1471–4.

[5] Frank I, Blute ML, Leibovich BC, Cheville JC, Lohse CM,

Zincke H. Independent validation of the 2002 American Joint

Committee on cancer primary tumor classification for renal cell

carcinoma using a large, single institution cohort. J Urol

2005;173:1889–92.

[6] Mekhail TM, Abou-Jawde RM, BouMerhi G, Malhi S, Wood L,

Elson P, et al. Validation and extension of the Memorial Sloan-

Kettering prognostic factors model for survival in patients with

previously untreated metastatic renal cell carcinoma. J Clin Oncol

2005;23:832–41.

[7] Motzer RJ, Mazumdar M, Bacik J Berg W, Amsterdam A,

Ferrara J. Survival and prognostic stratification of 670 patients

with advanced renal cell carcinoma. J Clin Oncol 1999;17:2530–40.

[8] Moinzadeh A, Libertino JA. Prognostic significance of tumor

thrombus level in patients with renal cell carcinoma and venous

tumor thrombus extension. Is all T3b the same? J Urol

2004;171:598–601.

[9] Al Otaibi M, Abou Youssif T, Alkhaldi A, Sircar K, Kassouf W,

Aprikian A, et al. Renal cell carcinoma with inferior vena caval

extension: impact of tumour extent on surgical outcome. BJU Int

2009;104:1467–70.

[10] Fujita T, Iwamura M, Yanagisawa N, Muramoto M, Hirayama

I, Okayasu I, et al. Prognostic impact of perirenal fat or adrenal

gland involvement in patients with pT3b renal cell carcinoma.

Urology 2007;69:839–42.

[11] Haferkamp A, Bastian PJ, Jakobi H, Pritsch M, Pfitzenmaier J,

Albers P, et al. Renal cell carcinoma with tumor thrombus

extension into the vena cava: prospective long-term followup. J

Urol 2007;177:1703–8.

[12] Klatte T, Pantuck AJ, Riggs SB, Kleid MD, Shuch B,

Zomorodian N, et al. Prognostic factors for renal cell carcinoma

with tumor thrombus extension. J Urol 2007;178:1189–95.

[13] Kovacs G, Akhtar M, Beckwith BJ, Bugert P, Cooper CS,

Delahunt B, et al. The Heidelberg classification of renal cell

tumours. J Pathol 1997;183:131–3.

[14] Fuhrman SA, Lasky LC, Limas C. Prognostic significance of

morphologic parameters in renal cell carcinoma. Am J Surg

Pathol 1982;6:655–63.

[15] Kaplan EL. Nonparametric estimation from incomplete observa-

tions. J Am Stat Assoc 1958;53:457–81.
[16] Zubac DP, Bostad L, Seidal T, Wentzel-Larsen T, Haukaas SA.

The prognostic relevance of interactions between venous invasion,

lymph node involvement and distant metastases in renal cell

carcinoma after radical nephrectomy. BMC Urol 2008;8:19–26.

[17] Pantuck AJ, Zisman A, Dorey F, Chao DH, Han KR, Said J,

et al. Renal cell carcinoma with retroperitoneal lymph nodes.

Impact on survival and benefits of immunotherapy. Cancer

2003;97:2995–3002.

[18] Pantuck AJ, Zisman A, Dorey F, Chao DH, Han KR, Said J,

et al. Renal cell carcinoma with retroperitoneal lymph nodes.

Role of lymph node dissection. J Urol 2003;169:2076–83.

[19] Kim HL, Zisman A, Han KR, Figlin RA, Belldegrun AS.

Prognostic significance of venous thrombus in renal cell carci-

noma. Are renal vein and inferior vena cava involvement

different? J Urol 2004;171:588–91.

[20] Ficarra V, Novara G, Iafrate M, Cappellaro L, Bratti E, Zattoni

F, et al. Proposal for reclassification of the TNM staging system

in patients with locally advanced (pT3–4) renal cell carcinoma

according to the cancer-related outcome. Eur Urol 2007;51:722–9.

[21] Leibovich BC, Cheville JC, Lohse CM, Lohse CM, Zincke H,

Kwon ED, et al. Cancer specific survival for patients with pT3

renal cell carcinoma – can the 2002 primary tumor classification

be improved? J Urol 2005;173:716–9.

[22] Frank I, Blute ML, Cheville JC, Lohse CM, Weaver AL, Zincke

H. An outcome prediction model for patients with clear cell renal

cell carcinoma treated with radical nephrectomy based on tumor

stage, size, grade and necrosis: the SSIGN score. J Urol

2002;168:2395–400.

[23] Tsui KH, Shvarts O, Smith RB, Figlin RA, deKernion JB,

Belldegrun A. Prognostic indicators for renal cell carcinoma. a

multivariate analysis of 643 patients using the revised 1997 TNM

staging criteria. J Urol 2000;163:1090–5.

[24] Rioux-Leclercq N, Karakiewicz PI, Trinh QD, Ficarra V,

Cindolo L, de la Taille A, et al. Prognostic ability of simplified

nuclear grading of renal cell carcinoma. Cancer 2007;109:868–74.

[25] Lang H, Lindner V, de Fromont M, Molinié V, Letourneux H,
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