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Purpose: There are significant differences in clinicopathological features among
renal cell carcinoma histological subtypes but controversy exists regarding the
independent impact of histological subtype on patient outcome after nephrec-
tomy. We examined the significance of histological subtype on progression to
distant metastasis and cancer specific death after nephrectomy.
Materials and Methods: In a retrospective review of our institutional nephrec-
tomy registry we identified 3,062 patients treated surgically for clear cell, pap-
illary or chromophobe renal cell carcinoma between 1970 and 2003.
Results: We identified 2,466 patients (80.5%) with clear cell, 438 (14.3%) with
papillary and 158 (5.2%) with chromophobe renal cell carcinoma. There were
significant differences in age at surgery, gender, symptoms at presentation,
tumor size, stage and grade, tumor necrosis, sarcomatoid differentiation and
multifocality among the 3 renal cell carcinoma subtypes (p �0.01 for all). A
significant difference in metastasis-free and cancer specific survival existed be-
tween patients with clear cell renal cell carcinoma and the 2 other subtypes,
although no significant difference in these outcomes was identified between patients
with the papillary and chromophobe subtypes. The clear cell renal cell carcinoma
subtype remained a significant predictor of metastasis (HR 2.76, 95% CI 2.05–3.73)
and cancer specific death (HR 1.77, 95% CI 1.38–2.26, each p �0.001) after multi-
variate adjustment for the features listed above.
Conclusions: Histological subtype is an independent predictor of progression to
distant metastasis and cancer specific death in patients with renal cell carcinoma.
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RENAL cell carcinoma is composed of
multiple distinct histological subtypes.
In 1997 the American Joint Commit-
tee on Cancer and UICC adopted the
modified recommendations of the Hei-
delberg conference on appropriate his-
tological subclassification for RCC tu-
mors.1,2 Currently accepted terminology
for RCC subtypes includes clear cell
(conventional), papillary, chromophobe

and collecting duct. RCC tumors that
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are not in one of these subtypes are
classified as RCC not otherwise speci-
fied. In addition to easily recognizable
morphological differences, these histo-
logical variants also have distinct ge-
netic aberrations, are associated with
different heritable RCC syndromes3,4

and show differential responses to sys-
temic therapy.5,6

Several groups have explored vari-

ability among RCC subtypes in pre-

Vol. 183, 1309-1316, April 2010
Printed in U.S.A.

EARCH, INC. DOI:10.1016/j.juro.2009.12.035
www.jurology.com 1309

mailto:leibovich.bradley@mayo.edu
https://www.auajournals.org/servlet/linkout?type=rightslink&url=startPage%3D1309%26pageCount%3D8%26copyright%3D%26author%3DBradley%2BC.%2BLeibovich%252C%2BChristine%2BM.%2BLohse%252C%2BPaul%2BL.%2BCrispen%252C%2Bet%2Bal%26orderBeanReset%3Dtrue%26imprint%3DWoltersKluwer%26volumeNum%3D183%26issueNum%3D4%26contentID%3D10.1016%252Fj.juro.2009.12.035%26title%3DHistological%2BSubtype%2Bis%2Ban%2BIndependent%2BPredictor%2Bof%2BOutcome%2Bfor%2BPatients%2BWith%2BRenal%2BCell%2BCarcinoma%26numPages%3D8%26pa%3D%26oa%3D%26issn%3D0022-5347%26publisherName%3DWoltersKluwer%26publication%3Djuro%26rpt%3Dn%26endPage%3D1316%26publicationDate%3D02%252F19%252F2010
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sentation, biological aggressiveness and features
predicting prognosis.7–12 Controversy remains re-
garding the impact of histological subtype on out-
come after accounting for tumor stage, grade and
size. We report the impact of RCC histological sub-
type on prognosis after multivariate adjustment for
other common prognostic features.

MATERIALS AND METHODS

Patient Selection
Upon approval from our institutional review board we
identified 3,062 consecutive patients treated with radical
nephrectomy or nephron sparing surgery for unilateral,
sporadic clear cell, papillary or chromophobe RCC be-
tween 1970 and 2003 in the nephrectomy registry at our
institution. Patients with cystic clear cell RCC were ex-
cluded from analysis.13

Clinicopathological Features
Clinical features studied included age at surgery, gender,
symptoms at presentation, ECOG performance status and
tumor thrombus level. Patients with a palpable flank or
abdominal mass, discomfort, gross hematuria, acute onset
varicocele or constitutional symptoms, including rash,
sweats, weight loss, fatigue, early satiety and anorexia,
were considered symptomatic. Pathological features stud-
ied included histological subtype classified according to
American Joint Committee on Cancer, UICC and Heidel-
berg guidelines,14 tumor size, 2002 primary tumor classi-
fication, regional lymph node involvement, distant metas-
tasis, 2002 TNM stage groups, nuclear grade, coagulative
tumor necrosis, sarcomatoid differentiation and multifo-
cality, ie more than 1 ipsilateral tumor of the same histo-
logical subtype. To determine these features a single uro-
logical pathologist (JCC) reviewed all specimens while
blinded to patient outcome.

Statistical Methods
Associations of RCC histological subtype with other clin-
icopathological features studied were evaluated using the
chi-square test. Kaplan-Meier curves were used to deter-
mine associations of RCC histological subtype with pa-
tient outcome and comparisons among curves were eval-
uated using the log rank test. Univariate and multivariate
Cox proportional hazards regression models were used to
estimate the magnitude of the association of RCC histo-
logical subtype with patient outcomes, as shown with the
HR and 95% CI. Statistical analysis was done with SAS®.
All tests were 2-sided with p �0.05 considered statistically
significant.

RESULTS

Of the 3,062 study patients 2,466 (80.5%) had clear
cell, 438 (14.3%) had papillary and 158 (5.2%) had
chromophobe RCC. Table 1 lists clinicopathological
features by histological subtype.

Of the 2,466 patients with clear cell RCC 1,621

had died by last followup, including 879 of RCC a
median of 1.9 years (range 0 to 26) after surgery. Of
the 438 patients with papillary RCC 212 had died by
last followup, including only 52 of RCC at a median
of 2.7 years (range 0 to 16). Of the 158 patients with
chromophobe RCC 73 had died at last followup, in-
cluding 21 of RCC at a median of 1.4 years (range 0
to 16). In the 1,156 patients with any subtype who
were alive at last followup median followup was 8.1
years (range 0 to 36). Only 38 patients (3.3%) had
fewer than 2 years of followup.

Part A of the figure shows cancer specific survival
by RCC histological subtype. Table 2 lists estimated
cancer specific survival rates after surgery for clear cell,
papillary and chromophobe RCC. While cancer specific
survival differed among the 3 subtypes (p �0.001), there
was no statistically significant difference in out-
come in patients with papillary vs chromophobe
RCC (p � 0.494). Thus, the papillary and chromo-
phobe RCC subtypes were combined and compared
with the clear cell subtype in the multivariate
models.

On univariate analysis patients with clear cell
RCC were more than 3 times as likely to die of RCC
than patients with papillary and chromophobe RCC
(HR 3.29, 95% CI 2.59–4.18, p �0.001, table 3).
After adjusting for age at surgery, gender, symp-
toms at presentation, 2002 TNM stage groups, tu-
mor size, nuclear grade, coagulative tumor necrosis,
sarcomatoid differentiation and multifocality the
clear cell subtype remained independently and sig-
nificantly associated with death from RCC (HR 1.77,
95% CI 1.38–2.26, p �0.001, table 3). However,
there appeared to be significant interactions of his-
tological subtype with tumor stage and grade, ie the
association of subtype with death from RCC varied
by stage and grade. To explore this further we eval-
uated the associations of subtype with death from
RCC stratified by stage and grade.

Of the 1,393 patients with early stage and low
grade RCC, ie TNM stage groups I and II, and
grades 1 and 2, those with clear cell RCC were more
than twice as likely to die of RCC than those with
the papillary and chromophobe subtypes (HR 2.26,
95% CI 1.29–3.96, p � 0.004). The clear cell subtype
was significantly associated with death from RCC in
the 599 patients with early stage, high grade RCC
(HR 3.72, 95% CI 2.18–6.35, p �0.001) and in the
255 with late stage, low grade RCC (HR 2.94, 95% CI
1.20–7.19, p � 0.018). Of the 815 patients with late
stage, high grade RCC those with clear cell RCC
were no more likely to die of RCC than those with
the papillary and chromophobe subtypes (HR 1.03,
95% CI 0.74–1.42, p � 0.873). However, there were
only 41 patients with late stage, high grade papil-
lary RCC, of whom 27 died of RCC, and 21 with late
stage, high grade chromophobe RCC, of whom 12

died of RCC.
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A total of 2,662 patients had clinical M0 disease at
nephrectomy (table 1). Of the 2,088 patients with M0
clear cell RCC 612 had progression to distant metas-
tasis at a median of 1.5 years (range 0 to 25) after
surgery. Of the 423 patients with M0 papillary RCC 32
had progression to distant metastasis at a median of
2.1 years (range 0 to 15). Of the 151 patients with M0
chromophobe RCC 17 had progression to distant me-
tastasis at a median of 1.3 years (range 0 to 15).

Part B of the figure shows distant metastasis-free
survival by RCC histological subtype. While distant
metastasis-free survival differed among the 3 sub-

Table 1. Clinical and pathological features by histological subty

Feature No. Clear Cell (%)

Age at surgery:
Less than 65 1,352 (54.8)
65 or Greater 1,114 (45.2)

Gender:
F 854 (34.6)
M 1,612 (65.4)

Symptoms at presentation 1,668 (67.6)
Constitutional symptoms at presentation 743 (30.1)
ECOG performance status (2,232 pts):

0 1,570 (88.2)
1 or Greater 211 (11.8)

Tumor thrombus:
None 1,905 (77.3)
Level 0 365 (14.8)
Level I–IV 194 (7.9)

Primary tumor size (cm):
Less than 5 803 (32.6)
5–Less than 7 488 (19.8)
7–Less than 10 601 (24.4)
10 or Greater 574 (23.3)

2002 Primary tumor classification:
pT1a 616 (25.0)
pT1b 580 (23.5)
pT2 455 (18.5)
pT3a 241 (9.8)
pT3b 521 (21.1)
pT3c 23 (0.9)
pT4 30 (1.2)

Regional lymph node involvement:
pNX � pN0 2,334 (94.7)
pN1 � pN2 132 (5.3)

Distant metastasis:
M0 2,088 (84.7)
M1 378 (15.3)

2002 TNM stage group:
I 1,124 (45.6)
II 360 (14.6)
III 563 (22.8)
IV 419 (17.0)

Nuclear grade:
1 232 (9.4)
2 1,040 (42.2)
3 977 (39.6)
4 217 (8.8)

Coagulative tumor necrosis 743 (30.1)
Sarcomatoid differentiation 126 (5.1)
Multifocality 52 (2.1)
types (p �0.001) there was no statistically signifi-
cant difference in outcome between patients with
papillary and chromophobe RCC (p � 0.143).

On univariate analysis patients with M0 clear cell
RCC were almost 4 times as likely to have progres-
sion to distant metastasis than those with papillary
and chromophobe RCC (HR 3.82, 95% CI 2.86–5.11,
p �0.001, table 4). After adjusting for age at sur-
gery, gender, symptoms at presentation, 2002 TNM
stage groups, tumor size, nuclear grade, coagulative
tumor necrosis, sarcomatoid differentiation and
multifocality the clear cell subtype remained inde-
pendently and significantly associated with progres-

3,062 patients with RCC

No. Papillary (%) No. Chromophobe (%) p Value

201 (45.9) 91 (57.6) 0.002
237 (54.1) 67 (42.4)

76 (17.4) 72 (45.6) �0.001
362 (82.6) 86 (54.4)
229 (52.3) 98 (62.0) �0.001

75 (17.1) 32 (20.3) �0.001

309 (92.5) 102 (87.2) 0.059
25 (7.5) 15 (12.8)

419 (95.7) 149 (94.3) �0.001
11 (2.5) 7 (4.4)

8 (1.8) 2 (1.3)

241 (55.0) 49 (31.0) �0.001
82 (18.7) 20 (12.7)
57 (13.0) 41 (26.0)
58 (13.3) 48 (30.3)

�0.001
205 (46.8) 37 (23.4)
112 (25.6) 37 (23.4)

71 (16.2) 60 (38.0)
30 (6.9) 14 (8.9)
18 (4.1) 8 (5.0)

1 (0.2) 0
1 (0.2) 2 (1.3)

417 (95.2) 152 (96.2) 0.640
21 (4.8) 6 (3.8)

423 (96.6) 151 (95.6) �0.001
15 (3.4) 7 (4.4)

313 (71.5) 73 (46.2) �0.001
65 (14.8) 57 (36.1)
36 (8.2) 18 (11.4)
24 (5.5) 10 (6.3)

�0.001
9 (2.0) 2 (1.3)

261 (59.6) 104 (65.8)
161 (36.8) 36 (22.8)

7 (1.6) 16 (10.1)
197 (45.0) 32 (20.3) �0.001

6 (1.4) 13 (8.2) �0.001
39 (8.9) 2 (1.3) �0.001
pe in
sion to distant metastasis (HR 2.76, 95% CI 2.05–
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3.73, p �0.001, table 4). Significant interactions of
histological subtype with tumor stage and grade
were also apparent in the subset of M0 cases. The
strongest associations of histological subtype with
progression to distant metastasis were noted in the
1,393 patients with early stage, low grade RCC
(clear cell vs papillary and chromophobe HR 2.76,
95% CI 1.59–4.80) and in the 599 with early stage,
high grade RCC (HR 6.15, 95% CI 3.34–11.35, each
p �0.001).

In contrast, histological subtype was not signifi-
cantly associated with progression to distant metas-
tasis in the 175 patients with late stage, low grade
RCC (HR 1.70, 95% CI 0.68–4.25, p � 0.253) or in
the 495 with late stage, high grade RCC (HR 1.45,
95% CI 0.91–2.31, p � 0.116). However, RCC was
late stage and low grade in only 16 papillary RCC
cases, of which 4 progressed, and in 7 of chromo-
phobe RCC, of which 1 progressed. Similarly RCC
was late stage and high grade in only 29 papillary
cases, of which 12 progressed, and in 14 of chromo-
phobe RCC, of which 7 progressed. This limited our
ability to detect statistically significant differences
in outcome among subtypes.

RCC histological subtype and survival. A, cancer specific survi
chromophobe RCC. B, distant metastasis-free survival in 2,088 p
RCC who underwent nephrectomy for clinical M0 disease.

Table 2. Cancer specific and distant metastasis-free survival

Survival 5 Yrs

Ca specific:
Clear cell 71 (69–73)/1,303
Papillary 91 (88–94)/291
Chromophobe 88 (83–94)/92

Distant metastasis-free:
Clear cell 76 (74–78)/1,155
Papillary 94 (91–96)/284

Chromophobe 92 (88–97)/92 88 (83–
DISCUSSION

Although pathological classification of RCC sub-
types based on morphological features is well ac-
cepted, controversy exists on the impact of histolog-
ical subtype on clinical outcome.15 We noted that the
clear cell subtype portends a worse prognosis than
papillary and chromophobe RCC after nephrectomy
when adjusting for accepted pathological prognostic
features, including TNM stage, grade and size.

In a prior report Cheville et al noted that histo-
logical subtype was significantly associated with
cancer specific survival on univariate analysis and
clear cell RCC was associated with decreased sur-
vival compared with papillary and chromophobe
RCC.9 Our series represents an extension of that
study with additional patients, extended followup
and multivariate analysis showing the independent
significance of histological subtype in regard to can-
cer specific and metastasis-free survival. We ex-
cluded 90 patients with cystic clear cell RCC from
analysis since we previously observed that the cystic
variant of clear cell RCC is indolent with 100% can-
cer specific survival after surgery for localized tu-

2,466 patients with clear cell, 438 with papillary and 158 with
s with clear cell, 423 with papillary and 151 with chromophobe

imated Survival (95% CI)/No. Still at Risk

Yrs 15 Yrs 20 Yrs

64)/700 56 (53–58)/346 52 (49–55)/152
89)/156 85 (81–89)/67 83 (78–88)/26
92)/52 84 (77–91)/32 81 (72–90)/14

71)/632 62 (59–65)/304 59 (56–63)/134
94)/154 90 (86–94)/65 90 (86–94)/26
val in
atient
% Est

10

62 (60–
86 (82–
86 (80–

69 (67–
91 (88–
95)/51 82 (73–91)/31 82 (73–91)/14
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mors.13 The strongest associations of histological
subtype with cancer specific outcomes were observed
in clinical M0 cases with TNM stage groups I and II,
encompassing 75% of cases of M0 disease. In the
remaining 25% of patients with late stage RCC his-
tological subtype was not significantly associated
with outcome. However, it is critical to note that
most patients with papillary and chromophobe RCC
present with TNM stage I and II disease.

Although our findings show that histological sub-
type is an independent predictor of outcome after
nephrectomy for RCC, other series examining the
association between histological subtype and out-
comes did not identify this relationship. Patard et al
reported a multicenter experience in 4,063 RCC
cases of the impact of histological subtype on surviv-
al.11 On univariate analysis papillary and chromo-
phobe tumors were significantly associated with im-
proved survival compared with clear cell RCC.
However, after adjusting for TNM stage, grade and
ECOG performance status histological subtype was no

Table 3. Univariate and multivariate associations of histologica

Feature

Univariate

HR (95% CI)

Age at surgery:
Less than 65 1.0 (referent)
65 or Greater 0.90 (0.79–1.02)

Gender:
F 1.0 (referent)
M 0.98 (0.85–1.12)

Symptoms at presentation:
Absent 1.0 (referent)
Present 2.43 (2.06–2.85)

2002 TNM stage group:
I 1.0 (referent)
II 4.05 (3.17–5.18)
III 8.77 (7.08–10.87)
IV 33.74 (27.28–41.73)

Primary tumor size (cm):
Less than 5 1.0 (referent)
5–Less than 7 3.53 (2.72–4.57)
7–Less than 10 6.27 (4.96–7.93)
10 or Greater 10.57 (8.42–13.28)

Nuclear grade:
1 � 2 1.0 (referent)
3 4.42 (3.79–5.16)
4 15.27 (12.55–18.58)

Coagulative tumor necrosis:
Absent 1.0 (referent)
Present 3.91 (3.44–4.44)

Sarcomatoid differentiation:
Absent 1.0 (referent)
Present 8.12 (6.67–9.86)

Multifocality:
Absent 1.0 (referent)
Present 0.61 (0.39–0.96)

RCC histological subtype:
Papillary � chromophobe 1.0 (referent)
Clear cell 3.29 (2.59–4.18)
longer significantly associated with survival. In an-
other multicenter study in 2,530 patients Karakiewicz
et al found no significant association of histological
subtype with outcome on multivariate analysis.16 In
those 2 studies data were derived from multiple
medical centers without central pathological re-
view.11,16 The distribution of RCC subtype in the
study by Patard et al differed among centers from
79.6% to 96.1% for clear cell RCC, 1.5% to 17% for
papillary RCC and 0.6% to 5.6% for chromophobe
RCC,11 indicating possible inconsistencies in the
histological subtyping of the tumors among the 8
participating centers. No subtype distribution by
center was provided by Karakiewicz et al.16

Recently Surveillance, Epidemiology and End Re-
sults data from 9 American RCC cancer registries
were studied to develop a prognostic model for RCC
and determine the significance of RCC histological
subtype in regard to cancer specific mortality.17 This
study identified that histological subtype is an inde-
pendent predictor of outcome but there was no im-
provement in outcome prediction by adding histolog-

pe with death from RCC in 3,062 patients with RCC

Multivariate

p Value HR (95% CI) p Value

0.11 1.0 (referent) 0.03
1.16 (1.02–1.33)

0.74 1.0 (referent) 0.10
0.89 (0.78–1.02)

�0.001 1.0 (referent) 0.002
1.30 (1.10–1.54)

�0.001 1.0 (referent) �0.001
2.25 (1.66–3.03)
3.76 (2.89–4.89)

13.69 (10.50–17.86)

�0.001 1.0 (referent) �0.001
1.88 (1.44–2.47)
1.67 (1.27–2.21)
2.02 (1.53–2.67)

�0.001 1.0 (referent) �0.001
1.63 (1.31–1.78)
2.23 (1.64–3.04)

�0.001 1.0 (referent) �0.001
1.52 (1.31–1.78)

�0.001 1.0 (referent) �0.001
1.78 (1.31–2.40)

0.03 1.0 (referent) 0.94
0.98 (0.62–1.56)

�0.001 1.0 (referent) �0.001
1.77 (1.38–2.26)
l subty
ical subtype when stage and grade were included in
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a prognostic model. The study consisted of 11,618
patients, excluding 18,432 due to insufficient patho-
logical data, without central pathological review.
The combined distribution of subtypes in the multiple
registries was clear cell RCC in 92% of cases, papillary
RCC in 6.2% and chromophobe RCC in 1.6%. This
subtype distribution is significantly different com-
pared to that in studies with central pathological re-
view. In the 5 largest RCC series with central patho-
logical review the subtype distribution was relatively
constant with clear cell RCC in 72%, 75%, 83%, 83%
and 83% of RCC cases, papillary RCC in 15%, 21%,
12%, 11% and 11%, and chromophobe RCC in 10%,
7%, 5%, 5% and 4%, respectively.8�10,18,19 Also, Fi-
carra et al reported the impact of central pathological
review on RCC histological subtyping and its associa-
tion with survival outcomes at a single institution.18

Importantly the impact of histological subtype on can-
cer specific survival was only noted after central

Table 4. Univariate and multivariate associations of histologica
M0 RCC

Feature

Univariate

HR (95% CI)

Age at surgery:
Less than 65 1.0 (referent)
65 or Greater 0.89 (0.76–1.04)

Gender:
F 1.0 (referent)
M 1.05 (0.89–1.24)

Symptoms at presentation:
Absent 1.0 (referent)
Present 2.69 (2.21–3.27)

2002 TNM stage group:
I 1.0 (referent)
II 4.31 (3.43–5.42)
III 9.31 (7.60–11.40)
IV 21.48 (14.74–31.31)

Primary tumor size (cm):
Less than 5 1.0 (referent)
5–Less than 7 3.41 (2.53–4.59)
7–Less than 10 6.77 (5.18–8.84)
10 or Greater 11.22 (8.63–14.59)

Nuclear grade:
1 � 2 1.0 (referent)
3 4.36 (3.66–5.19)
4 13.80 (10.75–17.71)

Coagulative tumor necrosis:
Absent 1.0 (referent)
Present 3.65 (3.13–4.25)

Sarcomatoid differentiation:
Absent 1.0 (referent)
Present 7.29 (5.49–9.68)

Multifocality:
Absent 1.0 (referent)
Present 0.51 (0.28–0.92)

RCC histological subtype:
Papillary � chromophobe 1.0 (referent)
Clear Cell 3.82 (2.86–5.11)
pathological review.
In addition to the lack of central pathological
review, the small size of patient cohorts and the
rarity of metastatic relapse or cancer specific death
in patients with papillary and chromophobe RCC in
studies with pathological review have potentially
limited the statistical power needed to identify dif-
ferences in outcome by subtype. For instance, Amin
et al reviewed 377 RCC cases and reported a 76%,
86% and 100% 5-year cancer specific survival rate
for clear cell, papillary and chromophobe RCC, re-
spectively.8 Tumor stage, grade and necrosis pre-
dicted outcome on multivariate analysis but histo-
logical subtype did not. However, only 73 patients
had papillary RCC, including 10 who died of the
disease, and only 24 with chromophobe RCC, includ-
ing 1 who died of the disease. This provided limited
statistical power to identify a significant association
between subtype and cancer specific survival. Even
larger studies may be limited by the number of

pe with distant Metastasis in 2,662 patients with clinical

Multivariate

p Value HR (95% CI) p Value

0.13 1.0 (referent) 0.15
0.89 (0.76–1.04)

0.54 1.0 (referent) 0.23
0.90 (0.76–1.07)

1.0 (referent) 0.29
�0.001 1.12 (0.91–1.38)

�0.001 1.0 (referent) �0.001
1.73 (1.26–2.39)
2.98 (2.25–3.95)
5.03 (3.23–7.83)

�0.001 1.0 (referent) �0.001
2.02 (1.48–2.76)
2.25 (1.59–3.18)
3.01 (2.11–4.30)

�0.001 1.0 (referent) �0.001
1.89 (1.54–2.32)
3.00 (2.06–4.38)

�0.001 1.0 (referent) �0.001
1.64 (1.37–1.96)

�0.001 1.0 (referent) 0.01
1.67 (1.11–2.52)

0.03 1.0 (referent) 0.99
1.00 (0.55–1.83)

�0.001 1.0 (referent) �0.001
2.76 (2.05–3.73)
l subty
patients with papillary and chromophobe RCC who
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experience an adverse event. In a study of 1,057
RCC patients by Beck et al 157 patients had papil-
lary RCC but only 9 had metastatic relapse and 106
had chromophobe RCC but only 6 had relapse.19 In
that series chromophobe but not papillary RCC had
a significantly better outcome than clear cell RCC on
multivariate analysis but the rate of metastatic re-
lapse in papillary and chromophobe RCC cases was
identical at 5.7% vs 11.9% in clear cell RCC cases. In
these 2 studies the small number of patients with
papillary and chromophobe RCC who experienced
an adverse outcome may not have provided suffi-
cient statistical power to identify differences in out-
come by histological subtype.

A potential limitation of our data set is that it
represents a retrospective review of experience at a
single institution. However, several strengths of the
registry used to generate these data warrant men-

tion. All cases were reviewed by a urological pathol-
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Histology as a prognostic marker in RCC cases has
been much debated in the literature. These authors
from Mayo Clinic weigh in with their single center
experience in 3,062 patients treated surgically for
unilateral, sporadic RCC. On multivariate analysis
clear vs nonclear cell histology was a predictor of
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cancer specific and metastasis-free survival even af-
ter controlling for stage, grade and other clinical
variables. These findings contradict those in several
similar or even larger patient cohorts. The authors
state that this reflects the importance of central
pathological review as the main reason to explain
the differences in conclusions among studies. In
published series of cases in which central review
was done but failed to identify the prognostic signif-
icance of histology the authors cite small sample size
as the culprit.

While the concept of central pathological review is
a laudable one for which the Mayo Clinic group is to
be congratulated, is that the only explanation for the
contradictory findings reported? Maybe and maybe
not. What is clear is that no study is perfect, includ-
ing this one. In this series ECOG performance sta-
tus, which in numerous studies has been an impor-
tant independent predictor of outcome, was not even
significant on univariate analysis and not reported
in more than 800 patients in this cohort.1,2 The
authors also excluded patients with cystic clear cell
RCC from analysis, which was probably included as
the clear cell subtype in other studies and may have
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prognostic nomogram and risk group stratification system. J Urol 2005; 174: 466.

REPLY BY AUTHORS

nificant association between histology and outcome.
included in the localized clear cell group, it may
have significantly improved the outlook in the clear
cell cohort. Finally, they report that the significance
of histology for predicting outcome was strongest for
localized disease but lost in patients with more ad-
vanced stage, higher grade disease. How can this be?
If there should be any strong correlation between
outcome and histology, it should be in cases of ad-
vanced disease. Several studies have demonstrated
the poor prognosis in advanced nonclear cell histol-
ogy cases, be it from an inherent difference in biol-
ogy or from the lack of effective systemic therapy
options (references 5 and 12 in article).

I think that we can all agree that differences in
histology probably reflect inherent differences in mo-
lecular biology at the cellular level. However, in my
opinion whether these differences in biology are more
predictive of outcome than traditional clinical param-
eters, such as stage, grade and performance status,
remains an open question.

Christopher G. Wood

Department of Urology
University of Texas M. D. Anderson Cancer Center
impacted the results. Had these 90 patients been Houston, Texas
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2. Lam JS, Shvarts O, Leppert JT et al: Postoperative surveillance protocol for patients with localized and locally advanced renal cell carcinoma based on a validated
The decision to exclude patients with cystic clear cell
RCC was based on our experience, which suggests
significant differences in cancer specific survival be-
tween cystic clear cell RCC and conventional clear
cell RCC (reference 13 in article). However, when
these 90 patients were included in analysis, the
significant impact of histological subtype (clear cell
vs papillary and chromophobe RCC) remained on
multivariate analysis for cancer specific death (HR
1.73, 95% CI 1.35–2.22, p �0.001) and distant me-
tastasis (HR 2.70, 95% CI 2.00–3.65, p �0.001).
Thus, exclusion of the cystic variant of clear cell
RCC had limited influence on our original results.

In regard to the impact of histological subtype on
patients with advanced disease, we agree that based
on the available literature one would expect a sig-
We believe that the lack of a significant association
in the current series is due to limited statistical
power since so few patients presented with ad-
vanced papillary or chromophobe RCC.

Regardless of how predictive histological subtype is
compared to traditional clinicopathological parameters,
it is a known predictor of response to systemic therapy
by patients with metastatic RCC and, based on our
data, it is a significant predictor of disease specific
outcomes of patients with localized disease. Taken to-
gether these findings may have implications beyond
prognosis alone, such as the need for and response to
adjuvant therapy after nephrectomy for pathologically
localized disease. Ongoing clinical trials evaluating
the efficacy of adjuvant therapy in this patient popu-
lation will hopefully provide new insight into the dis-

parate biology of RCC histological subtypes.
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