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Summary Histologic prognostic parameters in papillary renal cell carcinoma (PRCC) are unclear. The aims
were to review the clinicopathological features of PRCC, including Fuhrman grade and International Society
of Urological Pathology (ISUP) nucleolar grade, and to identify parameters that may be independent
prognostic indicators. PRCCs in patients treated by nephrectomy were retrieved from the pathology files
from 1984 to 2010. Parameters studied included tumor multifocality, size, PRCC type (1 or 2), Fuhrman
grade, ISUP nucleolar grade, presence of necrosis, lymphovascular invasion, and stage at presentation.
Cancer-specific survival (CSS) and overall survival (OS) were used as prognostic measures. Of 154 PRCCs,
112 (73%) were type 1, and 42 (27%), type 2. A total of 125 patients were male, and 29, female, with ages
from 26 to 86 (mean, 62.7) years. Fuhrman grade was 1 in 8 (5%), 2 in 95 (62%), 3 in 49 (32%), and 4 in
2 (1%) tumors, respectively. ISUP nucleolar grade was 1 in 47 (31%), 2 in 56 (36%), 3 in 49 (32%), and 4 in
2 (1%) tumors, respectively. Mean follow-up interval was 73.9 months (0.13-222 months). ISUP nucleolar
grade was a significant predictor of both CSS and OS in univariate (CSS, P = .001; OS, P = .004) and
multivariate (CSS, P = .04; OS, P = .008) analyses, whereas Fuhrman grade was only predictive of CSS in
univariate (P = .001) and multivariate (P = .04) analyses. Only ISUP nucleolar grade and lymphovascular
invasion were independently prognostic for CSS and OS in univariate and multivariate analyses. Therefore,
the ISUP nucleolar grade appears to be superior in predicting survival in patients with PRCC.
© 2015 Elsevier Inc. All rights reserved.

1. Introduction

Many prognostic factors have been identified for renal cell
carcinoma (RCC), but few histologic features have consis-
tently shown a significant association with outcome. In 1997,
the Rochester Renal Cell Carcinoma Consensus Conference
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evaluated a wide variety of parameters and found histologic
grade, along with histologic type, sarcomatoid differentiation,
TNMclassification, grossmargin involvement, andmetastases
to have prognostic significance [1-3]. Among various
proposed grading systems for RCC, nuclear grading schemes
appear to be better prognostic indicators than other grading
systems that lack nuclear information [4]. In the United States,
the Fuhrman system is the most widely used and accepted
nuclear grading system [4,5]. It has been shown to correlate
with outcome in clear cell RCC [6-8]. However, the data is
limited regarding the prognostic significance of Fuhrman
grading in papillary RCC (PRCC) [6,9,10]. Recently, the 3
components of the Fuhrman system were assessed indepen-
dently for prognostic significance, and only nucleolar
prominence was retained on multivariate analysis in PRCCs,
proposing the use of nucleolar grading instead of Fuhrman
grading for PRCC [11]. However, an additional study revealed
the Fuhrman grade to be statistically superior to nucleolar
grade [12].

Because the validity of both Fuhrman and nucleolar
grading systems in PRCC has been questioned, the aim of
our study was to review the clinicopathological features of
PRCC, including Fuhrman and the International Society of
Urological Pathology (ISUP) nucleolar grades, to determine
which parameters are independent prognostic indicators in
this subgroup of renal tumors.

2. Materials and methods

PRCCs from patients treated by radical or partial
nephrectomy were retrieved from the surgical pathology files
of the Massachusetts General Hospital from 1984 to 2010.
Only tumors for which hematoxylin and eosin–stained slides
were available for review were included. If concurrent types
of RCC such as clear cell or chromophobe carcinoma,
sarcomatoid, or rhabdoid differentiation were found, the case
was excluded from the study. In addition, other types of RCC
with papillary morphology such as clear cell papillary and
Transcription Factor E (TFE)-relatedRCCwere also excluded.
The medical records were reviewed if available, with the
approval of the institutional review board.

Pathologic parameters studied included tumor multi-
focality, size, PRCC type (1 or 2), Fuhrman grade, ISUP
nucleolar grade, presence of necrosis, lymphovascular
invasion (LVI), and pTNM stage at presentation. Cancer-
specific survival (CSS) and overall survival (OS) were used
to measure prognosis.

2.1. Grading methods

The Fuhrman and ISUP nucleolar grades were evaluated in
the area containing the greatest degree of cytological atypia.
Fuhrman grade was determined by nuclear size and shape and
nucleolar prominence [5]. Grade 1 tumors had round and small

nuclei (b10 μm), with smooth nuclear contours and absent or
inconspicuous nucleoli. Grade 2 tumors had slightly enlarged
and irregular nuclei (15 μm), with small nucleoli not easily
visible at original magnification ×100, but at ×400. Grade 3
tumors showed large irregular nuclei (20 μm), with prominent
nucleoli easily seen at ×100. Grade 4 tumors contained even
larger nuclei (N20 μm), displaying pleomorphism, multi-
lobation, and macronucleoli.

ISUP nucleolar grade was determined based on nucleolar
prominence [10,13]. Grade 1 tumors contained absent or
inconspicuous nucleoli at ×400. Grade 2 tumors displayed
nucleoli easily visible at ×400. Grade 3 tumors showed
nucleoli easily visible at ×100, and grade 4 tumors contained
giant tumor cells with nuclear pleomorphism.

Table 1 Patient demographics and tumor characteristics

Characteristic Cases

Patients (n) 154
Mean age (y) 62.7
Male (%) 125 (81%)
Female (%) 29 (19%)

Treatment (%)
Radical nephrectomy 86 (56%)
Partial nephrectomy 68 (44%)

Tumor size (cm)
Mean 5.1
Range 0.4-17.0

Fuhrman grade (%)
Grade 1 8 (5%)
Grade 2 95 (62%)
Grade 3 49 (32%)
Grade 4 2 (1%)

ISUP nucleolar grade (%)
Grade 1 47 (31%)
Grade 2 56 (36%)
Grade 3 49 (32%)
Grade 4 2 (1%)

pTNM classification (%)
T1 107 (70%)
T2 14 (9%)
T3 33 (21%)
T4 0 (0%)
Nx/N0 149 (97%)
N1 5 (3%)
Mx/M0 153 (99%)
M1 1 (1%)

TNM stage (%)
Stage I 107 (69%)
Stage II 14 (9%)
Stage III 32 (21%)
Stage IV 1 (1%)

Histologic features (%)
Multifocality 12 (8%)
Necrosis 40 (26%)
LVI 4 (3%)

Abbreviation: LVI, lymphovascular invasion.
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