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Abstract A series of 43 papillary renal cell carcinomas
(PRCCs) were analyzed to investigate the prognostic
value of the morphological subtyping (type 1/type 2)
proposed by Delahunt and Eble [6]. Twenty-six cases
were type 1 (small cuboid cells arranged in single or
double layers), 13 cases were type 2 (voluminous
eosinophilic cells with irregular pseudostratification pat-
tern), and four cases with oncocytic cells (large eosino-
philic cells with round regular nuclei) were distinct from
type 2 and grouped apart. All type-1 and oncocytoid-type
PRCCs were staged pT1 or pT2, whereas 8/13 type-2
PRCCs were staged pT3 or pT4. Follow-up information
(range, 3–113 months; median, 43 months) showed 12
deaths from disease: 2 in the type-1 group,10 in the type-2
group, 0 in the oncocytoid-type group. The Kaplan-Meier
analysis showed that pejorative outcome was associated
(P<0.001) with high stage (pT3/pT4), high nuclear grade
(3/4), morphological type 2, absence of foam cells, and
abundant fibrous stroma. The multivariate analysis
showed that stage and morphological type were indepen-
dently associated with survival (P<0.05). These results
support the clinical interest of morphological subtyping of
PRCCs in the prognosis evaluation of the patients. The
four oncocytoid-type PRCCs had a favorable outcome,
but additional data are required to evaluate this type of
neoplasm.
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Introduction

In the revised classification of renal cell neoplasia [15,
30], papillary renal cell carcinoma (PRCC) is recognized
as a distinct tumor type, supported by multiple morpho-
logical [1, 4, 8, 18, 20, 22, 24], immunohistochemical [10,
24], and genetic [5, 12, 13, 14, 16] studies. PRCCs
represent approximately 15–20% of renal epithelial
tumors [3, 18, 20] and are typically characterized by a
predominant papillary pattern (more than 50% at least of
the tumor) [1, 18, 24], a cytokeratin 7-positive im-
munophenotype [10], and recurrent cytogenetic alter-
ations consistently showing trisomy or tetrasomy of
chromosomes 7 and 17, and with a high-frequency loss
of chromosome Y, trisomies 12, 16, and 20 [5, 12, 13, 14,
16]. Most studies suggested that PRCC had a more
favorable prognosis than conventional (clear cell) renal
cell carcinomas (CRCC) [3, 18, 20, 22]. However, large
and recent studies, taking into account the stage and the
nuclear grade, have revealed a similar prognosis for
PRCC in comparison with CRCC [19, 21]. These
discrepancies might be related to the broad range of
morphological and cytogenetic variants described in
PRCC. Indeed, various architectural variants—including
trabecular, tubular, solid, and collecting duct-like pat-
terns—and cytological subtypes—basophilic, eosinophil-
ic, or clear cell—have been described [1, 8, 18, 22, 23, 24,
25, 26, 27, 31], and 20% of PRCCs at least have been
reported lacking the typical trisomy 17 [5, 11, 13, 14].
Recently, Delahunt and Eble [6] have proposed the
existence of two PRCC subtypes, type 1 with papillae
covered by a single or double layer of small cells with
scanty cytoplasm, and type 2 with papillae covered by
cells with abundant eosinophilic cytoplasm, arranged in a
pseudostratified or irregularly stratified manner [6].
Interestingly, the tumor stage at diagnosis was signifi-
cantly higher in type-2 than in type-1 PRCCs, suggesting
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these subtypes could be clinicopathologic entities with a
different prognosis [6].

In this study, we report a series of 43 consecutively
diagnosed cases of PRCC, aiming to: (1) investigate the
possibility to classify all the PRCC cases as type 1 or 2,
(2) confirm the clinicopathologic features of types 1 and
2, and (3) evaluate the prognostic impact of these
morphological subtypes in patients’ survival.

Material and methods

Case selection

Cases of PRCC diagnosed between January 1992 and July 1998
were retrieved from the files of the Department of Pathology,
Cochin Hospital, Paris, France. We included 43 cases according to
the following criteria: (1) the carcinoma had a main diameter of
more than 1 cm and showed papillary architecture in at least 50% of
the tumor (solid variant with packed papillae were included [25])
according to the revised classification of renal tumor [15, 30]; (2)
the differential diagnosis (i.e., metanephric adenoma, oncocytoma,
CRCC with papillary pattern, eosinophilic chromophobe cell
carcinoma, and collecting duct carcinoma) were excluded; (3) the
PRCC was not associated with another renal malignant tumor; (4)
the demographic data (age, sex) and follow-up information
(disease-free and overall survival) obtained from clinical charts
were available. Forty cases were treated by radical nephrectomy;

three cases were treated by partial nephrectomy with safe margins
(one patient with a 2-cm-diameter tumor, two patients with a
congenital single kidney).

Morphological study

Gross examination data (tumor size, extent) were obtained from
pathology reports. Hematoxylin–eosin–saffron-stained sections
from all cases were reviewed concomitantly by two pathologists
(E.B., A.V.), and the following features were evaluated:

1. Type of architecture, classified as papillary, solid-variant, or
mixed

2. Cytoplasm characteristics, including size (small or tall) and
staining (basophilic or eosinophilic, respectively, if the tumor
was predominantly of one cell type, or mixed if both
components were conspicuous within the tumor

3. Nuclear size and pleomorphism
4. Tumor necrosis
5. Psammoma bodies
6. Macrophages appearing as foam cells within fibrovascular cores

and/or within necrotic area
7. Stroma, described as “scanty” or “abundant and fibrous”
8. Tumor extension through the capsule and/or within (small and

large) vessels

The tumors were classified as type-1 PRCC (papillae covered
with a single or double layer of small cuboid cells with scanty
cytoplasm) or type-2 PRCC (papillae covered by large eosinophilic

Table 1 Main clinicopatholog-
ic features of papillary renal cell
carcinoma (SD standard devia-
tion, DOD dead of disease)

Type 1 (n=26) Type 2 (n=13) Oncocytoid type
(n=4)

Age of patient (years) Mean € SD 61€15 59€18 56€20
Range 29–84 18–78 38–76

Sex of patient Male 24 12 4
Female 2 1 0

Follow-up (months) Median € SD 47€24 22€29 44€7
Range 9–113 3–108 41–57

DODd (n) 2 10 0

Tumor size (cm) Mean € SD 5.5€3.9 6.7€4.4 4.5€1.7
Range 2–20 2.5–15 2–6

Stagea,c pT1 20 4 4
pT2 6 0 0
pT3 0 8 0
pT4 0 1 0

Architecture Tubulopapillary 22 11 2
Solid variant 0 1 0
Mixed 4 1 2

Gradeb,c 1 0 0 0
2 26 1 3
3 0 10 1
4 0 2 0

Cytoplasmc Basophilicc 4 0 0
Eosinophilicc 0 9 4
Mixedc 22 4 0

Necrosis 22 11 4

Psammoma bodies 9 3 1

Foam cellsc 17 3 3

Conspicuous stromad 3 10 1

a Sobin et al. [30]
b Fuhrman et al. [9]
c Statistically different between type 1 and type 2, using Kruskal-Wallis test (P<0.01)
d Statistically different between type 1 and type 2, using Fisher’s exact test (P<0.01). Other features are
not significantly different between type 1 and 2
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cells arranged in a pseudostratified or irregularly stratified manner),
defined by Delahunt and Eble [6]. Tumor stage was assigned
according to the TNM staging system of the International Union
Against Cancer (UICC) [29, 30]. Tumor grade was evaluated on the
basis of nuclear size and pleomorphism as described by Fuhrman et
al. [9].

Statistical analysis

The clinicopathologic features of papillary renal cell carcinoma
were tested for their association with the histological types 1 and 2,
using for continuous variables the student t-test (age, tumor size,
follow-up time), and for qualitative variables Fisher’s exact test
(ratio of male to female, necrosis, psammoma bodies, foam cells,
stroma, deaths), or the Kruskal-Wallis test (stage, grade, cyto-
plasm). Survival was defined as the time between surgery and
patient death. For the analysis, only deaths with PRCC listed as the
underlying cause were considered as events. The Kaplan-Meier
method was used to analyze the cumulative survival of patients and
the effect of the following parameters on survival: age, tumor size,
stage, grade, type 1 or type 2, cytoplasm staining, psammoma
bodies, foam cells, stroma, and necrosis. Statistical differences
between the groups were determined with the log rank test. A
multivariate analysis using the Cox proportional hazards regression
model was used to test for independent prognostic value. The
statistical analysis was performed with Statistica software (version
5.1; Statsoft France, Paris, France).

Results

The results are summarized in Table 1. There were 40
men and 3 women in the series, and the mean age at
surgery was 60 years.

Type-1 and type-2 classification

According to the criteria defined by Eble and Delahunt,
28 cases were easily classified as type-1 or -2 PRCCs, but
histological subtyping was problematic in 15 cases. Seven
of fifteen cases were made of medium-sized cells; we
agreed to classify them on the basis of pseudostratifica-
tion only. Four of fifteen cases displayed significant foci
of overlapping features, with papillae covered by small
cuboidal cells in the vicinity of large eosinophilic cells;
we decided arbitrarily to class them as type-2 PRCCs.
Four of fifteen other cases were made of large cells with a
striking oncocytic appearance; because of this distinct
feature, we decided to consider them separately from the
type-2 PRCCs. Eventually, 26 cases were classified as
type-1 PRCCs, 13 cases were classified as type-2 PRCCs,
and four cases with an oncocytoid pattern were grouped
apart.

Comparisons between type-1 and type-2 PRCCs

The mean age of the patients and the male to female ratio
was not significantly different between the two groups.
The main tumor was associated with distant papillary
adenomas (size less than 0.5 cm) in 6 of 26 cases in type-1
PRCCs, and 1 of 13 cases in type-2 PRCCs. The mean

size of the main tumor was 5.5 cm in type-1 and 6.7 cm in
type-2 PRCCs, without statistical difference. The archi-
tecture was predominantly papillary, without difference
between the two groups. In type-1 PRCCs, the stalk of
papillae was covered by small and cuboid cells with small
ovoid nuclei, arranged in a regular and monostratified
pattern (Fig. 1). In type-2 PRCCs, the cells lining papillae
were large and columnar, predominantly eosinophilic,

Fig 1A–C Type-1 papillary renal cell carcinoma with: (A) foam
cells within the papillae (asterisk); (B) small, cuboid monostratified
cells (arrow); and (C) small, regular nuclei

338



with large irregular nuclei and an irregular pseudo- or
multistratification pattern (Fig. 2). The nuclear grade was
significantly higher in type-2 than in type-1 PRCCs
(P<0.01). Four type-2 cases had areas with collecting
duct-like pattern, with distorted tubules in a desmoplastic
stroma. Sarcomatoid cells were noted within two of these
latter cases. The diagnosis of collecting-duct carcinoma

was excluded by Ulex europaeus lectin negative staining.
Foci of necrosis with cholesterol clefts were frequently
observed in both type-1 and type-2 PRCCs, without
statistical difference. A significant fibrovascular stroma,
enlarging papillae or surrounding tumoral tubules, was
more often noticed in type-2 (10/13) than in type-1

Fig. 2A–C Type-2 papillary renal cell carcinoma with: (A) abun-
dant fibrous stroma (asterisk); (B) broad pseudostratified papillae;
and (C) large and irregular nuclei

Fig. 3A–C Oncocytoid-type papillary renal cell carcinoma with:
(A) predominant papillary architecture and foam cells within the
stalks (arrow); (B) mono- or pseudostratified pattern; and (C)
oncocytic feature due to voluminous eosinophilic cytoplasms,
regular nuclei, and low nucleus to cytoplasm ratio
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PRCCs (3/26; P<0.01). Carcinomatous islets filling the
lumen of small blood and/or lymphatic vessels surround-
ing the tumor were frequently noticed in type-2 (8/13),
but never in type-1 PRCCs (0/26). The stage was
significantly higher in type-2 than in type-1 PRCCs. No
type-1 case extended through the renal capsule or into the
renal vein. All type-1 cases were staged pT1 or pT2,
whereas eight type-2 cases were staged pT3 or pT4 (two
cases with extension into the renal vein, and eight cases
with extension in the perirenal adipose tissue). Lymph
node metastases were noticed at initial surgery in seven
cases of type-2, but in none of type-1 PRCCs.

Characteristics of oncocytoid-type PRCCs

The mean age and sex ratio of the oncocytoid-type PRCC
patients were not significantly different from the patients
of type-1 and -2 PRCCs. There was no multifocality, and
the mean tumor size was 4.5 cm. Tumoral cells were
medium- to large-sized and eosinophilic, with a round
regular nucleus, and a low nucleus to cytoplasm ratio.
Nuclei had often a conspicuous nucleolus. The nuclear
grade was 2 in three cases and 3 in one case. These

cytological features gave the cells a distinct oncocytic
pattern (Fig. 3), which was lacking in the type-2 PRCCs
that were characterized by large, irregular nuclei and
abundant eosinophilic cytoplasm. The tumors were made
of papillary structures with mono- or pseudostratified
pattern. In two of four cases, solid areas were present with
packed papillae. Foam cells were focally noticed within
the stalks of papillae. The stroma was inconspicuous. All
four cases showed extensive necrosis as observed in type-
1 and -2 PRCCs. These four cases were staged pT1. We
propose to designate them as oncocytoid-type PRCCs.

Prognosis analysis

The median follow-up time was 43 months (range 3–113
months). Two of twenty-six patients with type-1 PRCC,
and 10 of 13 patients with type-2 PRCC died of disease.
No deaths occurred in patients with oncocytoid-type
PRCC. The Kaplan-Meier analysis (Fig. 4) showed a
worse prognosis for patients with: (1) high stage (pT3 or
pT4), (2) tumor size �7 cm, (3) high grade (grade 3 or 4),
(4) type-2 PRCC, (5) absent or rare foam cells, and (6)
abundant fibrous stroma. The prognosis was not related

Fig. 4A–D Cumulative survival of patients, stratified by: (A) the nuclear grade; (B) the tumor stage; (C) the morphological type 1 or 2;
and (D) the fibrous stroma
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to: (1) age (using median age as cut-off value), (2)
psammoma bodies, or (3) necrosis. A multivariate
survival analysis using the Cox proportional hazards
model showed that only stage and histological type (1 or
2) were independently associated with survival (P<0.05;
Table 2).

Discussion

Papillary renal cell carcinoma is a well-recognized
distinct tumor type among renal tumors, even though this
group exhibits a large range of morphological variants [1,
4, 6, 8, 18, 20, 22, 24, 25, 26, 27]. Delahunt and Eble [6]
have recently proposed a subtyping of PRCC into two
morphological subtypes: type 1 (small cells with scanty
cytoplasm arranged in a single or double layer), and type
2 (cells with voluminous and usually eosinophilic cyto-
plasm, arranged in a pseudo- or irregularly stratified
manner), which could be associated with a favorable or a
pejorative prognosis, respectively [6]. In the present
series, 65% of the cases were easily classified as type 1 or
type 2. The other cases were somehow equivocal because
of overlapping features, but we proposed to classify them
using the following additional criteria: (1) cases with
medium-sized cells were classified on the basis of
pseudostratification only, (2) cases with papillae covered
both by small basophilic cells and large eosinophilic cells
were classified as type 2. Despite these difficulties, 39 of
43 cases could be grouped in type 1 or 2, with
morphological features mostly similar to those initially
described by Delahunt and Eble [6].

In our series, four cases were classified as a distinct
group with a oncocytoid pattern due to large eosinophilic
cells with round regular nuclei. These tumors were made
of a mixture of solid areas with tightly packed papillae
and true papillary structures, with scattered foci of foam
cells, and cytokeratin 7-positive tumoral cells. Regarding
to the oncocytoma’s features reviewed by Amin [2], the
papillary architecture (either typical or solid variant) and
necrosis seemed too extensive to be compatible with the
diagnosis of oncocytoma. Such oncocytoid PRCCs have
already been reported in adults [22, 31]. Unfortunately,
cytogenetic data were lacking, as in the present series, so
we cannot demonstrate further whether theses cases
belong to the PRCC group. The four patients with
oncocytoid PRCC remained free of disease after radical
nephrectomy, suggesting a favorable outcome. However,
a larger series of similar cases will be necessary to

evaluate reliably the prognosis of the oncocytoid PRCC
phenotype.

Previous studies on prognosis factors in PRCC have
demonstrated that stage, nuclear grade, and DNA aneu-
ploidy are correlated with a poor outcome [1, 3, 8, 19, 21,
22]. The impact of morphological features of PRCC in
patients’ survival remains controversial [1, 22]. The
morphological subtyping proposed by Delahunt and Eble
includes cell volume and pseudostratification [6]. Both
these authors and Jiang et al. have observed that tumor
size and stage are significantly higher in type-2 than in
type-1 PRCCs [6, 11]. In our series, eight type-2 cases
showed extrarenal extension (seven of which with lymph
node metastasis), whereas all type-1 cases were confined
to the kidney, confirming that type-1 and type-2 PRCCs
might be related to different clinical behavior. Moch et
al., reporting a series of 588 renal tumors, including 64
PRCC, found that type 1 behaved less aggressively than
type 2 [19]. Recently, Delahunt et al. have studied a series
of 66 PRCCs for which morphological type 1 and 2,
AgNOR score, and Ki-67 index were independently
associated with survival, providing evidence of the
clinical relevance of the type-1 and -2 classification [7].
In this study, the univariate analysis showed that stage,
tumor size, nuclear grade, morphological subtyping, and
fibrous stroma were associated with survival. Further-
more, stage and morphological subtyping were found in
multivariate analysis to be independent predicting factors
of survival, whereas nuclear grade was not significantly
associated with survival. Even though the tumor stage at
diagnosis remains the main prognostic factor, our results
confirm the prognosis impact of the classification
proposed by Delahunt and Eble. Of note, when we
compared outcome between type-1 and type-2 PRCCs
grouped together with oncocytoid type, the difference was
less marked (due to the favorable outcome of the four
oncocytoid cases) but remained significant (due to the
very poor outcome of the 13 type-2 cases; data not
shown).

Given the distinct outcome related to types 1 and 2,
future studies will aim to find out the molecular basis.
Delahunt et al. have demonstrated that tumor growth
kinetics is significantly lower in type-1 than in type-2
PRCCs [7]. The genetic alterations in type-1 and -2
PRCCs were reported to be different, with more frequent
chromosome gains of 7p and 17p and allelic imbalance in
type 1 than in type 2, and a sporadic c-met mutation
restricted to type-1 PRCCs [11, 17, 28]. Delahunt et al.
have suggested that these results supported the hypothesis
of two different entities, and in particular that type-2 do
not evolve from type-1 PRCCs [7]. On the contrary, in our
series we observed some cases with mixed features of
type 1 and type 2, rather suggestive, at least for these
cases, of a type-1 to type-2 tumoral progression. We
propose that type 2 might be a heterogeneous group
including both cases arising from type 1 and cases arising
de novo. Further molecular studies will test this hypoth-
esis.

Table 2 Multivariate analysis of prognostic parameters survival

Estimate SD P

Stage 4.75 0.63 0.029
Grade 1.59 0.95 0.207
Type I or 2 4.31 0.65 0.038
Stroma 0.05 1.07 0.818
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