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Comparison of Prognosis in Types 1 and 2
Papillary Renal Cell Carcinoma and Clear Cell
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Jaehoon Lee, Han Kyu Chae, Wonchul Lee, Wook Nam, Bumjin Lim,
Se Young Choi, Yoon Soo Kyung, Dalsan You, In Gab Jeong, Cheryn Song,
Bumsik Hong, Jun Hyuk Hong, Hanjong Ahn, Choung-Soo Kim
Department of Urology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Purpose: We compared subtypes of papillary renal cell carcinoma (pRCC; types 1 and 2) and clear cell renal
cell carcinoma (ccRCC) in patients with T1-stage RCC to analyze the impact of the subtype on oncological
outcomes.
Materials and Methods: This paper reviewed 75 patients with pRCC and 252 patients with ccRCC at T1-stage
from 1998–2012. Thus, we assessed the impact of subtype on oncologic outcomes among patients with T1-stage
RCC. We used Kaplan-Meier analysis to estimate the overall survival and recurrence-free survival The median
follow-up duration was 95 months (interquartile range, 75.4–119.3 months).
Results: The 5-year recurrence-free survivals of pRCC and ccRCC were 95.4% and 97.6%, respectively. pRCC
is worse than ccRCC in terms of recurrence-free survival (p=0.008) and there was no significant difference in
the overall survival between pRCC and ccRCC (p=0.32). In addition, there was no significant statistical difference
between type 1 pRCC and type 2 pRCC in terms of either recurrence-free survival (p=0.526) or overall survival
(p=0.701). Age (hazard ratio [HR], 1.069; p＜0.001) and recurrence (HR, 4.93; p＜0.001) were predictors of overall
survival. Only tumor size (HR, 1.071; p=0.004) was predictors in the case of cancer specific survival in the
multivariate analysis.
Conclusions: Among patients with T1-stage RCC, recurrence after surgery was more common in pRCC than
ccRCC. The subtype of pRCC (types 1 and 2) had no impact on the recurrence-free survival or overall survival.
(Korean J Urol Oncol 2018;16:119-125)
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3% of all cancers, and its highest occurrence rate is in western
countries.1 The current understanding of the pathogenesis of re-

INTRODUCTION

nal neoplasm has been established by World Health Organization classification2 and Mainz3 and Heidelberg classifications.4

Renal cell carcinoma (RCC) constitutes approximately 2%–

RCC is classified as several subtypes according to different histological and genetic characteristics, and each subtype has dif-
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ferent prognostic implications. RCC subtypes are classified as
clear cell (ccRCC), papillary (pRCC), chromophobe, collecting
duct, or as unclassified RCC according to Heidelberg classification. Papillary RCC accounts for 20% of all RCC cases; it
is a heterogeneous disease with different histologic features and
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displays variations in terms of disease progression and onco-

of Asan Medical Center, and received an excemption from IRB

logic outcomes. The trisomy of chromosomes 3q, 7, 8, 12, 16,

for reasons of retrospective medical record research. The Asan

17, and 20 and the loss of the Y chromosome are the most

Medical Center’s medical records were screened for patients

consistent genetic alterations.5 Traditionally, pRCC is further

who underwent an operation for RCC in January 1998–

sub-classified as basophilic type 1 (small cell) and eosinophilic

December 2012. In total, 327 patients with pRCC types 1 and

type 2 (large cell). Type 1 pRCCs have papillary structures that

2 or ccRCC at T1-stage who underwent a radical nephrectomy

are lined by a simple cuboidal epithelium and foamy macro-

or nephron-sparing surgery at Asan Medical Center were

phages within papillary cores, and these have low-grade nuclei.

reviewed.

Meanwhile, type 2 pRCCs have papillary structures lined by

All patients were evaluated at the time of their diagnosis, in-

a pseudostratified epithelium with an abundant eosinophilic cy-

cluding physical examination, blood sampling, chest X-rays, ab-

toplasm and show large high-grade nuclei. Although the prog-

dominal and pelvic computed tomography (CT) or magnetic

nostic significance of subtypes has been reviewed in several

resonance imaging (MRI), and bone scans. Among these pa-

comparative studies, the results are currently inconsistent.

tients, 75 patients with pRCC and 252 patients with ccRCC at

Several studies have shown that type 2 pRCCs metastasize and

T1-stage were selected; of these pRCC patients, 37 were type

frequently lead to patient death, so some authors have identified

1 pRCC and 38 were type 2 pRCC. Most of the patients under-

histologic subtypes as a prognostic factor; however, some oth-

went nephron-sparing surgery. Only 2 patients of the 75 pRCC

ers have not.

6-10

11

Linehan et al.

took a comprehensive ge-

nomics approach to characterizing the biologic components of
papillary RCC. The CpG island methylator phenotype was observed in a distinct subgroup of type 2 pRCCs; this group of
type 2 pRCCs has a mutation of the gene that encodes fumarate
12

patients and one patient of the 252 ccRCC patients underwent
a radical nephrectomy.
2. Pathological evaluation

The pathological stage was determined according to the 2002

hydratase and poor survival. Yamanaka et al. compared 35 pa-

Union Internationale Contre le Cancer TNM classification, and

tients who were treated with radical surgery and who had been

the pathological grade was determined according to Fuhrman

pathologically diagnosed as pRCC in April 1994–June 2004.

classification (G1–G4). Tumor sizes were calculated by measur-

Although previous studies reported favorable survival among

ing the largest diameter of the surgically removed mass and his-

patients with type 1 pRCC compared to type 2 pRCC, this

tological subtypes were classified according to the Heidelberg

study indicates almost similar clinicopathological features in-

classification. Papillary RCCs were further classified by an ex-

cluding prognosis between the two groups of pRCC (types 1

perienced pathologist as type 1 or type 2 and the RCCs were

and 2). Previous multivariate analysis with pRCCs failed to re-

classified as type 1 if the cell contained papillae covered by

9,10,13-15

veal any prognostic differences between histological subtypes.

a layer of small cuboidal cells with scanty cytoplasm. Type 2

Still, it remains uncertain whether the histological subtype of

pRCC was classified as such if it consisted of papillae covered

RCC is an independent prognostic factor. Further, almost all

by large eosinophilic cells arranged in a pseudostratified man-

studies have been conducted in western countries. Thus far, no

ner. Surgical methods (partial or radical nephrectomy) were de-

study has compared the impact of the histological subtype of

termined by the surgeon after sufficient consideration regarding

pRCC on oncologic outcomes limited to the T1-stage popula-

tumor characteristics, patient characteristics, and the surgeon’s

tion. This single-center study’s objective was to compare onco-

preferences.

logic outcomes (recurrence-free survival and overall survival)
between pRCC subtypes (types 1 and 2) and ccRCC in the T1stage.

3. Follow-up strategy

Abdominal and pelvic CT or MRI was performed at least
every 6 months during the first year. Annual follow-up was

MATERIALS AND METHODS
1. Patient population

This study was approved by the Institutional Review Board

done to trace the presence of local recurrence and distant
metastasis. Blood sampling and chest X-rays were conducted
during the follow-up periods. Chest CT and bone scans were
also done if the surgeon deemed them necessary; the median
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follow-up duration was 95 months (interquartile range, 75.4–

than the type 1 pRCC group (13.2% vs. 8.1%) but this differ-

119.3 months).

ence was not statistically significant (p=0.743 in hypertension

4. Statistical analysis

The tumor characteristics were compared using Pearson

group and p=0.738 in the diabetes mellitus group). The tumor
size (mm) was 22.4±9.4 for type 1 pRCCs and 25.0±12.2 for
type 2 pRCCs (p=0.425) (Table 2).

chi-square test (for categorical variables) and Student t-test (for

The 5-year recurrence-free survival rates of pRCC and

continuous variables). Recurrence-free survival was evaluated

ccRCC were 95.4% and 97.6%, respectively. pRCC was worse

using Kaplan-Meier analysis and the impact of pRCC subtype

than ccRCC for recurrence-free survival (p=0.008), the 5-year

(types 1 and 2) on recurrence-free survival was also evaluated

overall survival rates of pRCC and ccRCC were 88.5% and

using Kaplan-Meier analysis. The impact of histological sub-

95.2%, respectively (p=0.32). There was no significant stat-

types on overall survival was assessed using univariate and

istical difference in the overall survival rate between pRCC and

multivariate Cox analysis and all statistical analysis was per-

ccRCC (Fig. 1). The 6-year recurrence-free survival rates of

formed using IBM SPSS Statistics ver. 21 (IBM SPSS,

type 1 pRCC and type 2 pRCC were 95.3% and 93.5%, re-

Armonk, NY, USA).

spectively (p=0.526). The 5-year overall survival rates of type
1 pRCC and type 2 pRCC were 81.5% and 88.9%, respectively

RESULTS

(p=0.701). There was no significant statistical difference between type 1 pRCC and type 2 pRCC for either recurrence-free

Among selected patients, 252 patients had ccRCC and 75 patients had pRCC. Among the pRCC patients, 37 had type 1

survival or overall survival (Fig. 2).
Univariate and multivariate Cox proportional hazard models

pRCC and 38 had type 2 pRCC. No difference was found for
patients or tumor characteristics between pRCC and ccRCC except for age and Fuhrman grade. The mean patient ages were
51.2±12.2 years in the ccRCC group and 56.2±12.7 in the

Table 1. Comparison of characteristics between ccRCC and pRCC
Characteristic

pRCC group. The pRCC group was older than the ccRCC
group (56.2 years vs. 51.2 years, p=0.003). The ratio of male
to female patients was similar between the ccRCC and pRCC
groups, and the hypertension and diabetes mellitus patient ratios
were high in the pRCC group, but there was no significant statistical difference (p=0.133 for hypertension and p=0.455 for
diabetes mellitus). The tumor size (mm) was 24.4±12.6 in
ccRCCs and 23.7±10.9 in pRCCs (p=0.885) and the Fuhrman
grade was higher in pRCC (p＜0.001) (Table 1).
There was no difference for patient and tumor characteristics
between type 1 pRCC and type 2 pRCC, but the Fuhrman grade
was higher in type 2 pRCC (p=0.001). The mean patient age
was 53.6±12.7 years in the type 1 group and 58.9±10.8 in the
type 2 group. Patients with type 2 pRCC were older than those
with type 1 pRCC but there was no significant statistical difference between the 2 groups (58.9 years vs. 53.6 years, p=
0.074). The ratio of male to female patients was similar between the type 1 and type 2 pRCC groups. The ratio of patients
with hypertension was higher in the type 1 pRCC group than
the type 2 pRCC group (32.4% vs. 26.3%). The ratio of patients
with diabetes mellitus was higher in the type 2 pRCC group

Age (yr)
Sex
Male
Female
Hypertension
Diabetes mellitus
ECOG-PS
0
1
2
Side
Right
Left
Tumor size (mm)
Fuhrman grade
1
2
3/4
Unknown
T stage
T1a
T1b

Clear cell
(n=252)

Papillary
(n=75)

51.2±12.2

56.2±12.7

193
59
51
18

(76.6)
(23.4)
(20.2)
(7.1)

57
18
22
8

(76.0)
(24.0)
(29.3)
(10.7)

246 (97.6)
5 (2.0)
1 (0.4)

75 (100)
0 (0)
0 (0)

124 (49.2)
119 (47.2)
24.4±12.6

31 (41.3)
44 (58.7)
23.7±10.9

p-value
0.003
1.000

0.133
0.455
0.403

0.084

18
161
73
0

(7.1)
(63.9)
(29.0)
(0)

7
28
34
6

0.885
＜0.001

(9.3)
(37.3)
(45.3)
(8.0)
0.529

227 (90.1)
25 (9.9)

70 (93.3)
5 (6.7)

Values are presented as mean±standard deviation or number (%).
ECOG-PS: Eastern Cooperative Oncology Group performance
status.
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were used to compare overall survival, recurrence free survival

were predictors of recurrence free survival in multivariate anal-

and cancer specific survival in clear cell RCC and papillary

ysis (Table 4). Only tumor size (HR, 1.071; p=0.004) was pre-

RCC. Age (hazard ratio [HR], 1.069; p＜0.001) and recurrence

dictors in the case of cancer specific survival (Table 5). A

(HR, 4.93; p＜0.001) were predictors of overall survival in the

p-value of ＜0.05 was considered statistically significant.

multivariate analysis of all RCC types (Table 3). Subtype of
tumor (HR, 6.830; p＜0.001) and size (HR, 1.053; p=0.001)

Table 2. Comparison of characteristics between pRCC types 1
and 2
Variable
Age (yr)
Sex
Male
Female
Hypertension
Diabetes mellitus
ECOG-PS
0
Side
Right
Left
Tumor size (mm)
Fuhrman grade
1
2
3
Unknown
T Stage
T1a
T1b

Type 1 (n=37) Type 2 (n=38) p-value
53.6±12.7
29
8
12
3

(78.4)
(21.6)
(32.4)
(8.1)

58.9±10.8
28
10
10
5

(73.7)
(26.3)
(26.3)
(13.2)

0.074
0.837

DISCUSSION
In 1996, Heidelberg conference members made the first consensus in the identification of different types of RCC based on
genetic differences. The Heidelberg classification system defines four different tumor types: clear cell, papillary, chromophobe, and collecting duct; there is also a group of tumors that
remain unclassified.4 ccRCC is the most common histological

0.743
0.738

subtype, accounting for 75%–80% of all RCCs.6,16 pRCC is the
second most common subtype, accounting for 10%–15% of all
malignant renal neoplasms. pRCC is histologically and genet-

37 (100.0)

ically subclassified as types 1 and 2.10,17-19

38 (100.0)
0.710

14 (37.8)
23 (62.2)
22.4±9.4
7
18
10
2

(18.9)
(48.6)
(27.0)
(5.4)

17 (44.7)
21 (55.3)
25.0±12.2
0
10
24
4

nostic factors for determining the oncologic outcomes of RCC.
0.425
0.001

(0.0)
(26.3)
(63.2)
(10.5)

The prognostic significance of RCC subtype has been studied
previously with variable patient populations; despite these multiple studies, the results are inconsistent. Therefore, it is controversial whether the histological subtype itself contributes to
the oncologic outcome. A multicenter study with 4,063 patients

0.371
36 (97.3)
1 (2.7)

Tumor stage and nuclear grade are the most important prog-

34 (89.5)
4 (10.5)

Values are presented as mean±standard deviation or number (%).
ECOG-PS: Eastern Cooperative Oncology Group performance
status.

from eight international centers reported a better 5-year cancer-specific survival rate for patients with pRCC (79%) than
for those with ccRCC (73%) on univariate analysis.9 On multivariate analysis, the histological subtype was not an independent prognostic factor. A similar result was obtained in

Fig. 1. Recurrence-free survival (A) and overall survival (B) between ccRCC and pRCC. RCC: renal cell carcinoma; pRCC: papillary
RCC, ccRCC: clear cell RCC.
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Fig. 2. Recurrence-free survival (A) and overall survival (B) between types 1 and 2 pRCC. RCC: renal cell carcinoma; pRCC: papillary
RCC, ccRCC: clear cell RCC.
Table 3. Univariate and multivariate analysis for the overall survival in clear cell RCC and papillary RCC
Univariate

Variable
Age, continuous
Sex, female vs. male
Pathology type, pRCC vs. ccRCC
Tumor size, continuous
Fuhrman grade, 3 & 4 vs. 1 & 2
Recurrence, yes vs. no

HR

95% CI

1.060
0.720
1.590
1.020
0.750
3.430

1.03–1.09
0.3–1.73
0.63–3.97
0.99–1.04
0.35–1.59
1.43–8.24

p-value
0.0000
0.4580
0.3240
0.1570
0.4520
0.0060

Multivariate
HR
1.069
5.287

95% CI
1.038–1.102
2.128–13.134

p-value
＜0.001
＜0.001

RCC: renal cell carcinoma, pRCC: papillary RCC, ccRCC: clear cell RCC, HR: hazard ratio, CI: confidence interval.
Table 4. Univariate and multivariate analysis for the recurrence free survival in clear cell RCC and papillary RCC
Univariate

Variable
Age, continuous
Sex, female vs. male
Pathology type, pRCC vs. ccRCC
Tumor size, continuous
Fuhrman grade, 3 & 4 vs. 1 & 2

p-value

HR

95% CI

1.000
2.370
5.860
1.050
0.770

0.96–1.04
0.94–5.95
1.99–17.3
1.02–1.08
0.28–2.13

0.928
0.066
0.001
0.002
0.611

Multivariate
HR

95% CI

6.830
1.053
-

2.275–20.499
1.021–1.086
-

p-value
＜0.001
0.001
-

RCC: renal cell carcinoma, pRCC: papillary RCC, ccRCC: clear cell RCC, HR: hazard ratio, CI: confidence interval.

another study.20 Some studies have reported that type I pRCC
20-22

T1-stage RCC, recurrence after surgery more commonly oc-

12

curred in pRCC than ccRCC. There was no difference in over-

23

found no significant difference between types 1 and 2 pRCC.

all survival between pRCC and ccRCC. The pRCC subtype

Consequently, the results are inconsistent.

(type 1 vs. type 2) had no impact on the recurrence-free surviv-

has shown less aggressiveness.

However, Yamanaka et al.

The previous studies did not narrow the patients’ pathologic

al or overall survival in Kaplan-Meier analysis.

stage down to T1 to compare oncological outcomes according

Among the 75 pRCC patients in this study, 6 had tumor re-

to histological subtype, but this study compares oncological

currence; of these, 3 were the type 1 subtype of pRCC, and

outcomes in just the T1-stage. In our analysis for patients with

the other 3 were in the type 2 pRCC subgroup. Meanwhile,
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Table 5. Univariate and multivariate analysis for the cancer specific survival in clear cell RCC and papillary RCC
Variable
Age, continuous
Sex, female vs. male
Pathology type, pRCC vs. ccRCC
Tumor size, continuous
Fuhrman grade, 3 & 4 vs. 1 & 2

Univariate

p-value

HR

95% CI

1.000
3.210
4.440
1.070
1.020

0.94–1.07
0.65–15.91
0.71–27.85
1.02–1.12
0.19–5.6

0.938
0.153
0.112
0.004
0.978

Multivariate
HR

95% CI

1.071

1.023–1.121

p-value

0.004

RCC: renal cell carcinoma, pRCC: papillary RCC, ccRCC: clear cell RCC, HR: hazard ratio, CI: confidence interval.

13 patients with ccRCCs had diagnosed tumor recurrence. All

currence after surgery. The subtypes of pRCC (types 1 and 2)

of the tumor recurrence case of type 1 pRCCs were T1a-stage.

had no impact on either recurrence-free survival or overall

On the other hand, 2 patients were T1a-stage and 1 patient was

survival. Close observation of recurrence and long-term fol-

T1b-stage in association with tumor recurrence case of type 2

low-up is recommended particularly among patients with T1-

pRCCs. In regards to tumor recurrence case of ccRCC, 10 pa-

stage pRCC patients.

tients were T1a-stage and 3 patients were T1b-stage. Every tumor recurrence occurred after nephron-sparing surgery regard-
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