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Background: To assess prognostic factors and survival outcomes for partial penectomy (PP) and total
penectomy (TP) patients with T1 and T2 squamous cell carcinoma of the penis.

Methods: The Surveillance, Epidemiology, and End Results (SEER) database was used to identify
708 penile cancer patients. Among these, 607 underwent PP and 101 underwent TP. Kaplan-Meier analysis
was used to compare survival outcomes between PP and TP patients. Univariate and multivariate Cox
proportional hazards regression models were used to determine prognostic factors.

Results: There were significant differences in marital status and regional lymph node removal between
patients of the PP and TP groups. Multivariate regression analysis demonstrated that age [odds ratio
(OR) =1.045; 95% confidence interval (CI): 1.034-1.057; P<0.0001], T2 carcinoma (OR =1.388; 95% CI:
1.077-1.788; P=0.0114), node stage N1-3 (OR =3.351; 95% CI: 2.317-4.847; P<0.0001), and >4 regional
lymph nodes removed (OR =0.498; 95% CI: 0.255-0.972; P=0.0411) were independent predictors of overall
survival (OS). Age (OR =1.019; 95% CI: 1.005-1.033; P=0.0065), stage N1-3 (OR =5.127; 95% CI: 3.213-
8.181; P<0.0001), and >4 regional lymph nodes removed (OR =0.452; 95% CI: 0.219-0.932; P=0.0315)
were independent predictors of cancer specific survival (CSS). However, there was no significant difference
between PP and TP in terms of OS and CSS.

Conclusions: There was no significant difference in terms of OS and CSS between patients treated by PP
or TP. T2 was associated with shorter OS, while age and N1-3 were associated with shorter OS and CSS.

Removal of >4 regional lymph nodes was associated with longer OS and CSS.
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Introduction

Penile cancer is a rare disease with a high risk of recurrence
in both regional lymph nodes and distant sites (1). It is
estimated that 2,120 new individuals were diagnosed with
penile cancer in 2017 (2). Because of the rarity of penile
cancer, experience in the management of this disease is
limited (3). The management of penile cancer therefore
remains a significant challenge for urologists.
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Currently, surgery remains the mainstay of treatment for
penile cancer (4). The two surgical approaches for penile
cancer are partial penectomy (PP) and total penectomy (TP).
Although TP is associated with a low recurrence rate, it has
a serious functional and psychological effect on patients. PP
can also cause a series of problems for patients; difficulty
in controlling urination as well as impaired sexual function

remain a serious problem in a number of patients because of
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Table 1 Patients demographics and tumor characteristics stratified

by surgery

Surgery type

(N=607)

(N=101)

Partial penectomy Total penectomy P value

Year

Age

Follow-up

Race
Black
Other
White

Marital
Unmarried
Married

pT stage
pT1
pT2

pN stage
pNO
pN1-3

2009.395+3.082

66.016+14.485
40.974+34.069

50 (8.237%)
42 (6.919%)
515 (84.843%)

206 (33.937%)
401 (66.063%)

350 (57.661%)
257 (42.339%)

509 (83.855%)
98 (16.145%)

Regional lymph nodes removed

1t03
4 or more

None

18 (2.965%)
123 (20.264%)
466 (76.771%)

2009.089+3.299

64.495+13.769
39.594+33.853

11 (10.891%)
5 (4.950%)
85 (84.158%)

48 (47.525%)
53 (52.475%)

48 (47.525%)
53 (52.475%)

83 (82.178%)
18 (17.822%)

2 (1.980%)
33 (32.673%)
66 (65.347%)

0.383
0.26

0.676
0.576

0.008

0.057

0.673

0.023

the extent of tissue removed.

The purpose of this study was to evaluate and compare
overall survival (OS) and cancer specific survival (CSS) in
patients treated with PP or TP for penile cancer utilizing
the large population-based Surveillance, Epidemiology, and

End Results (SEER) database.

Methods

Ethical standards

Information from the SEER database has been de-identified

and informed consent is not required for its use.

Patients

A total of 1,060 eligible patients were identified according
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to the following inclusion criteria: year of diagnosis
between 2004-2014, penile cancer as the first and only
malignant cancer diagnosis, patient underwent PP or TP,
and disease pathologically confirmed as squamous cell
penile carcinoma. The T stage and N stage in this study
were referred to pathological T (pT) stage and pathological
N (pN) stage. The regional lymph node surgery described
in this study referred to procedure of removal, biopsy and
aspiration of regional lymph nodes performed during the
initial work-up or first course of therapy. The pNO stage in
this study all referred to the situation that a “dissection” of
a lymph node drainage area is found to contain no positive
lymph nodes at the time of pathologic examination. Patients
who were diagnosed at autopsy or at time of death, those
pathologically confirmed as M1, and those with other first
primary cancers were excluded. Follow-up times were
calculated from January 1, 2004 to December 31, 2014.

Statistical analysis

The demographics and clinical characteristics of patients
were compared between the PP and TP groups using the
Chi-square test. Survival curves were generated using the
Kaplan-Meier method, and the unadjusted OS and CSS
were compared using the log-rank test. OS was defined
as the time from the date of diagnosis of penile cancer to
the date of death (irrespective of cause). CSS was defined
as the time from the date of diagnosis of penile cancer
to the date of death directly associated with the cancer.
Cox proportional hazards regression models were used
to calculate the adjusted hazard ratios (HRs), with 95%
confidence intervals (Cls), for determining prognostic
factors. Statistical analyses were performed using the R
software package, version 3.4.1. A two-sided P value <0.05
was considered statistically significant.

Results

Patient demographics and clinical characteristics

We identified 708 patients included in the SEER database
that had been diagnosed with penile cancer between 2004-
2014. Among these patients, 607 (85.734%) underwent PP
and 101 (14.266%) underwent TP. The mean follow-up
times for the PP and TP groups were 40.974+34.069 months
and 39.594+£33.853 months, respectively. The patient
demographics and tumor characteristics, stratified according
to surgery type, are presented in Table 1.
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Figure 1 Cancer specific survival of patients who underwent
partial penectomy for penile cancer stratified by regional lymph

node removal status.

Differences in both marital status and regional lymph
node removal were statistically significant between the two
groups. The TP group had a lower proportion of married
patients, when compared with the PP group (PP 66.063%
vs. TP 52.475%; P=0.008; Table 1). The TP group also
had more patients with four or more regional lymph nodes
removed (PP 20.264% vs. TP 32.673%; P=0.023; Table 1).

Survival analysis

The survival analyses of OS and CSS for the PP and TP
groups were performed and the results demonstrated that
there was no difference between PP and TP groups in terms
of OS and CSS. Also, there was no difference between PP
and TP groups in terms of OS and CSS in T'1 subgroup
patients and T2 subgroup patients, and also the node stage
NO and N+ subgroups. We also analyzed OS and CSS in PP
and TP groups stratified according to regional lymph node
removal status. The results demonstrated that for those
patients who underwent PP, there is a significant difference
in CSS (Figure 1) between patients with regional lymph
node removal and those did not undergo regional lymph
node removal. However, for patients who underwent TP,
there was no difference in OS and CSS between patients
with regional lymph node removal and those did not
undergo regional lymph node removal.

The multivariate regression analysis demonstrated that
age [odds ratio (OR) =1.045; 95% confidence interval
(CI): 1.034-1.057; P<0.0001], T2 carcinoma (OR =1.388;
95% CI: 1.077-1.788; P=0.0114), node stage N1-3 (OR
=3.351; 95% CI: 2.317-4.847; P<0.0001), and removal of
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>4 regional lymph nodes (OR =0.498; 95% CI: 0.255-0.972;
P=0.0411) were independent predictors of OS. Age (OR
=1.019; 95% CI: 1.005-1.033; P=0.0065), node stage N1-3
(OR =5.127; 95% CI: 3.213-8.181; P<0.0001), and removal
of >4 regional lymph nodes (OR =0.452; 95% CI: 0.219-
0.932; P=0.0315) were also independent predictors of CSS.
However, there were no significant differences in OS and

CSS between the PP and TP patient groups (Table 2).

Discussion

In this study, we sought to identify the prognostic
factors for OS and CSS in patients with penile cancer,
by utilizing the SEER population-based database. This
study demonstrated that patient demographics and tumor
characteristics were quite different between the PP and TP
groups. Prognostic factors for OS in penile cancer have
been reported by Kamel ez 4l. (5) to include age, Grade
IIT status, positive lymph node status, a positive surgical
margin, and a higher Charlson/Deyo comorbidity score.
da Costa et al. (6) reported that lymphovascular invasion
and lymph node ratio were independent predictors of
CSS. Wen et al. (7) demonstrated that pathological lymph
node metastasis was the independent prognostic factor for
CSS. In this study, multivariate Cox regression analysis
revealed that age, tumor stage, N stage, and regional lymph
node removal status were independent predictors of OS.
Multivariate Cox regression analysis also revealed that age,
N stage, and regional lymph node removal status were
independent predictors of CSS. However, multivariate Cox
regression analysis demonstrated that surgery type was not
an independent prognostic factor for either OS or CSS.
Predictors of poor OS in this study included age, T2
stage, and any N positive stage. Advanced age was reported
to be a predictor of poor OS in a report based on the
National Cancer Database (8). In this study, age was slightly
associated with poor OS in penile cancer. Thuret er a/. (9)
reported that, for squamous cell carcinoma of the penis,
unmarred men were more likely to be associated with
unfavorable tumor stage and poor OS, when compared with
their married counterparts. In this study, multivariate Cox
regression analysis demonstrated that marital status was not
associated with OS. It remains controversial whether or not
race is associated with OS in patients with penile cancer.
In this study, race was not associated with OS. However,
Rippentrop et al. (10) reported that African-American men
presented with a higher stage of disease and at a younger
age. Conversely, Thuret ez /. (9) reported that race was not
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Table 2 Univariate and multivariate Cox regression analysis of overall survival and cancer specific survival
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Overall survival

Cancer specific survival

Univariate

Multivariate

1.011 (0.998, 1.024); 0.0981
0.955 (0.895, 1.019); 0.1682

1
0.944 (0.366, 2.435); 0.9044
1.167 (0.628, 2.168); 0.6254

|
0.891 (0.624, 1.273); 0.5261

1
1.753 (1.241, 2.477); 0.0014

1.019 (1.005, 1.033); 0.0065
0.953 (0.894, 1.016); 0.1423

1
0.792 (0.303, 2.069); 0.6345
1.114 (0.587, 2.113); 0.7414

1
0.859 (0.591, 1.248); 0.4250

1
1.396 (0.972, 2.005); 0.0707

Variables
Univariate Multivariate

Age 1.042 (1.031, 1.052); <0.0001 1.045 (1.034, 1.057); <0.0001
Year 0.982 (0.936, 1.031); 0.4705 0.975 (0.929, 1.024); 0.3134
Race

Black 1 1

Other 1.037 (0.534, 2.011); 0.9155  0.926 (0.472, 1.817); 0.8235

White 1.212 (0.774, 1.896); 0.4012  1.146 (0.724, 1.813); 0.5605
Marital

Unmarried 1 1

Married 0.765 (0.595, 0.983); 0.0365 0.790 (0.609, 1.024); 0.0749
pT stage

pT1 1 1

pT2 1.493 (1.167, 1.909); 0.0014  1.388 (1.077, 1.788); 0.0114
pN stage

pNO 1 1

pN1-3 1.934 (1.441, 2.595); <0.0001 3.351 (2.317, 4.847); <0.0001
Surgery

Partial 1 1

Total 1.226 (0.881, 1.708); 0.2269  1.357 (0.965, 1.909); 0.0796

Regional lymph nodes removed
1t03 1 1
4 or more 0.556 (0.288, 1.073); 0.0803

None 0.750 (0.409, 1.378); 0.3542

0.498 (0.255, 0.972); 0.0411
0.970 (0.498, 1.887); 0.9283

1 1

3.726 (2.606, 5.328); <0.0001 5.127 (3.213, 8.181); <0.0001
1 1

1.398 (0.898, 2.178); 0.1382  1.455 (0.919, 2.302); 0.1093
1 1

0.451 (0.223, 0.913); 0.0268  0.452 (0.219, 0.932); 0.0315

0.352 (0.183, 0.678); 0.0018  0.825 (0.393, 1.733); 0.6113

associated with more advanced disease grade or stage.

In this study, the OS of patients with T2 stage disease was
worse than that of those with T'1 disease. Patients with T2
disease had a 1.388-fold increased risk of shorter OS, when
compared with those with T1 disease. However, there was no
significant statistical difference between 1" stages with respect
to CSS. Zhu ez al. (11) reported that N classification was
significantly associated with patient survival, a finding which
is consistent with that of our study. In our study, patients
with N1-3 node status were at a 3.351-fold increased risk of
shorter OS and a 5.127-fold increased risk of shorter CSS,
when compared with those with NO status.

Lont ez al. (12) reported that patients with penile cancer
associated with one or two positive lymph nodes had a
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S-year survival rate of approximately 90%. Pandey et 4/. (13)
reported that three or four positive lymph nodes represented
a cut-off point for poor survival in penile cancer. The
number of lymph nodes removed during lymph node
dissection is dependent upon both the quality of surgery
and the pathology assessment (14). In this study, removal
of four or more regional lymph nodes was associated with
longer OS, when compared with the removal of one to
three regional lymph nodes. Furthermore, the removal of
four or more regional lymph nodes was also associated with
longer CSS, when compared with the removal of fewer
lymph nodes. We then performed a subgroup analysis in the
PP and TP groups, after stratifying patients according to
regional lymph node removal status. In this study, PP patients
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with regional lymph node removal had a longer CSS than PP
patients without. However, there were no benefits in terms
of OS. There were no statistically significant differences in
OS and CSS between TP patients stratified according to
their lymph node removal status. Zhu et al. (14) revealed that
patients with extensive lymph node dissection had a better
CSS, which is consistent with our study.

Nowadays, whether to perform inguinal lymphadenectomy
in patients with high grade or invasive penile cancer
remains controversial. Some researchers hold the view
that the significant comorbidity of performing inguinal
lymphadenectomy should not be ignored for the
reported complication rate ranged from 14% to 37%
based on previous researches (15,16). Bouchot et al. (16)
also demonstrated that the high risk of postoperative
complications remain the major factor limiting the use of
inguinal lymphadenectomy. Also, Spiess et a/. (17) stated
that regional lymphadenectomy is prone to complications.
Nevertheless, Correa et al. (18) reported that patients with
T1b-4 NO/x-1 who underwent inguinal lymphadenectomy
possessed a better overall survival outcome than those who
did not undergo inguinal lymphadenectomy. Stephenson
et al. (19) also revealed that lymphadenectomy may be
treated as a risk factor to be associated with a better survival
outcome in patients with penile cancer accompanied with
testis cancer. Plus, since 1988, researchers (20) have begun
to find some ways to reduce the morbidity and to preserve
the therapeutic effects. National Comprehensive Cancer
Network (NCCN) and European Association of Urology
(EAU) Guidelines strongly recommended that inguinal
lymphadenectomy should be applied to any patient with
high grade or invasive penile cancer, like pT'1b and T4.
Those patients who present with no, or unilateral or low
volume adenopathy (cNO-N1) should also offer inguinal
lymphadenectomy. Besides, in selected candidates, patients
with bilateral (cN2) or bulky (¢cN3) adenopathy should be
applied to neoadjuvant chemotherapy followed by inguinal
lymphadenectomy (18,21,22). Also, staging and therapeutic
intervention for invasive penile cancer are heavily based on
the results of inguinal lymphadenectomy (23). We cannot
evaluate the indication of inguinal lymphadenectomy by
data extracted from the SEER database, for the indication
of lymphadenectomy was not available in SEER database.

Kamel et al. (5) reported that the 5-year OS rates for
PP and TP were 85% and 72%, respectively, and that the
10-year OS rates were 79% and 63%, respectively. In our
study, the 5-year OS rates for PP and TP were 59.02% and
53.55%, respectively. These are lower than those reported

© Translational Cancer Research. All rights reserved.
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by Kamel et al. (5) A potential reason for these differences
could be that the proportion of NO patients in both the PP
(83.9% for our study vs. 91.9% for Kamel et 4l.) and TP
(82.2% for our study vs. 87.4% for Kamel et al.) groups
was lower in our study than in that of the former study.
The 5-year CSS rates for PP and TP in our study were
76.68% and 68.99%, respectively. In our study, there were
no statistically significant differences in survival outcomes
between the penile cancer patients of two surgical treatment
groups. Kamel ez al. (5) revealed that both PP and TP were
not predictors of survival, a finding which is consistent with
our study. Wen ez /. (7) also demonstrated that there was
no relationship between surgery type and CSS, a finding
which is also consistent with our study.

It should be noted that our study has some limitations.
First, the indication of lymphadenectomy was not indicated
in this study due to the information of indication was not
available in SEER database. Second, this is a retrospective
study. Consequently, incomplete and missing information,
including tumor size, could not be included in our analysis.
Third, the small number of penile cancer patients included
in the study may weaken the statistical power of the analysis
of prognostic factors.

Conclusions

There were no significant differences in terms of OS and CSS
between patients treated by PP or TP. T2 carcinoma was
associated with shorter OS. Age and node stage N1-3 were
associated with shorter OS and CSS. Removal of four or more
regional lymph nodes was associated with longer OS and CSS.
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