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Abstract

Purpose To report on the oncological outcome of organ-sparing surgery (OSS) compared to (total or partial) penectomy
regarding recurrence patterns and survival in squamous cell carcinoma (SCC) of the penis.

Methods This was a retrospective study of all patients with penile SCC and eligible follow-up data of at least 2 years at our
institution. Patients with tumors staged > pT1G2 underwent invasive lymph node (LN) staging by dynamic sentinel-node
biopsy or modified inguinal lymphadenectomy. Radical inguinal lymphadenectomy was performed when LNs were palpable
at diagnosis and in those with a positive LN status after invasive nodal staging. Follow-up visits were assessed, and local,
regional and distant recurrences were defined and analyzed.

Results 55 patients were identified with a mean follow-up of 63.7 months. Surgical management was OSS in 26 patients
(47.2%) and partial or total penectomy in 29 cases (52.8%). Histopathological staging was: pTis (12.7%), pTa (16.3%), pTla
(18.2%), pT1b (5.5%), pT2 (29.1%) and pT3 (18.2%), respectively. Patients in the penectomy group were significantly older
(mean 68 vs. 62 years; p=0.026) with a higher rate of advanced tumor stage (>pT2: 44.8% vs. 11.5%; p=0.002). The local
recurrence rate was 42.3% (n=11) following OSS compared to 10.3% (n=3) after penectomy (p =0.007). Kaplan—Meier
curves showed no significant differences between the two groups regarding metastasis-free and overall survival.
Conclusions OSS is associated with a higher local recurrence rate compared to penectomy, yet it has no negative impact on
overall and metastasis-free survival.
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Abbreviations pN Pathological inguinal lymph node status
cN Clinical inguinal lymph node status RFS Recurrence-free survival

DSNB  Dynamic sentinel lymph node biopsy rLAD Radical inguinal lymphadenectomy
IIEF International index of erectile function SCC Squamous cell carcinoma

LND Lymph node dissection
miLAD Modified inguinal lymphadenectomy

NE Not estimated Introduction
(0N} Overall survival
0SS Organ-sparing surgery Penile cancer is a rare tumor accounting for 0.4-0.6% of

malignant diagnoses in Europe and the USA with a higher
incidence in developing countries [1] with the highest global
Andrea Katharina Lindner and Gert Schachtner equally age-standardized incidence in the state of Maranhdo in
contributed as first authors. Brazil (6.15 per 100.000) [2]—occurring at a mean age of
Electronic supplementary material The online version of this 6070 years [3]. The primary site of SCC is the glans penis
article (https://doi.org/10.1007/s00345-019-02793-9) contains in 48% of diagnosed cases; followed by 21% affecting the
supplementary material, which is available to authorized users. prepuce, 9% involving both glans penis and prepuce, 6%
emerging from the coronal sulcus and 2% the shaft [4]. The
most common histopathological tumor type is squamous cell
carcinoma (SCC), followed by warty, papillary and basaloid
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carcinoma [5]. Risk factors for development of penis carci-
noma are phimosis [6] with concomitant repeated balanitis
[7], poor hygiene [8] as well as the presence of lesions spo-
radically associated with SCC of the penis such as balanitis
xerotica obliterans [9]. Only limited data on the oncologi-
cal outcome after surgical intervention for penile cancer are
available, due to its rare incidence. Guideline recommenda-
tions are currently based on retrospective reports published
by supra-regional referral centers [10, 11] and have only
changed little over the past years. Radical partial or total
penectomy is still associated with significant functional,
sexual and psychological deficits, despite high oncological
control rates. “Organ-preserving” techniques such as laser
therapies with Nd:YAG or CO, laser [12, 13], partial or total
glansectomy with reconstruction, and wide local excision
with intra-operative frozen sections have been shown to
maintain penile form and function without reducing onco-
logical long-term control [14]. In the past, organ-preserving
surgical methods have become increasingly popular to treat
localized penile cancer [10], as they improve functional out-
come such as sexual and urinary functions, quality of life,
body image and well-being [15, 16].

The aim of this retrospective observational study was to
evaluate long-term oncological outcomes following organ-
sparing surgery compared to radical surgery such as penile
amputation (total or partial) and to analyze recurrence pat-
terns and their impact on survival to substantiate the current
trend to penile-preserving cancer surgery.

Patients and methods

This is an observational study based on a retrospective anal-
ysis of the uro-oncology cancer database of the Department
of Urology, Medical University Innsbruck (study number
1006/2017). Research work was performed in accordance
with the 1964 Helsinki declaration, its later amendments
and institutional ethical standards based on good clinical
practice [17].

Patients and pathological staging

Medical records of all penile cancer patients diagnosed
between 1971 and 2016, and who underwent penile tumor
resection (radical or organ-preserving) were reviewed ret-
rospectively. All patients with a confirmed histopathology
of SCC and eligible follow-up data of at least 2 years at our
oncology outpatient department were included. Detailed
patient characteristics, tumor treatment and follow-up data
were evaluated; patients with benign findings or no SCC
on definite histopathology, those who were seen elsewhere
post-operatively, or who had evidence of distant or local
metastasis on imaging before surgery were excluded.
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Staging was performed according to the 2016 tumor-node-
metastasis (TNM) classification [18]. Grade groups were
defined grades 1-4 according to the amount of undifferen-
tiated cells, based on Broder’s histopathological scheme
[19]. Invasive lymph node staging (pN) was recommended
for patients with no palpable inguinal nodes (cNO), but
pT1 tumors of intermediate and high risk (> pT1G2), as
well as for T2-T4 tumors by either dynamic sentinel-node
biopsy (DSNB) (Fig. 1) or by modified inguinal lymphad-
enectomy (miLAD), [5, 20]. Radical inguinal lymphad-
enectomy (rLAD) was performed in patients with palpable
inguinal lymph nodes (cN1/N2) at primary diagnosis, and
in those with a positive lymph node status after invasive
nodal staging [5].

Primary tumor treatment

“Organ-sparing” surgery (OSS) included laser treatment,
local excision, partial or total glansectomy with reconstruc-
tion or resurfacing. Intra-operative frozen sections were per-
formed to assess surgical margins. In case of R1 or R2 resec-
tion, repeated wide local excision was applied to achieve
a minimum of 3-4-mm negative surgical margins [21].
Tumors staged with pTis, pTa and pT1 were mainly treated
with OSS. Three pT2 tumors which were localized distally
were also managed with primary organ-sparing therapy.

In contrast, “radical” surgery was defined as partial
penectomy or total penectomy with perineal urethrostomy.
Almost all patients with proximally located pT2 tumors and
pT3 tumors (with invasion of the urethra) underwent partial
or total penile amputation.

Recurrence

Recurrence was defined as reappearance after primary surgi-
cal tumor treatment: local, regional or distant. Recurrence
of the primary tumor to the penis was described as “local
recurrence”, inguinal and/or pelvic lymph node metastasis
was described as “regional recurrence’” and “distant recur-
rence” in the case of distant lymphatic or hematogenous
metastases.

Local recurrence was treated with either a second OSS
if there was no corpus cavernosum invasion or partial/
total amputation when a large or high-stage recurrence was
diagnosed. Regional recurrence was mainly treated with a
multimodal treatment concept including radical inguinal
lymphadenectomy and neoadjuvant and/or adjuvant chem-
otherapy depending on definitive histopathology, primary
non-resectable or fixed inguinal lymph nodes. Palliative
chemotherapy was offered to patients with systemic distant
disease.
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Fig. 1 Sentinel lymph node biopsy (SLNB) guided by lymphoscin-
tigraphy [39]. In addition to early dynamic imaging (not displayed)
following intradermal injection of 40 MBq Technetium-99 m-labelled
nanocolloidal ~albumin (99mTc-Nanocoll®)  peritumorally, ~pla-
nar static imaging 60 min post-injection of the pelvis is performed,
including combined single-photon-emission tomography with
low-dose computed tomography (SPECT/CT) acquisition. On pla-
nar image 60 min p.i. apart from the injection site (a green arrow),

Follow-up

According to our institutional practice, follow-up visits were
scheduled every 3 months in the first three post-operative years,
then at 6-month intervals until the end of the 5th year, and
once yearly thereafter. Each control included assessment about
patient’s sexual and urinary quality of life, complete laboratory
blood examination, urinary dipstick analysis with measurement
of residual urine, physical inguinal and penile examination with
photo documentation. Imaging (chest and abdominopelvic CT
scan) was performed at every third control, alternated with
chest radiography, abdominal and inguinal ultrasound.

Statistical analyses

Patient and tumor characteristics of the applied penile
surgery method (organ-preserving versus radical surgery)
were compared by the Mann—Whitney U test and Pearson
chi-square test for nominal parameters. Overall survival
(OS), local recurrence-free survival and metastasis-free
survival were defined as the time period from the date of
primary tumor diagnosis to death of any cause, and the
detection of local penile recurrence and distant or regional
lymphatic metastases. The data recorded at the date of last

intense focal tracer uptake is visualized in the right and left pelvic
area (a red arrows). On fused SPECT/CT images (b axial slice, red
arrows), focal uptake is located in the inguinal region, that corre-
sponded to non-enlarged lymph nodes on low-dose CT (c axial slice,
red arrows), representing inguinal SLN. Both SLN were localized
intra-operatively with a gamma-probe 1 day after tracer injection and
could be surgically removed (d, e). Final histology confirmed pNO

control were used as the endpoint of those patients who
were still on routine follow-up at the end of our study. Sur-
vival analysis was performed with Kaplan—Meier survival
curves; these were compared using the log-rank test. Sta-
tistical analyses were performed using SPSS (v24, IBM
Corp., Armonk, NY) with two-sided p < 0.05 considered as
statistically significant. Kaplan—Meier plots were produced
with GraphPad PrismTM6 (GraphPad Software Inc., La
Jolla, CA).

Results
Patient characteristics

55 patients with a mean (+SD) age of 65.2+1.8
(median: 66; range, 26-90) years who underwent surgi-
cal resection for penile SCC were included. The mean
(£ SD) follow-up was 63.7 (£ 11.9) months. Histopatho-
logical staging of penile lesions showed pTis (12.7%),
pTa (16.3%), pTla (18.2%), pT1b (5.5%), pT2 (29.1%)
and pT3 (18.2%), respectively. The most frequent tumor
grade was grade 2 in 32 cases (58.2%), grade 3 in 12
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(21.8%) and grade 1 in 11 (20%) patients. At primary
diagnosis, most patients (85.5%; n=47) were not circum-
cised and 89.1% of penile SCC were located on the glans
and/or foreskin. A detailed overview of patient charac-
teristics is presented in Table 1.

0SS versus (partial or total) penectomy

The primary tumor management of 26 (47.2%) patients was
with OSS, whereas 29 (52.8%) patients underwent partial or
total penectomy. Most patients (n =23, 88.5%) who received
OSS were staged pTis, pTa and pT1; three patients with

Table 1 Descriptive patient and

. . o Patients Treatment
histopathological characteristics
of the study population (overall 0SS (%) (Partial/total) amputa- Total (%) p value
and stratified by penile surgical tion (%)
approach), n=>55
n 26 29 55
Age* (years)
Mean+SD 61.1+14 68.9+12.2 65.2+1 p=0.026
Median 62 68 66
pT stage™*, n (%) p=0.002
pTis (%) 7 (26.9%) - 7 (12.7%)
pTa (%) 7 (26.9%) 2 (6.9%) 9 (16.3%)
pTla (%) 8 (30.8%) 2 (6.9%) 10 (18.2%)
pT1b (%) 1(3.8%) 2 (6.9%) 3(5.5%)
pT2 (%) 3(11.5%) 13 (44.8%) 16 (29.1%)
pT3 (%) - 10 (35.55) 10 (18.2%)
Tumor grade**, n (%) p=0.908
Grade 1 7 (26.9%) 4 (13.8%) 11 20%)
Grade 2 16 (61.6%) 16 (55.2%) 32 (58.2%)
Grade 3 3(11.5%) 9 (31%) 12 21.8%)
Clinical lymph node status (cN)**, n (%)
cNO 23 (88.5%) 21 (72.4%) 44 (80%) p=0.476
cN1/N2 3(11.5%) 8 (27.6%) 11 20%)
cN3 - - -
DSNB/miLND**, n (%) 9 (34.65%) 11 (37.9%) 20 (36.7%) p=0.576
rLAD**, n (%) 3(11.5%) 12 (41.4%) 15 27.3%) p=0.929
pN status (DSNB/miLAD)**, n (%) p=0.129
pNO 9 (100%) 7 (63.6%) 16 (29.1%)
pN1 - 4 (36.4%) 4 (7.2%)
pN2/pN3 - - -
pN status (rLAD)**, n (%) p=0.774
pNO 2 (75%) 7 (58.3%) 9 (16.4%)
pN1 1 (25%) 5(41.7%) 6 (10.9%)
pN2/pN3 - - -
Local recurrence®*, n (%) p=0.007
Yes 11 (42.3%) 3 (10.3%) 14 (25.5%)
No 15 (57.7%) 26 (89.7%) 41 (74.5%)
Regional recurrence®*, n (%) p=0.613
Yes 1(3.8%) 3 (10.3%) 4 (7.2%)
No 25 (96.2%) 26 (89.7%) 51(92.7%)
Distant metastasis®**, n (%) p=0.259
Yes 2 (7.7%) 4 (13.8%) 6 (10.9%)
No 24 (92.3%) 25 (86.2%) 49 (89.1%)

Bold values indicate p < 0.05 was considered as statistically significant

OSS organ-sparing surgery, DSNB dynamic sentinel-node biopsy, miLND modified inguinal lymph node
dissection, rLAD radical inguinal lymphadenectomy

p values were calculated by Mann—Whitney U test* and Pearson chi-square test**
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tumor staged pT2 also underwent organ-preserving surgery.
Laser ablation was performed in four (15.3%) pTis cases,
two (7.7%) patients received primary circumcision and 20
(76.9%) underwent wide local excision with negative intra-
operative frozen sections, partial or total glansectomy. An
overview of pT stage, recurrence rates and detailed OSS
approaches is described in Supplementary Figure 1. Of 29
penile amputations, 26 (89.6%) patients received partial
penectomy. In three (10.4%) cases, total penectomy with
perineal urethrostomy was necessary because of extensive
local spread of primary tumor (pT3) and invasion of the
urethra. Three further patients underwent total penectomy
due to local recurrence after partial penectomy on follow-up.

Table 1 summarizes the descriptive and histopathologi-
cal patient characteristics according to surgical approach-
related differences. Patients who underwent penectomy were
significantly older than those undergoing OSS (mean: 68.9
vs. 61.1 years; p=0.026). Moreover, patients of the penec-
tomy group had a significant greater propensity for advanced
tumor stage (>pT2: 79.3% vs. 11.5%; p=0.002) but lower
rate of local recurrence (10.3% vs. 42.3%; p=0.007) com-
pared to patients with OSS, Table 1.

Inguinal lymph node management

All nine (34.6%) patients managed with invasive nodal stag-
ing after OSS were staged as pNO. The 11 (37.9%) patients
of the penectomy group who were managed with primary
invasive nodal staging had pNO in seven (63.6%) cases and
pN1 in four (36.4%) cases, Table 1. rLAD was performed
in only three (11.5%) patients of the OSS group, confirming
pN1 in one patient. In contrast, rLAD was necessary in 12
(41.4%) patients of the penectomy group: 4 patients with
pN1 during DSNB and 8 patients with palpable inguinal
lymph nodes (cN1/N2) at primary diagnosis. Five (41.6%) of
these 12 cases had a positive lymph node status. A detailed
overview of the performed penile surgical approach, pT
stage, cN and pN status after DSNB/miLND or rLAD is
shown in Supplementary Figure 2.

Management of local recurrent disease

Following local recurrence after primary OSS, 11 (42.3%)
patients needed second local surgery after a median disease-
free interval of 22 months (range 4-357). Depending on
tumor invasion and staging, eight patients received further
OSS while the remaining three (27.3%) had to undergo con-
secutive partial penectomy. Four (15.3%) patients were in
need for a third local surgical intervention after repeated
local recurrence (Supplementary Figure 1). After primary
(partial/total) penectomy, only three (10.3%) patients had
local recurrence after a median follow-up of 22 months

(range 5-66) and needed further penile surgery resulting in
total penectomy.

Survival analyses

The mean local RFS, metastasis-free survival and OS for the
entire cohort were 55.1, 62.1 and 63.7 months, respectively.
Kaplan—Meier curves comparing the surgical approach (OSS
vs. partial/total penectomy) for local RFS, metastasis-free
survival and OS are shown in Fig. 2a—c, respectively. Sur-
vival analysis revealed a significant negative association
between OSS and local RFS (median: 91 months vs. NE;
p=0.033) compared to the penectomy group. There were
no significant differences between the two groups regarding
metastasis-free survival (median OSS vs. penectomy: NE vs.

a === Penile-preserving treatment
1°°'||| == Amputation (partial/total)

W

0 2(l)0 4('10 G(IJO
Local RFS (months)

P = 0.03* by log-rank

Hazard ratio: 3.6
(95% Cl: 1.3-10.2)

Percent survival
[3.]
o
[l

o

100 === Penile-preserving treatment
== Amputation (partial/total)

P =0.15 by log-rank

Percent survival
[3.]
(=]
L

T 1 1
0 200 400 600
Metastasis-free survival (months)
C
1004 === Penile-preserving treatment

== Amputation (partial/total)

P = 0.53 by log-rank

Percent survival
[3,]
o
Il

0 260 4(l)0 6(I)0
OS (months)

Fig.2 Kaplan—-Meier survival curves. a Local recurrence-free sur-
vival (RFS), b (lymphatic and hematogenous) metastasis-free sur-
vival and c¢ overall survival (OS) in months according to the type of
penile surgical approach (OSS vs. penile amputation). p values by
log-rank test; *p <0.05; **p <0.01; ***p <0.001
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521 months; p=0.151) and OS (median OSS vs. penectomy:
380 vs. 523 months; p=0.532).

Discussion

Our data present the oncological outcome and long-term
follow-up of a retrospective series of patients receiving
penile surgery (OSS versus partial/total penectomy) after
primary diagnosis of penile SCC. Partial or total penectomy
have both shown to result in good local control with a low
risk of local recurrence of 4-5% [22], yet carry the burden
of sexual dysfunction and reduced functional and urinary
quality of life [23, 24]. Current evidence suggests that OSS
maintains a sexual and urinary function, and psychologi-
cal health [25-27]. Various studies evaluating sexual and
urinary dysfunction after penile-preserving surgery using
different questionnaires (e.g. International Index of Erectile
Function questionnaire; IIEF) [28] confirmed excellent over-
all urinary function and quality of life [16, 26, 29]. Patients
with (partial) penectomy reported more sexual and urinary
problems than those treated with OSS [23, 30].

About 80% of carcinomas affect the distal penile region
[4] such as the glans and/or foreskin, thus making organ-
sparing surgery technically and oncologically feasible.
Nevertheless, it is well known that local recurrence is more
likely to occur following OSS in up to 42% of patients dur-
ing the first 5 years, with a high rate (50%) of late recurrence
[31], but with no negative impact on long-term survival [10,
21, 32]. A high local recurrence rate in primary preservative
penile surgery compared to partial or total penectomy was
also reported in a retrospective study by Leijte et al. [22].

Our findings report a local recurrence rate following OSS
of 42.3% in comparison with penectomy (10.3%), occurring
after a median post-operative follow-up of 22 months. Inter-
estingly, neither metastasis-free survival nor OS were signif-
icantly influenced by the extent of penile surgery. Although
local recurrence rate was higher after OSS, the majority of
patients were managed with further OSS, extended surgery
such as partial penectomy only being necessary in 27.3% of
patients. Thus, OSS is a safe alternative to radical amputa-
tion [14, 26, 27, 33, 34]. Tumors staged pT2 and above were
mainly managed by partial penectomy in our study; but there
is no general consent concerning recommended techniques
in invasive penile cancer [35].

Primary histopathological and nodal staging are the most
important prognostic factors in penile cancer as survival
rates are known to decrease with advanced staging and with
positive nodal spread [36—38]. Our study showed a higher
rate of advanced tumor stage in patients who received penec-
tomy, resulting in a notable but not statistically significant
trend for a poorer metastasis-free and OS. In contrast to
local recurrence patterns, regional recurrence (10.3%) and/
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or distant metastasis (13.8%) were more frequent in those
patients treated with partial or total penectomy, which is
most likely due to the fact that patients who underwent (par-
tial) penectomy had a higher primary tumor staging (> pT2:
44.8% vs. 11.5%) with increased positive inguinal lymph
node status at primary invasive nodal staging (36.4% vs.
0%), thus being at higher risk for distant cancer spread on
follow-up. Previous studies have shown that narrow surgical
resection margins of only a few millimeters are sufficient to
control local disease without affecting OS [39, 40], so that
penile-preserving surgery can spare a considerable amount
of tissue [21, 22] allowing a paradigm shift towards more
organ-sparing approaches. Whichever surgical technique is
chosen to manage the primary tumor lesion, lymph node
management should be based on the recommended guide-
lines [5]. Primary DSNB in patients with > pT1G2 without
palpable inguinal lymph nodes has matured into a reliable
staging method with lower morbidity rates than rLND [5,
38, 39]. To ensure a good long-term oncological outcome
with early detection of local recurrence, organ-preserving
surgery needs a good patient compliance and should always
be followed by careful patient management with regular
physician and self-investigation, and regular oncological
follow-up visits.

One of the major limitations of this observational study
is (i) the limited number of patients with retrospectively
evaluated oncological results and (ii) no comprehensive,
standardized assessments of post-operative sexual function
using the IIEF questionnaire. Our report is demonstrat-
ing the efficacy and good long-term oncological outcome
of organ-preserving surgery in penile cancer. Prospective
studies are needed to corroborate current surgical and
therapeutic management principles.

In summary, organ-preserving surgery for penile squa-
mous cell carcinoma is an oncologically safe treatment
option with good cosmetic and functional results after
careful patient selection based on tumor staging and tumor
localization. It is associated with an increased rate of local
recurrence, thus requiring both regular self-investigation
and frequent follow-up visits to ensure early detection of
local recurrence; but it has no negative impact on long-
term overall and metastasis-free survival.

Acknowledgements Open access funding provided by University of
Innsbruck and Medical University of Innsbruck.

Author contributions AKL, GS and RP conceived and designed
research. AKL and GS performed the patient record reviews. ES was
responsible for statistical analysis. ES, IH, SM, WH and RP analyzed
and interpreted the data. AKL, GS and RP drafted the manuscript.
AK, CU and FS contributed radiological imaging. WH and SM were
responsible for supervision. All authors made substantial contributions
to the manuscript draft and critical revised it. All authors approved the
submitted and final versions.



World Journal of Urology (2020) 38:417-424

423

Funding The research did not receive any specific grant from funding
agencies in public, commercial or non-profit sectors.

Compliance with ethical standards

Conflict of interest The authors declare that there is no conflict of in-
terest regarding the publication of this paper.

Research involving human participants and/or animals Institutional
Review Board approved.

Open Access This article is distributed under the terms of the Crea-
tive Commons Attribution 4.0 International License (http://creativeco
mmons.org/licenses/by/4.0/), which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided you give appropriate
credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.

References

10.

11.

12.

13.

14.

15.

Heller DS (2016) Lesions and neoplasms of the penis: a review. J
Low Genit Tract Dis 20(1):107-111

Coelho RWP, Pinho JD, Moreno JS, Garbis DVEO, do Nasci-
mento AMT, Larges JS et al (2018) Penile cancer in Maranhio,
Northeast Brazil: the highest incidence globally? BMC Urol
18(1):50

Barnholtz-Sloan JS, Maldonado JL, Pow-sang J, Guiliano AR
(2007) Incidence trends in primary malignant penile cancer. Urol
Oncol Semin Orig Investig 25(5):361-367

Mosconi AM, Roila F, Gatta G, Theodore C (2005) Cancer of the
penis. Crit Rev Oncol Hematol 53(2):165-177

Hakenberg OW, Compérat EM, Minhas S, Necchi A, Protzel C,
Watkin N (2015) EAU guidelines on penile cancer: 2014 update.
Eur Urol 67(1):142-150

Douglawi A, Masterson TA (2017) Updates on the epidemi-
ology and risk factors for penile cancer. Transl Androl Urol
6(5):785-790

Letendre J, Saad F, Lattouf J-B (2011) Penile cancer: what’s new?
Curr Opin Support Palliat Care 5(3):185-191

Misra S, Chaturvedi A, Misra NC (2004) Penile carcinoma: a
challenge for the developing World. Lancet Oncol 5(4):240-247
Pietrzak P, Hadway P, Corbishley CM, Watkin NA (2006) Is the
association between balanitis xerotica obliterans and penile car-
cinoma underestimated? BJU Int 98(1):74-76

Djajadiningrat RS, van Werkhoven E, Meinhardt W, van Rhijn
BWG, Bex A, van der Poel HG et al (2014) Penile sparing surgery
for penile cancer—does it affect survival? J Urol 192(1):120-126
Veeratterapillay R, Teo L, Asterling S, Greene D (2015) Onco-
logic outcomes of penile cancer treatment at a UK supraregional
center. Urology 85(5):1097-1103

Bandieramonte G, Colecchia M, Mariani L, Lo Vullo S, Pizzocaro
G, Piva L et al (2008) Peniscopically controlled CO, laser excision
for conservative treatment of in situ and T1 penile carcinoma:
report on 224 patients. Eur Urol 54(4):875-884

Frimberger D, Hungerhuber E, Zaak D, Waidelich R, Hofstetter
A, Schneede P (2002) Penile carcinoma. Is Nd:YAG laser therapy
radical enough? J Urol 168(6):2418-2421 (discussion 2421)
Pietrzak P, Corbishley C, Watkin N (2004) Organ-sparing sur-
gery for invasive penile cancer: early follow-up data. BJU Int
94(9):1253-1257

Hegarty PK, Shabbir M, Hughes B, Minhas S, Perry M, Watkin
N et al (2009) Penile preserving surgery and surgical strategies

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

to maximize penile form and function in penile cancer: recom-
mendations from the United Kingdom experience. World J Urol
27(2):179-187

Scarberry K, Angermeier KW, Montague D, Campbell S, Wood
HM (2015) Outcomes for organ-preserving surgery for penile can-
cer. Sex Med 3(2):62-66

World Medical Association Declaration of Helsinki (2000) Ethical
principles for medical research involving human subjects. JAMA
284(23):3043-3045

Brierley J, Gospodarowicz M, Wittekind C (2017) TNM classifi-
cation of malignant tumours, 8th edn. Newyork, Wiley Blackwell
Broders A (1921) Squamous cell-epithelioma of the skin. Ann
Surg 43:181

Zou Z-J, Liu Z-H, Tang L-Y, Wang Y-J, Liang J-Y, Zhang R-C
et al (2016) Radiocolloid-based dynamic sentinel lymph node
biopsy in penile cancer with clinically negative inguinal lymph
node: an updated systematic review and meta-analysis. Int Urol
Nephrol 48(12):2001-2013

Philippou P, Shabbir M, Malone P, Nigam R, Muneer A, Ralph DJ
et al (2012) Conservative surgery for squamous cell carcinoma of
the penis: resection margins and long-term oncological control. J
Urol 188(3):803-808

Leijte JAP, Kirrander P, Antonini N, Windahl T, Horenblas S
(2008) Recurrence patterns of squamous cell carcinoma of the
penis: recommendations for follow-up based on a two-centre
analysis of 700 patients. Eur Urol 54(1):161-169

Kieffer JM, Djajadiningrat RS, van Muilekom EAM, Graafland
NM, Horenblas S, Aaronson NK (2014) Quality of life for patients
treated for penile cancer. J Urol 192(4):1105-1110

Romero FR, dos Romero KRP, de Mattos MAE, de Carvalho Gar-
cia CRC, Fernandes R, Perez MDC (2005) Sexual function after
partial penectomy for penile cancer. Urology 66(6):1292-1295
Ficarra V, Righetti R, D’Amico A, Pilloni S, Balzarro M, Schi-
avone D et al (2000) General state of health and psychological
well-being in patients after surgery for urological malignant neo-
plasms. Urol Int 65(3):130-134

Gulino G, Palermo G, D'Onofrio A, Pinto F, Antonucci M,
D'Addessi A et al (2013) Sexual outcomes after organ potency-
sparing surgery and glans reconstruction in patients with penile
carcinoma. Indian J Urol 29(2):119

Wan X, Zheng D, Liu C, Xu H, Xie M, Zhou J et al (2018) A com-
parative study of two types of organ-sparing surgeries for early
stage penile cancer: wide local excision vs partial penectomy. Eur
J Surg Oncol 44(9):1425-1431

Rosen RC, Riley A, Wagner G, Osterloh IH, Kirkpatrick J, Mishra
A (1997) The international index of erectile function (IIEF): a
multidimensional scale for assessment of erectile dysfunction.
Urology 49(6):822-830

Sedigh O, Falcone M, Ceruti C, Timpano M, Preto M, Oderda
M et al (2015) Sexual function after surgical treatment for penile
cancer: which organ-sparing approach gives the best results? Can
Urol Assoc J 9(7-8):E423-E427

Sansalone S, Silvani M, Leonardi R, Vespasiani G, lacovelli
V (2017) Sexual outcomes after partial penectomy for penile
cancer: results from a multi-institutional study. Asian J Androl
19(1):57-61

Schlenker B, Tilki D, Seitz M, Bader MJ, Reich O, Schneede P
et al (2010) Organ-preserving neodymium-yttrium-aluminium-
garnet laser therapy for penile carcinoma: a long-term follow-up.
BJU Int 106(6):786-790

Horenblas S, Newling DWW (1993) Local recurrent tumour after
penis-conserving therapy. A plea for long-term follow-up. Br J
Urol 72(6):976

Lont AP, Gallee MPW, Meinhardt W, van Tinteren H, Horen-
blas S (2006) Penis conserving treatment for T1 and T2 penile

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

424

World Journal of Urology (2020) 38:417-424

34.

35.

36.

37.

carcinoma: clinical implications of a local recurrence. J Urol
176(2):575-580

Baumgarten A, Chipollini J, Yan S, Ottenhof SR, Tang DH,
Draeger D et al (2018) Penile sparing surgery for penile can-
cer: a multicenter international retrospective cohort. J Urol
199(5):1233-1237

Horenblas S, Haas GP (2013) Is penile preservation of dis-
tal corporal invasive penile cancer sufficient treatment? J Urol
190(3):840-842

Hoffman MA, Renshaw AA, Loughlin KR (1999) Squamous cell
carcinoma of the penis and microscopic pathologic margins: how
much margin is needed for local cure? Cancer 85(7):1565-1568
Minhas S, Kayes O, Hegarty P, Kumar P, Freeman A, Ralph D
(2005) What surgical resection margins are required to achieve
oncological control in men with primary penile cancer? BJU Int
96(7):1040-1043

Affiliations

38.

39.

40.

Winter A, Uphoff J, de la Roche J, Wawroschek F (2010) Current
status of sentinel node biopsy in urological malignancies. Health
02(08):836-841

O’Brien JS, Perera M, Manning T, Bozin M, Cabarkapa S, Chen
E et al (2017) Penile cancer: contemporary lymph node manage-
ment. J Urol 197(6):1387-1395

Bluemel C, Herrmann K, Giammarile F, Nieweg OE, Dubreuil J,
Testori A et al (2015) EANM practice guidelines for lymphoscin-
tigraphy and sentinel lymph node biopsy in melanoma. Eur J Nucl
Med Mol Imaging 42(11):1750-1766

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Andrea Katharina Lindner' - Gert Schachtner' - Eberhard Steiner' - Alexander Kroiss? - Christian Uprimny? -
Fabian Steinkohl® - Wolfgang Horninger’ - Isabel Heidegger' - Stephan Madersbacher* - Renate Pichler'

Andrea Katharina Lindner
Andrea.Lindner @i-med.ac.at

Gert Schachtner
Gert.Schachtner @tirol-kliniken.at

Eberhard Steiner
Eberhard.Steiner @tirol-kliniken.at

Alexander Kroiss

Alexander.Kroiss @i-med.ac.at
Christian Uprimny
Christian.Uprimny @tirol-kliniken.at

Fabian Steinkohl
Fabian.Steinkohl @i-med.ac.at

Wolfgang Horninger
Wolfgang.Horninger @i-med.ac.at

@ Springer

Isabel Heidegger
Isabel-Maria.Heidegger @i-med.ac.at

Stephan Madersbacher

Stephan.Madersbacher @wienkav.at

Department of Urology, Medical University Innsbruck,
Anichstral3e 35, 6020 Innsbruck, Austria

Department of Nuclear Medicine, Medical University
Innsbruck, Innsbruck, Austria

Department of Radiology, Medical University Innsbruck,
Innsbruck, Austria

Department of Urology, Kaiser Franz Josef Hospital,
Sigmund Freud Private University, Vienna, Austria


http://orcid.org/0000-0001-5286-9048

	Organ-sparing surgery of penile cancer: higher rate of local recurrence yet no impact on overall survival
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Patients and methods
	Patients and pathological staging
	Primary tumor treatment
	Recurrence
	Follow-up
	Statistical analyses

	Results
	Patient characteristics
	OSS versus (partial or total) penectomy
	Inguinal lymph node management
	Management of local recurrent disease
	Survival analyses

	Discussion
	Acknowledgements 
	References




