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Abstract

Context: Uncertainty remains about the extent and indications for inguinal
lymphadenectomy in penile cancer, a procedure known for relatively high
morbidity. Several attempts have been made to develop strategies which can
improve the diagnostic quality and reduce the morbidity of the management of
inguinal lymph nodes in penile cancer.
Objective: To analyse the existing published data on the surgical management of
inguinal nodes in penile cancer regarding morbidity and survival.
Evidence acquisition: A Medline search was performed of the English-language
literature (1966-September 2008) using the MeSH terms penile carcinoma, lymph
node dissection, lymphadenectomy, and complications.
Evidence synthesis: Lymph node metastases are frequent in penile cancer, even in
early pT1G2 stages. Since the results of systemic treatment of advanced penile
cancer are disappointing, complete dissection of all involved lymph nodes is
highly recommended. The extent of lymph node dissection should be adapted to
clinical stage, as this corresponds to metastatic spread. For low-risk patients
(pTis, pTa, and pT1G1) without palpable lymph nodes and with good compliance,
a surveillance strategy may be chosen. For all other patients without palpable
lymph nodes (including intermediate risk pT1G2 disease), a modified bilateral
lymphadenectomy is recommended. An alternative to this is a dynamic
sentinel lymph node biopsy in specialised centres. All patients with histologically
proven lymph node metastases should undergo radical inguinal lymphadenec-
tomy. Pelvic lymph node dissection should be done in all patients with more than
two metastatic inguinal lymph nodes. In case of fixed inguinal lymph nodes,
neoadjuvant chemotherapy is recommended, followed by node resection.
Conclusions: Lymphadenectomy is an integral part of the management of penile
cancer, since early dissection of involved lymph nodes improves survival.

© 2009 Published by Elsevier B.V. on behalf of European Association of Urology.
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1. Introduction

Penile carcinoma is rare in Europe and North
America, with an incidence of 0.1-0.9 new cases
per 100 000 males per year [1]. For this reason and
because only a minority of cases are systematically
evaluated and published, only very limited data are
available to help us assess the value of the available
staging procedures, the primary surgical manage-
ment, and the chemotherapy of metastatic and
systemic disease. Most of the available data derive
from single-centre retrospective series with low
numbers of patients.

Yet metastatic penile carcinoma has an extremely
poor prognosis, since reported results of systemic
therapy have been disappointing [2], even if they are
improving [3]. Therefore, every attempt must be
made to treat patients atan early stage. Since curative
treatment for patients with localised disease and
those with limited, locoregional lymphatic spread is
primarily surgical, this treatment, by necessity, is
mutilating [4]. Furthermore, regional lymphadenec-
tomy is prone to complications [5]. Therefore, various
attempts have been made in recent years to reduce
the morbidity related to primary surgical treatment
by penis-preserving treatment modalities that are
applicable in early stages and by limiting the
morbidity of surgical lymph node dissection by either
reducing the extent of lymphadenectomy or by
selecting only patients for lymphadenectomy who
are most likely to benefit from it.

The indications for limited or extensive lympha-
denectomy and their respective benefits remain a
matter of controversy. In penile cancer, lymph node
metastases are the main known variable affecting
patient survival [4]. Clinically, lymph node spread is
often not detectable, and in patients with limited
lymph node disease (ie, with one or two inguinal
nodes affected), surgery alone achieves cure in
around 75% of cases [4]. Thus, it may be argued
that lymphadenectomy should be undertaken in all
patients with penile cancer [4,6]. This argument,
however, represents overtreatment with potential
treatment-related morbidity in a sizeable proportion
of patients with clinically node-negative status [7,8].
This controversy is the heart of the matter, and there
are good arguments made by both supporters and
critics of lymphadenectomy in penile carcinoma.
The aim of this review is to examine the current
scientific basis of this controversy.

2. Evidence acquisition

A Medline search was performed of the English
language literature (January 1966-September 2008)

using the MeSH terms penile carcinoma, lymph node
dissection, lymphadenectomy, and complications. Biblio-
graphies of relevant articles, guidelines, and urolo-
gic textbooks also were used to identify relevant
publications. These references were used as the
basis for this review. Items were classified according
to relevance and originality. All publications report-
ing original data concerning the technique, morbid-
ity, complications, and functional and oncologic
outcomes of inguinal lymphadenectomy in penile
cancer were included (n=77). These publications
and their data were used for the compilation of the
information presented in the tables of this paper and
as a basis for interactive completion of this
collaborative review by all coauthors. The main
focus of the review was to assess the published
evidence on different modes of surgical inguinal
lymph node staging regarding treatment efficacy
and morbidity. For this purpose, only studies with
exact information on the surgical technique were
included (n = 22). Additional references on inguinal
surgical anatomy and inguinal metastatic lymph
node diagnosis also were included.

Generally, the level of evidence was low for all of
the studies published, as most were retrospective
series (level 4). There were no randomised prospec-
tive studies at all. Only one study reached evidence
level 3 (prospective comparative study of early vs
delayed inguinal lymphadenectomy [9]). Fifteen
studies reported a prospective design.

Due to the low evidence level, we did not attempt
to weigh the evidence. Weighing the evidence might
have introduced several sources of bias. It is
tempting, for example, to consider larger series of
comparable evidence levels to be more important
than smaller series, but the larger series of this rare
disease often span a considerable time period of
many years. This factor in itself may represent a
significant source of bias, as standards often change
with time. Additionally, the lack of randomised
trials in the field of penile cancer clearly is due to its
relative rarity.

3. Evidence synthesis
3.1. Lymphatic spread in penile cancer

The regional lymph nodes of the penis, which,
anatomically, are traditionally divided into the
superficial and the deep groups, are located in the
inguinal region. The superficial nodes are located
under the subcutaneous fascia and above the fascia
lata, with up to 25 nodes situated on the muscles of
the upper thighin Scarpa’s triangle. The anatomically
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Table 1 - Frequency of lymph node metastases (percent) in penile cancer by grade and stage, as reported in the literature

Reference Patients, n Ta, T1 T2 T3 T4 G1 G2 G3
Ornellas et al [6] 350 18 46 64 50 - - -
Horenblas et al [78] 102 14 52 29 46 82
Narayana et al [79] 117 10 56 = = =
Solsona et al [80] 66 4 64 19 65 85
Lopes et al [17] 145 50 55 53 29 47.5 64 67
Ficarra et al [9] 175 11 20 64 9 29
Naumann et al [18] 20 50 — — — — 50 =

largest and most constantly found inguinal lymph
node is Cloquet’s (or Rosenmiiller’s) node, located at
the medial side of the femoral vein, marking the
transition between inguinal and pelvic regions. The
deep nodes lie in the region of the fossa ovalis where
the greater saphenous vein drains into the femoral
vein through an openingin the fascia lata. Superficial
and deep inguinal nodes are considered to be the first
draining nodes of the penis; from there, lymphatic
drainage is to the so-called second-line regional nodes,
which are those in the pelvis around the iliac vessels
and in the obturator fossa.

Traditionally, the inguinal region is divided into
four sections by a horizontal and a vertical line drawn
through the fossa ovalis. According to Daseler et al
[10], the superficial group is divided into five
anatomical subgroups with the central zone being
located at the confluence of the greater saphenous
vein and the femoral vein. The four other zones are
described as lateral superior, lateral inferior, medial
superior, and medial inferior (Fig. 1). In penile cancer,
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Fig. 1 - Lymph drainage regions of the inguino-femoral
region according to Daseler et al [10]. The region is divided
into five zones: one central zone (V), superior (I) and
inferior (IV) medial zones, and superior (II) and inferior (III)
lateral zones.

most metastatically involved nodes are found in the
upper and medial sections of the traditional four-
section template (ie, the medial superior group of
Daseler). Matters are complicated by the fact that
penile lymphatic drainage in patients with penile
cancer is to both inguinal sides in up to 81% of cases
[11-13]. Recently, using single photon emission
computed tomography-computed tomography
(SPECT-CT) imaging, lymphatic drainage was exam-
ined in 50 clinically node-negative penile cancer
patients, and sentinel (first-drainage) nodes were
identified only in the superior and central zones of
the inguinal region [14].

The lymphatic spread observed in penile cancer is
thought to follow specific rules [15]. This concept is
based on several assumptions. The first assumption
is that penile cancer, like other squamous cell
carcinomas, has a tendency for locoregional growth
and that extensive lymphatic spread always pre-
cedes haematogenous spread [15]. The second
assumption is that metastatic cells of penile cancer
migrate only according to the anatomic lymphatic
drainage described above and that skip lesions do
not occur [14]. The third assumption is that in penile
cancer, regional lymphatic spread does not signify
systemic disease, as retroperitoneal and pulmonary
metastases are very rare [16]. While clinical obser-
vations seem to support this concept, it should be
remembered that the underlying theories are
assumptions. It is also assumed that crossover of
lymphatic spread in penile cancer from one pelvic
side to the other does not occur, since it has not been
reported.

3.2.  Incidence of lymph node metastases in penile cancer

Several studies have reported that in penile cancer,
lymphatic spread is related to tumour grade, local
disease stage, and the type of local tumour present
[8,15,17]. The reported rates of lymph node disease
detected for stage and grade are given in Table 1.
Clearly, there is a strong correlation of lymph node
metastasis with the increase of clinical grade (0-
29% in grade 1 vs 33-50% in grade 3). Similarly, there
is a strong increase in the rate of lymph node
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metastases with increasing local stage, with 50-100%
node-positive cases in pT3/pT4 cases and 50-70% in
pT2 disease. For pT1 disease, very variable rates of
node-positive disease have been reported, depending
on the staging approach used (Table 1). Unfortu-
nately, there is little clear information about the
incidence of lymph node metastases in pT1G2 penile
cancer (intermediate risk). Naumann et al [18]
reported an incidence of 50% in 20 patients (the
largest series of pT1G2 cases reported), and two other
studies report an incidence of 44% [29,35].

3.3.  The prognostic significance of inguinal lymph node
disease

The presence and the extent of inguinal lymph node
metastasis are the most important factors for the
prognosis of the patient with penile cancer. Regional
lymphatic spread of penile cancer generally signifies
a worse prognosis, whereby pelvic nodal involve-
ment is more menacing than inguinal node involve-
ment. In patients with positive inguinal nodes,
prognostic factors for pelvic nodal involvement are
the number of inguinal nodes involved (odds ratio
[OR] for two or more nodes: 12) and the tumour grade
of the involved inguinal nodes (OR: 6) [21]. Extra-
capsular growth in metastatic nodes, bilateral ingu-
inal node metastases, and pelvic node disease are
independent prognostic factors for disease-specific
survival [21]. Cancer-specific 3-yr survival in inguinal
node-negative and pN1 patientsis almost 100% and is
reduced to 73% in pN2 node-positive patients [22]. To
improve the prognostic value of the TNM classifica-
tion, Leijte and Horenblas have proposed a new
definition of the N-category, taking into account fixed
lymph nodes as a separate entity [23].

3.4. Prognostic parameters for lymph node metastases

3.4.1. Clinical parameters
Since the freely available histopathologic para-
meters of the primary tumour (pT stage, grade,
depth of invasion, and histologic subtype) have
shown contradictory results regarding the prognosis
of lymph node spread, especially concerning pT
stage and grade [24,25], other prognostic parameters
available from the primary tumour tissue have been
taken into consideration. Thus, lymphovascular and
vascular invasion in the tumour were reported to
predict lymph node metastases [9,25]. The reliability
of this prediction, however, has not been confirmed
and was contradicted for lymphovascular invasion
by another study [26].

In the era of the widespread use of nomograms, a
risk scoring system and a nomogram attempting to

predict lymphatic disease in penile cancer have
been proposed. The risk scoring system developed
by Solsona et al [27] was modified for the current
European Association of Urology (EAU) guidelines
[28]. In this score, the intermediate risk group
remains under discussion [18]. Ficarra et al devel-
oped a nomogram for lymph node involvement in
penile cancer [19] which must also be critically
discussed, since, according to this nomogram, the
risk of metastases for intermediately differentiated
and superficially spreading tumours is higher than
that for poorly differentiated and vertically growing
tumours [29]. Unlike prostate cancer, no large
databases with several thousands of patients are
available in penile cancer; therefore, the very nature
of the disease makes it difficult to devise reliable
nomograms.

3.4.2. Molecular parameters

Molecular tissue markers predicting the individual
risk of nodal involvement in penile cancer would
help to manage patients with clinically benign
inguinal node status. A variety of markers have
been extensively studied [30-32]. Human papilloma
virus (HPV) DNA status has shown conflicting
results in several studies [33,34]. For Ki-67, a
correlation with local tumour grade and stage has
been found but conflicting results regarding node
positivity have been reported [20,35,36]. Reduced
KAI1/CD82 expression has so far been reported by
one study to be predictive of lymph node involve-
ment [32]. Several studies have implicated p53
status as a prognostic factor (better survival and
less likelihood of node-positive disease with p53-
negative tumours) [37-39]. Serum squamous cell
carcinoma antigen levels have failed to show any
prognostic significance in penile cancer.

Presently in penile cancer, no tissue parameter is
sufficiently validated as a prognostic marker for
lymph node involvement (or survival) to be used as a
basis for clinical management decisions. In the
future, the examination of a panel of several
molecular markers (ie, p53 plus KAI1) should be
studied in larger series, as this might prove more
reliable in predicting individual lymphatic spread.

3.5.  Diagnosis of lymph node disease

The dilemma is that lymph node disease in penile
cancer is clinically diagnosed only in cases with
marked lymphatic spread. Minimal lymphatic
spread and micrometastatic disease evades clinical
diagnosis but remains crucial for the prognosis of
each case. Up to 25% of patients with nonpalpable
lymph nodes harbour micrometastases [25,29,40].
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Patients with palpable inguinal nodes also present
uncertainties in that as much as 30-50% of them will
not have metastatic disease butinflammatory lymph
node swelling secondary to penile cancer. Other
patients will have inflammatory swelling of inguinal
lymph nodes secondary to intercurrent inflamma-
tion of the lower limbs such as pedal fungal disease.
This may be particularly true for patients with locally
advanced penile cancer, who are often in a state of
general physical neglect.

Imaging studies are of no value in the diagnosis of
inguinal lymph node metastases. Although meta-
static lymph nodes can show typical radiologic
signs, common imaging techniques such as com-
puted tomography (CT) scan or conventional mag-
netic resonance imaging (MRI) are unable to detect
micrometatases [41,42]. Nanoparticle-enhanced
MRI and positron emission tomography-CT (PET/
CT) have been reported with results considered
promising by the respective authors [43-45]. Thus,
Tabatabaei et al reported a study with nanoparticle-
enhanced MRI [43] with 13 malignant lymph nodes
out of a total of 113 lymph nodes, of which only 3 of
13 malignant nodes were MRI-positive by conven-
tional MRI criteria of enlarged size. The reported
sensitivity of nanoparticle-enhanced MRI detection
was 100% (specificity: 97%) with a positive predictive
value of 81.2%. This study, however, is small and is
not representative for primary staging, since most of
the patients were examined for suspected lymph
node recurrence several years after the treatment of
the primary tumour. No further data are available
for this technique. Scher et al used *®F-FDG PET/CT
and detected 15 of 16 positive lymph nodes in five
patients (sensitivity: 80%; specificity: 100%) [44]. In a
recent update of the study, PET/CT identified 18 of 21
histologically positive lymph nodes (sensitivity:
75%) [45]. Much larger studies are required to assess
such techniques properly.

The most widely studied technique is that of
ultrasound-guided fine-needle aspiration cytology
[46,47]. Saisorn et al [46] reported sensitivity of 93%
and specificity of 91% for palpable lymph nodes. In
cases of nonpalpable lymph nodes, only 9 of 23
lymph node metastases (sensitivity: 39%,; specificity:
100%) were detected by ultrasound-guided fine-
needle aspiration cytology in another study [47].
Clearly, this technique is unreliable in this setting.

3.6. Management strategies

3.6.1. Surveillance

In the past, patients with low-stage tumours and
clinically unaffected inguinal nodes often have
undergone surveillance strategies (ie, follow-up

examinations with exploration of the inguinal
region when palpable nodes develop during fol-
low-up). Indeed, the current EAU guidelines still
strongly recommend this approach in patients with
superficial and well-differentiated tumours: pTis,
pTa, pT1G1, and pT1G2 with superficial growth and
without vascular invasion [28].

Recent series have clearly demonstrated that
survival in patients with pT2/pT3 penile cancer is
better with immediate surgical lymph node staging
(and subsequent lymphadenectomy, if positive
nodes are found). Thus, Lont et al reported a 91%
3-yr disease-specific survival in patients with pT2/
pT3 disease managed with dynamic sentinel node
staging compared with 79% in a historical series
managed by surveillance [48]. The same group
reported for pT2/pT3 patients with nodal metas-
tases a 35% disease-specific 3-yr survival for those
undergoing late lymphadenectomy after surveil-
lance compared with 84% in patients who under-
went early lymphadenectomy and were found to
have nodal microscopic disease [26] (level of
evidence: 3). Similarly, in the largest retrospective
series reported so far (700 patients from two
centres), Leijte et al reported a markedly higher risk
of recurrence in patients undergoing surveillance
management [49]. Clearly, early appropriate surgical
staging and management of regional nodes is of vital
importance in penile cancer. Thus, surveillance
cannot be recommended as a routine practice
anymore.

3.6.2. Surgical lymph node staging

The direct histologic examination of inguinal lymph
nodes remains the most reliable method of asses-
sing their involvement by metastases. Several
approaches exist and vary in extent of lymph node
sampling.

3.6.2.1. Radical inguinal lymphadenectomy. Radical dissec-
tion of the inguinal region is performed from the
superior margin of the external ring to the anterior
superior iliac spine, laterally from the anterior
superior iliac spine extending 20 cm inferiorly, and
medially to a line drawn from the pubic tubercle
15 cm downwards (Fig. 2). The long saphenous vein
is divided, the anterior aspects of the femoral
vessels are dissected, and later the femoral vessels
are covered by the sartorius muscle [50]. Thus, the
superficial lymph nodes in all five anatomic zones
described by Daseler [10] (Fig. 1) and the deep
inguinal nodes are dissected.

Significant morbidity has been described. Wound
infection, skin necrosis, wound dehiscence, lymph-
oedema, and lymphocele can occur [4,51] (Table 4).
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Nervus femoralis

Arteria femoralis

Vena femoralis

VVena saphena magna
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Fig. 2 - Surgical anatomy of the inguinofemoral region.

Optimal skin handling and careful dissection of skin
flaps is one of the most important aspects in
prevention of complications. Skin rotation flaps
and myocutaneous flaps are described for primary
wound closure for advanced cases [52].

3.6.2.2. Modified inguinal lymphadenectomy. Catalona pro-
posed a modified lymphadenectomy to reduce the
morbidity and to preserve the therapeutic benefit
[53]. The main points are a shorter skin incision and
limitation of the dissection (exclusion of the area
lateral to the femoral artery and caudal to the fossa
ovalis), preservation of the saphenous vein, and no
transposition of the sartorius muscle [50,53].

The morbidity of this procedure is reduced
compared with radical lymphadenectomy [51,54]
(Table 5). The incidence of skin-flap necrosis (2.5%),
lymphoedema (3.4%), and deep venous thrombosis
(DVT; none) in a group of patients with modified

lymphadenectomy was remarkably decreased in
comparison with a historical control group of radical
lymphadenectomy (skin necrosis: 8.6%; lymphoe-
dema: 22.4%; DVT: 12%) [54]. For the patients with
modified lymphadenectomy, the rate of early com-
plications was 6.8% and the rate of late complications
was 3.4% (vs 41.1% and 43.1%, respectively, for the
control group with radical lymphadenectomy) [54].
Reducing the field of dissection increases the
possibility of false-negative cases. Only a few
studies which looked at this aspect of modified
inguinal lymphadenectomy with small patient
numbers have been reported (Table 2). The high
false-negative rate described by Lopes et al [55] has
to be discussed in relation to the recent findings
concerning lymphatic drainage to the lateral super-
ior zone, which is not dissected in this approach [14].
Current knowledge of lymphatic drainage would
suggest that a contemporary modified lymphade-

Table 2 - Oncologic results of modified inguinal lymphadenectomy: false-negative rates and number of recurrences, as

reported in the literature

Patients, n N+ not detected, n/n patients False-negative rate, % Clinical recurrence, n
Parra [81] 12 0/5 0 0
Lopes et al [55] 13 2/2 100 2 (retrocrural)
Colberg et al [82] 9 0/3 0 0
Coblentz and Theodorescu [83] 11 0/5 0 0
D’Ancona et al [84] 18 2/10 20 2 (1 extraregional)
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Table 3 - Oncologic results of dynamic sentinel node biopsy in penile cancer: false-negative rates and recurrences, as

reported in the literature

Patients, n N+ not detected, n/n patients False-negative rate, % Clinical recurrence, n

Horenblas et al [12] 55 1/12 8 1
Wawroschek et al [85] 3 0/0 0 0
Tanis et al [59] 88 5/23 22 5
Kroon et al [60] 123 6/34 18 6
Perdona et al [72] 22 3/11 18 NR
Spiess et al [86] 31 2/8 25 NR
Leijte et al [29] 92 5/26 groins 18

Leitje et al [77] 58 1/21 groins 5 1
Gonzaga-Silva et al [87] 27 3/4 75

Hernandez-Toris et al [88] 9 1/2 50 NR
Hadway et al [89] 75 1/19 5 NR

NR = not reported.

nectomy should dissect the central and superior
zones of the inguinal region.

3.6.2.3. Sentinel node biopsy. The procedure of sentinel
lymph node dissection in penile carcinoma was
initially described by Cabanas after a study of
lymphangiograms and anatomic dissections [11].
Cabanas’ concept of static sentinel lymph node,
however, was abandoned due to high false-negative
rates [56].

The technique of dynamic sentinel node biopsy
(DSNB) was developed for penile cancer following
concepts developed in breast cancer and melanoma
[12,57,58]. It is based on the identification of the
lymph node in the individual patient which is the
first drainage node (ie, the sentinel node). The
concept assumes that thereis a stepwise and orderly
progression of lymphatic metastatic spread from
the primarily involved node (the sentinel node) to
secondary lymph nodes. More than one sentinel
node can be involved. For identification of the
sentinel node, technetium-99m nanocolloid is
injected around the penile tumour intradermally
1 d before surgery. Additionally, shortly before the
operation, 1ml of patent blue dye is injected
intradermally. Lymphoscintigraphy will identify
the approximate location of the sentinel node, and

the area is marked on the skin. With dissection, the
sentinel lymph nodes are detected intraoperatively
by lymphoscintigraphic imaging with a gamma-ray
detection probe and patent blue dye staining. They
are then isolated and removed. In case of positive
findings on either frozen section or definitive
histology, a formal inguinal lymphadenectomy is
performed.

The technique has been extensively studied by
only a few specialised centres. The group from the
Netherlands Cancer Institute has repeatedly
updated and published their results. They initially
reported a high false-negative rate of 17-22%
[13,59,60] but developed modifications of the tech-
nique and, subsequently, were able to report a
markedly reduced false-negative rate of 4.8% [29].
The same group also stresses the effect of a learning
curve to achieve reliable results with DSNB. This
technique was advocated only for centres that
perform at least 20 procedures per year [61].

3.6.2.4. Video endoscopic lymphadenectomy. This recently
described technique is derived from laparoscopic
surgery and has been evaluated only in small pilot
studies [62-64]. It seems to carry a lower risk of skin
complications but a higher risk of lymphocele
formation (23%) compared with an open approach;

Table 4 - Reported morbidities of radical inguinal lymphadenectomy

n Skin, Infection, DVT, Seroma, Edema, Lymphocele, Total patients with
% % % (%) % % complications, %
Major Minor
Ravi [52] 234 61 18 - 5 - = = =
Bevan-Thomas et al [51] 28 14.2 14.2 0 10.7 14.2 3.6 21 54
Nelson et al [71] 22 7.5 7.5 - - - 2.5 5 45
Bouchot et al [54] 58 8.6 6.9 12.1 13.8 22.4 5.2 31
Perdona et al [72] 48 8.3 8.3 8.3 12.5 20.8 4.2 37.5 47.5

DVT = deep venous thrombosis.
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Table 5 - Reported morbidity of modified inguinal lymphadenectomy

n Skin, Infection, DVT, Seroma, Edema, Lymphocele, Total patients with
% % % % % complications, %
Major Minor
Bevan-Thomas et al [51] 66 4.5 6.1 0 12.1 3.0 0 14 33
Jacobellis [90] 10 0 0 0 20 30 - -
Bouchot et al [54] 118 2.5 0.8 0 3.4 0 6.8
D’Ancona et al [84] 26 - - - 26.3 - 0 36.8
Milathianakis et al [91] 7 = 14.2 = = = 0 14.2
DVT = deep venous thrombosis.
Table 6 - Reported morbidity of dynamic sentinel node biopsy
n Skin, Infection, DVT, Seroma, Edema, Lymphocele, Total patients with
% % % % % % complications, %
Major Minor
Perdona et al [72] 22 0 4.5 0 - - - 0 13.6
Hadway et al [89)] 75 - 2.6 0 1.3 1.3 - 1.3 6.6
Leijte et al [29] 92 2.2 8.7 0 - 1.1 4.3 0 17.4
Leijte et al [77] 58 0 6.9 0 = 1.7 1.7 0 10.3
Heyns and Theron [92] 23 13 13 - - - 21.7 - 39

DVT = deep venous thrombosis.

the reported overall complication rate was 23% [63].
An assessment of this technique for its reliability is
not yet possible.

3.7. The role of pelvic lymphadenectomy

Cabanas [11] and Leijte et al [14] did not detect direct
lymphatic drainage to pelvic lymph nodes from
penile cancer. Thus, in cases of uninvolved inguinal
nodes, pelvic lymphadenectomy is not warranted.
Predictors for potential involvement of pelvic nodes
in patients with involved inguinal nodes are the
number of positive inguinal lymph nodes and
extracapsular extent of metastatic disease in
involved nodes [21]. Thus, pelvic lymphadenectomy
may be necessary as a secondary procedure and can
be performed extraperitoneally by a midline supra-
pubicincision. Since the rate of positive pelvic nodes
has been reported to be 23% in cases with more than
two positive inguinal nodes and 56% for more than
three inguinal nodes involved [6,16,65], pelvic
lymphadenectomy is recommended if two or more
inguinal nodes are involved and/or if extracapsular
extent in inguinal nodes is seen. If very aggressive
histologic subtypes of penile cancer are present (ie,
basaloid subtype) or if strong expression of p53 is
found, a pelvic lymph node dissection should be
considered if any inguinal node is involved [66].
There is no clear evidence as to whether in cases
with unilateral extensive inguinal lymph node
disease (two or more nodes involved) the ensuing

pelvic lymphadenectomy should be bilateral or
should be restricted to the ipsilateral side only. A
single midline incision is appropriate for unilateral
and for bilateral dissection. Whether or not pelvic
lymphadenectomy should be done during the same
procedure with inguinal lymphadenectomy remains
unclear and must be left to clinical judgement; there
are no data on this at all. It may be surmised that
potential morbidity will increase with an extension
of the procedure; however, this must be weighed
against the risk of several procedures and anaes-
thetic manipulations.

3.8. Morbidity of lymphadenectomy

Surgical morbidity is a significant problem after
radical inguinal lymphadenectomy (Tables 3 and 4).
Wound infection, skin necrosis, wound dehiscence,
and lymphocele have been reported in a high
proportion of cases [4,51,67,68]. This has led to
modified approaches and the development of new
techniques.

It is questionable, however, whether the morbid-
ity reported for radical inguinal lymphadenectomy
is as high today as has been reported by historical
series [52,69]. Improved intra- and postoperative
management with better knowledge of the potential
complications may contribute to a reduction of
morbidity. Certainly, the technique of modified
inguinal lymphadenectomy has resulted in a mark-
edly decreased rate of complications (Table 5; in a
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recent series, 6.8% early and 3.4% late complications
[54]). In the study by Bouchot et al, only 8 of 118
patients suffered any complications and those were
minor [54]. However, the oncological results of this
series have not been reported.

Undoubtedly, inguinal lymphadenectomy re-
mains a procedure that is prone to local complica-
tions and should be performed with care and
diligent tissue handling. The prophylactic applica-
tion of antibiotics is recommended [4,70]. There is a
clear need for vacuum drains, but there are no clear
rules for the duration of drainage [4,70]. Elastic
stockings and/or pneumatic stockings should be
used to reduce the chance of marked lower-limb
lymphoedema. Whether early ambulation and post-
operative anticoagulation are useful or detrimental
is controversial and depends on the school of
thought of the respective authors [4,71]. A recent
review of management techniques for minimising
complications with lymphadenectomy was given by
Spiess et al [5].

DSNB is a procedure with low invasiveness
(Table 6). Reported complications rates of around
14-15% [13,72] compare favourably with those of

radical inguinal lymphadenectomy in historical
series. In their most recent series, Leijte et al report
a complication rate of only 5.7% [29]. Perdona et al
compared early complications (mostly seroma) in
40% and late complications (mostly lymphoedema)
in 47% of patients following radical inguinal lym-
phadenectomy in a historical control series with
14% early complications in DSNB in a more recent
series [72]. The potential advantage of reduced
morbidity with DSNB seems less pronounced in
comparison with modified inguinal lymphadenec-
tomy (Tables 5 and 6). A prospective controlled
comparison between DSNB and modified or radical
inguinal lymphadenectomy has never been done.

3.9.  Clinical approach to different patient groups
according to current guidelines

Three clinical groups must be distinguished: those
with clinically normal inguinal nodes, those with
palpably enlarged nodes, and those with enlarged
and fixed nodes (Fig. 3). Patients with enlarged and
fixed nodes will always have metastatic disease,
whereas patients with just enlarged nodes will

| Clinical examination of groins |

]

Nonpalpable lymph nodes | | Palpable lymph nodes | Fixed lymph nodes

Low risk (Tis, Ta) Intermediate and Fine needle
high risk (T1-T4)

biopsy Neoadjuvant chemotherapy

Modified lymphadenectomy Positive |
VS.
DNSB in experienced centres

Negative Salvage lymphadenectomy

Adjuvant chemotherapy

| Negative | l Positive | | Positive | | Negative | in case of R1 resection

|Good compliance | Radical inguinal lymphadenectomy |

Excision biopsy
or MIL

lymph node lymphy nodes

1 positive 2 or more positive
Negative

l Low risk || High risk | |Pelvic Lymphadenectomy |

I |

Observation ia—i Adjuvant chemotherapy ]—»[ Observation

Fig. 3 - Work flow for the management of penile cancer patients regarding the inguinal lymph nodes based on this review.

MIL = modified inguinal lymphadenectomy.
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harbour metastases in a variable but large propor-
tion. The most controversial group is that with
clinically unaffected nodes in whom micrometa-
static involvement may be present.

3.9.1. Patients with nonpalpable inguinal lymph nodes

It has been well documented that radical inguinal
lymphadenectomy for all patients with nonpalpable
lymph nodes results in overtreatment in >75% of
cases. Most experts agree that radical bilateral
lymphadenectomy is not warranted in these
patients.

The current EAU guidelines, which were last
updated in 2004 [28], still recommend surveillance of
patients with good compliance for follow-up who
are considered to be at low risk based on pathologic
factors of tumour stage (pTis, pTaGl and G2, pT1 G1).
This recommendation is based on the assessment of
the risk of finding micrometastatic lymph node
disease being <17%. Considering that a surveillance
strategy decreases tumour-specific survival in this
patient group, this recommendation must be ques-
tioned. It is a matter of judgment whether a risk of
roughly 15% of those harbouring metastatic disease
of a potentially deadly disease is a small risk or not.
At least the potential risks of a definite worsening of
the prognosis in case of regional recurrence must be
weighed against the non-life-threatening risks of
lymphadenectomy and must be discussed with the
patient.

Patients with pT1G2 are considered an inter-
mediate-risk group. Up to 50% of these patients will
harbour lymph node metastases [18]; therefore,
lymphadenectomy must be recommended.
Although the option of a surveillance strategy is
also mentioned in the EAU guidelines for this
subgroup, this must remain highly controversial,
since clinical studies have clearly demonstrated an
improved prognosis for penile cancer with early
lymphadenectomy [6,26]. The extent of lymphade-
nectomy in this group of patients, however, may be
reduced by using DSNB.

According to the EAU guidelines for high-risk
patients (pT2-4 and any stage with G3), a modified
lymphadenectomy is recommended. Certainly in
cases of locally advanced and undifferentiated
cancers (pT3 and G3), bilateral radical lymphade-
nectomy seems a safe option for management. In
centres that are experienced with DSNB, surgical
staging is done by DSNB, regardless of risk group.

3.9.2. Patients with palpable lymph nodes

In patients with penile cancer, moderately enlarged
palpable inguinal nodes which are not fixed may or
may not signify metastatic disease. The rate of false-

positive nodes has been reported to amount up to
50% [40], but in more recent series it was down to
30% [22]. A course of antibiotic treatment to reduce
lymph node swelling due to potential infection is not
recommended anymore, as it has never been shown
to safely clarify the nature of lymph node swelling in
penile cancer [15,73].

Although ultrasound-guided fine-needle biopsy is
an excellent, rapid, and easy way to find evidence of
metastatic involvement in palpable nodes, it is only
reliable when the biopsy is tumour positive. If the
biopsy is negative in such cases, it needs to be
repeated or surgical staging needs to be done. As
positive needle biopsy results will also be followed
by lymphadenectomy, it can be argued that fine-
needle biopsy in cases with palpable nodes may not
be clinically all that useful.

DSNB is not reliable in this group of patients and
should not be advocated [60,74]. In all clinically
node-positive patients, early lymphadenectomy
should be performed [6,26] and bilateral radical
lymphadenectomy is the standard procedure. In
case of contralateral nonpalpable lymph nodes, a
modified lymph node dissection or DSNB can be
considered for the clinically unaffected side.

3.9.3. Patients with fixed inguinal lymph nodes

These patients will have advanced and metastatic
disease, and many of them will die of penile cancer.
The value of neoadjuvant chemotherapy has been
advocated in recent reviews [93]. The data support-
ing this approach come from nine studies of level 4
evidence [75-77]. Since this is the strongest evidence
available, there are good arguments to follow it.
Patients should be managed by neoadjuvant che-
motherapy followed by bilateral radical lymphade-
nectomy [75-77], as long-term survivors have been
described with this approach [77]. The problems
remaining are those of the high toxicity of standard
chemotherapy protocols and a high number of
nonresponders [2].

4, Conclusions

Lymphadenectomy remains an integral part of the
management of patients with penile cancer, since
early inguinal lymphadenectomy improves their
prognosis. Efforts should be made to ensure that
lymphadenectomy is performed according to cur-
rent guidelines. Surveillance strategies are no longer
generally recommended except in well-informed,
low-risk patients. In all other patients with clinically
unaffected nodes, lymphadenectomy is a diagnostic
staging procedure. DSNB seems adequate for staging
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but should be routinely performed only in specia-
lised centres. Otherwise, a modified bilateral lym-
phadenectomy should be performed for all cases
with pT1G2 or more invasive stages with clinically
unaffected nodes. Cases with tumour-positive ingu-
inal nodes must undergo radical inguinal lympha-
denectomy. If more than two inguinal nodes are
metastatically involved, pelvic inguinal lymphade-
nectomy should be performed.
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