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ABSTRACT

The aim of the study was to determine the staging and
therapeutic benefits of a modified inguinal dissection of
patients with carcinoma of the penis with either, clinically
negative or limited clinically positive inguinal nodes. A
modified inguinal lymph node dissection in which the
saphenous vein was preserved together with reduction of
the lateral, distal and proximal margin of dissection was
performed on 10 men who had invasive penile carcinoma
and either clinically negative or limited clinically positive
inguinal nodes (N1). Two out of 7 patients with clinically
negative inguinal nodes had histologically positive nodes.
Of the 3 patients with clinically involved inguinal nodes,
one had histologically negative nodes. One patient with
positive node had distant recurrence. The sites of inguinal
involvement were localized within the boundaries of the
dissection in all patients. No major complications, no per-
manent lymphoedema nor flap necrosis occurred. None of
the patients developed local recurrence in a follow-up pe-
riod of 4-84 months (median 37 months).

Conclusion: The modified inguinal dissection is a reli-
able staging technique that also provides therapeutic bene-
fit to patients with penile cancer and clinically negative or
limited clinically positive inguinal nodes. It can be per-
formed without major troublesome complications.

Key Words: Penile carcinoma - (P.C.) modified - Inguinal
lymphadenectomy (M.1.L.).

INTRODUCTION

The status of regional lymph nodes is the
single most important prognostic factor in de-
termining long-term survival in men afflicted
with carcinoma of the penis. The fact that pa-
tients with negative lymph nodes experience a
significant disease-free survival advantage over
those with nodal involvement is well known
[12,29]. Carcinoma of the penis is associated
with clinically palpable inguinal nodes in 35 to
50% of patients at initial presentation but only
half of the nodes will be found to contain true
metastasis on histological examination. On the

85

other hand, 20% of men presenting with a nega-
tive groin examination have occult metastatic
disease, which underlies the inaccuracy of sole-
ly relying on clinical evaluation to determine
the presence of lymphatic spread to the inguinal
nodes [1,14]. The use of computerized tomogra-
phy, lymphangiography or fine needle aspira-
tion cytology is also fraught with similar con-
straints, as positive results are only encountered
in individuals with clinically suspicious nodes
[15]. Controversy exists about whether to per-
form immediate lymphadenectomy in patients
with clinically negative nodes at presentation or
to wait until inguinal lymphadenopathy devel-
ops during observation [1,28].

Several reports have demonstrated a distinct
therapeutic advantage of immediate versus de-
layed lymph node dissection [7,8,10]. However,
standard ilioinguinal lymphadenectomy (Fig. 1)
is associated with a 30 to 50% incidence of ma-
jor complications including debilitating lym-
phoedema and skin flap necrosis as well as 3%
mortality rate [1,13,28]. To identify patients in
whom lymphadenectomy is necessary, Cabanas
[2] recommended bilateral sentinel lymph node
biopsy. The sentinel lymph nodes for carcino-
ma of the penis are claimed to be located super-
omedial to the epigastric-saphenous junctions.
However, several investigators have reported
that the sentinel lymph node biopsies to deter-
mine the necessity of lymph node dissection
were unreliable [7,9,13,24,30]. Moreover, several
patients have been reported in whom incurable
lymph node metastases developed after nega-
tive bilateral sentinel lymph node biopsy
[9,24,30]. Another drawback of biopsy proce-
dures is that postoperative changes may make
subsequent clinical examination of the groins
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more difficult to interpret. In 1988, Catalona [4]
reported a modification of the classical radical
groin dissection, in which the lateral and caudal
margins of dissection were reduced and the
saphenous vein was preserved without the need
for transposition of the sartorius muscle.

The goal of the present study was to evalu-
ate: 1) The staging and therapeutic benefits of a
modified inguinal lymphadenectomy in men
with penile carcinoma who had clinically nega-
tive or limited clinically positive nodes. 2) The
complications related to the procedure.

PATIENTS AND METHODS

During the period between March 1993 and
February 2001, ten men underwent (MIL) as a
regional staging procedure for histologically
proven penile squamous cell carcinoma at the
National Cancer Institute, Cairo University and
outside the institute. The indication for the
(MIL) was the presence of invasive squamous
cell penile carcinoma (American Joint Cancer
Committee Stage PT7 to T4) [27] and a clinical-
ly negative or early limited positive inguinal
lymph node examination on either or both sides
(Figs. 2,3,4). Patients with pathologically prov-
en deep inguinal metastases underwent the tra-
ditional ilioniguinal lymphadenectomy on the
involved side and modified inguinal dissection
on the clinically negative side. Preoperative
studies included measurement of liver function
tests, kidney function tests, serum electrolytes,
chest X-ray, electrocardiogram and computed
tomography of the abdomen and pelvis for pa-
tients with clinically positive inguinal nodes.
After removal of the primary tumor, the pa-
tients received broad-spectrum antibiotics for 2
weeks to treat any septic lymphangitis and lym-
phadenitis caused by primary tumor.

Technique:

The operation begins with a 10 cm trans-
verse incision approximately 2 cm below the
groin crease (Gibson's incision) (Fig. 5-A). The
incision is deepended to the level of Scarpa's
fascia (Fig. 5-B). The superior flap is then de-
veloped in a plane parallel and just deep to
Scarpa's fascia (Fig. 5-B). A funiculus of adi-
pose and lymphatic tissue can be identified
coursing from the superficial inguinal lymph
nodes to the base of the penis. This tissue is li-
gated and divided. The superior flap is dissect-
ed approximately 8 cm superior to the incision
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and is deepened to the fascia of the external
oblique muscle (Fig. 5-C). The lymphatic tissue
deep to Scarpa's fascia is dissected off the ex-
ternal oblique fascia and spermatic cord in a
caudal direction to the level of the inguinal liga-
ment (Fig. 5-C). The inferior flap is developed
similarly 6 cm below the incision and the inci-
sion is deepened to the fascia lata. Saphenous
vein tributaries are ligated with fine silk and di-
vided, preserving the main trunk of the saphe-
nous vein and the sapheno-femoral junction
(Fig. 5-D). The lymphatic tissue is then dissect-
ed off the anterior surface of the saphenofemo-
ral junction. The deep inguinal nodes are dis-
sected out (Fig. 5-E & Fig. 6), they consist of 1
to 3 lymph nodes deep to the fascia lata imme-
diately medial and lateral to the femoral vein
(Fig. 5-E). Lymphatic tissue is then dissected
off the femoral artery up to the inguinal liga-
ment. This completes the (MIL) (Fig. 2-F). In
patients with positive nodes, the limit of dissec-
tion may need to be extended superolaterally.
The medial margin of the dissection is the ad-
ductor longus muscle, the lateral margin is the
lateral border of the femoral artery, the superior
margin is the external oblique muscle above the
spermatic cord and the inferior margin is the
fascia lata just distal to the fossa ovalis (Fig. 1).
If deep inguinal node metastasis is reported on
frozen section, iliac lymphadenectomy is per-
formed. The wound is closed and closed suction
drainage is maintained until drainage is less
than 50 ml/day. Likewise, sequential compres-
sion stocking is used until the patient is fully
ambulatory. The use of elastic stockings is rec-
ommended for at least 6 to 8 weeks postopera-
tively to minimize the likelihood of lymphoede-
ma. A 300 mg aspirin is given daily indefinitely
as a prophylactic measure for deep vein throm-
bosis.

Postoperative adjuvant chemotherapy with 5
courses of methotrexate, bleomycin and cispla-
tin was administered to one patient with
T3N2My disease. None of the patients received
adjuvant radiotherpay. Eight patients were fol-
lowed up every 4 months during the first year,
while 2 patients were examined infrequently.
Subsequently, after the first year of follow-up,
visits were variable (after year 1). The median
follow-up was 37 months (range 4-84 months).
Follow-up studies consisted of physical exami-
nation as well as computerized tomography
when appropriate.
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RESULTS

The clinicopathological characteristics of all
patients are presented in Table (1). The median
age was 58 years (range 49-74 years). Seven
patients had clinically normal nodes while two
had a small shotty inguinal nodes. One patient
had unilateral clinically positive nodes and con-
tralateral small shotty nodes that were not sus-
picious for cancer and disappeared after antibi-
otic therapy. Of the ten patients, four had
histologically involved lymph nodes and in 3 of
them the primary penile lesion was T3 squa-
mous carcinoma (Table 1). In all four patients
with positive nodes the supermodial group was
involved. In one patient, there was a unilateral
spread to the deep inguinal nodes, however, the
iliac nodes were not involved. Two patients had
a bilateral superficial inguinal involvement. the
fourth patient had a unilateral superficial posi-
tive nodes.

Table (1): Clinicopathological characteristics.
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Early postoperative complications occurred
in three patients with small area (< 1 cm) of
skin-flap necrosis, which healed secondarily
without complication, in three patients with
prolonged lymphatic drainage (23,28,30 days)
and in two with cellulitis requiring repeated
percutaneous aspiration and antibiotic therapy.

Three patients suffered transient mild lower
extremity oedema after resuming normal activi-
ty, but non of the patients had troublesome or
debilitating lymphoedema that altered their nor-
mal lifestyle except the left lower limb of the
patients who underwent the traditional ilioin-
guinal block dissection for N2 nodes. Four pa-
tients still required elastic stocking support for
lymphoedema. One patient died of metastatic
disease after 57 months, while two patients lost
follow-up after 37, 56 months. All other seven
patients are currently alive with no evidence of
recurrent disease.

Parnological Extentof  Clinical P ?}Fﬂg!oféic
I\P;L St?)%ierr?;r;he penile inguinal g} tgz:g Extent Postopera'tive Current Follow-up
o. o stage node stage inguinal lymphadenectomy complications states (months)
nodes
1 Ty Partial No Bilateral negatlive Modified - Mild left ankle NED 62
edema
- 1x2 mm wound
edge slongh
2 Ty Partial No Bilateral negative Modified Prolonged lym- NED 34
phorrhea (28
days)
3 T3 Partial No Bilateral positive Modified - Moderate penile NED 4
(SEL) oedema
- Cellulitis of the
inguinal incision
4 Ty Partial No Bilateral negative Modified - Penile oedema Lost follow-up 37
- Prolonged lym- at August 1997
phorrhea (30
days)
5 T3 Total N Bilateral positive Modified Calf and thigh oe-  NED 13
(SEL) dema (transient)
6 T3 Total Ny -Rt -ve Rt. Modified - 2x4 wound edge ~ Died 57
-Lt+ve Lt. Ilioinguinal slough Lung & bone
- Cellulitis metastases
- Massive (Lt.) low-
er limb oedema
7 Ty Partial Ny Bilateral negaitve Modified 3x4 mm wound last follow-up at 46
edge slough May 1999
8 Ty Partial No Bilateral negative Modified - Rt. thigh and calf  NED 73
oedema
- Penile oedema
9 T Partial No Bilateral negative Modified No complications NED 84
10 T, Partial No Unilateral positive  Modified - Prolonged lym-  NED 24

(SEL)

phatic drainage
(23 days)
- Penile oedema

SEL: Superficial inguinal lymph nodes.

NED: No evidence of disease.
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Fig. (1): Limits of dissection of (MIL) and standard groin dissec- Fig. (2): Example of T1 penile cancer.
tion (after Catalona [3 or 4]).

Fig. (3): Example of T1 penile cancer. Fig. (4): Showing A: T2 primary penile lesion. B: Gibson groin
incision.
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BEURAL RODES

Fig. (5): Technique of MIL after Catalona [3 or 4].

Fig. (6): Operative field showing preservation of the saphenous
and sapheno-femoral junction, femoral artery and superficial
and deep inguinal lymph node are dissected out.

DISCUSSION

Lymph node dissection is the most effective
way to eradicate small metastatic deposits in
patients with invasive carcinoma of the penis
[27]. The lack of effective adjunctive radiothera-
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Fig. (7): Incisions used for groin dissection. A-A S-shaped icni-
sion, B-B horizontal (groin crease) incision. C-C-C' T-
shaped incision D-D and D'-D' two parallel horizontal
incisions (skin bridge technique), E-E vertical incision.

py and chemotherapy and equal lack of ade-
quate noninvasive staging modalities to asses
the pelvic and inguinal nodes lend further sup-
port to the performance of inguinal lymph node
dissection [3,10,15]. Therefore, it is argued that
patients should undergo surgery at the earliest
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possible time, preferably before node invasion
is clinically detected. However, the considera-
ble postoperative complications associated with
standard groin dissection as described by Dasel-
er et al. [6], pose a serious drawback when prop-
agating the use of lymph node dissection in all
patients who present with penile carcinoma,
stressing the need to avoid unnecessary node
dissection [16]. Areas of controversy are the
management of patients with clinically negative
nodes and the extent of node dissection. Several
studies strongly support immediate lymph node
dissection. Johnson and Lo [18] reported 5 year
survival rate of 57% for prophylactic groin dis-
section versus 13% for the therapeutic dissec-
tion. McDougal et al. [20] in their series of 46
patients with invasive disease reported a 5-year
disease-free survival of 88% for those with
stage II and 66% for those with stage III disease
who underwent immediate lymphadenectomy
versus a dismal 38 and 0%, respectively, for
men who were treated expectantly with or
without groin dissection.

Another important argument against delayed
lymphadenectomy is that not uncommonly pa-
tients with penile cancer, once the primary le-
sion is removed, are unable to or neglect follow
up. This together with the propensity of penile
cancer to advance and metastasize rapidly can
lead to failure in diagnosing groin metastasis
early enough to perform salvage lymphadenec-
tomy.

Irrespective of the clear staging and thera-
peutic benefits that inguinal lymphadenectomy
offers, there is no question that the considerable
morbidity associated with the classical lym-
phadenectomy as described by Daseler et al. [6]
may represent over treatment for patients with a
clinically negative groin. The considerable ex-
tent of this dissection can cause devasculariza-
tion of the skin flaps and interruption of the
lymph channels that directly contribute to the
development of flap necrosis and lymphoedema
[23].

The fact that several different types of inci-
sions have been proposed to approach the ingui-
nal nodes is germane to the difficulties associat-
ed with radical ilioinguinal lymphadenectomy
(Fig. 7). Ornellas et al. [22], reviewed 3 ap-
proaches in 112 patients undergoing a total of
200 consecutive lymphadenectomies. In 21 pa-
tients who received a bi-iliac incision the inci-
dence of flap necrosis and lymphoedema was
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82% and 9%, respectively. In 47 men in whom
an "S" shaped incision was used, flap necrosis
developed in 72% and lymphoedema occurred
in 32%. In the remaining 44 patients in whom a
Gibson incision was adopted the incidence of
flap necrosis was reduced to 5%. However,
wound infection and lymphoedema still oc-
curred in 15% and 16% of the patients, respec-
tively. In the current study, there was no major
flap loss but only from 1 to 4 mm skin edge ne-
crosis occurred in 3 patients (30%), all healed
spontaneously after repeated dressings. Wound
infection occurred in 2 patients (20%) and sero-
ma formation in 3 other patients (30%). Mild to
moderate transient lymphoedema was found in
3 patients (30%), but it resolved completely.

Based on the anatomical lymphatic studies
by Rouviere [26], Cabanas [2] recommended bi-
lateral biopsy of the superomedial superficial
group of the inguinal nodes as a means of iden-
tifying those patients with lymph node involve-
ment who are more likely to benefit from com-
plete lymphadenectomy than those with
negative nodes. Based on these studies, he dem-
onstrated the existence of specific lymph node
center, the so- called sentinel lymph nodes,
which are claimed to be located at the junction
of the epigastric and saphenous veins. Howev-
er, subsequent reports have noted the inaccura-
cy of this method, with unresectable lymph
node metastasis developing in several patients
in whom initial sentinel biopsies were obtained
[7,9,13,24]. Attempts to modify the procedure to
an extended sentinel node biopsy, consisting of
dissection of all lymph node tissue medial to
the saphenous femoral venous junction between
the superficial epigastric vein and inguinal liga-
ment, were equally discouraging. Pettaway et
al. [25] reported a substantial false-negative rate
of 25% in 20 patients.

The (MIL) as described by Catalona [4] is
based on the pattern of lymphatic drainage of
the penis which has been precisely described by
Rouviere [26]. By surgically removing the lym-
phatics from the superomedial, inferomedial
central and deep areas, the primary sites for no-
dal metastasis in carcinoma of the penis are ef-
fectively excised. In the original series of Cata-
lona [4] and the recent update by Colberg et al.
[5], all positive nodes were found in the upper
medial quadrant of the groin. There had been
no local recurrences in the groin, even though
the lateral and inferior nodes were not resected.
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Non of their patients with negative nodes had
evidence of tumor recurrence. All their nine pa-
tients were alive with no evidence of disease.
Early postoperative complications occurred in
most of their patients, but they resolved com-
pletely including lymphoedema. Parra [23] also
performed modified inguinal dissection on 12
men with invasive squamous carcinoma of the
penis and negative inguinal nodes. Five patients
identified with nodal metastasis and the sites of
inguinal nodes were localized within the boun-
daries of the dissection in all patients. With a
follow-up of 14 to 72 months, no major compli-
cations occurred and no permanent lymphoede-
ma or flap necrosis was encountered. Non of
their patient had recurrent disease. In the
present study all 7 patients with clinically nega-
tive nodes were diagnosed and accurately
staged; two of them were identified with lymph
node metastasis and the superomedial nodes
were involved, findings that paralled those of
Catalona [4]. One patient out of the seven who
had clinically negative nodes was found to have
bilateral groin disease. Although, the median
follow-up was short (37 months), non of the pa-
tients experienced recurrent disease except for
the case with deep inguinal metastasis at the
time of presentation. These findings compare
favorably with the series using more extensive
dissection and suggest that the modified dissec-
tion also has a therapeutic role in cases with
early limited nodal involvement. Early postop-
erative complications occurred in most of our
patients, but they resolved completely including
lymphoedema. Because the lymphatic channels
lateral to the femoral artery were not removed
and great saphenous vein was preserved, the in-
cidence and severity of lower extremity oedema
was reduced. Coupled with the use of a shorter
incision with thick skin flaps, in which the sub-
cutaneous tissue above Scarpa's fascia was
maintained, major skin-flap necrosis was virtu-
ally eliminated.

The dynamic sentinel node procedure is
minimally invasive and seems promising to
identify patients with clinically occult metasta-
sis at an early stage disease who require lymph
node dissection. This technique has been used
successfully to identify the sentinel node in pa-
tients with malignant melanoma and is now be-
ing explored for other types of malignancies
such as breast cancer and carcinoma of the vul-
va [13,19]. However, the role of intraoperative
lymphatic mapping in patients with penile can-
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cer awaits further study.

In conclusion, the modified groin dissection
as described by Catalona [4] is a safe and effec-
tive means of identifying men with penile can-
cer and clinically negative inguinal nodes and a
reasonable alternative to surveillance. The pro-
cedure provides staging information similar to
the standard inguinal lymphadenectomy. Larger
number of patients and longer follow up are re-
quired to give a definite conclusion. Until the
results of the dynamic sentinel node procedure
are available, modified inguinal lymphadenec-
tomy in patients with carcinoma of the penis
with either clinically negative or early limited
positive nodes should be the diagnostic and the
therapeutic procedure of choice.
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