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Title: Inguinal Lymphadenectomy For Stage lii Melanoma: A Comparative Study Of Two Surgical
Approaches At The Onset Of Lymphoedema

Introduction: When sentinel lymph node is positive for metastasis (exclusion for micro-metastasis)
and in cases of palpable adenopathy, a lymphadenectomy should be performed. Many incisional
surgical approach have been described in literature. We perform two type of incision (vertical with
skin excision and transversal) for inguinal lymphadenectomy. The aim of this study was to compare
post-operative morbidity between these two approach in cases of Stage 11l Melanoma. We analyzed chronic
lymphoedeme, skin necrosis, wound dehiscence, wound infection and seroma rates between the two
techniques.

Methods: From April 2000 to February 2012 fifty-three patients underwent to inguinal
lymphadenectomy for Stage III melanoma at CHU of Rennes. Patients were stratified in 2 groups
according to the surgical approach, group 1 with a vertical incision with skin excision and group 2
with a transverse incision.

Results: Chronic lymphedema rate for group 1 was 37.04% and for group 2 rate was 26.92%, this
complication was lower un group 2 but no significant difference was observed (p=0.558). Skin
necrosis (p=0.235), wound dehiscence (p=1.000), wound infection (p=0.236) and seroma (p=0.757)
were not significantly different. Two cases of skin necrosis were observed in group 2 (7.69%) and
none in group 1.

Conclusion: We do not found significant difference for chronic lymphedema between these two
approach. However, we had less lymphedema with the transversal technique which has the
advantage to reduce the skin suffering when external iliac lymphadenectomy dissection is necessary in
addition to the inguinal lymphadenectomy.
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Introduction

The incidence of melanoma has been increasing over the past few decades [1] and multidisciplinary
treatment is recommended. A lymphadenectomy should be performed when sentinel lymph nodes are
positive for metastasis (excluding micrometastases <0.1 mm [2]) and in cases of palpable
lymphadenopathy [3]. Many incisional surgical approaches have been described in the literature. To
prevent the skin necrosis that is observed with vertical incisions, a modified technique has been

described using an ellipse-shaped incision [4-6].

A transverse incision has been described when inguinal lymphadenectomy must be completed with
external iliac lymphadenectomy. The transverse incision avoids a ‘T’ incision and reduces skin lesions
(wound dehiscence, skin necrosis). However, a few recent series have reported morbidity rates ranging
from 10% to 50% with this technique [4, 7-8]. The aim of this study was to compare post-operative
morbidity between the transverse and vertical incision approaches in cases of stage III melanoma. We
compared chronic lymphoedema, skin necrosis, wound dehiscence, wound infection and seroma rates

between the two techniques.

Materials and Methods

From April 2000 to February 2012, 53 patients underwent inguinal lymphadenectomy for stage III
melanoma at CHU Rennes. Patients were stratified into two groups according to the surgical approach
that was used as follows: group 1 had vertical incisions and group 2 had transverse incisions. Clinical
variables were compared between the two groups, including age, sex, height, weight, body mass index,
smoking habits before surgery, histological type of melanoma, Breslow depth, Clark level, presence of
ulceration and regression. Information regarding surgical complications, such as chronic
lymphoedema, skin necrosis, wound dehiscence, wound infection, seroma and 1-year survival, was
collected from all patients. Due to the retrospective nature of the study, lymphoedema was considered
as ‘present’ or ‘not present’, and it was not possible to confirm the stage of lymphoedema in all

patients. This study was approved by our Institutional Review Board, performed in accordance with



the principles of the Declaration of Helsinki (1964) and was in agreement with French bioethics laws

(7 July 2011). We obtained informed consent from all patients.

Surgical Procedures

The two procedures are described in Figure 1. In group 1 (Figure 1-A), a vertical incision with skin
excision was made. Drawings were made with the patient in the supine position; an upper point was
marked at the femoral pulse under the inguinal ligament and a lower point was marked at the junction
between the adductor longus and the sartorius muscle. An ellipse was marked on the skin between
these two points, the amount of skin resection is determined by pitching the skin. An incision was
made on the superficial fascia, including the skin in the specimen. In group 2 (Figure 1-B), a
transverse incision was made at a three-finger distance below the inguinal ligament. The decision
regarding which incision to use was made by the surgeon in the operating room. The remaining steps
of the surgical procedure were identical for both groups. Briefly, the great saphenous vein was
systematically ligated, followed by lymphadenectomy of the tissue under the superficial fascial layer,
over the aponeurosis of the adductor longus and over the aponeurosis of the sartorius up to the
inguinal ligament deep to the femoral pedicle. Finally, two suction drains were placed and skin closure
was achieved in three planes without tension using 2/0 Vicryl® for the subcutaneous plane, 3/0
Monocryl® for the intradermal plane and staples for the skin. A compression bandage was maintained

until drain removal.

Statistical Analysis

Data analyses were performed using the SPSS statistical software (version 16.0 for Windows, SPSS,
Inc., Chicago, IL, USA). The Student’s t-test, Mann—Whitney U-test and Fisher test were used where

appropriate. Statistical significance was defined by p <0,5.

Results



We retrospectively analysed 53 patients, 27 in group 1 (G1: vertical incision with skin excision) and
26 in group 2 (G2: transverse incision). The results are summarized in Table 1. No significant
differences were observed in patient characteristics between the two groups. The mean age was 48.85
years (G1) vs. 56.73 years (G2) (p = 0.071), the mean height was 167.58 cm (G1) vs. 169.35 cm (G2)
(p = 0.562) and the mean body mass index was 24.54 kg/m® (G1) vs. 25.24 kg/m* (G2) (p = 0.527).
Similarly, no significant differences were found in sex (p = 0.586), histological type (p = 0.293),
Breslow depth (G1 = 3.0 mm vs. G2 = 3.1 mm, p = 0.516), Clark level (p = 0.218), ulceration (p =

1.000) and regression (p = 0.146).

No significant difference was observed in the rate of chronic lymphoedema between groups 1
(37.04%) and 2 (26.92%) (p = 0.558). There were no significant differences in skin necrosis (p =
0.235), wound dehiscence (p = 1.000), wound infection (p = 0.236) and seroma (p = 0.757) between
the two groups. Furthermore, there was no significant difference in the 1-year survival (p = 1.000)
between the two groups. The post-operative morbidity rates between the two groups are summarized

in Table 2.

Discussion

Many previous studies have described modifications of the incisional techniques for inguinal
lymphadenectomy because morbidity rates associated with this procedure remain high [4-7,9]. A
prospective randomized study of two transverse incisions—one above, and one below, the inguinal
ligament—was performed on 62 patients [10]. A higher complication rate was observed in the group
whose incision was below the inguinal ligament (the same procedure described in our study) but no

significant difference in chronic lymphoedema or survival was observed between the two groups.

In our study, the transverse incision was favoured because it avoided a « T » incision in cases where
crural or external iliac lymphadenectomy was required. Transverse incisions should reduce the risk of

skin suffering. Although statistical significance was not achieved, less lymphoedema was observed in



G2, which may be explained by the reduction in the ‘tourniquet effect’ observed in cases with a

vertical incision, which is caused by healing in the member axis (Figure 2).

The vertical incision (as used in group 1) offers better exposure for lymphadenectomy but may
increase skin suffering; thus, many surgeons perform an ellipse-shaped incision to reduce this risk

(Figure 1-A).

We observed a higher complication rate of chronic lymphoedema in group 1 compared with group 2
(37.04%vs.26.92% , p = 0.558), though the difference was not statistically significant. Two cases of
skin necrosis were observed in group 2 (7.69%) vs. none in group 1. This may underline the utility of

an ellipse-shaped incision to reduce skin suffering when a vertical incision is chosen.

No significant difference in lymphoedema was observed between the two groups. Previous authors
have described procedures to decrease the incidence of lymphoedema, including preservation of the
great saphenous vein [8,11,12]. Zhang et al. described a 50% decrease in lymphoedema with this
method in a study of 64 patients with vulvar carcinoma, with no difference in survival was observed

[12].

Dardarian et al. demonstrated a reduction in chronic lymphoedema from 39% to 11% (p < 0.05)
associated with a reduction in cellulitis from 45% to 0% (p < 0.001) and a reduction in wound
dehiscence from 25% to 0% (p < 0.02) [8]. A recent meta-analysis confirmed Dardarian’s results
regarding lymphoedema reduction with an odds ratio of 0.24 and a confidence interval of 0.11-0.53

without local recurrence [11].

New solutions to reduce lymphoedema have been proposed. Preservation of muscular fascia was
described with an associated incidence of chronic lymphoedema of 14% [13], which is lower than both
our series and other publications [7]. Sartorius transposition was evaluated and did not reduce
postoperative wound morbidity [14]. Transplantation of the greater omentum in the treatment of
chronic lymphoedema has been described with positive results, but it was a small case series and an

abdominal approach was necessary [11,15].



Although our study was a retrospective cohort study, to the best of our knowledge, it is the first
comparative study of these two incisional approaches for inguinal lymphadenectomy for stage III

melanoma.

Conclusions

We did not find a significant difference in the incidence of chronic lymphoedema between patients
who had transverse and vertical incisions. With regard to the complication rates of inguinal
lymphadenectomy for stage III melanoma, we plan to conduct a prospective study comparing the two

incisions to validate the present results.
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Figure Legends:

Figure 1: The two-incision procedure. A: A vertical incision with an ellipse-shaped incision (Group 1)

B: A transverse incision made at a three-finger distance below the inguinal ligament (Group 2).

Figure 2: A: A vertical incision. Blue arrows indicate the healing process; red arrows indicate the
‘tourniquet effect’. B: A transverse incision. Blue arrows indicate the healing process that may avoid

the ‘tourniquet effect’.
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Table 2. Post operative morbidity rates between transverse and vertical incision

Variable Group 1 Group 2 p value (*)

Lymphedeme Yes 10 (37,04%) 7 (26,92%)
no 17 (62,96%) 19 (73,08%) 0,558

Skin necrosis Yes 0 (0,00%) 2 (7,69%) 0.235
no 27 (100,00%) 24 (92,31%)

Wound dehiscence Yes 4 (14,81%) 3 (11,54%) 1,000
no 23 (85,19%) 23 (88,46%)

Wound infection Yes 3 (11,11%) 0 (0,00%) 0236
no 24 (88,89%) 26 (100,00%)

Seroma Yes 8 (29,63%) 6 (23,07%) 0.757
no 19 (70,37%) 20 (76,93%)

One year survival Yes 20 (88,96%) 19 (84,78%)
no 3 (13,04%) 4 (15,22%) 1,000
Unknown 4 3

* Fisher test



Table 1. Patients characteristics

p value
Variable Group 1 Group 2 (¥ Hk HAE)
Number 27 26
Age 48,85 +/-15,89 56,73 +/-15,29 0,071 *
Size 167,58 +/-9,75 169,35 +/-9,70 0,562 *
Weigh 63,37 +/-13,19 72,16 +/-12,36 0,326 *
Gender Men 11 (40,74%) 13 (50,00%) 0,586 I
Women 16 (59,26%) 13 (50,00%)
Smoke non-smoker 18 (66,67%) 11 (73,33%)
smoker 9 (33,33%) 4 (26,67%) 0,739 e
unknown . 11
Histological type of melanoma
SSM 17 (73,91%) 8 (53,33%)
Nodular 3 (13,04%) 4 (26,67%)
Acral 1 (4,35%) 3 (20,00%) 0.293 .
Acromic 1 (4,35%)
Spitz 1 (4,35%) .
unknown 4 11
Breslow (mm) 3,00 (1,56-5,00) 3,10 (1,15-4,75) 0,516 *E
Clark 11 8 (33,33%) 7 (33,33%)
v 13 (54,17%) 7 (33,33%) 0218 sk
A% 3 (12,50%) 7 (33,33%)
unknown 3 5
Ulceration  No 17 (68,00%) 11 (64,71%)
Yes 8 (32,00%) 6 (35,29%) 1,000 ok
unknown 2 9
Regression  No 25 (100,00%) 14 (87,50%)
Yes . 2 (12,50%) 0,146 ok
unknown 2 10

* t Student test, ** Mann Whitney test, *** Fisher test. SSM: spreading superficial melanoma.
Quantitative data value are express in mean (except Breslow express in median) Qualitative data are
express in number and percentage.



The two-incision procedure. A: A vertical
incision with an ellipse-shaped incision (Group
1). B: A transverse incision made at a three-
finger distance below the inguinal ligament
(Group 2).
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The two-incision procedure. A: A vertical incision with an ellipse-shaped incision (Group 1). B: A transverse incision made at a three-finger distance below the inguinal ligament (Group 2).
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Figure 2.

A: A vertical incision. Blue arrows indicate the healing process; red arrows
indicate the ‘tourniquet effect’. B: A transverse incision. Blue arrows indicate
the healing process that may avoid the ‘tourniquet effect'.
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Figure 2. 
A: A vertical incision. Blue arrows indicate the healing process; red arrows indicate the ‘tourniquet effect’. B: A transverse incision. Blue arrows indicate the healing process that may avoid the ‘tourniquet effect’.




