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Abstract 

Background: Radical lymph node dissection (RLND) is the treatment of 
choice in stage III melanoma patients. Over half of the observed complica-
tions were related to post-operative serum collection affecting wound healing. 
The aim of this study was to evaluate the use of the LigaSureTM Small Jaw 
(LSJ) on postoperative drainage fluid volume and drainage permanence in 
patients undergoing RLND. Study design: This was a prospective sin-
gle-center study in which consecutive melanoma patients underwent nodal 
dissection using the LSJ. Daily drainage volume and duration of drainage 
were recorded in post-operative course on days 3, 10 or 15 and day 20. Re-
sults: A total of 70 patients were included. Mean postoperative drainage vo-
lume was lower. Around two-thirds of patients had a drainage fluid volume 
of less than 50cc at 10 days. Mean time to drainage removal was 14.5 days. 
Conclusions: This is the first report of nodal dissection in patients with cu-
taneous melanoma using an electrothermal bipolar vessel sealing system. The 
technique was feasible, safe, and effective and resulted in reduced drainage 
fluid volume and drainage permanence.  
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1. Introduction 

Radical lymph node dissection (RLND) is the treatment of choice for patients with 
stage III melanoma. However, the incidence of complications after ilio-inguinal 
and axillary lymphadenectomy can be high, with local complication rates of up 
to 80% after ilio-inguinal RLND and up to 48% after axillary RLND [1] [2]. Over 
half of these complications are typically related to delayed wound healing as a 
result of postoperative seroma formation [3] [4]. Intraoperative insertion of 
closed suction drains is the traditional method used to reduce seroma formation 
and subsequent wound healing complications after any nodal dissection. How-
ever, their use can be associated with discomfort, increased risk of infection and 
restricted mobility, thereby delaying patients’ return to normal activities. As 
such, other strategies to prevent seroma formation may be beneficial in improv-
ing postoperative recovery and quality of life of patients. 

Various methods to reduce seroma formation have previously been proposed, 
all of which aim to reduce dead space and seal leaking capillaries and lymphatic 
channels. These approaches include tacking sutures [5], delayed exercise [6] [7], 
tetracycline spray [8], ultrasound cutting devices [9], bovine thrombin [10] and 
fibrin sealants [11] [12]. LigaSureTM vessel-sealing system (Covidien, USA) is a 
bipolar electrosurgical device that provides hemostasis by denaturing collagen 
and elastin from the vessel wall and surrounding connective tissue. The LigaSure 
Small JawTM instrument is designed to be used in confined surgical spaces, espe-
cially in thyroid surgery, parotid gland surgery and head and neck surgery, to 
usefully seal and cut vessels up to 7 mm in diameter. The efficacy and safety of 
the LigaSureTM electrothermal bipolar vessel sealing system is approved world-
wide for supportive treatment in surgery to improve hemostasis [13]. However, 
it is not approved for the reduction of seroma output in patients undergoing 
nodal dissection. 

In the present study, we analyzed our experience at the National Cancer In-
stitute of Naples using the LigaSure Small Jaw (LSJ) vessel sealing system in pa-
tients with lymph nodal metastases from cutaneous melanoma undergoing axil-
lary or ilio-inguinal dissection. The aim of the study was to evaluate whether this 
technique could decrease postoperative drainage fluid volume and time to drai-
nage removal. These data represent the first report of the use of electrothermal 
bipolar vessel sealing in patients with melanoma undergoing nodal dissection. 

2. Material and Methods 

This was a prospective study carried out at a single center (Unit of Surgery “Me-
lanoma-Skin Tumors”, Istituto Nazionale per lo Studio e la Cura dei Tumori 
“Fondazione G. Pascale”, Naples, Italy) which included consecutive patients with 
stage III melanoma who underwent radical axillary or ilio-inguinal dissection 
using the LSJ vessel sealing instrument (Covidien, USA) between June 2014 and 
July 2015. The study was conducted in accordance with the Declaration of Helsin-
ki and Good Clinical Practice. All patients provided written informed consent. 

Patients were eligible for the study if they were candidates for surgical treat-
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ment of metastatic stage III melanoma by axillary or ilio-inguinal RLND after 
positive sentinel node biopsy or clinically palpable disease.  

Surgical technique: Surgical procedure was the same in patients after positive 
sentinel node biopsy or clinically palpable disease with the use of the LSJ elec-
trothermal bipolar vessel sealing system instead of standard electrocautery to 
dissect fatty tissue, aponeurosis and to prepare the vascular plane.  

Axillary dissection was carried out through a transverse/S-shaped incision, 
raising 1 cm thick skin flaps using the LSJ instrument to the lateral border of the 
pectoralis major and latissimus dorsi muscles. RLND was realized on level I, II 
and III, en bloc with supra-axillary fat pad, preserving the thoracodorsal neuro-
vascular bundle and the long thoracic nerve. Major vessels, but not lymphatic 
vessels, were ligated, while fat dissection was carried out with the LSJ. At the end 
of surgery, a closed suction drain was inserted through the inferior skin flap and 
into the axilla.  

Ilio-inguinal RLND was initiated with a lazy S incision extending from the 
anterior superior iliac spine to the apex of the femoral triangle. Skin flaps were 
raised using the LSJ medially to the pubic tubercle and to the adductor longus 
muscle, and laterally to the apex of the femoral triangle. The fatty, node-bearing 
tissue of the triangle was removed, skeletonizing the femoral bundle in a subad-
ventitial plane and transecting the saphenous vein at the confluence. Access to 
the iliac fossa was obtained via a transverse incision through the external oblique 
aponeurosis, 4 cm above the inguinal ligament, lifting up the peritoneum. RLND 
was performed around the external iliac vessels up to the level of the ureter and 
down in the pelvis to the obturator nerve. Finally, the muscular and aponeurosis 
edges were sutured, and the wound closed over a closed suction drain in the fe-
moral triangle. 

Postoperative care: All patients were instructed to reduce physical activity for 
the first week, to shower regularly, to record daily drainage fluid volume and to 
return to the hospital for weekly follow-up visits with a dedicated outpatient 
nurse team. Drainage was removed when 24-hour drainage fluid volume was less 
than 50 cc for two consecutive days (with patients instructed to return to the 
hospital the day after the first day drainage volume was <50 cc) or a maximum 
of 30 days after surgery. 

Statistical analyses: The primary endpoint of the study was to evaluate the 
impact of the LSJ technique on postoperative drainage fluid output, with daily 
drainage volume measured on postoperative days 3, 10, 15 and 20. The second-
ary endpoint was time to drainage removal. Both endpoints were compared with 
the historical control group of our previous study [14] using descriptive statis-
tics, in which 33 patients of the control group received standard surgical treat-
ment with conventional electrocautery only (axillary metastases, n = 21; inguinal 
metastases, n = 12). The two treatment groups were comparable with regard to 
age, sex, number of removed lymph nodes and number of positive lymph nodes 
(Table 1) Primary baseline characteristics, number of lymph nodes removed, 
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and numbers of positive lymph nodes were recorded for all patients.  

3. Results 

A total of 70 consecutive patients (Table 1) with melanoma underwent axillary 
or ilio-inguinal RLND, of whom 39 had axillary metastases and 31 had inguinal 
metastases. The median age of included patients was 59 years (range 29 - 82). 
Median number of lymph nodes removed was 22 (15 - 29) and median number 
of positive lymph nodes was 2 (1 - 25).  

Postoperative lymph output: Mean daily drainage on postoperative days 3, 
10, 15 and 20 was 112cc, 53cc, 25cc and 17cc respectively (Table 2). About 
66.6% of patients had less than 55cc daily drainage volume at postoperative day 
10. 

Drainage removal incidence: Mean duration of closed suction drain place-
ment was 14.5 days. A total of 32.4% of patients had drainage removed within 10 
days and 67.5% of patients had drainage removed within 15 days (Table 3). 
 
Table 1. Patient characteristics. 

 LSJ group n = 70 Standard treatment (n = 33) 

Gender female/male (n) 47/23 12/21 

Age, median (years) 59 64 

mean 44  

range 29 - 82 26, 84 

Breslow depth, (mm)   

Median 3.0  

Mean 3.56  

Range 0.6 - 10.0  

Ulceration   

Yes 29  

No 41  

Type of metastatic disease   

Positive SN 36 8 

Clinical disease 34 25 

Site of dissection   

Axilla 39 21 

Groin 31 12 

Nodal removed (n)   

Mean 22 19 

Range 15 - 29 10 - 34 

N˚ positive node removed (n)   

Mean 2 1 

Range 1 - 25 0 - 15 
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Table 2. Postoperative lymph output in patients treated with electrothermal bipolar ves-
sel sealing system on postoperative days 3, 10, 15 and 20. 

Postoperative day 
Mean drainage volume (cc) 

Liga Sure vessel sealing system (n = 70) 

Day 3 112 

Day 10 53 

Day 15 25 

Day 20 17 

 
Table 3. Duration of closed suction drain placement in patients treated with electrother-
mal bipolar vessel sealing system. 

 
LigaSure vessel  

sealing system (n = 70) 
Standard  

treatment (n = 33) 

Mean number of days to drainage removal 14.5 23 

Drainage-free patients at 10 Days (%) 32.4 3% 

Drainage-free patients at 15 Days (%) 67.5 9% 

 
There were no intraoperative complications or blood loss in either group. Two pa-

tients in the standard treatment control group had a dehiscence after ileo-inguinal 
dissection; one because of partial skin flap necrosis and one because of wound 
infection. No other major postoperative complications occurred and there was 
no perioperative mortality. 

4. Discussion 

Nodal status is the strongest single prognostic factor in patients with cutaneous 
melanoma and the mainstay of treatment is surgical RLND of the involved ba-
sin, after either positive sentinel node biopsy or detection of clinically palpable 
disease. Despite the treated basin, the procedure is considered high-risk in terms 
of postoperative wound complications, which can include seroma, infection, 
skin-edge necrosis and wound breakdown and which have been reported to oc-
cur in 25% - 80% of patients [1] [2]. 

Fluid collection in the wound is one of the most common complications after 
RLND. The pathophysiology of seroma formation is not clearly understood and 
different hypotheses have been proposed, largely based on evidence from pa-
tients undergoing axillary dissection after mastectomy. Woodworth et al. sug-
gested that seroma formation is a consequence of surgical disruption of lym-
phatics and capillaries with ensuing leakage of fluid into the dead space created 
by surgical dissection. In others studies, seroma is considered to be a conse-
quence of inflammatory exudates, showing high concentrations of proteins in 
fluid aspirates [15]. Previous studies suggest that the bulk of the fluid accumula-
tion after RLND is not simply lymph from divided lymphatic vessels. However, 
neither it is merely a collection of serum, but rather consists of fluid formed by 
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acute inflammatory exudates in response to surgical trauma and the acute phase 
of wound healing [16] [17]. 

Following RLND, the use of closed suction drainage is required to evacuate 
lymph produced in the operative field. The duration of drainage in patients with 
melanoma can differ widely but is generally between 4 to 6 weeks [2] [18]. The 
use of electrocautery has been reported to be associated with a 44% increase in 
the probability of complications (including seroma, wound infection, wound 
necrosis, hematoma, and lymphedema) when compared with cold-knife tech-
nique [19]. Postoperative wound drainage has a significant negative impact on 
patients’ well-being, interfering with their normal daily activities, reducing sleep 
and delaying their return to work. In a study of melanoma patients who had un-
dergone inguino-femoral lymph node dissection, Mortenson and coworkers 
found that getting dressed, bathing, and sleeping were major problems for 67%, 
78% and 72% of patients, respectively [2]. 

Different surgical techniques, including avoidance of electrocautery, tacking 
sutures, ultrasound cutting devices, and modified lines of incision, have proven 
largely ineffective in preventing or reducing fluid collection after RLND [5] [9]. 
The addition of liquid fibrin sealants has also been disappointing in lymphade-
nectomy for melanoma [2] [18] [20]. In a previous randomized trial, the use of a 
fibrinogen/thrombin-coated collagen sealant patch reduced time to drainage 
removal by 4 days versus electrocautery (20 versus 23.3 days; p = 0.002) although 
daily drainage volume was not significantly reduced [14]. 

Energy-based ligation and cutting tools such as electrothermal bipolar vessel 
sealing systems are commonly used in minimally invasive or open surgical pro-
cedures. The advantages of these tools include permanent sealing, reduced for-
eign body inflammatory reaction, minimal thermal effect on surrounding tis-
sues, and reduced tissue tangling and carbonization. They also appear to be ef-
fective in closing lymphatic vessels that normally remain open with electrocau-
tery. These energy-based devices allow effective reduction of surgery time and 
safe tissue removal with no increase in postsurgical complications. The LSJ elec-
trothermal bipolar vessel sealing system uses electrothermal energy to denature 
collagen and elastin within the vessel wall and surrounding connective tissue and 
is reported to take 3.5 seconds to seal a 7-mm vessel in diameter with a blade 
temperature that never exceeds 80˚C. 

Since the introduction of the LSJ instrument in 2010, many studies have 
compared it with conventional surgical methods especially as a hemostatic de-
vice in general surgery, urology, gynecology, thyroidectomy and axillary dissec-
tion [21]. In a meta-analysis of prospective randomized trials that compared the 
LigaSure electrothermal bipolar vessel sealing system with either clamping with 
suture ligation/electrocauterization or the harmonic scalpel in various surgical 
procedures, operative time was reduced and its use was associated with less 
blood loss, fewer complications, and reductions in postoperative pain [22]. In a 
prospective, randomized clinical study, the use of the LigaSure vessel sealing 
system for axillary dissection in breast cancer surgery was associated with signif-
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icantly reduced intraoperative blood loss, duration of axillary surgery, days of 
suction drainage, and length of hospital stay when compared with conventional 
axillary dissection using electrocautery, suture ligation or vascular clips [23]. In 
another recent analysis, the use of LigaSure was shown to be effective in reduc-
ing drain volume and duration of drain placement compared with conventional 
electrocautery in patients with breast cancer after axillary dissection [24]. 

To our knowledge, there is no previous study comparing the electrothermal 
bipolar vessel sealing system for nodal dissection in patients with melanoma. In 
the present study, the use of the LSJ instrument for nodal dissection in cutane-
ous melanoma was associated with reduced postoperative lymph output and re-
duced duration of suction drainage. The drainage volume at postoperative day 
10 was reduced by one-third compared with conventional electrocautery data. 
Even more than the reduction in time to drainage removal, this shows the ability 
of electrothermal bipolar vessel sealing to reduce postoperative lymph produc-
tion (Figure 1). These findings suggest that the LSJ can be safely used in nodal 
dissection as an alternative to traditional methods in patients with cutaneous 
melanoma. However, this study presents some limitations about resctricted fol-
low-up time and number of patients observed. A larger sample size and a long 
term observation are needed to confirm these data.  

5. Conclusions 

It’s first report of axillary and ilio-inguinal lymph node dissection in patients with 
metastatic cutaneous melanoma using LSJ. The routine use of the devise was sig-
nificantly associated with reduced postoperative lymph production and days of 
suction drain than patients treated surgically with conventional electrocautery. 

 

 
Figure 1. Daily amount of drainage and percentage of patients free of drainage according post-operative days. 
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Moreover, further studies are necessary to confirm the feasibility of the electro-
thermal bipolar vessel sealing system in reducing postoperative complications of 
node dissection in melanoma patients.  
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