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Abstract
This retrospective study compared the immediate post-operative short-term outcomes of Lateral Approach-Video Endoscopic
Inguinal Lymphadenectomy (L-VEIL) and open surgery approach in patients with TNM stage N0 and N1 tumors. Inguinal
lymphadenectomies performed for various TNM stage N0 and N1 cancers between January 2011 and December 2015 at a single
center were analyzed by collecting data from operation theater records and case files. Mean blood loss, operative time, drain
output, nodal yield, nodal positivity, and complications were analyzed as post-procedural outcomes. Among the 116 surgeries
performed, 92 were open surgery and 24 were L-VEIL. Compared with open surgery, L-VEIL led to significantly lower blood
loss (64.8 mL vs. 23.3 mL; p = 0.002), mean nodal yield (11.04 vs. 8.38; p = 0.001), and mean hospital stay (3.08 vs. 8 days;
p < 0.001). However, the operative time was similar for both the groups (94.5 vs. 68.1 min; p = 0.08). Complications that were
significantly low in L-VEIL were flap necrosis [RR 1.29; 95% CI (1.03–1.72); p < 0.001], wound dehiscence [RR 1.25; 95% CI
(1.19–1.51); p = 0.005), wound infection [RR 1.34; 95% CI (1.19–1.51); p = 0.003], readmission [RR 1.3; 95% CI (1.17–1.44);
p = 0.005], and re-surgery [p = 0.014]. Occurrence of complications such as lymphocele [RR 1.25; 95% CI (0.33–4.78); p = 0.5],
lymphorrhea [RR 1.27; 95% CI (1.15–1.40); p = 0.5], and pedal edema [p = 0.2] were similar for both the approaches. L-VEIL
was effective and safe compared with open inguinal block dissection in treatment of various TNM stage N0 and N1 urogenital
and skin cancers.
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Introduction

Vulvar and penile cancer are rare diseases that account for <
5% of all female genital malignancies and ≤ 10% of male
malignancies in developed countries. However, these cancers
are very common in coastal areas of developing countries
[1–3]. On the other hand, 132,000 melanoma skin cancers
occur globally each year [4]. Involvement of inguinal lymph
node is a prognostic factor in penile and vulvar cancers and in
melanoma [5–7]. Therefore, surgical management of the in-
guinal lymph node and regional lymph node metastases of
genitourinary and other cutaneous malignancies via inguinal
lymphadenectomy [8, 9] has an accepted prognostic and ther-
apeutic value [10].With respect to urogenital cancers, inguinal
lymphadenectomy is advised based on image evidences due to
multiple reasons which include appearance of palpable lymph
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nodes due to failure of antibiotic therapy during post-operative
follow-up, and risk factors for inguinal metastasis [10, 11].
Inguinal lymphadenectomy of N0 genitourinary tumors in-
volves tissue dissection superficial to the deep fascia of the
thigh and those surrounding the saphenofemoral junction in
the femoral triangle, when it is performed electively. For N1
cases of melanoma and genital cancers, all tissue deep to the
fossa ovalis and medial to the femoral vein, extending supe-
riorly to the femoral canal, are resected [12]. N0 melanomas
undergo sentinel node biopsy.

Conventional inguinal block dissection is associated with
complications such as wound breakdown, wound infection
(abscess, cellulitis, infected hematoma, sepsis), and large
seromas which may need drainage and wound packing
[13–15]. On the other hand, minimally invasive video endo-
scopic inguinal lymphadenectomy (VEIL) offers better re-
sults, reduces complications and morbidity, and improves
cosmesis [10, 16–19]. Martin et al. reported similar overall
survival between the open-surgery approach and VEIL but
reduced morbidity with VEIL (47.5% vs. 80.0%; p = 0.002)
in patients with metastatic melanoma [7]. Wang et al. demon-
strated that operative time, lymph node harvest, and hospital
stay did not differ significantly between the groups, however,
operative blood loss, drainage tube removal time, incidence of
complications, and suture removal time were significantly re-
duced by utilizing VEIL (p < 0.05) [20].

Inguinal lymphadenectomy is associated with wound-
related complications and fails to maintain proper nodal clear-
ance. To overcome these drawbacks, VEIL appears to be a
promising technique. We performed VEIL using a lateral ap-
proach and assessed its efficacy and safety by retrospectively
comparing the surgical outcomes and the complications asso-
ciated with lateral approach video endoscopic inguinal lymph-
adenectomy (L-VEIL) and open inguinal block dissection in
patients with various primary tumors.

Patients and Methods

Patients

This 4-year, single-center retrospective study was conducted
from January 2011 to December 2015. Data were collected
from operation theater records and case files of patients who
underwent prophylactic and therapeutic inguinal
lymphadenectomies for various cancers. Oncologic outcomes
after L-VEIL or open inguinal block dissection were
compared.

Patients were included in the study if they had: (i) tumor
with clinical stage N0 and N1 (smaller than 1 cm size); (ii) any
operable primary tumor of the penis, vulva, melanoma, and
others including squamous cell carcinoma (SCC) of the leg,
malignancy of unknown primary (MUO) or gluteal SCC.

Patients were excluded if they had clinically large (> 1 cm)
lymph node, skin involvement by node, or distant metastatic
tumors.

The study was approved by the ethics committee of Kidwai
Memorial Institute of Oncology, Bangalore. The study was
conducted in accordance with the national guidelines and the
Declaration of Helsinki.

Surgical Procedure

Open surgery was performed according to the standard tech-
niques with horizontal and S-shaped open inguinal block dis-
section carried out as described previously [13–15, 21].
Briefly, the superficial and deep nodes within the triangle
bounded by the inguinal ligament superiorly, the sartorius
muscle laterally, and the adductor longus muscle medially
are removed, while skin flaps contain all the tissue present
above the Scarpa fascia.

L-VEIL is a modification of the VEIL described by other
authors which is performed with an axial camera placement
(Fig. 1a) [17–21]. In L-VEIL, all the ports were placed on the
lateral aspect of the thigh (Fig. 1b). The procedure involved
marking of the femoral triangle on the thigh and placing the
video monitor contralaterally to the operated side near the
patient’s waist. The extent of surgery was similar to the open
procedure. After administering general anesthesia, a 15-mm
vertical incision was made 2 cm lateral to the lateral boundary
of the femoral triangle, and deepened up to the facia lata.
Space was developed on either side with a blunt and sharp
dissection and two 5-mm ports were inserted on either side of
the primary incision, parallel to the lateral border of the fem-
oral triangle. A 10- or 12-mm port was placed in the primary
incision and secured with silk suture to attain air lock. This
was followed by expansion of the working space with gas
insufflation (pressure 10 mmHg and flow of 10 l/min), sepa-
ration of the skin flap between the fascia scarpa and camper.
The dissection of the tissue was performed using ultrasonic
dissector or bipolar tissue sealers (based on availability)
starting from lateral to medial approach by cutting the facia
over sartorius muscle and then rolling the tissue medially. The
long saphenous vein at the apex of the femoral triangle is
secured with clips, and the long saphenofemoral junction is
secured. The surgical specimen was then removed through the
15-mm incision using specimen retrieval bag and vacuum
drained through the 5-mm orifice. The large incisions were
sutured to complete the procedure.

Study Outcomes

The primary clinical outcomes that were evaluated were mean
blood loss, operative time, drain output, nodal yield, and nodal
positivity. The secondary outcomes included post-surgical
complications in patients after open surgery or L-VEIL.
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Statistical Analysis

Statistical analysis was performed using the Epi Info7 soft-
ware for Windows (Center for Disease Control and
Prevention (CDC); Atlanta, GA, USA). Mean and median
values were used to define numerical variables. Bivariate sta-
tistical testing was performed using two-sided chi-square tests
while non-parametric statistical associations were examined
by the Mann-Whitney test. Bartlett’s test and Wilcoxon
Two-Sample Test (Kruskal-Wallis test for two groups) were
used for inequality of population variances and p < 0.05 was
considered significant.

Results

Baseline Characteristics of the Patients

Demographic characteristics of the patients are described in
Table 1. A total of 84 patients with various primary tumors
were identified (mean age 53.44 ± 14.31 years). Of the 84, 43
patients had history of tobacco consumption while 31 suffered
from comorbidities such as type 2 diabetes mellitus (n = 18)
and hypertension (n = 13). Majority of the patients included
had ECOG grade 0 (70.69%). From the 84 patients, 32 needed
bilateral inguinal block dissections and the rest unilateral in-
guinal block dissections. For one patient with penile cancer,
open surgery was performed on right side for large lymph
nodes involving skin and L-VEIL on the left side. For other
patients undergoing bilateral dissection, the procedure follow-
ed was same for both sides. Thus, the total number of inguinal
block dissections performed was 116. Further analysis of the
data was performed based on the 116 instances of block dis-
sections and not the number of patients (Supplementary Fig.
S1).

The distribution of primary tumors (Table 2) showed 39,
46, 27, 2, and 2 cases of penile, vulvar, melanoma, SCC leg,
and MUO or gluteal SCC, respectively. In the 116 block

dissections, 92 (79.4%) were treated with open surgical ap-
proach whereas 24 (20.69%) underwent L-VEIL. Median
follow-up was 6 and 9 months after open surgery and L-
VEIL, respectively.

Peri-operative and Pathological Outcomes

Peri-operative/surgical outcome was evaluated in terms of
blood loss which was significantly lower in the L-VEIL
group compared with open surgery group (23.3 mL vs.

Table 1 Demographic and baseline details of patients with primary
tumor

Characteristics N = 84

Age (years)

Mean ± SD 53.44 ± 14.31

Median (range) 55 (28–85)

Male:Female 50:66 (3:4)

Tobacco consumption, n (%)

No 73 (62.93)

Yes 43 (37.07)

ECOG PSa, n (%)

Grade 0 82 (70.69)

Grade 1 29 (25.00)

Grade 2 05 (04.31)

Hb levelsb (mg/dL), n (%)

9–11 7 (14) males, 14 (21.21) females

11–13 19 (38) males, 30 (45.45) females

> 13 24 (48) males, 22, (33.33) females

Comorbidities only with open casesc, n (%)

T2DM 18 (15.52)

Hypertension (HTN) 13 (10.54)

a ECOG PS: Eastern Cooperative Oncology Group scale of Performance
status
b HB levels: Hemoglobin levels
c No DM and HTN was found in patients undergoing VEIL

Fig. 1 a Standard video endoscopic inguinal lymphadenectomy port placement, b Lateral approach-video endoscopic inguinal lymphadenectomy port
placement
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64.8 mL; p = 0.002). However, the operative time was
non-significantly longer in the L-VEIL group (94.5 min
vs. 68.1 min; p = 0.08). Pathological evaluation showed
that mean nodal yield and nodal positivity were signifi-
cantly better in the L-VEIL group compared with the open
surgery group (p = 0.001 and < 0.001, respectively). Mean
duration of hospital stay was significantly longer in the
open surgery group compared with the L-VEIL group
(8 days vs. 3.08 days; p < 0.001) (Table 3). There was
no conversion of the decided procedure (L-VEIL or
open surgery) during the surgery, i.e., conversion rate
was 0%.

Post-operative drain output in patients who underwent
open surgery was significantly higher on all the days when
compared with the VEIL cases (p < 0.001). The percentage of
patients whose drains were removed was higher in the L-
VEIL group than the open surgery group on the 3rd (25%
vs. 3.3%), 7th (87.5% vs. 3.3%), and 10th days (100% vs.
8.7%) (Fig. 2).

Post-surgical Complications

Risk of all the post-procedural complications was higher
in the open surgery group compared with the L-VEIL
group (Supplementary Table S1). The open surgery group
had significantly higher complications of flap necrosis
[wound grade 1; 43 vs. 1; RR 1.29; 95% CI (1.03–
1.72), p = <0.001], wound dehiscence (wound grade 2),
and wound infection (wound grade 3) [22 vs. 0; RR
1.34; 95% CI (1.19–1.51), p = 0.005 and p = 0.003) re-
spectively] when compared with L-VEIL. Lymphocele,
lymphorrhea, and pedal edema were insignificant for both
open and L-VEIL cases. Readmissions for associated
complications were significantly higher in the open sur-
gery group than in the L-VEIL group [12 vs. 0; RR 1.3;
95% CI (1.17–1.44) p = 0.005]. Survival analysis was not
performed as the groups had heterogenous primaries with
different survival patterns and would not have had any
scientific value.

Table 2 Distribution of the
primary tumor and surgery Distribution Parameter na = 116

Primary tumor for inguinal dissection, n (%)

Penis 39 (33.62)

Melanoma 27 (23.27)

Vulva 46 (39.66)

SCC leg 02 (1.72)

Others (MUOc & Gluteal SCCb) 02 (1.72)

Surgical approach, n (%)

Open 92 (79.4%)

L-VEIL 24 (20.69)

Intent of surgery, n (%)

Elective 34 (37%) open case, 19 (79.2%) L-VEILd

Therapeutic 58 (63%) open case, 5 (20.8%) L-VEIL

Incision in open therapy, n (%)

Horizontal 60 (65.21)

S-shaped 32 (34.78)

a n = total number of inguinal lymphadenectomies
b SCC: Squamous cell carcinoma
cMUO: Malignancy of unknown origin
d L-VEIL: Lateral video endoscopic inguinal lymphadenectomy

Table 3 Operative outcomes and
pathological results Parameters Open L-VEIL p

Blood loss (mL), mean (range) 64.8 (30–150) 23.3 (10–55) 0.002

Operative time (min), mean (range) 68.1 (50–95) 94.5 (60–125) 0.08

Nodal yield, mean ± SD 8.38 ± 3.24 11.04 ± 4.17 0.001

Nodal positivity, mean ± SD 1.69 ± 2.04 0.13 ± 0.34 < 0.001

Hospital stay (days), mean 8 ± 6.28 3.08 ± 0.775 < 0.001
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Discussion

Lymphadenectomy has therapeutic potential and aims to
completely remove all lymph nodes associated with the drain-
age basin especially those in the inguinal region as they are
considered as first-line regional nodes [21]. Management of
lymph nodes in penile cancer, vulvar cancer, and melanoma
involves: (1) lymphadenectomy, (2) lymphatic drainage of
clinically palpable inguinal nodes, (3) removal of superficial
and deep inguinal nodes and positive sentinel lymph node, (4)
pelvic lymphadenectomy, (5) chemotherapy, (6) optimizing
the time of lymphadenectomy depending on the TNM (tumor,
node, metastasis) stage, and (7) radiotherapy [22–25]. Many a
times simultaneous bilateral endoscopic inguinal lymphade-
nectomy is performed as a technically feasible and efficient
surgical approach to minimize the overall anesthetic and op-
erative time [26]. Previous studies reporting efficacy of VEIL
have not utilized statistically robust method for measuring its
efficacy and safety [2, 11, 27, 28]. Also, none of these studies
has presented a direct comparison of outcomes in patients
undergoing VEIL and those receiving open surgery. To the
best of our knowledge, ours is the first study that evaluated
efficacy and safety of VEIL over open surgery with statistical
measure as risk ratio (for safety).

The standard VEIL described by other authors involves
placement of the camera port axillary along the long axis of
the thigh, and the two operating ports on either side of the
camera port [17–20]. This port position has two major prob-
lems with respect to ergonomics. Firstly, the camera move-
ment is restricted by the thigh itself and secondly, the operat-
ing surgeon has to extend the hand over the thigh to reach and
operate the contralaterally placed instrument. In this study, a
modification of VEIL was used for surgery where all the ports
were shifted to the lateral aspect of the thigh for ergonomic

reasons. The port positions for L-VEIL avoid both of these
problems as all the ports have ample movement and the oper-
ating surgeon’s position is ergonomic.

This retrospective study demonstrated significantly in-
creased blood loss, mean nodal positivity, and mean hospital
stay in patients who underwent open inguinal block dissection
as compared to VEIL as an elective or therapeutic intent to
surgery for treatment of various cancers. The open procedure
showed lower mean nodal yield and higher drain output than
L-VEIL. Operative time was higher with L-VEIL, albeit non-
significantly. These results coincide with similar studies by
Martin et al., Wang et al., and Tobias-Machado et al. [7, 19,
20]. Operative time reported in these studies was significantly
higher with L-VEIL than for the open procedure (181.3 vs.
155.9 min, p = 0.008) [7]. In other studies as well, the opera-
tive time was higher with VEIL and ranged from 80 to
110 min in open case, 90–130 min or 90–180 min in VEIL
cases [16, 19, 27, 29]. However, the operative time required in
this study with L-VEIL was lesser than the operative time
reported with conventional central VEIL in previous studies
(Tobias-Machado et al. 120 min; Dhangar et al.: range of 200–
240 min; Pahwa et al.: range of 120–180 min) [16, 27, 30].
Nevertheless, it is not clear if L-VEIL requires lesser operative
time than robotic-assisted VEIL (R-VEIL) due to varied re-
sults reported by previous studies (R-VEIL mean operative
time: Waigankar S., et al.110 min; Jain et al. 69.3 min) [31,
32].

Mean blood loss was significantly reduced with L-VEIL in
this study which was similar to that reported with R-VEIL by
Jain et al. (23.3 ml [range10–55] vs. 30 ml [range 50–
250 ml]), but lower than the blood loss reported by Wang
et al. who used central VEIL (68.44 ± 42.19 ml, p < 0.05)
[20]. L-VEIL minimizes blood loss and chances of severe
infection as it enables the surgeon to make incision (port site)

Fig. 2 Post-operative drain
output (after 10 days of surgery)
% represent the percentage of
patients whose drains were
removed by respective days.
None of the drains were removed
among both the groups on
postoperative days 1 and 2.
p < 0.0001 at all points for drain
output

Indian J Surg Oncol (September 2019) 10(3):555–562 559



away from the femoral blood vessel, whereas in open surgery,
in the incision lies in close proximity of the femoral vessels.
Because of this, L-VEIL procedure does not require a sartorius
flap that is usually needed with the open procedure.
Nonetheless, there are operative concerns with both VEIL
and open surgery in order to minimize pre and post-
operative complications and morbidity, and maximize the
benefits of minimally invasive technique namely initial blunt
dissection of the correct plane (under Scarpa’s fascia) of dis-
section [33], by maintaining some fat under the skin [34].
Moreover, an experienced hand is a requirement that contrib-
utes to the increased success of VEIL over open surgery.
Emphasis is laid on three more steps in VEIL: distal lymphatic
tissue ligation at the femoral triangle vertex, proximal control
of visualized lymphatics, and ligation of the proximal portion
of the lymphatic tissue at the deep portion of the femoral
channel using clips or tissue sealers [34]. The authors believe
that the bipolar tissue sealers used in VEIL contribute to the
reduced drain and early removal of drains [35, 36].

Drains are usually removed to discharge the patient earlier
after the surgery, especially when the drainage is < 50 mL/
day—as was observedwith L-VEIL [21].We reported a drain-
age output of < 50 mL from day 1 for L-VEIL, which was
similar to another study [16]. Although VEIL requires higher
operative time, it also coincides with higher mean nodal yield
than open surgery, as observed in this and other studies [16,
18]. With an operative time of 130 min for VEIL and nearly
90 min for open surgery, the nodal yield was 7 for open and 8
nodes for VEIL [18] and in another study it was 9.7 for open
and 10.8 for VEIL (p = 0.4) [16]. In contrast, Yadav et al.
reported mean numbers of lymph nodes removed as 7.6 with
open surgery (operative time 92.35 min) and 8.3 with central
VEIL (operative time 7.6 min) [37]. Though it is unclear
whether L-VEIL can provide better nodal yield than central
VEIL as the results reported in previous studies ranged from
7.1 to 16, central VEIL led to lower nodal yield in studies by
Sotelo et al. (mean 9; range 4–15) [38] and Schwentner et al.
(7.1 ± 2.9), [39] but higher nodal yield in those by Mathevet
et al. [40] and Xu et al. [41] in comparison to that observed
with L-VEIL (11.04 ± 4.17). Observations made in other stud-
ies utilizing central VEIL (range 10.5–12.3) are comparable to
our findings [9, 12, 16, 42].

Mean nodal yield of L-VEIL of our study is similar to the
findings demonstrated by Martin et al. where in a prospective
evaluation of oncological adequacy of robotic-assisted VEIL
in eight patients, the median blood loss was 100mL in patients
with pN0 disease and the number of lymph nodes removed
were ranging from 5 to 21 on the left and 6–17 on the right
s ide [33] . Ingu ina l lymphadenec tomy inc ludes
inguinofemoral, superficial groin, and groin dissections [29].
In a retrospective study by Li et al., in 21 patients with gyne-
cological malignancies who underwent endoscopic groin
lymphadenectomy, the median operative time was 210 min

(including the dissection of both groins and other procedures),
the median blood loss was 200 mL, and the median number of
retrieved lymph nodes was 13 (range, 8–26), and all of these
were negative to metastasis [43]. A decrease in length of hos-
pital stay along with equivalent or superior lymph node re-
trieval was demonstrated with VEIL over open cases in a
review involving 67 patients undergoing 94 procedures for
metastatic melanoma, cutaneous malignancies of the genito-
urinary area, and lower extremities [29].

Lymphocele is a common complication of axillary and in-
guinal lymphadenectomy which can be treated by lymph col-
lections by excision, open or percutaneous drainage, and scle-
rosing agents [44]. The complication of lymphocele,
lymphorrhea, and pedal edema was insignificant with both
open surgery and L-VEIL in this study whereas readmission
and re-surgery for wound-related problems was required only
in open cases. There was a significant increase in wound
grades 1, 2, and 3 (flap necrosis, wound dehiscence, and
wound infection, respectively) with the open inguinal block
dissection. The extent of these complications is comparable to
other comparative studies [16, 18–20, 45] which have report-
ed a reduction or absence of the complications with VEIL.
Tobias-machado et al. reported insignificant complications
such as hematoma and lymphatic complications (VEIL 10%
vs. Open 20%; p = 0.58) and significant complications such as
skin-related events (VEIL 5% vs. Open 50%, p = 0.009) [16].
The same authors also reported that patients undergoing VEIL
experienced only lymphorrhea and hematoma whereas pa-
tients who underwent open-surgery experienced cutaneous
necrosis, lymphedema, epidermolysis, lymphocele, cellulitis,
and incision infection [19]. In a case report of bilateral VEIL,
there were no intraoperative complications, however, on skin
necrosis was observed only on the left side [18]. Wang et al.
reported zero cases of wound grade 3 and 4 complications in
both the types of surgery whereas wound grade 1 was 15.79%
for VEIL vs. 38.1% for open (p = 0.12) and wound grade 2
was 5.26% for VEIL and 23.81% for open cases (p = 0.10)
[20]. Kumar et al. reported no intraoperative complications in
either surgical approach. The wound complication rate was
significantly lower in the VEIL group than in the open group
(6% vs. 68%)with reduced length of stay after VEIL (4.8 days,
p = 0.001). However, lymphocele rates were similar in both
the cases [45].

The strength of this study is the statistical evaluation of
complications in terms of risk ratio. The limitations include:
(i) evaluation of the endpoints immediately after the surgery
with a short follow-up period of 6–9 months and (ii) small
patient size.

In conclusion, this study confirmed the effectiveness and
safety of L-VEIL for primary penile, vulvar tumors, melano-
ma, and other urogenital malignancies over open inguinal
block dissection. However, more confirmatory trials with larg-
er population size and longer duration of follow-up are
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warranted for confirming the findings. Future studies compar-
ing results obtained with L-VEIL with that of conventional
central VEIL are warranted to confirm if L-VEIL approach
can provide better surgical outcomes.
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