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Abstract: The overwhelming majority (95%) of penile cancers are of the squamous cell carcinoma (SCC) 
variety. SCC of the penis tends to metastasize through the lymphatic system to the inguinal lymph nodes, 
both superficial and deep, and then on to pelvic nodes. Video endoscopic inguinal lymphadenectomy (VEIL) 
is an emerging minimally invasive option for inguinal lymphadenectomy (MIIL). There are some technical 
variations reported as lateral approach VEIL (L-VEIL), VEIL with hypogastric proposition (H-VEIL) 
and robotic-assisted VEIL (R-VEIL). Our paper aimed to discuss the technical aspects, complications, and 
operative outcomes associated with VEIL. We looked over literature that was available online, conducted 
using terms including “Video Endoscopic Inguinal Dissection”, “VEIL”, “Robot-assisted Inguinal 
dissection”, “R-VEIL”, “RAVEIL”, and “Minimal invasive Inguinal dissection” in PubMed, Google Scholar, 
and Embase libraries. available on the surgical treatment of MIIL. It included the consolidated expertise 
of the authors in the technical that it will be presented as well as important historical articles and clinical 
guidelines relating to management of the VEIL. Limitations were placed on the search to include only 
articles that were relevant. We faced the indications, MIIL Step-by-Step procedure, the postoperative care, 
the drawbacks and data reported about oncological follow-up after surgery. The evaluation of the MIIL 
Step-by-Step procedure has achieved an important reduction in skin necrosis and wound infection, bleeding 
quantity, length of hospitalization, and period of drainage instead to open inguinal lymph node dissection 
(ILND) approach. Notably, it seems to be similar comparing VEIL, L-VEIL, H-VEIL and R-VEIL 
regarding morbidity, complications and oncological outcomes. Available evidence suggests that all MIIL are 
associated with more benefits in: reducing complications with analogous oncological outcomes with ILND; 
and the 5-year survival rates were comparable, with ILND at 65% and VEIL at 66.8% (P=0.636), although 
the follow-up period has been shorter.
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Introduction

Background

Invasive penile squamous cell carcinoma (SCC) typically 
metastasizes to the inguinal lymph nodes (ILN) first. 
Due to social stigma surrounding the topic and a lack of 
expertise among clinicians, up to 25% of men are diagnosed 
with advanced-stage disease at the time of presentation (1). 
Despite growing experience in managing penile cancer over 
the years, surgery remains the action toward of therapeutics. 
The involvement of the lymphatics located in the inguinal 
region is the most crucial prognostic factor (2-4).

Rationale and knowledge gap

It recommends bilateral inguinal lymph node dissection 
(ILND) for all patients, after management of their primary 
lesions, who are staged as intermediate (T1b) and high-risk 
tumors (T2 and T3) (5). Nonpalpable lymph nodes (LN) 
with low-risk disease can undergo observation, while bulky, 
palpable LN should receive neoadjuvant chemotherapy 
before ILND. Additionally, any patient with a positive LN 
on dynamic sentinel node biopsy (DSNB) should undergo 
ILND as well. Our updated description encompasses all 
four distinct inguinal lymphadenectomy (MIIL) techniques, 
surpassing the previous review. Instead of simply citing 
surgical options, this resource offers a thorough analysis of 
each technique, outlining its various aspects and presenting 
a step-by-step guide to help readers understand and 
choose from the available options (6-9). Despite evidence 
that patients undergoing ILND had a survival benefit 
incomplete adherence to the guidelines has been described, 
probably due to fear of overtreatment and complications 
(2,10,11).

Among individuals with inguinal nodes that cannot be 
detected through touch, it is critical for prognostic factors 
associated with a greater chance of inguinal metastasis to 
be thoroughly assessed. When these factors are present, 
prophylactic surgical resection of the inguinal LN has shown 
to increase survival (12). On the other hand, for patients with 
palpable and resectable ILN, complete cure is possible with 
or without adjuvant chemotherapy. When nodal ulceration 
or local skin invasion is noted, surgery can promote symptom 
palliation or avoid death due to femoral bleeding (2).

Objective

Understanding the endoscopic anatomy is crucial in order 

to achieve successful outcomes when performing surgery. 
Failure to do so may result in incomplete dissection and 
incomplete surgery. Research has shown that endoscopic 
surgery in the inguinal region is a viable choice for patients 
with minor inguinal conditions, resulting in significantly 
reduced rates of adverse events (13). Retrograde, the most 
commonly used technique, begins at the highest point of 
the femoral triangle and progresses toward the inguinal 
ligament at the top (13,14). This clinical review will focus 
on describing the MIIL techniques applicable for patients 
diagnosed with penile SCC.

Minimally invasive option for inguinal 
lymphadenectomy surgical assessment and 
treatment of regional lymph nodes

Anatomic background

Penile carcinoma spreads to inguinal lymph nodes first 
(superficially and then deeply) before developing into 
a distant metastatic illness (15). The boundaries of the 
femoral triangle are defined by the adductor longus muscle 
on the inner aspect, the sartorius muscle on the outer 
aspect, and the inguinal ligament on the upper aspect. The 
fascia lata serves as the anatomical barrier that distinguishes 
the superficial and deep sets of inguinal lymph nodes. The 
template guidelines for the dissection are influenced since 
superficial nodes are the first to be affected. The viability 
of the dissected skin flaps is contingent on the presence 
of anastomotic vessels situated within Camper’s fascia’s 
superficial adipose layer, which run parallel to the natural 
skin creases in a lateral-to-medial direction.

Inguinal endoscopic anatomy

Endoscopic video inguinal procedures are often seen as a 
suitable choice for Individuals with inguinal conditions of 
small magnitude. The retrograde approach, commencing 
at the distal apex of the femoral triangle and advancing 
proximally toward the inguinal ligament, is the prevailing 
technique (13,14). To achieve successful outcomes with 
this procedure, it is primordial to be aware of the anatomy 
of the endoscopic region. The first big anatomic markers 
to identify are the boundaries of skin, Camper’s, and 
Scarpa’s fascia using a minor surgical opening. After 
this, finger manipulation can be used to set the trocars. 
Insufflation with CO2 gas and examination with a blunt 
optic instrument allows for appropriate separation of the 
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skin from underlying lymphatic and vascular structures. 
he most superficial aspect of the femoral triangle is 
demarcated by the sartorius muscle, which functions as 
a band. The adductor longus is the average boundary, 
and they are both easily identifiable endoscopically. The 
Saphena Magna or great saphenous vein traverses the 
farthest ends and can be identified in many patients, even 
if the lymph nodes are not distinguishable. A proximal 
assessment would lead to the identification of the fossa 
ovalis, also referred to as the saphenous hiatus, which is 
the location of the accessory saphenous vein and other 
tributaries of the great saphenous vein.

One should be careful when resecting around the 
saphenous-femoral junction, as most hubs are located 
above this intersection. These hubs can be identified by 
their brown or green tinge. Preoperative ultrasound can 
be beneficial to examine the skin in the area of the most 
prominent hubs. If fluorescence is available, minimally 
invasive resection can be used to remove any doubtful hubs.

The femoral triangle is recognized when the fascial lata 
of the thigh is segmented over the femoral conduit’s beat. 
This procedure should expose the profound inguinal nodes 
and encompass all nodal and areolar tissue that lies adjacent 
to the femoral vein and runs parallel to the adductor longus 
muscle. The excision ought to persist until the discovery 
of Cloquet’s node, which is a proximal lymph node located 
within the femoral vessel.

The following procedures are all performed while the 
patient is under general anesthesia. Standard prophylactic 
antibiotics administered as single dose (second generation 
cephalosporin). Elastic stockings are employed for the 
prevention of deep vein thrombosis (DVT), while infection 
prophylaxis is achieved through the use of appropriate 
measures. The main instruments required with are:  
30° laparoscopy optic, extraction bag, bipolar forceps and 
5 mm endo-clip, monopolar scissors Ligasure™ (Covidien 
Surgical®, Minneapolis, MN, USA) vascular sealant.

Surgical techniques

Video endoscopic inguinal lymphadenectomy  
(VEIL)-conventional
The leg and thigh are flexed to expose the femoral triangle, 
which is marked with ink on the skin. Afterward, the leg 
is stretched out and fastened to the table, causing a slight 
abduction and external rotation of the thigh. A monitor 
displaying video is placed in front of the surgical area, near 
the patient’s pelvis.

To begin the procedure, a 1.5 cm incision is created 
2 cm from the vertex of the femoral triangle, extending 
through the subcutaneous tissue until reaching Scarpa’s 
fascia. Additionally, a second 1 cm incision is made 2 cm  
above and 6 cm towards the middle from the initial incision, 
which serves as an entry point for a 10 mm port. By means 
of this approach, it is possible to locate the path of the 
saphenous vein. Subsequently, a laterally symmetric port 
with a diameter of 5 mm is inserted to facilitate the use 
of graspers, dissection tweezers, and scissors. A 10 mm 
Hasson trocar should be used as the opening port, with a 
0-degree optic inserted at the same port. The tweezers of 
the harmonic scalpel and the clipper should be introduced 
at the medial port. The surgeon and camera operator are 
positioned to the side of the surgical site. CO2 is insufflated 
at a pressure of 15 mmHg to create a working area, which 
is then maintained at 5–10 mmHg throughout the surgery. 
Transillumination is employed to help determine the 
direction of the dissection, allowing for a more precise 
surgical procedure.

We use a harmonic scalpel to perform separating the 
skin flap in a retrograde manner, which is a key part of the 
procedure’s success. We begin by separating the skin from 
the fibro-areolar tissue that anchors the superficial lymph 
nodes, extending to the fascia of the external oblique 
muscle on the upper aspect. Next, we begin dissecting 
the critical structures, keeping within the confines of the 
medial long adductor muscle and its fascia, the lateral 
sartorius muscle and its fascia, and the inguinal ligament 
at the superior aspect. During this, we should keep an eye 
out for any branches that may be connected to the femoral 
nerve and must be preserved. Following this, we can trace 
the long saphenous vein and perform a craniotomy to 
reach the oval fossa.

After locating the femoral artery and opening the 
femoral vein sheath, we can establish the outer limit of our 
dissection, allowing us to access the deep cervical lymph 
nodes. It is currently necessary to control both the femoral 
artery and vein using 1–2 branch clips. To begin, tie off the 
fibroareolar tissue at the distal end of the femoral triangle 
vertex, then employ a harmonic scalpel to dissect it. Careful 
handling of the specimen near the veins is essential to 
prevent any vascular damage during dissection and release 
of the lymph nodes superior to the femoral region Similar 
to the conventional technique, the femoral veins should be 
skeletonized, and all local lymphatic tissue should be excised.

The long saphenous vein should be distally ligated with 
clips. Most branches can be controlled with a harmonic 
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scalpel, but larger branches need to be ligated with 
metallic clips. The opening of the femoral vein should be 
meticulously dissected and secured with polymer clips, if 
possible. Free the specimen on the medial side of the long 
saphenous vein and ligate the proximal segment of the 
lymph nodes in the deep region of the femoral canal using 
clips. Once complete, the endoscope view should show that 
all tissue of the region has been fully resected.

To facilitate removal through the 15 mm incision, a bag 
should be used to contain large surgical specimens. For 
vacuum drainage, a 5 mm orifice should be utilized, and 
larger incisions should be sutured upon completion (Figure 1).

Lateral access VEIL (L-VEIL)
The patient is positioned in a supine posture on a split-
leg table with legs spread apart. The affected leg is then 
abducted and slightly flexed at the knee. On the opposite 
side of the patient’s body, the scrub nurse stands while the 
video system is positioned at waist level on the opposite side 
of the operated limb. Prior to commencing the procedure, 
marking of the inguinal ligament, anterior superior 
iliac spine, and femoral triangle is carried out during 
the preoperative phase. IV antibiotic prophylaxis is also 
recommended. During the operation, the surgeon and the 
assistant stand lateral to the operative leg on the same side, 
so there is no need for position exchange. The 3-incision 
superolateral inguinal approach is used for L-VEIL.

A 1.5 cm vertical incision is made situated 6 cm beneath 
the anterior superior iliac spine. Via this incision, blunt 
dissection under Scarpa’s fascia is made using scissors 
and finger technique. A 12 mm trocar is inserted to 
accommodate a 30° laparoscope lens, with narrowing of the 
incision to avoid leakage. A second incision was made 3 cm 
below and 1 cm medially to the first port, to place a 12 mm 
trocar. This will be the main working port accepting the 
harmonic scalpel® (Ethicon, CA, USA)/Ligasure® (Covidien, 
MA, USA) alternatively, for the clip applier. The last 5 mm 
port is placed 3 cm above; 1 cm medially to the first port (at 
the level of vertex of femoral triangle). Graspers, scissors, or 
a dissection device can be used in this entry. The working 
area was infused with CO2 at 12 mmHg to achieve rapid 
space distension. Thereafter, to prevent the development of 
emphysema, CO2 pressure was maintained at 7–9 mmHg  
throughout the procedure. By trans-illumination, the 
dissection area’s progression towards the cavity can be 
efficiently tracked and monitored for proper orientation.

Using a harmonic scalpel or Ligasure, dissection is 
performed at the appropriate plane below Scarpa’s and 
Camper’s fascia until visualization of the external oblique 
aponeurosis occurs. This allows for removal of all superficial 
lymphatic tissue. The adductor longus muscle medially, 
the Sartorius muscle laterally, and the inguinal ligament 
superiorly are key landmarks that must be clearly visible 
during the procedure. Femoral nerve branches should be 

Figure 1 Conventional access—VEIL. (A) Insufflation to create a working space. (B) Separating the skin from the fibro areolar tissue. 
(C) Tracing the long saphenous vein to reach the oval fossa. (D) Boundary of dissection accessing to the deep cervical lymph nodes. (E) 
Skeletonized the femoral veins. (F) All tissue of the triangle fully resected. VEIL, video endoscopic inguinal lymphadenectomy.
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identified and preserved. Subsequently, the femoral artery is 
located at the femoral triangle, and the fascia is opened along 
its extension. Later, the femoral vein is identified, and the 
Saphenous vein is dissected and preserved whenever possible 
or ligated after clipping at Saphenofemoral junction.

Following that, clips are utilized to ligate the tributaries 
of the Saphenous vein, such as the superficial circumflex 
iliac, superficial epigastric, superficial external pudendal, 
as well as superficial lateral and medial cutaneous veins. 
The femoral canal is dissected until the pectineus muscle 
is visible in order to fully retrieve the nodes and expose 
Cloquet’s lymph nodes. Subsequently, clips are employed to 
isolate the dissected node-bearing tissue at the femoral apex. 
Depending on the size of the specimen, an incision of 1.5 or 
2–2.5 cm is made in order to remove the specimen using a 
retrieval bag. Next, a suction drain is inserted via the lower 
port, and the incisions of the ports are closed. Following the 
procedure, an elastic compression bandage is applied from 
the lower leg to the thigh, and rehabilitation is promoted 
(Figure 2).

Hypogastric access VEIL (H-VEIL)
This access is ideal for patients that need inguinal and 
pelvic simultaneous lymphadenectomy, named as PISA (16).  
The patient is lying down on their back with their lower 
limbs apart. Delineating the Scarpa triangle in situ on 
the skin bilaterally is needed when performing an ILND. 
Blunt dissection is employed to establish a subcutaneous 
abdominal workspace, starting at the umbilicus and 
progressing caudally towards the targeted inguinal ligament. 
Afterwards, a dilating trocar-balloon is inserted. Three 
trocars are then placed: An 11 mm trocar is positioned at the 
optic access site, while two 5 mm trocars are placed at the 
midpoint of the lines joining the umbilicus with the pubic 
symphysis and the anterior-superior iliac spine, forming a 
triangle that points towards the inguinal ligament. Advanced 
balloon fixation trocars are recommended, and it is advisable 
to commence with low-pressure CO2 insufflation of  
15 mmHg during trocar placement. After the completion of 
trocar placement, the pressure can be lowered to 10 mmHg. 
This approach reduces the likelihood of subcutaneous 

Figure 2 Lateral access—L-VEIL. (A) Leg position. (B) Dissection of space. (C) Dissection of saphenous vein. (D) Great saphenous vein. 
(E) Femoral and saphenous vein junction. (F) Femoral artery dissection. (G) Ext. oblique upon inguinal ligament. (H) Transillumination 
boundary control. (I) Postoperative view. GSV, great saphenous vein; SFJ, saphenous-femoral junction; L-VEIL, lateral video-endoscopic 
inguinal lymphadenectomy.
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emphysema formation during the procedure.
Transillumination and manual visual inspection are 

utilized to establish a dissection plane between Camper’s 
and Scarpa’s fascia, commencing from the hypogastric 
area and progressing up to the inguinal ligament, which is 
the highest point for inguinal lymph node dissection The 
dissection advances downward with the aid of Ligasure™ 
vascular sealant, and the procedure proceeds once the 
boundary of the falciform process of the fascia lata and the 
saphenous opening (fossa ovalis) in the midline, as well as 
the medial edge of the Sartorius muscle on the lateral side, 
have been identified the long adductor muscle’s medial 
and lateral borders are exposed. When performing the 
superficial inguinal lymph node dissection, the saphenous 
vein should be preserved and as many of the venous 
tributaries as possible should be retained to avoid any loss 
of skin blood supply, until they reach the bottom of Scarpa’s 
triangle. Following that, dissection of the deep inguinal 
nodes is carried out by entering the saphenous opening 
and carefully excising the surrounding tissue from both 
femoral vessels. To prevent postoperative lymphorrhea, 
it is crucial to utilize both bipolar energy and surgical 

clips during this stage. The laparoscopic extraction bag, 
along with an 11 mm trocar, is used to completely remove 
the surgical specimen with a surgical drain is put in the 
wound to help it heal, and is left there until it has healed. 
The contralateral inguinal lymph node dissection (LND) 
can be performed using the 11 and 5 mm trocars already 
positioned in the midline. An extra trocar must be inserted 
at the midpoint between the umbilicus and the anterior-
superior iliac spine on the opposite side, in addition to the 
11 and 5 mm trocars already present in the midline. The 
patient is placed in a 30-degree Trendelenburg position, 
and the trocars used for the initial ILND are repositioned 
within the abdomen through the same incisions. An 
extended pelvic lymph node dissection is then performed. 
After the procedure, the surgical specimen is extracted 
through the 11 mm trocar, and a drainage tube is placed at 
the surgical site to prevent any fluid buildup (Figure 3).

Robotic assisted VEIL (R-VEIL)
To perform a bilateral groin dissection, the patient is 
positioned in a low lithotomy position without altering 
the robot’s position. For a dissection on the right side, the 

Figure 3 Hypogastric access—H-VEIL. (A) Patient positioning. (B) Delineating the Scarpa triangle on the skin. (C) Forming a triangle 
towards the inguinal ligament from hypogastric region. (D) From hypogastric to the inguinal ligament. (E) Border of the Sartorius muscles. 
(F) The long adductor muscles. (G) Preservation of saphenous vein. (H) Deep inguinal nodes dissection boundaries. (I) Extraction using an  
11 mm trocar. (J) Reposition of the trocars in the abdomen. (K) A pelvic lymph node dissection. (L) The specimen is extracted via the  
11 mm trocar. H-VEIL, hypogastric video-endoscopic inguinal lymphadenectomy.
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assistant will stand lateral to the patient’s right leg, and 
for the left side, the assistant will stand in-between the 
patient’s legs. Once the inguinal and groin region has been 
prepared and draped, a sterile Foley catheter is inserted. 
The skin surface is marked with accurate landmarks to 
form an inverted triangle, with the base consisting of a line 
that connects the pubic tubercle and the anterior superior 
iliac spine, following the path of the inguinal ligament. 
The sartorius muscle forms the lateral boundary, extending 
towards the apex, while the adductor longus muscle forms 
the medial boundary, also pointing towards the apex. These 
markings serve as guides for trocar placement and dissection 
extent determination.

A 2-cm skin incision is created 3 cm inferior to the 
inferior aspect of the femoral triangle, located 2.5 cm below 
the inguinal ligament. Following that, the layer of Scarpa’s 
fascia, a white subcutaneous tissue, is identified. Using 
sweeping finger dissection, the potential space beneath the 
fascia is dissected, producing two skin flaps at the triangle’s 
apex in both directions. Afterwards, two 8-mm robotic ports 
are inserted using finger-guided techniques, one on the 
lateral side and one on the medial side. Using a 12-mm origin 
balloon port trocar (Origin Medsystems, Menlo Park, CA, 
USA), a subcutaneous workspace is created by insufflating 
the area at 25 mmHg for 10 minutes. Subsequently, 
this will enable the endoscope to move smoothly and 
produce a subcutaneous flap above Scarpa’s fascia. The 
CO2 insufflation pressure is decreased to 15 mmHg,  
followed by the insertion of a 0-degree 10-mm lens. An 
additional 10-mm assistant port is placed between the 
camera and the primary 8-mm working port on the assistant 
side. For the first operation, the robot is located 45 degrees 
away on the opposite side (right side) whereas for the 
second procedure, The robot is positioned on the ipsilateral 
side of the patient (left side). Delicate dissection of the 
membranous and lymphatic tissue deep to Camper’s fascia 
can be performed using a bipolar Maryland or PK forceps 
in the left robotic arm and a monopolar scissors in the right 
arm. It is important to ensure that the anterior working 
space is fully developed up to the inguinal ligament. The 
inguinal ligament can be easily identified by its transverse 
structure and white fibers, which mark the upper limit of 
the dissection. Care should be taken to achieve this. The 
superior boundary should be the inguinal ligament, while the 
lateral and medial boundaries should be the sartorius muscle 
and adductor longus muscle, respectively. Many patients 
can have their saphenous vein spared, and small branches 
of the femoral artery and vein may need to be clipped or 

divided. To help locate the sartorius and adductor longus 
muscles, look for their corresponding fascia in the previously 
skin markings. The medial location of the spermatic cord 
is observed, afterwards. Identification of the fascia lata is 
obvious when reddish muscular fibers are present. The nodal 
tissue can be carefully dissected using blunt techniques, 
rolling it inward from both sides until the inferior apex of 
the packet is reached. The saphenous vein can be identified 
as it crosses the medial border of the dissection near the 
apex of the femoral triangle. Following the vein, one can 
trace it back to its junction with the superficial femoral vein 
at the fossa ovalis. Blunt and sharp dissection is then used to 
carefully detach the packet from the fascia lata superiorly.

The packet is held with the nondominant hand while 
the dominant hand uses monopolar scissors to initiate the 
dissection. Then, the fossa ovalis should be reached, and 
then the packet should be cut away at its upper-lateral 
and upper-middle borders, decreasing the packet’s size 
and detaching it from the inguinal ligament. The packet 
is ultimately separated from the inguinal ligament in the 
lower region as the superficial and deep planes of dissection 
converge.

Whenever feasible, it is crucial to spare the saphenous 
vein to minimize the risk of lymphedema after the surgery. 
Once the nodal packet has been dissected circumferentially 
except for its attachment to the saphenous arch, it is 
important to clip any venous tributaries and identify the 
nearby pulsations of the femoral artery as a landmark. 
To release the packet from the saphenous vein, it can be 
attempted; if not possible, however, weak clips should be 
used to ligate the vein in the saphenous arch.

After the camera trocar incision has been extended, 
the specimen should be removed in a specimen retrieval 
bag. Frozen section results will be used to decide if a deep 
ipsilateral dissection is needed. During the wait for the 
pathology report, the working space on the opposite leg 
can be prepared. The CO2 space is reestablished for a deep 
inguinal node dissection. To reach the saphenofemoral 
junction, the fascia lata medial to the saphenous arch needs 
to be incised. The dissection in an inferomedial direction 
should continue around the femoral vein until the deep 
inguinal nodes are removed. To ensure complete retrieval of 
all nodes, the dissection should continue until the pectineus 
muscle is visible, which is at the level of the femoral canal. 
The fascia lata medial to the saphenous arch should be 
opened in order to reach the saphenofemoral junction 
(Figure 4).

Once the desired amount of lymphadenectomy has been 
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performed, to ensure hemostasis has been achieved, the 
insufflation pressure should be lowered to 5 mmHg. This 
step is especially necessary to avoid potential infection-
causing lymphocele and hematoma formations. Additionally, 
a vacuum drain should be inserted and positioned at the 
base of the lymphadenectomy site, so that fluid can move 
downward towards the drain while the patient is standing 
up. Lastly, standard closing procedures should be applied to 
the trocar incisions.

Post operative care

Low-weight heparin (3,500 IU/day of sodium bemiparin) 
begins within 24 hours of the surgery and is continued for 
a period of 30 days. It is encouraged to begin ambulating 
and consuming liquids orally within 12 hours. Drainages 
are taken out when the daily drainage is less than 50cc. 
Discharge is generally planned for the first postoperative 
day, when all drainages have been removed.

Complications of inguinal lymphadenectomy

The estimated perioperative morbidity rate for ILND is 
high, with figures varying from 3% to 97% (17). In recent 
years, surgeons have strived to reduce morbidity in surgery 
without compromising oncological principles, resulting the 
development of more compact/narrow resection patterns, 

the conservation of the saphenous vein, and less invasive 
methods (13,18).

Patel et al. identified that lymphatic and cutaneous-related 
are the most common complications in a systematic review 
and meta-analysis, comprising of eight articles, reported 
complications (two trials that were randomized and six 
observational studies) compiling data on almost 500 patients 
who underwent ILND (213 patients using a minimally 
invasive surgery (MIS) approach and 283 open (8).

Gopman et al. (19) reported the overall complication 
rate for open ILND to be 55.4% in a large series. Using 
the Clavien Dindo classification system (20), 65.7% of 
those complications were reported as minor. The amount 
of lymph nodes taken out during a surgery was found to 
be a factor that can predict the likelihood of postoperative 
complications (12). Other predictors for complications 
were Sartorius muscle interposition and increased age (21).  
However, other authors have reported that body mass 
index (BMI), diabetes, smoking status, and patients with 
≥1 comorbidity are also predictors for perioperative 
complications as well. Comparative studies between open-
ILND and MIS-ILND techniques have demonstrated that 
MIS-ILND is linked with reduced morbidity, specifically 
cutaneous and infection-related complications (13,14,22-26). 
No significant difference between MIS techniques has been 
found. Given that ILND is not a commonly performed 
procedure, assessing learning curves is cumbersome; hence, 

Figure 4 Robotic VEIL—R-VEIL. (A) Markings the correctly LND boundaries. (B) Placing the trocars and determining the extent of the 
dissection. (C) Blunt and sharp dissection. (D) Pectineus muscle is visible to ensure all nodes have been retrieved. (E) Continue all the way 
to the level of the femoral canal until the pectineus muscle is visible. VEIL, video-endoscopic inguinal lymphadenectomy; R-VEIL, robotic-
assisted video-endoscopic inguinal lymphadenectomy; LND, lymph node dissection.
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appropriate comparisons between laparoscopic and robotic 
approaches are sparse in the literature (27,28).

Cutaneous-related complications are mainly infectious 
or associated with tissue ischemia (0.6–43% of all the 
complications) (19,29,30). Cellulitis is the most common 
complication reported in this category, comprising 
up to 7.9% (VEIL) and 68% (open) of the cutaneous 
complications reported in the literature, followed by skin 
necrosis (8). One factor that may impact infectious-related 
complications is the proper antibiotic usage targeting gram-
negative rods and staphylococcus aureus (31). Based on 
current guidelines, a single dose of cefazolin or ampicillin/
sulbactam is recommended (31).

The meticulous creation of the working space for this 
procedure in which Camper’s space is preserved is critical 
as well as port placement, and postoperative care to avoid 
any ischemic cutaneous complications (32). Skin necrosis 
is found in up to 6% and 30% of VEIL, and open-ILND, 
respectively (8). Theoretically, MIS approaches should 
have fewer wound complications by limiting the amount 
of skin affected during the surgery, less traction, and better 
cosmesis compared to open (13,14,23,32,33).

The most common vascular complication after ILND is 
deep vein thrombosis (DVT) (21,34). The risk of developing 
these types of complications, such as DVT, is increased in 
patients undergoing ILND due to the nature of the surgery, 
underlying malignancy, and prolonged postoperative bed 
rest (21). Most authors still recommend low molecular 
weight heparin subcutaneously pre-and post-operatively or 
direct oral anticoagulant agents to decrease the risk of DVT 
(21,33). It is advised that early mobilization along with the 
use of sequential compression devices be utilized to help 
prevent DVT (21,23,32,33). In case compressive garments 
are used, they can be used for six months postoperatively 
and should be used from the ankles up to a few centimeters 
below the umbilicus. Thorough care should be taken in 
cases where the flap is deemed too thin, as the external 
compression of the garment can further decrease skin blood 
flow and cause skin necrosis (23,32).

Seroma and lymphocele are reported as complications 
in up to 24% and 4%, respectively (21,29). It is suggested 
that postoperative suction drains be utilized until there is an 
output of less than 50 mL within 24 hours (21,22,24,26,33), 
usually around two weeks after the surgical procedure. 
Some surgeons may get the false perception that early drain 
removal correlates to good surgical performance. If the 
collection of serum (seroma) or lymph (lymphocele) in the 
tissues occurs after early drain removal, the patient may 

need to go through several needle aspirations to treat the 
collection, which in the end, predisposes to a greater risk 
of infectious complications. Prolonged drainage time can 
lead to an increased risk of infectious complications from 
the colonization of the drains (33). An important factor is 
whether the usage of bulb suction or not regarding drain 
management. In our experience, we believe that prolonged 
suctioning may prolong and increase the inflammatory 
reaction in the surgical area, which could delay the natural 
healing process of the area and the lymphatic channels 
during the postoperative period.

Lymphedema is the most commonly reported field 
among lymphatic-related complications (35). The 
prevalence of limb lymphedema varies among studies 
depending on the definition used and the duration of 
follow-up, which remains heterogeneous and not yet 
universally accepted (23). One proposal to decrease 
lymphatic complications by improving the lymph circulation 
of the region was proposed by Catalona et al. (18) with 
saphenous vein preservation. Following the same principle, 
a randomized comparison by Zhang et al. (36) reported 32% 
of limb lymphedema in the saphenous vein-spared group 
against 70% of lymphedema in the vein-ligated group. 
These findings are consistent with the findings reported 
by Yuan et al. (37). Some studies, however, show no 
difference in the complication rate whether the saphenous 
vein is preserved or ligated (25). Another hypothesis to 
explain the different rates of lymphatic leak is the energy 
mechanism used for the intraoperative management of the 
lymphatic vessels during surgery. Our experience suggests 
that ultrasonic devices effectively control most lymphatic 
vessels during ILND; however, some vessels should be 
controlled with clips. We recommend clipping every large-
sized lymphatic vessel (21,25). Preserving the camper’s layer 
might be also relevant for the formation of lymphedema, 
given that you will be also preserving small lymphatics the 
course through that layer, which might serve as a collateral 
route for drainage.

Moreover, several studies have proposed the importance 
of lymph flow imaging techniques with indocyanine green 
(ICG) or methylene blue to identify lymphatic vessels to 
reduce the risk of lymphorrhea and lymphatic leaks (38-40).  
Additionally, collagen or fibrin sealants have also been 
proposed to seal leaking lymphatic capillaries or fill dead 
spaces in the surgical area, avoiding the accumulation 
of fluids in the area, in order to decrease postoperative 
lymphorrhea. Yet, more data on the clinical utility of 
these sealant techniques on postoperative complications 
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are needed. Other strategies to minimize lower-extremity 
lymphedema postoperatively include the same used to 
decrease the risk of DVT, which encompass the use of 
elastic stockings and early ambulation (32,33,41).

Nerve/musculoskeletal complications or sequelae  
(90 days), such as inguinal paresthesia or functional-related 
adverse events, can be noted. Reports detailing the results 
of ILND rarely discuss the incidence of complications 
associated with the procedure (21,42).

Heterogeneity in perioperative complications and 
adverse events assessment and reporting methods across the 
literature causes a lack in consistency, various terminologies 
are used for the same complication, which hinders the 
ability to standardize the information and conduct precise 
analyses, resulting in a lack of discussion on the incidence 
of complications following ILND in many reports. 
The lack of standardization in reporting complications 
across studies hinders the ability to compare and analyze 
data, ultimately impeding the development of effective 
preventative or management strategies. Furthermore, 
penile cancer is rarely seen in industrialized nations, 
making it difficult to undertake expansive prospective 
randomized studies.

Experienced surgeons, early recognition, and timely 
complications management are paramount in the 
management of penile cancer. Though steady advances 
in surgical techniques and postsurgical care have been  
made (33), there is still room for improvement to decrease 
the morbidity of this procedure.

Oncological results and follow-up after surgery

Oncological control

The reported 5-year survival percentage for SCC of the 
penis without inguinal lymph node metastases ranges from 
40% to 100%, with an average survival rate of roughly  
75% (43). The 5-year survival rate of individuals with 
surgically excised lymph node metastases can range from 
0 to 80%, with an approximate average of 60% (43). The 
extent of nodal metastases determines this wide range (43). 
In men with minimal node metastases (1–2 nodes), the 
5-year survival rate ranges from 75% to 90%. However, 
those with more than 2 involved nodes, extranodal extension 
of cancer, lymph nodes greater than 4 cm in diameter, or 
pelvic node metastases have an average survival rate of 5% 
to 50%. This is much lower than the former, with rates as 
low as 5% to 10% (44,45).

Studies indicate that ILND may be a curative procedure 
for up to 60% of those with node-positive diagnosis, 
though 5-year survival is not guaranteed even for those 
with node-negative status, with failure rates spanning from 
5% to 20% (45).

Follow-up

Despite the evidence that suggests it, some medical 
professionals are reticent to proceed with an ILND, due to 
worries surrounding the high rate of difficulties linked to 
the operation.

According to a recent report,  only 50% of the  
454 patients registered in Sweden’s National Penile Cancer 
Register between 2000 and 2003 who had a G2–3 pT1 
primary tumor and were considered to be at high risk for 
inguinal metastases underwent an ILND as suggested by 
guidelines from the European Association of Urology.

Although selecting patients for ILND based on risk 
groups may be useful, it is not necessarily a definitive 
approach and has certain limitations. As per Leijte et al., the 
incidence of node metastases was only 6% in patients in the 
low-risk group. However, the incidence of inguinal node 
metastases was 54% in the intermediate risk group, and 
37% in the high risk group, implying that between 46% 
and 63% of these patients do not have metastases to their 
inguinal nodes (46).

Studies conducted recently suggest that the overall 
survival (OS) and 5-year survival between ILND and the 
VEIL techniques were similar; 88 vs. 80 months (P=0.840) 
and 65% vs. 66.8% (P=0.636) respectively (47).

Nerveless, the study is limited to a select group of 
authors who have demonstrated expertise in applying 
techniques across diverse materials and socioeconomic 
populations. Nevertheless, the similarity results of their 
methodologies lend credibility to the article’s presentation 
of these techniques. A summary of the results of the main 
series of VEIL are included in Table 1.

Conclusions

Oncologic Surgeons who deal with that pathology should 
use the fearsome techniques VEIL, L-VEIL, H-VEIL and 
R-VEIL should strive to provide the best possible care 
for patients with both positive and negative lymph nodes. 
As this procedure becomes more common, studies in the 
future and now are proving how safe endoscopic surgery is 
with less morbidity, convalescence and similar oncological 
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Table 1 Summary of the results of the main series of VEIL

Series Number
Number of 
lymphade-
nectomies 

Operative time  
(min)

Removed  
lymph nodes 

Days to 
drainage 
removal 

Hospital length 
of stay (days)

Follow-up 
(months)

Yadav et al. (48) 29 29 162.83 7.6 (7 to 8) 2 (2 to 4) 4.65 (4 to 8) 14 (7 to 28)

Romanelli et al. (49) 20 33 119 (55 to 210) 8 (3 to 16) (3 to 21) 5 (2 to 10) 20 (2 to 36)

Kumar et al. (26) 20 33 97 9.36 – 2.5 (0 to 14) 16 (4 to 35)

Wang et al. (22) 16 19 139.5±45.52 10.78±5.22 7.23±1.79 10.43±2.53 –

Chaudhari et al. (50) 14 22 194.86 (178 to 210) 7.68 (5 to 11) – – 48 

Sotelo et al. (13) 8 14 31 (50 to 150) 9 (4 to 15) – – –

Pahwa et al. (51) 10 10 144 (120 to 180) 10.6 (7 to 12) 5.1 (4 to 8) – (3 to 14)

Canter et al. (52) 10 19 177.5 (132 to 400) 11 (3 to 26) 25 (8 to 101) 1 (1 to 12) –

Tobias-Machado et al. (53) 10 10 126 (90 to 130) 10 (6 to 16) 4.9 (3 to 8) – 18.7 (12 to 31)

Tobias-Machado et al. (23) 15 20 120 (90 to 160) 10.75 (6 to 16) 4.9 (3 to 12) (0.5 to 10) 29.05

Subirá-Rios et al. (16) 10 20 147 (120 to 170) 10.25 (8 to 14) 4.7 (3 to 9) 5.8 (3 to 10) 18

Data are shown as mean, mean (range) or mean ± standard deviation. VEIL, video endoscopic inguinal lymphadenectomy. 

characteristics.
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