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Abstract

Penile cancer is a rare malignancy, with approximately 2100 cases diagnosed annually in
the United States. The 5-year overall survival rate varies significantly depending on the
node involvement status, at 79% in node-negative disease versus 51% for patients with
inguinal metastasis. Inguinal lymph nodes are involved in micrometastatic disease in up to
one out of four patients. Early inguinal lymph node dissection (ILND) has been shown to
provide a survival advantage, which is why many patients undergo inguinal lymph node
dissection for diagnostic and therapeutic purposes. Unfortunately, ILND is associated with
high morbidity rates, which have led to potential overtreatment and decreased quality of
life in the penile cancer population. Several advancements have been made to mitigate
these challenges, such as dynamic sentinel node dissection, modifications to the technique
or surgical templates, the introduction of minimally invasive procedures, and changes
to the postoperative pathway. This manuscript examines the evolution in managing the
inguinal lymph nodes in penile cancer, its associated complications, and effective strategies
for their prevention and management.

Keywords: complications; inguinal lymph node dissection; management; prevention

1. Introduction
Penile cancer is an uncommon malignancy, accounting for 0.04 to 0.06% of all male

carcinomas. However, this incidence can increase up to 10% in other areas, such as Africa
or South America [1,2]. Early detection is essential but not always achievable, as patients
often delay seeking clinical consultation due to embarrassment or fear [1–4].

Inguinal lymph nodes are the primary site of metastasis, and the local surgical man-
agement of these nodes is paramount for the patient’s survival. It has been identified
that 25% of patients with clinically and radiographically negative disease will harbor mi-
crometastatic disease within local inguinal lymph nodes [1–13]. Predicting the involvement
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of lymph node metastasis is challenging; effective predictive models, such as the CRiSS, are
an interesting option to select patients, yet they are not broadly used nor recommended by
guidelines. Therefore, the use of invasive staging methods relies heavily on characteristics
within the primary lesion: tumor staging, histological findings, and grade [1,2,14]. ILND is
the most accurate staging procedure, serving as a diagnostic and therapeutic tool. When
performed early (within 3 months of the primary surgery), it can significantly improve
overall survival [1,2,13].

Despite the benefits of ILND, it is associated with a significant complication rate that
has been reported to be up to 55% [2]. It is important to emphasize that the reporting of
these complications across the literature is inconsistent, leading to difficulties comparing the
studies’ outcomes. These complications affect primarily the lymphatics, skin, vasculature,
nerves, and the musculoskeletal system [2,13]. Since only 25% of cN0 patients harbor
lymph node metastasis, 75% of patients may receive unnecessary treatment [2].

Following the initial description of the ILND technique, several efforts have been
made to refine the surgical technique, improve patient selection, and mitigate complications.
Additionally, alternatives like sentinel lymph node biopsy (SLNB) have been explored.

In this review, we aim to describe the historical evolution of this process, as well as the
current understanding and management of the complications associated with ILND.

2. Methods
This is a comprehensive narrative literature review using Google Scholar, PubMed,

and Embase databases to identify studies published between 1940 and December 2024 on
inguinal lymph node dissection or sentinel lymph node biopsy for penile cancer. The search
terms included “Inguinal lymph node dissection”, “ILND”, or “Inguinal lymphadenec-
tomy”, and “Radical”, “Modified”, “VEIL”, “RAVEIL”, or “Complications”. We included
level 2 to level 4 quality of evidence studies based on the Oxford Centre for Evidence-
Based Medicine (CEBM) 2011 classification system. Articles that were not written in the
English language were excluded. Data extracted included significant changes in surgical
approaches, techniques, complication rates, complication data, and prevention strate-
gies/management. We excluded commentaries, letters to the editor, editorial comments,
and manuscripts discussing the management of metastatic disease or local management of
the primary lesion. Qualitative data synthesis was performed to summarize key findings
on the evolution of the surgical management of lymph nodes for penile cancer over time.

2.1. Evolution and Innovations in Lymph Node Management

In 1948, Daseler proposed a standardization of the radical inguinal lymph node dis-
section, emphasizing that to improve oncological outcomes, both superficial and deep
nodes should be resected [15]. In 1977, Cabañas introduced the SLNB, a node or group of
nodes located superomedial at the junction of the saphenous and femoral veins around
the superficial epigastric vein, suggesting that it may be a reliable indicator of the presence
of metastasis and, therefore, may guide more precise and less invasive therapeutic deci-
sions [9,16]. However, biopsies directed to a specific anatomical area have a high rate of
false negatives, primarily due to anatomic variations in the lymphatic drainage, making it
unreliable to identify microscopic metastasis. Therefore, management strategies for clini-
cally negative nodes shifted toward surveillance, prioritizing less invasive approaches to
avoid morbidity associated with radical dissections [10,16]. This carried on until 1988, when
Catalona described a modification of Daseler’s technique involving 40 patients, employing
a smaller skin incision, a more limited field of dissection, preservation of the saphenous
vein, avoidance of transposing the sartorius muscle to cover the exposed femoral vessels,
and the use of thicker skin flaps to reduce procedure-related morbidity [16,17]. Despite
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achieving an approximate 25% reduction in morbidity, modified ILND is associated with
significant false-negative rates of 15% to 20% [18,19].

Superficial inguinal dissection was another proposal to decrease the procedure’s
morbidity. First, superficial nodes to the fascia lata are removed, followed by frozen
sections of the most suspicious nodes, a procedure highly specific yet moderately sensitive
for positive lymph node detection (specificity 100% and sensitivity 74%) [20]. Positive
frozen sections of the superficial packet determined the need for dissection of the deep
inguinal node packet, which includes nodes deep to the fascia lata within the femoral
triangle. A major concern in false-negative cases lies in the difficulty of performing the
re-dissection and the learning curve required for pathologists to reach proficiency in frozen
sections for penile cancer, given its rarity [2,18–22].

In 1992, Morton et al. used colloidal blue dye to detect lymphatic pathways and
first-echelon nodes to increase SLNB diagnostic accuracy [23]. A year later, Alex and Krag
used radioactive 99mTc in animal models to map lymphatic drainage [24]. Building on
those experiences, dynamic SLNB, a technique originally implemented in breast cancer
and melanoma, was introduced for penile cancer patients in 1994 [23–26]. This technique
consists of injecting peritumoral colloid particles labeled with technetium-99m, which are
delivered through the lymphatic channels to the first draining nodes. These so-called sen-
tinel nodes are detected by a gamma camera or intraoperatively with a handheld gamma
probe. This offered the possibility of precise localization of the sentinel node [21,23–27].
Simultaneous use of blue dye with technetium-99m could further improve the technique
by differentiating sentinel lymph nodes and second-echelon nodes. However, early experi-
ences showed high false-negative rates and recurrences, which Pettaway et al. attributed to
improper sampling of the lymph nodes. As a solution, a year later, an extended dynamic
SLNB was proposed involving the removal of lymph nodes medial to the saphenous vein
between the inguinal ligament and the superficial external pudendal vein [28]. A compa-
rable approach known as the medial inguinal node biopsy was also suggested, focusing
on the resection of the most medial inguinal node of the horizontal chain [28]. These
techniques failed to reduce the false-negative rate and consequently fell out of favor [28,29].

Histopathological innovations, the incorporation of single-photon emission computed
tomography (SPECT/CT), and preoperative lymphoscintigraphy have greatly improved
the dynamic SLNB efficacy [27,30]. Hybrid radioactive and fluorescent tracers were the
latest incorporation [30,31].

One of the fluorescent tracers added to the diagnostic and surgical armamentarium
was indocyanine green (ICG). ICG was first discovered by Kodak in 1955, and it rapidly
became a popular diagnostic tracer measuring cardiac output and liver function [31]. Its
fluorescence quality was not discovered until the 1970s, when it was found that if ICG
is exposed to near-infrared light (NIR), it reflects fluorescence. This motivated its use for
better visualization of vasculature, tumors, and lymphatics [31,32]. ICG has better tissue
penetration and is only visible using a near-infrared fluorescent camera system, allowing
for the excision of nodes in an unstained field [33]. In 2014, Brouwer et al. published the
established superiority of hybrid radioactive–ICG tracers in visualizing inguinal nodes
compared to blue dye during dynamic SLNB [33].

Over time, the SLNB developed into a reliable staging technique with high diagnostic
accuracy and low complication rates, with a sensitivity of 92–96%, false-negative rates of
4–8%, and complication rates of 6–14% [21,23,27]. The main limitation is that the procedure
should be carried out at centers with the proper expertise, equipment, and personnel, hence
making its broad utilization difficult [21,23,27,34–36].

Moreover, in 2017, ICG-aided ILND was shown to potentially reduce lymphatic
complications [37]. More recently, a randomized clinical trial involving 45 patients found
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that the technique was not associated with a lower complication rate, yet a significantly
higher lymph node yield was retrieved with its utilization [38].

In 2003, Bishoff et al. proposed and demonstrated the feasibility of the endoscopic
ILND in cadaveric models [39]. Follow-up experiences from Tobias-Machado et al. and
Sotelo et al. in penile cancer patients revealed a decreased complication rate associated with
the minimally invasive approach compared to the open approach [39,40]. In 2009, robotic-
assisted video-endoscopic inguinal lymphadenectomy was first published. Advantages
such as augmented visualization, stereoscopic cameras, and articulated mobility allowed
for a theoretically more precise/controlled dissection [41]. Although high-level evidence
comparing robotic versus open ILND is challenging due to the rarity of the disease, in a
recent systematic review and meta-analysis, minimally invasive ILND was associated with
a reduction in the complication rate at the expense of skin and infectious complications
(Table 1) [34,40–48].

Table 1. Complication rates of ILND by surgical approach.

Approach Minor Complication
Rate (%)

Major Complication
Rate (%) Main Complications/Comments References

Open 35–66 13–17
Wound complications alone up to 77%. High
rates of wound infection, dehiscence, and
lymphedema.

[49–54]

VEIL 12–35 5–15 Lower overall complication rates compared to
open, particularly cutaneous complications. [43,49,51,52,55]

RA-VEIL 9–30 2–17
Similar complication rate to VEIL. There is a
lack of direct comparative studies between
VEIL and RA-VEIL.

[49,51,52,54,55]

DSLNB 16.4–26 1–1.4
Operator-dependent. Steep learning curve.
Good accuracy (87%) and minimal
complications.

[26,34,35,56,57]

VEIL: Video-Endoscopic Inguinal Dissection; RA-VEIL: Robotic-Assisted Video-Endoscopic Inguinal Dissection;
DSLNB: Dynamic Sentinel Lymph Node Biopsy.

Figure 1 illustrates the historical evolution of ILND management from 1948 to
the present.

Figure 1. The historical evolution of ILND management from 1948 to the present. ILND:
Inguinal Lymph Node Dissection. SLNB: Sentinel Lymph Node Biopsy. SPECT/CT:
Single-Photon Emission Computed Tomography. ICG: Indocyanine Green. VEIL: Video-
Endoscopic Inguinal Lymphadenectomy. RA-VEIL: Robotic-Assisted Video-Endoscopic Inguinal
Lymphadenectomy [15–17,23,25,27,28,30,33,37,39–41].
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2.2. Inguinal Lymph Node Dissection Complications

ILND is associated with high morbidity, involving lymphatic, skin, vascular, nerve,
and musculoskeletal complications. Several risk factors have been identified, including a
high lymph node yield, high body mass index (BMI), diabetes, history of smoking, open
ILND, prolonged operative time, and ASA score > 3 [45,48,49,58].

There are many reporting tools for surgical complications; Clavien–Dindo (CD) is
among the most frequently utilized [59]. According to the CD classification, minor compli-
cations of ILND account for 65.7%, including seroma, lymphocele, and skin edge necrosis.
On the other hand, major complications consist of about 34.3%, requiring hospital admis-
sion, operative care under general anesthesia, or life-threatening complications, including
skin flap necrosis, sepsis, or thromboembolic events [45,49]. Chronologically, early compli-
cations (<30 days) include postoperative fluid collection, such as lymphocele or seroma,
while leg lymphedema is the most common persistent late complication (>30 days) [45,49].
Although effective, the CD reporting tool has limitations. Mainly, the CD classification
is based on the interventions required to resolve the complications rather than the pa-
tient’s reported outcomes [60]. These interventions may not correlate with the severity
of the complications and may involve subjective clinical decision-making, leading to in-
terobserver inconsistencies. Moreover, the classification does not include intraoperative
complications [60]. The lack of a reliable classification has led to inconsistencies in ILND
complications when defining, grading, and reporting each complication, leading to variabil-
ity in the reported incidences and terminology. This lack of a clear reporting system hinders
the ability to modify perioperative variables, which may help minimize the morbidity of
ILND. To address this concern, the “Complications and Adverse Effects in Lymphadenec-
tomy of the Inguinal Area (CALI)” collaboration established a standardized classification
for reporting and defining ILND complications, aspiring for consistency. This classification
includes intraoperative, postoperative, and sequela complications, which are further sub-
categorized into lymphatic, cutaneous, infectious, nerve/musculocutaneous, and vascular
complications [61]. It is important to note that there are no management guidelines for
many of these complications; therefore, recruiting a multidisciplinary team is essential.

2.3. Lymphatic Complications

The total incidence ranges from 38 to 61%, highly correlated with the total number of
lymph nodes retrieved, contributing to impaired lymph flow [22,45,58]. Limb lymphedema,
defined as an increased limb circumference of >10% compared to before the surgery and
at postoperative day 30, has been reported in 36–62.5% of cases [58,61]. However, this
number may be underestimated due to unreported and subclinical cases. Less frequent
complications include lymphocele (5–24.2%), lymphorrhea (2%), scrotal lymphedema
(1.3%), and lymphangitis (0.3%) [22,45,58,62,63].

Intraoperative preventive measures include cautious dissection of blood vessels and
lymphatics, in addition to properly selecting the ligation method. Some retrospective
studies have demonstrated a lower incidence of lymphatic leaks using clips instead of
diathermy [22,50,64]. Sparing of the saphenous vein has been hypothesized to decrease
short- and long-term complications [49,58,62,65–68]. Evidence from three randomized
controlled trials specifically comparing saphenous vein resection versus preservation
demonstrated a statistically significant reduction in lymphedema. Furthermore, each
trial independently revealed an additional reduction in lower extremity phlebitis, cellulitis,
sensory abnormalities, chronic pain, and cutaneous complications [49,58,62,65–68].

Placement of a closed suction drain until the drain output is <30–50 mL for 24 h
may correlate with a lower incidence of lymphoceles [69–71]. In our institution, we use
a 30 mL/24 h cutoff. When these do happen, percutaneous drainage may serve as an
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effective solution. Fluid analysis will reveal a clear or milky appearance with high protein
compared to serum, along with a high cell count that is lymphocytic-predominant. A
fluid culture is required to rule out infection. If rapid re-filling or lymphorrhea is sus-
pected, patients may require image-guided drain placement. When persistent, lymphatic
sclerotherapy to obliterate lymphatic tracts can be attempted. Sclerosing agents include
ethanol, betadine, doxycycline, bleomycin, erythromycin, picibanil (OK432), or low-dose
radiotherapy [69–71]. Another option is embolization with the instillation of a glue mixture,
preferably in those small leaks where catheterization is not possible. If these strategies fail,
surgical inspection for excision and ligation of lymphatics is indicated [69–71].

Lastly, compression stockings, sequential compression devices, and early mobilization
are routinely used to decrease lymphedema occurrence [62,64,69,70]. When these arise,
recommendations include compression bandages and garments in conjunction with exercise
or massage therapy performed by a certified lymphedema specialist [62,64]. When selecting
compression garments, awareness must be taken to avoid those that end over the surgical
area, such as variceal garments, as they can injure the skin. At our institution, we prefer
the use of sports underwear and post-liposuction compression garments for postoperative
care. Advanced stages, based on the International Society of Lymphology Classification
of lymphedema, could be managed with lymphovenous anastomosis or vascularized
lymph node transfer. For more advanced lymphedemas, excisional procedures could be
considered [48,51,63,71–73].

2.4. Cutaneous Complications

Potential causes include interruptions in the skin vasculature, weakened skin support,
excessive tension on wound closure, and secondary lymphatic or infectious complica-
tions [22,45]. Cutaneous complications, also reported as “wound complications,” account
for 31.1–35.4%. Seroma formation occurs in 31–48.4% of cases. Wound dehiscence, typically
occurring 5–8 days following surgery, has an incidence of 14–48.4%, followed by skin
flap necrosis accounting for 4.8–33%. Less reported complications include incisional skin
edge necrosis (8.5–14%), hematoma (2.2–2.7%), and epidermolysis (0.09%) [22,45,49,72,74].
Risk factors for cutaneous complications include patient age, sartorius flap transposition,
operative time, BMI, and concomitant pelvic lymph node dissection [34,48,58].

Surgical and perioperative key steps to help prevent cutaneous complications include
the following:

1. Surgical incisions:

Open surgery incisions have evolved from “S”- and “T”-shaped to adopting a horizon-
tal incision below and parallel to the inguinal ligament following the natural skin creases or
Langerhans’s lines, ensuring minimal wound tension [16,64,73,75]. Using this rationale, for
the minimally invasive approach, we prefer vertical incisions rather than horizontal ones.

2. Subfascial space creation:

The subfascial space can be achieved using sharp dissection with scissors, blunt
digital/endoscopic, or balloon dissection. We prefer blunt index-finger dissection to reduce
the risk of flap perforation and allow for tactile feedback [75].

3. Attention to devitalized tissue:

When open ILNDs are performed, skin retraction should be performed with skin
hooks or stay sutures rather than traumatic instruments such as the Allis forceps [22,39–44].
Patients who undergo open ILND and suspect a low blood supply below the flap could
benefit from the use of myocutaneous flaps [22]. While creating the flap, transillumination
of the skin was used to assess and maintain a proper thickness of skin flaps [76]. Distin-
guishing subcutaneous glistening fat from deeper thigh fat is critical to avoid thin skin flaps.
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A technique to recognize thin skin flaps was developed where intravenous fluorescein is in-
jected, facilitating the observation of skin flaps under ultraviolet light [72]. Furthermore, if
flaps are utilized, patient mobilization should be minimal for the first 48–72 h post-surgery
to avoid increased wound tension and ensure flap health [22,62,64].

4. Wound closure/care:

We recommend using interrupted sutures when closing the port incisions to provide
an outlet for potential fluid drainage in the event of accumulation. Skin closure under
tension must be avoided; in these cases, local flaps such as the tensor of fascia lata should
be considered [22]. We strongly discourage using any skin adhesives, such as lidocaine
skin patches or tape, as they can increase the risk of epidermolysis upon removal.

Seroma formation is prevented by removing surgical drains only when the drain
output has decreased to 50–30 cc/24 h [62,64,69,70]. In our practice, we remove the
surgical drains once the output is consistently less than 30 cc/day. Warning patients
to avoid pulling the drain accidentally during daily activities is an important consideration
as well. Prophylactic incisional negative pressure wound therapy has been shown to
potentially decrease seroma formation in open surgery [62,64,69,70,77,78]. Fluid analysis
will differentiate seroma from lymphocele. Non-infected seroma fluid is typically clear
or straw-colored and has low protein and similar glucose levels compared to serum. It
generally contains few cells, particularly when diagnosed a few days after surgery [69].
Management includes needle aspiration or serial needle aspirations. A drain can be placed
when various needle aspirations have been attempted. Failure of these measures will
require surgical debridement, marsupialization, and excision of the seroma capsule [69].
It has been reported that when a seroma persists for over 40 days after several draining
attempts, surgical management should be offered as soon as possible [69].

Regarding the management of wound dehiscence, secondary closure is recommended.
The use of negative pressure wound therapy and limited and assisted mobilization has also
been described [79].

Graft losses might be managed with observation when they are partial (>95%) or
covering the area with wet-to-dry dressings with further re-grafting if they are total [64].

2.5. Infectious Complications

Potential causes include extensive operating time, insufficient sterilization, and fluid
collections, as they may predispose bacterial growth. Infectious complications account for
16–29.8% of complications and include surgical site infection (SSI) (11.4–73%), deep incisional
SSI (1.1%), sepsis (0.2%), abscess (0.1%), and infected lymphocele (0.04%) [22,58,80].

Proper sterile technique and antibiotic administration before incision are the main
barriers against these complications [62,64]. Additionally, antibacterial prophylaxis until
drain removal and a chlorhexidine gluconate-impregnated foam disk at the drain site can
further decrease SSI and overall readmissions for infections [62,64,81].

In patients with culture-proven infections, culture-based antibiotic therapy should
be administered in addition to solving the underlying cause of infection, often being a
cutaneous or lymphatic complication [22,49,62,64].

2.6. Nerve/Musculoskeletal Complications

These can occur due to direct nerve injury, prolonged surgical positioning, and exces-
sive traction. The overall incidence is 1.4–2%, primarily from inguinal paresthesia (60.6%)
and chronic lower limb pain (25.8%). Chronic inguinal pain (7.7%) and difficult ambulation
(5.8%) have also been reported [22,58].

Knowledge of the anatomy and nerve structure is crucial to prevent these complica-
tions during the procedure. Additionally, careful use of the retractor and the avoidance of
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electrocautery near nerve structures are advised. Lithotomy position can cause peripheral
nerve injury, most frequently to the femoral and common peroneal nerves. Preventive
measures include a recess period every 3–4 h, increased padding of vulnerable pressure
points, and awareness of position errors [22,82,83].

Intraoperative direct nerve damage should be repaired with a tension-free approxima-
tion of the ends of the nerve; the assistance of a plastic surgeon can be a helpful resource.
Postoperatively, electrophysiological tests can guide the assessment and management of
neuropathy. Physical therapy and orthotic devices can improve symptoms, while neuro-
pathic medications can reduce neuropathic pain. In cases of incomplete recovery, a surgical
consultation for possible nerve decompression is recommended [82,83].

2.7. Vascular Complications

Vascular complications can arise from direct vessel injury, suboptimal hemostasis, or
disturbance in any of Virchow’s factors. These complications are reported in 1.3–6% of ILND
procedures. Deep vein thrombosis (DVT) and pulmonary embolism (PE) are responsible
for 71.9% of cases, especially during the first month after surgery, followed by phlebitis
(3–28%), hematoma (2.2–5%), and only a few cases from arterial thrombosis [22,45,58,64].

Based on the thromboprophylaxis guidelines, patients at moderate or high risk of throm-
bosis, based on Caprini or Rogers assessment tools, should be given chemical prophylaxis
between 4 and 6 h postoperatively. Low-molecular-weight heparin has shown less incidence
of major bleeding compared with unfractionated heparin [84,85]. Moreover, patients already
receiving anticoagulant agents should discontinue the medication before surgery and restart
it 4 days postoperatively since studies have shown that the highest risk for bleeding is from
the time of surgery until postoperative day 4, while the risk for DVT/TE remains constant for
up to 4 weeks postoperatively [86]. In our institution, we use a factor Xa inhibitor, Apixaban
2.5 mg twice a day for 30 days, and low-molecular-weight heparin during hospitalization. Use
of antiembolic stockings and compression devices during the procedure, and until ambulation
is resumed, is strongly encouraged. During the first postoperative hours, patients should
be carefully assessed for any signs or symptoms of active bleeding to further evaluate the
necessity of surgical wound re-exploration in the operating room [52,61].

3. Gaps in Knowledge and Potential Research Areas
ILND management has improved over time with the latest technologies and initiatives

to enhance patient outcomes and overall cancer survival. These have led to a decrease in
the ILND morbidity rate. However, there are still many gaps and inconsistencies in the
literature about disease management and reporting that need to be addressed (Table 2).

ILND selection criteria could be more accurate to minimize overtreatment and com-
plications. Furthermore, even though an existing surgical template exists, its practical
application varies among surgeons. Moreover, the reporting of ILND complications is
inconsistent across studies, and guidelines for most of these complications are lacking,
resulting in considerable variability throughout the literature and compromising advance-
ments in current research. These gaps need to be addressed to improve the quality and
analysis of study comparability, ultimately improving care for patients who necessitate the
ILND procedure.

Additionally, liquid biopsy, including ctDNA, is a promising tool under research that
can aid in the management of cancer, including penile carcinoma. It works by measuring
shed circulating tumor cells and cell-free tumor DNA detection molecular analyses to
assess treatment response, residual disease, and/or possible recurrences. Its use could
potentially help select patients who need to undergo inguinal node surgery and avoid
potential overtreatment [87,88].
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Table 2. Current literature gaps and their implications in the management of metastatic inguinal
lymph nodes.

Literature Gaps/Potential Research Areas Implications

Lack of use and validation of predictive
models for predicting lymph node metastasis.

Potential overtreatment for patients
undergoing ILND.

Inconsistent reporting of ILND complications
across studies.

Decrease the validity and overall
strength of meta-analyses and/or other
comparisons across studies.

Lack of use and validation of an ILND
complication classification system.

Misclassification and inconsistent
reporting.

Lack of consensus regarding the optimal ILND
template and the postoperative pathway.

Variability in surgical practice,
overtreatment or undertreatment, and
inconsistent patient outcomes.

Lack of guidelines for the management of
some ILND complications.

Variability in complication management
leading to inconsistencies.

4. Conclusions
ILND and SLNB techniques have evolved, reducing patients’ morbidity while main-

taining appropriate oncological outcomes. Patients benefit from a holistic and multi-
disciplinary approach starting from the initial consultation, ensuring access to essential
specialists, including psychologists, sex therapists, and lymphedema experts. Continued
innovation is critical to optimizing the impact of the chosen management approach.
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