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Abstract: (1) Background: Melanoma is one of the most aggressive types of neoplasia, and the man-
agement of this pathology requires a correct staging, as well as a personalized modern oncological
treatment. The main objective of the study is to determine the variability of the lymphatic drainage
for patients with melanomas located on the trunk and, secondarily, to determine the features of indi-
viduals who underwent sentinel lymph node biopsy (SLNB) depending on the exact location on the
trunk. (2) Methods: This retrospective, observational, single-center study included 62 cases of trunk
melanoma operated between July 2019 and March 2023, in which SLNB was performed and a total of
84 lymph nodes were excised. (3) Results: Patients had a median age of 54.5 (33–78) years, with 58.1%
being male; the melanomas had a median Breslow index of 2.3 (0.5–12.5) mm. Approximately 64.3%
of the cohort had melanoma on the upper part of the trunk (54 cases) and 35.7% had it on the lower
part (30 cases). The type of anesthesia chosen was general anesthesia in 53 cases and spinal anesthesia
in 9 cases (85.5% vs. 14.5%, p < 0.001). The number of sentinel lymph nodes excised was 54 for
melanomas located on the upper part of the trunk (8 cervical and 46 axillary) and 30 sentinel lymph
nodes for melanomas of the lower part of the trunk (16 at the axillary level and 14 at the inguinal
level). Out of the 54 LNs identified in patients with melanoma on the upper part of the trunk, 13 were
positive, with a total of 12 positive lymph nodes (LNs) from the axillar basin, and only one from the
cervical region. Additionally, the incidence of patients with a minimum of two identified sentinel
lymph nodes was 32.2%, with a total of seven having LN involvement in two basins, and only one
of these cases showed positivity for malignancy. (4) Conclusions: SLNBs were more frequent in the
axillary region overall, and had more positive SLNs. Moreover, melanoma on the upper part of the
trunk had a higher rate of positive SLNs compared to the lower part. Tumors located on the lower
part of the truck had more positive SLNs in the axillary region than in the inguinal one.

Keywords: trunk melanoma; SLNB; surgical treatment; lymphatic drainage

1. Introduction

Melanoma represents a global health problem, as it is one of the most aggressive types
of tumors. The treatment of this pathology has made great progress in recent years, with
new staging techniques and the appearance of targeted molecules for systemic treatments.

Although, from an epidemiological point of view, it represents only 1% of skin tumors,
this neoplasia accounts for approximately 325,000 new cases and 57,000 deaths annually [1].
Exposure to UVA and UVB radiation should be emphasized as one of the most significant
risk factors, since these variables promote cellular alterations that result in an uncontrolled
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proliferation of melanocytes [2]. Another important aspect is the genetic component, with
between 5 and 10% of patients with melanomas reporting that they have relatives with the
same pathology; it is known that the risk of developing the disease is two times higher for
those who have relatives with melanomas. Moreover, individuals with pale skin, blond or
light hair, blue eyes, immunosuppressive conditions, or with a high number of nevi are
more susceptible to developing melanomas [3].

Applying sunscreen with an SPF of at least 30 or doing a complete body inspection
repeatedly over time to monitor changes in skin and identify suspicious lesions are two
ways to prevent this pathology.

1.1. SLNB Concept

A cutaneous melanoma is characterized by the local proliferation of malignant melanocytic
cells, followed by the extension to the lymphatic system, the main site of melanoma
metastasis. A category of patients can develop satellite metastases located less than 2 cm
from the primary tumor and in-transit metastases located within 2 cm from the first nodal
site of drainage [4].

The key difference between a localized and a systemic disease is the dissemination
of melanocytic cells into the lymph nodes. Furthermore, the most important prognostic
factor in terms of survival in melanomas is represented by lymph node involvement [5].
When the tumor expands, the sentinel lymph node serves as the first filter for cancerous
cells. The first mention of this concept was in the 1960s regarding parotid neoplasms, but
the international recognition and validation of this method came in 1992, when Morton
and Cochran used the technique on a group of patients with melanomas [6]. Grace to
SLNB technique, it is now feasible to assess individuals in whom metastases are not found
clinically or through imaging, and to also identify whether the disease is localized or has
progressed to the stage of micrometastases.

As the SLNB technique is the most important staging technique in cutaneous melanomas,
the indications have been intensively studied; nowadays, they are established according to
the guidelines from the National Comprehensive Cancer Network (NCCN).

For tumors with a Breslow index below 0.8 mm, SLNB is necessary if the histopatho-
logical and immunohistochemical examination reveals signs of increased aggressiveness
of the tumor, such as ulceration or an increased mitotic index. On the other hand, when
evaluating patients with small-thickness melanomas (<1 mm), a proper assessment of the
risk factors associated with sentinel node positivity is conducted using an SLNB.

According to the NCCN guidelines, SLNBs are recommended for patients in stage IB
or stage II [7–9].

The utility of a sentinel lymph node biopsy after wide local excision is controversial
due to the possible interruption of the lymphatic drainage. However, some studies indicate
that the correlation between preoperative and postoperative lymphoscintigraphy following
wide excision and tissue rearrangement is between 89 and 95% [10–12]. It is recommended
to excise the sentinel lymph node(s) simultaneously with the resection and oncological
margins, particularly if rotation flaps or skin grafts were used for re-construction, since
they can interfere with the accuracy of the SLNB result [13,14].

1.2. The Sentinel Lymph Node—A Histopathological Report

Formalin fixation, paraffin embedding, sequential sectioning with hematoxylin-eosin
staining, and immunohistochemical analyses with S100, HMB45, and MART-1 for molecular
analysis remain the standard method for analysis of the SLN [15,16].

The number of positive nodes, the amount of tumor tissue from the lymph node, the
location (subcapsular or intraparenchymal), as well as the presence of the extracapsular
tumoral extension, are all identified in the histological analysis of the biopsied lymph
nodes [17].

The Rotterdam criteria are used to classify patients according to the size of the tumor
deposits into three groups: <0.1 mm, 0.1–1 mm, and >1 mm in diameter. Patients with
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deposits greater than 1 mm in diameter have a higher probability of testing positive for
other regional lymph nodes in addition to having a poor melanoma-specific survival
(MSS) [18,19].

In more than 50% of cutaneous melanomas, the BRAF mutation activates the MAP
kinase/ERK signaling pathway. In patients with localized or widespread metastatic disease,
examination is required for therapeutic decisions. The guidelines recommend retesting from
the metastatic tissue as often as possible in patients with regional or systemic metastatic
disease [20–22]. According to Ascierto et al., BRAF contributes to the progression of
melanomas by stimulating the secretion of VEGF and the vascularization of tumors, as well
as the factors that influence cell migration, integrin signaling, and cell contractility [22–24].

2. Materials and Methods
2.1. Study Design

This is an observational, retrospective, single-center study performed in a private
clinic in Bucharest, Romania. A total of 62 cases of melanomas located on the trunk were
included in this study; these were patients who underwent surgery between July 2019 and
March 2023. The inclusion criteria were cases of melanomas on the trunk with a Breslow
index of at least 0.8 mm and the absence of imaging and clinical detectable metastases. All
patients included were over 18 years old, and signed the informed consent form. SLNB was
performed at a maximum of 6 weeks from the melanoma biopsy. In our clinic, the indication
to perform SLNB is obtained following a multidisciplinary meeting attended by doctors
from the specialties of general surgery, plastic surgery, medical oncology, histopathology,
dermatology, nuclear medicine, and the anesthesiologist, the team that analyses the cases
and establishes the suitability for surgery. As many times as possible, surgery is performed
on the same day with the injection of the radiotracer, so that the charge of the lymph node(s)
would be as high as can be.

The exclusion criteria were: melanomas with distant metastases, patients with severe
associated cardiovascular diseases or low performance indices that are contraindications
for the anesthesia, age below 18 years, and melanoma patients with a location other than
the trunk.

A total of 62 cases were included in the study, and further divided into two subgroups
for the comparison analysis, as follows: the melanoma on the upper part of the trunk (UpM)
represented by the anterior and posterior thoracic region, and melanoma of the lower part
of the trunk (LoM), represented by the abdomen and the lumbar region.

2.2. SLNB Surgical Technique

The SLNB technique begins by performing a lymphoscintigraphy on the day of surgery
(or, at the earliest, 24 h before it) when a radiotracer is injected (Technetium Tc-99m) at
1 cm distance from the scar of the excised melanoma. The nuclear medicine department
provides the result of this investigation, highlighting the lymphatic route and the drainage
to the sentinel lymph node(s). In order to increase the sensitivity of the detection, a blue
dye is injected around the scar 15–20 min before surgery, in order to reach the sentinel
lymph node(s). The area where the sentinel lymph node is located will be checked with the
gamma probe, and the incision will be made to provide the best possible surgical exposure
and also to facilitate the dissection of the surrounding structures. Finally, the identification
of the sentinel lymph node is done using a dual method: with the gamma probe, thus
determining the radioactivity of the lymph node, and the recognition of coloring from the
blue dye.

It should be mentioned that the measurement of the lymph node radioactivity is done
in three moments: preoperative, intraoperative and ex vivo. After the sentinel lymph
node(s) has been excised, the operating field will be double-checked for the possibility of
detection of another radioactively charged lymph node (if it has a radioactive value of more
than 10% of the value from the “hottest lymph node”).
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2.3. Data Collection

The data collected were demographic, such as age, sex, and BMI, and also related to
the melanoma, such as tumor stage, Breslow index, location of sentinel lymph nodes, and
node positivity. Surgery characteristics were registered as well, like type of anesthesia and
average time of surgery.

2.4. Statistical Analyses

The results were reported as number and frequency for ordinal values and median
with minimum and maximum value for numerical data. The analysis was performed using
SPSS version 20.0. The tests implemented for the comparison were Pearson’s chi square
test and Mann–Whitney U test, with a significant result at p < 0.05.

3. Results

In this study, a total of 62 cases were analyzed. Among them, 62.9% (39 cases) were
diagnosed with melanoma on the upper part of the trunk, while the remaining 37.1%
(23 cases) were diagnosed with melanoma on the lower part of the trunk. The characteristics
of patients, and the comparisons between melanomas on the upper and lower part of the
trunk cases, are shown in Table 1. The median age of the patients included in the study was
55 years, with a range of 34 to 78 years, and patients diagnosed with LoM had a median
age of 53 years (min-max = 33–77). In terms of gender distribution, 36 cases (58.1%) out of
the total were male, with 22 cases (56.4%) among the LoM group being male. Additionally,
the study examined the body mass index (BMI) of the patients, which showed a median
of 23.7 kg/m2 (ranging from 19.8 to 30.6 kg/m2) for UpM cases and 24.1 kg/m2 (ranging
from 19.9 to 29.2 kg/m2) for LoM cases, indicating no significant difference between the
two groups (p = 0.291). The tumor stage distribution revealed that, among all cases, 32.3%
were classified as pT1, 14.5% as pT2, 24.2% as pT3, and 29.0% as pT4. When comparing
UpM and LoM, no statistically significant differences were observed in the distribution of
tumor stages (p = 0.413).

Table 1. Characteristics of trunk melanoma patients and comparison between upper and lower
melanoma trunk.

Total
N = 62

Upper Trunk
Melanoma
39, (62.9%)

Lower Trunk
Melanoma

N = 23, (37.1%)
p-Value

Age (years) median (min-max) 54.5 (33–78) 55 (34–78) 53 (33–77) 0.782

Sex Masculine n,% 36, (58.1%) 22, (56.4%) 14, (60.9%) 0.731

BMI median (min-max) 23.9(19.8–30.6) 23.7 (19.8–30.6) 24.1 (19.9–29.2) 0.291

Tumor stage n,%

0.413
pT1 20, (32.3%) 14, (35.9%) 6, (26.1%)
pT2 9, (14.5%) 4, (10.3%) 5, (21.7%)
pT3 15, (24.2%) 11, (28.2%) 4, (17.4%)
pT4 18, (29.0%) 10, (25.6%) 8, (34.8%)

Breslow mm median
(min-max) 2.3 (0.5–12.5) 2.3 (0.5–12.5) 2.3 (0.8–9.3) 0.511

1o LN localization n,%

<0.001
Cervical 6, (9.7%) 6, (15.4%) 0
Axillar 44, (71.0%) 33, (84.6%) 11, (47.8%)

Inguinal 12, (19.4%) 0 12, (52.2%)

2o LN localization n,%

0.057
N = 20

Cervical 2, (10.0%) 2, (14.3%) 0
Axillar 16, (80.0%) 12, (85.7%) 4, (66.7%)

Inguinal 2, (10.0%) 0 2, (33.3%)
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Table 1. Cont.

Total
N = 62

Upper Trunk
Melanoma
39, (62.9%)

Lower Trunk
Melanoma

N = 23, (37.1%)
p-Value

3o LN localization n,%

-
N = 2

Cervical 0 0 0
Axillar 2, (100%) 1, (100%) 1, (100%)

Inguinal 0 0 0

Positive LN n,% 16, (25.8%) 12, (30.8%) 6, (17.4%) 0.245

Period to LNB (days) median
(min-max) 29.0 (22.0–40.0) 29.0 (22.0–40.0) 28.0 (22.0–39.0) 0.373

BRAF gene, n,%
10, (71.4%) 6, (66.7%) 4, (80.0%) 1N = 14

Anesthesia type n,%
<0.001General 53, (85.5%) 39, (100%) 14, (60.9%)

Local 9, (14.5%) 0 9, (39.1%)

Surgery duration (minutes)
median(min-max) 115.0 (70.0–200.0) 120.0 (75.0–195.0) 110.0 (70.0–200.0) 0.056

Reintervention n,% 1, (1.6%) 1, (2.6%) 0 1

Period of healing melanoma
site (days) median (min-max) 12.0 (10.0–21.0) 12.0 (10.0–21.0) 12.0 (10.0–18.0) 0.833

Period of healing LN (days)
median (min-max) 8.0 (7.0–8.0) 8.0 (7.0–9.0) 8.0 (7.0–8.0) 0.373

Abbreviation: N = number, LN—lymph node, min = minimum, max = maximum, % = percentages.

When comparing UpM with LoM groups regarding the Breslow index, there was no
significant difference (median of 2.3 (0.5–12.5) for UpM vs. 2.3 (0.8–9.3) for LoM, p = 0.511).

Regarding the number of LN excided per patients, 44 patients had only one LN biopsy,
while 18 had two LNs excised, and there were two cases with three LNs.

The primary lymph node localization was examined, and the analysis revealed that
9.7% of cases had cervical LN involvement, 71.0% had axillary LN involvement, and 19.4%
had inguinal LN involvement. When comparing upper and lower melanomas, a statistically
significant difference was observed in the distribution of LN localization (p < 0.001), with
UpM cases showing a higher percentage of axillary LN involvement (84.6%) compared to
LoM cases (33.3%).

Regarding the secondary LN localization, a subgroup analysis was conducted on
20 cases. Among them, 10.0% had cervical LN involvement, 80.0% had axillary LN in-
volvement, and 10.0% had inguinal LN involvement. Furthermore, analyzing the LN
involvement for the LoM group, for the first LN, almost half of the patients had axillary
involvement (47.8%) while, for the second LN excided, 66.7% were from inguinal region,
with an additional third lymph node from inguinal site as well.

The presence of a positive LN was investigated, and it was observed that 25.8% of all
cases had positive LN involvement, with 30.8% in UpM patients and 17.4% in LoM patients
(p = 0.245).

The type of anesthesia administered during surgery was also analyzed. Among
patients with UpM, all cases underwent general anesthesia, while none received local
anesthesia. In contrast, patients with LoM had 39.1% of cases which only required spinal
anesthesia, with a statistically significant difference between the two groups (p < 0.001).

The surgery duration had a median of 120.0 min (ranging from 75 to 195) for UpM
cases and 110.0 min (ranging from 70 to 200) for LoM cases. Although the difference was
not statistically significant (p = 0.056), it suggests a slightly longer surgery duration for
UpM cases.
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Regarding the postoperative outcomes, the rate of reintervention was low, with only
1.6% of all cases requiring additional surgery. The only case which required reintervention
belonged to LoM group (2.6%).

Additionally, the presence of the BRAF gene was registered in a subset of 14 cases,
with a total of 10 cases having a positive BRAF gene. Among them, six were from patients
with UpM and four from patients with LoM, with no significant difference between the
two groups (p =1.000). This indicates a similar prevalence of the BRAF gene in both upper
and lower trunk melanoma.

The total number of sentinel lymph nodes identified in the study was 84, the distribu-
tion is illustrated in Table 2. Among these, 54 (64.3%) were from patients diagnosed with
UpM, with 13 (24.1%) of them being positive for malignancy. In contrast, 30 (35.7%) were
associated with LoM and, out of these, 6 (20%) were positive for malignancy (p = 0.264).

Table 2. Lymph node distribution.

N = 84 Cervical LN
8, (9.5%)

Axillar LN
62, (73.8%)

Inguinal LN
14, (16.7%)

Upper Melanoma, N = 54, 64.3% 8, (100%) 46, (74.2%)
0Positive 1 12

Lower Melanoma, N = 30, 35.7%
0

16, (25.8%) 14, (100%)
Positive 5 1

Abbreviations: N = number, LN = lymph node.

In terms of lymph node involvement, the analysis revealed that, among all cases of
trunk melanoma in this study, 9.5% had cervical LN involvement, 73.8% had axillary LN
involvement, and 16.7% had inguinal LN involvement.

As illustrated in Figure 1, in melanoma on the upper part of the trunk, out of the 54
LN patients identified, 13 were positive, with a total of 12 positive LN from axillar basin
and only one from cervical region.

On the other hand, for cases diagnosed with melanoma on the lower part of the trunk,
no LN involvement was observed in the cervical LN. However, 16 of cases out of 30 had
axillary LN involvement. From the LoM subgroup, a total of six cases had positive LN,
with five cases in axillar region and only one in inguinal region.
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Moreover, analyzing the variability of multiple basin drainage, among the 20 patients
with a minimum of two sentinel lymph nodes identified, seven had LN involvement in two
basins. However, only one of these cases showed positivity for malignancy, specifically in
the posterior thoracic site with axillary and cervical drainage.

Furthermore, among the 20 patients with a minimum of two sentinel lymph nodes, 15
had UpM (with five cases showing drainage in two basins), while five had LoM (with two
cases showing drainage in two basins).

4. Discussion

This study highlighted the distribution of lymph nodes regarding the melanoma
location on trunk. From a total of 62 patients, melanoma on the upper part of the trunk
had a higher frequency than those on the lower part (62.9% vs. 37.1%). The median age
of the patients included in the study was 54.5 years for the whole group, and 55 years for
patients diagnosed with UpM; these results are comparable to that obtained by a Dutch
study carried out on a larger group of 1192 patients with melanomas located in the upper
trunk, where the average age obtained was 56 years old [25].

Related to the gender distribution, the study emphasized the fact that the male gender
predominates, with 58.1% of cases; this value being close to that obtained by an American
trial based on a cohort of 178,000 cases from the period 2004–2014 where, in the case of
melanomas located on the trunk, 66.1% were male patients [26]. Moreover, in our study,
male gender was more frequent among subjects diagnosed with melanoma on the lower
trunk than those with the upper location. Another study carried out in Sweden shows a
predominance of the male sex in the case of melanomas of the trunk, the proportion being
53%, compared to 47% for the female sex [27].

Another important aspect of the current study is represented by the Breslow index,
the median value being 2.3 mm for both studied trunk regions. The specialized literature
confirms this value, a study conducted in the USA that included 818 cases of melanoma of
the trunk with an average Breslow index value of 2.3 mm [28].

However, the distribution according to the T stage of the tumor differs a lot from
other populations. In the current work, T1 tumors represented the highest percentage of
cases, 32.3%, while T2 represented the other extreme, 14.5% of cases; the literature shows
completely different values, with tumors in stages T3 and T4 representing most of the cases,
at 35% and 22%, respectively [27].

A study carried out in Portugal shows a different distribution regarding the T staging
of tumors, with the exception of T3, where the values are almost equal. This study also
shows a predominance of tumors located at the level of the upper trunk, this result being
in accordance with what we obtained in our study, with the tumors located at the upper
level being 62.9% [29].

Regarding the identification of the sentinel lymph node, the results of the study
showed that there are tumors that can drain in one lymphatic way, others through two
ways, and some of them can even have three sentinel lymph nodes. In the specialized
literature, it is confirmed that melanomas located on the trunk are those that could have
multiple lymphatic drainage regarding the sentinel lymph node; a study conducted on
135 patients with 61 cases of multiple drainage (45.2%) [29], where another study showing
that in 352 trunk melanomas, 77 cases had multiple drainage (21.9%) [30]. It should be
mentioned that another study carried out in Italy on 656 patients revealed that 167 cases
had multiple drainage (25.4%) [31]. All these results are comparable to those obtained
in our study, in which there are 20 patients with multiple drainage, comprising 32.2% of
the cases.

The variability of the lymphatic channels is given by the location of the primary trunk
tumor in relation to the cervical, axillary, and inguinal lymphatic basins, with significant
statistical results when compared UpM and LoM in our findings (p < 0.05). Patients in the
UpM subgroup had predominantly sentinel lymph nodes in the axillary lymph basin (84.6%
for the first LNB, 85.7% for the second LNB, and 100% for the third LNB, respectively).
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In contrast, for LoM, the results of LN location varied if the first sentinel node was in
somewhat similar proportions between the axillary region and groin (47.8% vs. 52.2%); in
the case of the second sentinel lymph node, the axillary region had two thirds of the cases
(66.7% vs. 33.3%). In both regions, both melanomas on the upper and lower parts of the
trunk, there was one case with a third sentinel lymph node located in the axilla.

The positivity of the sentinel lymph node is closely related to the T stage of the
melanoma and to its Breslow index. In our study, which had a total of 62 patients, 84 lymph
nodes were analyzed, with 22.6% being positive. In a comparative study in which there
were 39 patients with melanomas and in which SLNB was performed, a total of 121 lymph
nodes were excised, of which 22 positive nodes (18.1%) were found at the histopathological
examination, totaling 13 patients with a positive sentinel node [25].

Regarding the duration of the surgical intervention, there is an important difference
between the two locations, i.e., the superior and inferior location of trunk melanoma. It
should be mentioned that this duration involves a sentinel lymph node biopsy, an excision
within oncological safety margins, and the closure of the wound; in some areas, a graft
taken by the plastic surgeon is needed. The median time spent more with interventions
on the upper trunk presupposes dissection in areas with lymphatic basins and important
vascular structures, as we find in the cervical lymph nodes area [28].

The type of anesthesia chosen represents another issue in these interventions. At the
level of the lower trunk, if we can opt for a spinal anesthesia that can reach both the area
of the melanoma and the region of the sentinel lymph node, for melanomas located at the
level of the upper trunk, general anesthesia was preferred in its entirety by oro-tracheal
intubation, with the difference between the two being statistically significant (p < 0.001).

Another important feature of our study is represented by melanomas on the lower
part of the trunk that had sentinel nodes located at the axillary level, with 16 out of
30 nodes (53.3%) being present in this lymphatic basin. Also, another interesting result
obtained is that among the positive sentinel nodes of melanomas of the lower trunk,
five out of six nodes (83.3%) are at the axillary level, something that could be further
investigated on a larger cohort in order to research the lymphatic pathways of melanomas
depending on the location of the primary tumor. In the literature, another study that
highlighted lymphatic drainage in different locations of melanomas showed that, in the
case of 67 patients with trunk melanomas who underwent SLNB, 35 axillary nodes (28.6%)
were detected [32]. The presence of a positive LN varied between the groups, with a higher
percentage observed in UpM cases, with the axillar basin being the most frequent location
for all trunk melanomas (85.1%).

In our opinion, there are three main limitations in our study. First the small number of
patients, making it necessary to develop further studies with larger cohorts. Second, the
single center characteristic of the study, as we performed our study in a private unit, since
there are only a few centers for SLNB in Romania. And third, data are lacking regarding
the subtype of melanoma, information which could bring valuable results.

5. Conclusions

These findings contribute to our understanding of the characteristics and outcomes of
melanomas located on the trunk, focusing on the comparison based on the affected area.
The most frequent lymphatic drainage site for melanomas on the trunk was the axillary
one, compared to cervical and inguinal. Moreover, the rate of positive SLNBs was higher
for the axillary region, even in cases for melanomas located on the lower part of the trunk,
emphasizing the importance of this region in terms of lymph node biopsy.

Author Contributions: Conceptualization, F.B. and M.L.; methodology, D.E.G.; software, D.S.; val-
idation, A.B., C.A. and D.A.D.; formal analysis, L.V.; investigation, D.A.D. and D.E.G.; resources,
M.L.; data curation, L.V.; writing—original draft preparation, F.B.; writing—review and editing, T.P.;
visualization, C.A. and D.S.; supervision, M.L. and T.P.; project administration, A.B.; All authors have
read and agreed to the published version of the manuscript.



Diagnostics 2023, 13, 2790 9 of 10

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Ethics Committee of Dr. Leventer Centre (no 1/11.04.2023).

Informed Consent Statement: Written informed consent has been obtained from the patient(s) to
publish this paper.

Data Availability Statement: The data presented in this study are available in the article.

Acknowledgments: Publication of this paper was supported by the University of Medicine and
Pharmacy Carol Davila, through the institutional program Publish not Perish.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Ferlay, J.; Ervik, M.; Lam, F.; Colombet, M.; Mery, L.; Piñeros, M.; Znaor, A.; Soerjomataram, I.; Bray, F. Global Cancer Observatory:

Cancer Today; International Agency for Research on Cancer: Lyon, France, 2020.
2. Arisi, M.; Zane, C.; Caravello, S.; Rovati, C.; Zanca, A.; Venturini, M.; Calzavara-Pinton, P. Sun Exposure and Melanoma,

Certainties and Weaknesses of the Present Knowledge. Front. Med. 2018, 5, 235. [CrossRef] [PubMed]
3. Saginala, K.; Barsouk, A.; Aluru, J.S.; Rawla, P.; Barsouk, A. Epidemiology of Melanoma. Med. Sci. 2021, 9, 63. [CrossRef]

[PubMed]
4. Garbe, C.; Amaral, T.; Peris, K.; Hauschild, A.; Arenberger, P.; Basset-Seguin, N.; Bastholt, L.; Bataille, V.; del Marmol, V.; Dréno,

B.; et al. European consensus-based interdisciplinary guideline for melanoma. Part 1: Diagnostics: Update 2022. Eur. J. Cancer
2022, 170, 236–255. [CrossRef] [PubMed]

5. Han, D.; Han, G.; Duque, M.T.; Morrison, S.; Leong, S.P.; Kashani-Sabet, M.; Vetto, J.; White, R.; Schneebaum, S.; Pockaj, B.; et al.
Sentinel Lymph Node Biopsy Is Prognostic in Thickest Melanoma Cases and Should Be Performed for Thick Melanomas. Ann.
Surg. Oncol. 2021, 28, 1007–1016. [CrossRef]

6. Morton, D.L.; Wen, D.-R.; Wong, J.H.; Economou, J.S.; Cagle, L.A.; Storm, F.K.; Foshag, L.J.; Cochran, A.J. Technical Details of
Intraoperative Lymphatic Mapping for Early Stage Melanoma. Arch. Surg. 1992, 127, 392–399. [CrossRef]

7. NCCN Guidelines—Melanoma: Cutaneous, Version 2. 2023. Available online: https://www.nccn.org/guidelines/guidelines-
process/transparency-process-and-recommendations/GetFileFromFileManagerGuid?FileManagerGuidId=3171c772-e593-445
5-90ec-84154399ea7d (accessed on 5 May 2023).

8. Dickson, P.V.; Gershenwald, J.E. Staging and Prognosis of Cutaneous Melanoma. Surg. Oncol. Clin. N. Am. 2011, 20, 1–17.
[CrossRef]

9. Gyorki, D.E.; Sanelli, A.; Herschtal, A.; Lazarakis, S.; McArthur, G.A.; Speakman, D.; Spillane, J.; Henderson, M.A. Sentinel
Lymph Node Biopsy in T4 Melanoma: An Important Risk-Stratification Tool. Ann. Surg. Oncol. 2016, 23, 579–584. [CrossRef]

10. Luke, J.J.; Ascierto, P.A.; Carlino, M.S.; Gershenwald, J.E.; Grob, J.-J.; Hauschild, A.; Kirkwood, J.M.; Long, G.V.; Mohr, P.; Robert,
C.; et al. KEYNOTE-716: Phase III study of adjuvant pembrolizumab versus placebo in resected high-risk stage II melanoma.
Future Oncol. 2020, 16, 4429–4438. [CrossRef] [PubMed]

11. Prieto, V.G. Sentinel Lymph Nodes in Cutaneous Melanoma. Clin. Lab. Med. 2017, 37, 417–430. [CrossRef]
12. Ariyan, S.; Ali-Salaam, P.; Cheng, D.W.; Truini, C. Reliability of Lymphatic Mapping After Wide Local Excision of Cutaneous

Melanoma. Ann. Surg. Oncol. 2007, 14, 2377–2383. [CrossRef]
13. Bluemel, C.; Herrmann, K.; Giammarile, F.; Nieweg, O.E.; Dubreuil, J.; Testori, A.; Audisio, R.A.; Zoras, O.; Lassmann, M.;

Chakera, A.H.; et al. EANM practice guidelines for lymphoscintigraphy and sentinel lymph node biopsy in melanoma. Eur. J.
Nucl. Med. Mol. Imaging 2015, 42, 1750–1766. [CrossRef] [PubMed]

14. Alkhatib, W.; Hertzenberg, C.; Jewell, W.; Al-Kasspooles, M.F.; Damjanov, I.; Cohen, M.S. Utility of frozen-section analysis of
sentinel lymph node biopsy specimens for melanoma in surgical decision making. Am. J. Surg. 2008, 196, 827–832; discussion
832–833. [CrossRef] [PubMed]

15. Prieto, V.G. Use of frozen sections in the examination of sentinel lymph nodes in patients with melanoma. Semin. Diagn. Pathol.
2008, 25, 112–115. [CrossRef]

16. Somerset, A.E.; Jameson, M.J. Sentinel Lymph Node Biopsy in Patients with Melanoma. 2021. Available online: https://emedicine.
medscape.com/article/854424-overview#a1 (accessed on 10 May 2023).

17. Prieto, V.G. Sentinel lymph nodes in cutaneous melanoma: Handling, examination, and clinical repercussion. Arch. Pathol. Lab.
Med. 2010, 134, 1764–1769. [CrossRef]

18. Rhodin, K.E.; Fimbres, D.P.; Burner, D.N.; Hollander, S.; O’connor, M.H.; Beasley, G.M. Melanoma lymph node metastases–moving
beyond quantity in clinical trial design and contemporary practice. Front. Oncol. 2022, 12, 1021057. [CrossRef] [PubMed]

19. Garbe, C.; Amaral, T.; Peris, K.; Hauschild, A.; Arenberger, P.; Basset-Seguin, N.; Bastholt, L.; Bataille, V.; Del Marmol, V.; Dréno,
B.; et al. European consensus-based interdisciplinary guideline for melanoma. Part 2: Treatment—Update 2022. Eur. J. Cancer
2022, 170, 256–284. [CrossRef] [PubMed]

https://doi.org/10.3389/fmed.2018.00235
https://www.ncbi.nlm.nih.gov/pubmed/30214901
https://doi.org/10.3390/medsci9040063
https://www.ncbi.nlm.nih.gov/pubmed/34698235
https://doi.org/10.1016/j.ejca.2022.03.008
https://www.ncbi.nlm.nih.gov/pubmed/35570085
https://doi.org/10.1245/s10434-020-08706-0
https://doi.org/10.1001/archsurg.1992.01420040034005
https://www.nccn.org/guidelines/guidelines-process/transparency-process-and-recommendations/GetFileFromFileManagerGuid?FileManagerGuidId=3171c772-e593-4455-90ec-84154399ea7d
https://www.nccn.org/guidelines/guidelines-process/transparency-process-and-recommendations/GetFileFromFileManagerGuid?FileManagerGuidId=3171c772-e593-4455-90ec-84154399ea7d
https://www.nccn.org/guidelines/guidelines-process/transparency-process-and-recommendations/GetFileFromFileManagerGuid?FileManagerGuidId=3171c772-e593-4455-90ec-84154399ea7d
https://doi.org/10.1016/j.soc.2010.09.007
https://doi.org/10.1245/s10434-015-4894-4
https://doi.org/10.2217/fon-2019-0666
https://www.ncbi.nlm.nih.gov/pubmed/31870188
https://doi.org/10.1016/j.cll.2017.05.002
https://doi.org/10.1245/s10434-007-9468-7
https://doi.org/10.1007/s00259-015-3135-1
https://www.ncbi.nlm.nih.gov/pubmed/26205952
https://doi.org/10.1016/j.amjsurg.2008.07.034
https://www.ncbi.nlm.nih.gov/pubmed/19095096
https://doi.org/10.1053/j.semdp.2008.04.001
https://emedicine.medscape.com/article/854424-overview#a1
https://emedicine.medscape.com/article/854424-overview#a1
https://doi.org/10.5858/2009-0502-RAR.1
https://doi.org/10.3389/fonc.2022.1021057
https://www.ncbi.nlm.nih.gov/pubmed/36411863
https://doi.org/10.1016/j.ejca.2022.04.018
https://www.ncbi.nlm.nih.gov/pubmed/35623961


Diagnostics 2023, 13, 2790 10 of 10

20. Ascierto, P.A.; Kirkwood, J.M.; Grob, J.-J.; Simeone, E.; Grimaldi, A.M.; Maio, M.; Palmieri, G.; Testori, A.; Marincola, F.M.;
Mozzillo, N. The role of BRAF V600 mutation in melanoma. J. Transl. Med. 2012, 10, 85. [CrossRef]

21. Kachare, S.D.; Brinkley, J.; Wong, J.H.; Vohra, N.A.; Zervos, E.E.; Fitzgerald, T.L. The Influence of Sentinel Lymph Node Biopsy on
Survival for Intermediate-Thickness Melanoma. Ann. Surg. Oncol. 2014, 21, 3377–3385. [CrossRef]

22. Nakamura, Y. The Role and Necessity of Sentinel Lymph Node Biopsy for Invasive Melanoma. Front. Med. 2019, 6, 231. [CrossRef]
[PubMed]

23. Faries, M.B.; Thompson, J.F.; Cochran, A.J.; Andtbacka, R.H.; Mozzillo, N.; Zager, J.S.; Jahkola, T.; Bowles, T.L.; Testori, A.; Beitsch,
P.D.; et al. Completion Dissection or Observation for Sentinel-Node Metastasis in Melanoma. N. Engl. J. Med. 2017, 376, 2211–2222.
[CrossRef] [PubMed]

24. Masoud, S.J.; Perone, J.A.; Farrow, N.E.; Mosca, P.J.; Tyler, D.S.; Beasley, G.M. Sentinel Lymph Node Biopsy and Completion
Lymph Node Dissection for Melanoma. Curr. Treat. Options Oncol. 2018, 19, 55, Erratum in Curr. Treat. Options Oncol. 2019, 20, 76.
[CrossRef] [PubMed]

25. Veenstra, H.J.; Klop, W.M.C.; Speijers, M.J.; Lohuis, P.J.F.M.; Nieweg, O.E.; Hoekstra, H.J.; Balm, A.J.M. Lymphatic Drainage
Patterns from Melanomas on the Shoulder or Upper Trunk to Cervical Lymph Nodes and Implications for the Extent of Neck
Dissection. Ann. Surg. Oncol. 2012, 19, 3906–3912. [CrossRef]

26. Shannon, C.M.; Mehta, N.K.; Li, H.; Nguyen, S.A.; Koochakzadeh, S.; Elston, D.M.; Kaczmar, J.M.; Day, T.A. Anatomic Region of
Cutaneous Melanoma Impacts Survival and Clinical Outcomes: A Population-Based Analysis. Cancers 2023, 15, 1229. [CrossRef]
[PubMed]

27. Gordon, D.; Smedby, K.E.; Schultz, I.; Olsson, H.; Ingvar, C.; Hansson, J.; Gillgren, P. Sentinel Node Location in Trunk and
Extremity Melanomas: Uncommon or Multiple Lymph Drainage Does Not Affect Survival. Ann. Surg. Oncol. 2014, 21, 3386–3394.
[CrossRef] [PubMed]

28. Fadaki, N.; Li, R.; Parrett, B.; Sanders, G.; Thummala, S.; Martineau, L.; Cardona-Huerta, S.; Miranda, S.; Cheng, S.-T.; Miller, J.R.,
3rd; et al. Is Head and Neck Melanoma Different from Trunk and Extremity Melanomas with Respect to Sentinel Lymph Node
Status and Clinical Outcome? Ann. Surg. Oncol. 2013, 20, 3089–3097. [CrossRef] [PubMed]

29. Morgado, F.J.; Soeiro, P.; Brinca, A.; Pinho, A.; Vieira, R. Does the pattern of lymphatic drainage influence the risk of nodal
recurrence in trunk melanoma patients with negative sentinel lymph node biopsy? An. Bras. Dermatol. 2021, 96, 693–699.
[CrossRef] [PubMed]

30. Ribero, S.; Quaglino, P.; Osella-Abate, S.; Sanlorenzo, M.; Senetta, R.; Macrì, L.; Savoia, P.; Macripò, G.; Sapino, A.; Bernengo, M.
Relevance of multiple basin drainage and primary histologic regression in prognosis of trunk melanoma patients with negative
sentinel lymph nodes. J. Eur. Acad. Dermatol. Venereol. 2013, 27, 1132–1137. [CrossRef]

31. Ribero, S.; Osella-Abate, S.; Pasquali, S.; Rossi, C.R.; Borgognoni, L.; Piazzalunga, D.; Solari, N.; Schiavon, M.; Brandani, P.;
Ansaloni, L.; et al. Prognostic Role of Multiple Lymphatic Basin Drainage in Sentinel Lymph Node-Negative Trunk Melanoma
Patients: A Multicenter Study from the Italian Melanoma Intergroup. Ann. Surg. Oncol. 2016, 23, 1708–1715. [CrossRef] [PubMed]

32. Thompson, J.F.; Uren, R.F.; Shaw, H.M.; McCarthy, W.H.; Quinn, M.J.; O’brien, C.J.; Howman-Giles, R.B. Location of sentinel
lymph nodes in patients with cutaneous melanoma: New insights into lymphatic anatomy. J. Am. Coll. Surg. 1999, 189, 195–204.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1186/1479-5876-10-85
https://doi.org/10.1245/s10434-014-3954-5
https://doi.org/10.3389/fmed.2019.00231
https://www.ncbi.nlm.nih.gov/pubmed/31696119
https://doi.org/10.1056/NEJMoa1613210
https://www.ncbi.nlm.nih.gov/pubmed/28591523
https://doi.org/10.1007/s11864-018-0575-4
https://www.ncbi.nlm.nih.gov/pubmed/30232648
https://doi.org/10.1245/s10434-012-2387-2
https://doi.org/10.3390/cancers15041229
https://www.ncbi.nlm.nih.gov/pubmed/36831571
https://doi.org/10.1245/s10434-014-3744-0
https://www.ncbi.nlm.nih.gov/pubmed/24866434
https://doi.org/10.1245/s10434-013-2977-7
https://www.ncbi.nlm.nih.gov/pubmed/23649930
https://doi.org/10.1016/j.abd.2021.05.005
https://www.ncbi.nlm.nih.gov/pubmed/34620526
https://doi.org/10.1111/j.1468-3083.2012.04677.x
https://doi.org/10.1245/s10434-015-4973-6
https://www.ncbi.nlm.nih.gov/pubmed/26597362
https://doi.org/10.1016/S1072-7515(99)00108-8

	Introduction 
	SLNB Concept 
	The Sentinel Lymph Node—A Histopathological Report 

	Materials and Methods 
	Study Design 
	SLNB Surgical Technique 
	Data Collection 
	Statistical Analyses 

	Results 
	Discussion 
	Conclusions 
	References

