
Introduction

Approximately 15%-35% of primary cutaneous
melanomas occur in head and neck (1). Head and neck
melanoma (HNM) is more frequent in adult males and
the most common affected sites are face, neck and ear.
If compared with melanoma in other sites (OMS), HNM
shows a lower frequency of superficial spreading
melanoma, while there is a higher rate of histological sub-
type of lentigo maligna (2). HNM in children is very rare

and it is usually associated with giant congenital nevus
(3). At diagnosis, HNM frequently shows a higher Clark
level than other ones (2) and this anatomic location is
associated with a poorer prognosis. In fact, referring to
tumor thickness ranges, the disease-free period is sig-
nificantly shorter in HNM patients (4), who have a low-
er 10-year survival rate (2-5). These findings have been
related to the early lymphatic involvement of HNM; if
effect the 15-20% of patients affected by melanoma of
this area has regional lymph node metastases at the time
of presentation of the primary tumor (6, 7). Sentinel
lymph node biopsy (SLNB), introduced by Morton in
the early 1990s (8), has become the gold standard for stag-
ing all patients affected by melanoma. This technique per-
mit to identify patients with a positive SLNB who may
benefit of complete lymphadenectomy and who, after
surgery, may be eligible for adjuvant therapy. Further-
more the presence of a positive sentinel lymph node has
been demonstrated to be the most important prognos-
tic indicator of disease-free survival (9). In spite of this,
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the use of sentinel lymph node biopsy in the manage-
ment of head and neck melanoma has been limited due
to several reasons. First of all the lymphatic drainage in
the head and neck region is complex, with multiple pri-
mary channels and multiple lymph node basins. For this
reason many analyses show a substantial discordance be-
tween clinically predicted lymphatic drainage pathways
and those identified by lymphoscintigraphy(10, 11). This
discrepancy causes a higher false negative rates of SLNB
of HNM compared with melanomas of other anatom-
ic regions, suggesting a lower accuracy of this technique
for HNM (12, 13). Secondarily, excision of these nodes
can be technically challenging due to the poor distances
among primary lesion and sentinel nodes, making dif-
ficult their detection and isolation. Furthermore, a sur-
gical approach must be performed around cranial
nerves (VII and XI cranial nerves) and important vas-
cular structures. In addition to this 25–30% of the sen-
tinel nodes are located within the parotid gland, and the
concern of facial nerve injury has led many surgeons to
prefer superficial parotidectomy to SLNB (14-16).
Lastly, the cooperation of experienced pathologists and
nuclear medicine staff is essential for the success of the
procedure (17). Nevertheless, other recent studies have
demonstrated that drainage in this anatomic location is
predictable (18-21), but debate remains about the reli-
ability of SLNB performed in the head and neck (HN)
region and about its determinant role for prognosis. The
aim of our study is to evaluate the accuracy and prog-
nostic value of SLNB in the HN regions in relation with
melanomas of other sites (OMS).

Patients and methods

Study population
All patients with a primary cutaneous melanoma treat-

ed in the department of Plastic and Reconstructive Sur-
gery of Bari from 01/07/1994 to 31/12/2012 were in-
cluded in a electronic clinical medical registry after giv-
ing informed consent. Patients with another occult pri-
mary carcinoma were excluded. Within the 90th day from
the excision of the primary lesion, patients affected by
a primary melanoma with thickness 0.75 mm or with
Clark level IV or V, or affected by a thinner tumor as-
sociated with adverse prognostic features (regression, ul-
ceration, high mitosis rate) underwent lymphoscintig-
raphy to identify sentinel node (SN) draining fields. The
follow-up period was defined as the time between the
melanoma diagnosis date to the last visit occurred un-
til the 30/06/2013, so that the hypothetical shorter-term
follow-up was fixed at 6 months. We considered as HNM
any lesion located above an horizontal line passing
through the superior margin of clavicles and the 7th cer-
vical vertebra.

Mapping, surgical and histological techniques used 
for lymphatic metastasis diagnosis

The lymphoscintigraphy was performed using
technetium 99m nanocolloid HSA (human serum al-
bumin) (22-24) with a dosage of 18-37 MBq, in rela-
tionship with procedure time, injected in 4 sites close-
ly around the scar of primary lesion biopsy (22, 23).
Ultrahigh resolution collimators were used to ensure
that all the territory between the primary melanoma site
and the recognized draining node field or fields were
imaged and to reduce artifacts. Dynamic and planar im-
ages (anterior, posterior and lateral) were acquired us-
ing a large field of view dual-headed digital gamma cam-
era both immediately after the radio-labeled colloid in-
jection and after each lymph node visualization to eval-
uate all drainage basins and the total numbers of the
node. A 25-min dynamic image at 1 frame/min in
64x64 matrix in word mode is suggested to determine
where the lymphatic collectors are headed. Further 5-
10 min static images in word mode 128x128 were ac-
quired over the node field to identify the collectors as
they reach the actual SNs. Static images were performed
to ensure that all SNs were marked. A static imaging
node that appears in a separate field only in a delayed
image was considered as a different SN unless it was on
the same path in the dynamic scans. A handheld gam-
ma probe was used during surgery to guide SN detec-
tion. Multiple sections of each SN were examined by
conventional hematoxylin and eosin (H&E) and by im-
munohistochemical stains at both S100 and HMB-45
(25). A positive SN was defined as a lymph node con-
taining melanoma cells detected by either H&E or im-
munohistochemistry. All histopathologic slides of the
interval SNs containing metastatic disease were reeval-
uated for this study to document the deposit size, tu-
mor penetrative depth, and intranodal tumor volume.
The histological presence of metastasis was assessed as
micrometastasis (with deposits 2mm) and macrometas-
tasis (with deposits >2mm) affecting the peripheral si-
nus of a lymph node (24-26). Complete lymph node
dissection was performed in all cases with a diagnosis
of lymph node metastasis. All patients underwent a clin-
ical and imaging follow-up every six months for the first
five years and yearly thereafter. 

Statistical analysis
Patients’ baseline characteristics were reported as fre-

quency (percentage) and mean ± standard deviation (SD)
or median and interquartile range. Categorical variables
were assessed by the 2 test to compare the results for spe-
cific subgroups with those of the rest of the patient pop-
ulation. Recurrence-free survival was defined as the time
between the definitive surgical treatment of the primary
melanoma and clinical detection of the first recurrence.
Follow-up time was defined as the time between defin-
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itive surgical treatment of the primary melanoma and the
last contact with he patient. Among patients with neg-
ative SLNB, only those who presented a recurrence in
the same nodal basin analyzed were considered false neg-
atives. Time-to-death analyses were performed using mul-
tivariate Cox proportional hazards regression models, and
risks were reported as hazard ratios (HRs) along with their
95% confidence interval (CI). Survival curves and
probabilities were reported according to the Kaplan-
Meier method.  All statistical analyses were performed
using SAS Software Release 9.3 (SAS Institute, Cary, NC).

Results

Out of 680 patients affected by melanoma, 84
(12.35%) had HNM and 596 had a diagnosis of
melanoma in different sites (OMS); the clinical char-
acteristics of these two groups are shown in the Table 1.
Regarding HNM group, 34 (40.47%) were located on
the face, 14 (16.66%) on the neck, 19 (22.61%) on the
ear, and 17 (20.23%) on the scalp. In the HNM cohort
there was a significant predominance of males compared
with the OMS group. Regarding the histological char-
acteristics, there was less cases of superficial spreading
melanoma among the HNM group (36) and, as expected,
more cases of lentigo maligna melanoma (12). No fur-
ther major differences were found about age or primary
tumor characteristics between HNM patients and the
OMS ones. Fewer patients in the HNM group had a
Clark level lower than IV compared with the OMS group
and patients with a Breslow thickness greater than 4 mm
were more common in the HNM cohort.

Lymphoscintigraphy was performed in 57 patients
of HNM group and in 513 patients with OMS. Posi-
tive sentinel nodes were found in 15 out of 57 HNM
patients (26.3%) and there was a similar percentage
(26.9%) in the OMS group (138/513). The percentage
of unfound sentinel lymph node in HNM patients was
1.75% (1/57). A contemporary primary excision and
SLNB was performed in 5 cases (8.78%) of HNM pa-
tients group.

In the HNM group unusual sentinel lymph nodes
(“interval nodes“) were found in 15 cases, 2 of which were
positives (13,3%), compared with 38 cases in the OMS
group, 11 of which were positive (28,9%). All HNM
group of patient with positive SLNB (15 cases out of 57)
underwent lymphadenectomy, associated with parotidec-
tomy in 2 cases of sentinel lymph node localized in the
parotid gland (27-29). 

For the majority of HNM group, sentinel lymph node
was found unilaterally, while in 3 cases of median scalp
and neck injuries lymphoscintigraphy showed a bilateral
drainage of the radioactive isotope with the identifica-
tion of sentinel lymph nodes bilaterally. Furthermore, 1

patient was positive for sentinel nodes belonging to two
different lymphatic basins (neck and axilla), and un-
derwent a lateral cervical and axillary lymph node dis-
section. Regarding the HNM, only in 4 cases there was
a recurrence of disease after BLS negative (false negatives)
with detection in 3 cases of lymphatic metastases and in
one of subcutaneous in-transit metastasis. In these cas-
es, we performed lymphadenectomy of sentinel lymph
node basin. 

Currently no neuro-vascular complications related to
surgery have been reported. Regarding prognosis, the
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TABLE 1 - CLINICAL CHARACTERISTICS OF PATIENT PO-
PULATION AND PRIMARY TUMOR SITES (*P<0.05).

Characteristics OMS patients HNM patients 

Total, n (%) 596 (87.65%) 84 (12.35%)

Gender (M), n (%) 307 (51.51%) 56 (66.67%)*

Age (y)

Mean 53.54 57.75

Median 54.20 59.36

Range 9.72 – 88.90 13.92 – 95.03

Breslow thickness, n (%)

≤2 mm 448 (75.17%) 59 (70.24%)

2-4 mm 81 (13.59%) 10 (11.90%)

≥4 mm 67 (11.24%) 15 (17.90%)

Clark level

I 8 (1.34%) 0

II 57 (9.56%) 5 (5.95%)

III 110 (18.46%) 15 (17.86%)

IV 190 (31.88%) 30 (35.71%)

V 25 (4.19%) 7 (8.33%)

Unknown 206 (34.56%) 27 (32.14%)

Ulceration, n (%)

Absent 414 (69.46%) 56 (66.67%)

Present 132 (22.15%) 20 (23.81%)

Unknown 50 (8.39%) 8 (9.52%)

Positive SLNs, n (%) 138 (23.15%) 15 (17.86%)

Histological subtype

Superficial spreading 281 (47.15%) 36 (42.86%)

Nodular 113 (18.96%) 18 (21.43%)

Lentigo maligna 2 (0.34%) 12 (14.29%)*

Acrale 4 (0.67%) 0

Spitzoid 7 (1.17%) 0

Others 4 (0.67%) 0

Not otherwise specified 185 (31.04%) 16 (19.05%)
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HNM group counted 17 deaths and 11 patients alive
with disease (AWD) at the end of follow-up period, with
mortality (20.24%) and a recurrence (33.33%) rates sig-
nificantly higher compared to the OMS group (13.93%
and 25.33% respectively). 

Survival and recurrence-free analysis
The mean follow-up period amounted to 56.5

months (median duration 46.4, range 1.2-179.6), 12 pa-
tients were lost to follow-up. Recurrence-free period (Fig-
ure 1) and survival rate (Figure 2) at 5 years were ana-
lyzed in HNM cohort and compared with OMS patients.
Recurrence-free period and survival rate at 5 years were
also analyzed in a multivariate Cox proportional hazards
regression model corrected by age, gender, Breslow thick-
ness, presence of ulceration, and presence of positive SLN
(Table 2). Patients with HNM showed a worst prognosis
than subjects affected by melanomas of different sites,
also when the results were corrected for clinical-demo-
graphical variables. 

Discussion

Sentinel lymph node biopsy for head and neck
melanomas has been for a long time contested due to the
complex lymphatic anatomy of this region and to the fre-
quent complications related to possible injury of neu-

rovascular structures that in this area are strictly connected
to lymphatics. Head and neck lymphatic system consists
of over 300 lymph nodes often small and closely
packed with a usual discordance between clinically pre-
dicted lymphatic drainage pathways and those identified
by lymphoscintigraphy (10). 

In addition to this, the possibility of localization of
the sentinel lymph node in the parotid gland, with the
risk of injury of the facial nerve, have made SLNB for
head and neck melanomas, a questionable choice.

Pan and co-workers (20, 21), however, have shed light
on many aspects of the complex head and neck lymphatic
anatomy and recent literature (30) begins to agree with
SLNB for head and neck melanomas.

Our experience, that is oriented in this direction,
showed that the identification of sentinel lymph node
in this region was possible in 98.25 % of cases, with a
positivity of 26.31% (15/57), similar to OMS cohort.
This allowed us to exclude the 74.69% of patients from
unnecessary lymph node dissection, reducing hospital-
ization time, surgical risks and morbidity of patients af-
fected by HNM.

Another important aspect in our data is that con-
temporary primary excision and SLNB was performed
in 5 cases (8.78%) of HNM patients. The choice of a
single surgical time is justified by several advantages. First
of all an excision before SLNB procedure causes an al-
teration of anatomical planes, due to the limited distance
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Fig. 1 - Recurrence-
free period at 5 years
in HNM cohort com-
pared with OMS pa-
tients.
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between the primary lesion and the sentinel node, which
makes it difficult to identify and isolate. Secondly re-
constructive surgery often requires transposition flaps that
modify the course of the lymphatic.

Our studied population showed cases in which the
sentinel node wasn’t located in the predicted lymph node

basin and lymphoscintigraphy allowed to identify the real
sentinel lymph node localized between primary lesion
and usual lymph node chain. These unusual lymph nodes
(Interval Nodes) were found in 15 cases (26.3%) of
HNM, a higher frequency if compared with the 38
(6.4%) cases in the OMS group (31, 32).
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Fig. 2 - Survival Rate at
5 years in HNM com-
pared with OMS pa-
tients.

TABLE 2 - COX HAZARD RATIO ON 5-YEAR MORTALITY AND RECURRENCE CORRECTED FOR CLINICAL CHARAC-
TERISTICS AND MELANOMA PROGNOSTIC FACTORS.

5 years survival 5 years recurrence-free

HR IC 95% HR IC 95%

Patients with OMSs 1.000 1.000

HNM patients 1.486 0.771 1.661 0.962
2.861 2.866

Positive SLN 2.972 1.827 3.013 1.887
4.835 4.810

Ulceration 1.979 1.117 1.204 0.710
3.506 2.041

Breslow  2 mm 1.964 1.066 1.222 0.713
3.620 2.095

Age 1.025 1.008 0.998 0.984
1.042 1.011

Gender (M) 1.539 0.660 1.249 0.796
3.590 1.959
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Currently, no neuro-vascular complications have been
reported because we made use of magnifiers (loupes) and
electrostimulators, when needed. 

Our data confirm that the disease-free-period and the
over-survival of HNM cohort was significantly shorter
than OMS one. Regarding prognosis, in fact, the HNM
group counted 17 deaths and 11 patients alive with dis-
ease (AWD) at the end of follow-up period, with mor-
tality (20.24%) and a recurrence (33.33%) rates signif-
icantly higher respect to the OMS group (13.93% and
25.33% respectively). This can be justified by the clin-
ical findings described by Wallace et al. in 1964 (33) and
confirmed by Pan’s studies (20, 21) that showed the pres-
ence of a lymphatic- venous anastomoses network of the
superficial occipital lymph nodes (two vessels emerged
to communicate with a superficial occipital vein in the
subcutaneous layer). It should be noted, therefore, that
this anastomosis may provide a systemic route for

metastatic disease and this would explain the worse prog-
nosis of head and neck melanomas and in particular of
scalp melanomas (34).

Conclusion

More accurate knowledge of the complex head and
neck lymphatic anatomy, further improvement of lym-
phoscintigraphy technique, and a high “learning phase”
is carrying the search of sentinel lymph node as the “gold
standard” procedure for the staging of melanoma also in
the head and neck district. The particular and difficult
anatomy of this region requires the procedure to be con-
ducted in referral centers, by a multidisciplinary team
specifically trained so as to improve the prognosis and
to avoid complications in the surgical treatment of pa-
tients affected by HNMs.
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