
Abstract. Background: Histological parameters as well as the
status of sentinel lymph node are known to be strong
prognostic factors in patients with melanoma. Patients and
Methods: In this study, we retrospectively analyzed 1,384
patients who were diagnosed with head and neck melanoma
between 1976 and 2010 regarding prognostic factors [tumor
thickness, level of invasion, sentinel lymph node (SLN) status,
ulceration, histological subtype, localization, and gender],
overall survival, and disease-free survival. Results: Patients
who developed metastases had a significantly thicker tumor
than patients without metastases. Additionally, a thicker tumor
was often associated with a higher level of invasion (Clark
level). There was no overall survival benefit in patients who
underwent SLN dissection when compared to patients who did
not (p=0.07). Compared to SLN-negative patients, patients
with SLN involvement had a significantly shorter disease-free
period (p<0.001) and shorter overall survival time (p<0.001).
Conclusion: In summary, tumor thickness is the most important
prognostic factor. SLN dissection does not affect the overall
survival of patients with melanoma. However, a positive SLN
is a marker for a worse outcome in these patients.

Melanoma metastasizes most commonly via lymphatic
routes (1). Subsequently, surgical control of lymph node
(LN) metastases has become a common procedure. The
initial aim of this procedure is presumably to curtail further
dissemination of the cancer and thereby to improve patient
prognosis (2-4). 

In the past, every patient with head and neck melanoma
(HNM) of intermediate thickness underwent prophylactic
radical neck dissection (ND) with surgical removal of all
cervical lymph node chains (5, 6). Non-lymphatic structures,
such as muscle, blood vessels and nerves, are often
compromised in this process, making long-term morbidity
from this procedure an issue. Additionally, several studies
have suggested no benefit in overall survival of such a
procedure (7, 8). Therefore, selective and modified ND in
cases of positive sentinel lymph node (SLN) or regional LN
metastases was developed and is now the treatment of choice
(2, 4, 9, 10). This newer procedure allows the preservation
of non-affected LN groups, as well as of non-lymphatic
structures in order to minimize complications. 
Today, SLN dissection is recommended in all patients with

melanoma with a tumor thickness of 1 mm or more. A tumor
thickness of at least 1 mm is known to increase the risk of
metastasis significantly (11). Besides tumor thickness, the
status of the SLN is known to be a strong prognostic factor
for prognosis of melanoma and was, therefore, included in
the staging system for melanoma by the American Joint
Committee on Cancer (12-14). However, the benefit of SLN
dissection remains controversial, as improvement in overall
survival has not been demonstrated (15-17).
The aim of this retrospective study was to analyze the

progression of disease in patients diagnosed with HNM as well
as whether any survival benefit is obtained from LN procedures
in such patients. We analyzed and compared different groups
with respect to prognostic factors (tumor thickness, level of
invasion, ulceration, histological subtype, localization and
gender), overall survival and disease-free survival.

Patients and Methods

A total of 1384 patients with primary cutaneous HNM were
retrospectively reviewed. All patients were taken from the Central
Malignant Melanoma Registry of Tubingen University, Department
of Dermatology, which contains data on more than 9000 patients
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diagnosed with and treated for melanoma in southwest Germany
since 1976. Of these, we included all cases of primary HNM in our
analysis. The database includes data spanning 1976-2010. All
patients, including those who had chemotherapy or radiation therapy
to their nodal basins, underwent follow-up examinations as per the
recommendations of the German Society of Dermatology (18, 19). 
Data on patient demographics (gender, date of birth, age),

primary tumor characteristics (location, date of diagnosis, date of
metastasis), histological features (histological subtype, tumor
thickness, level of invasion, ulceration) and the surgical treatment
(excision of primary tumor, SLN dissection, ND) were obtained and
analyzed. The location of the primary melanoma was classified
under three anatomical sites: face, neck, and other. The histological
subtype was classified under four categories: superficial spreading
melanoma, nodular melanoma, lentigo maligna melanoma (LMM)
and other. Histological tumor thickness (Breslow classification) and
level of invasion (Clark level) were determined in all cases.
Metastases were classified as satellite/in-transit metastases, regional
LN metastases, and distant metastases. Patients with positive SLN
and patients who developed regional LN metastases were
recommended to undergo ND.
This study compared the following groups: Patients with SLN

dissection vs. patients without SLN dissection; SLN-positive
patients vs. SLN-negative patients; patients who underwent ND vs.
patients who refused to do so. 
All statistical analyses was performed with the Statistical

Package for Social Science (SPSS) version 11.5 (SPSS, Chicago,
IL, USA). Comparisons of variable distributions between groups
were performed by using t-test and Cchi-square test. All differences
were considered significant at p≤0.05. 
The Kaplan–Meier method was used to analyze disease-free

survival, defined as survival without evidence of metastasis or
recurrence, and overall survival, defined as the survival until death
from primary melanoma. In order to analyze the disease-free and
overall survival, the date of excision of the primary melanoma was

used as the starting point. The date of first metastasis or recurrence
was used as the end-point for disease-free survival, and the date of
the latest follow-up visit or death due to primary melanoma as the
end-point for overall survival. The log-rank-test was used to
compare and analyze the significance of disease-free and overall
survival of two comparative groups. Again, all differences were
considered significant at p≤0.05. 

Results
SLN dissection group vs. non-SLN dissection group. Overall,
277 (20%) out of 1,384 patients with primary cutaneous HNM
underwent SLN dissection. The other 1107 (80%) underwent
excision of the primary melanoma only (Figure 1). In the SLN
dissection collective, there were significantly more male
patients when compared to the non-SLN dissection group
(p=0.002). There was also significantly thicker tumor
(p<0.001), a higher level of Invasion (p<0.001), and more
ulcerations (p<0.001) in the SLN dissection group. The
histological subtype (p<0.001) and localization (p<0.001)
differed between the two collectives significantly as well:
There was a higher rate of LMM in the non-SLN dissection
group when compared to the SLN dissection group (51.6% vs.
32.5%), a lower rate of  nodular melanoma (12.5% vs. 26.4%)
and a higher rate of localization in the face (57.9% vs. 43.3%).
The overall survival for the both groups did not differ (p=0.07)
(Figure 2). However, the disease-free survival was significantly
worse in the SLN dissection group (p<0.001).

SLN-positive group vs. SLN-negative group. Overall, 28
(10.1%) out of 277 patients who underwent SLN dissection
were found to have a positive SLN, of whom 23 underwent
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Figure 1. Overview of the whole database of the study (n=1,384). While 60.7% (n=17) of sentinel lymph node (SLN)-positive patients developed
metastases, the rate was only 20.1% (n=50) in the SLN-negative group. In comparison, 17% (n=188) of all patients without SLN dissection (SLND)
developed metastases. 



ND following SLN dissection (Figure 1, Table I). The other
five SLN-positive patients refused ND. A total of 249
patients (89.9%) were SLN-negative (Figure 1, Table I). Out
of the 23 SLN-positive patients who also underwent ND,
seven (31.4%) did not develop metastases, the other 16
patients (69.6%) developed one or more metastases:
satellite/in-transit metastases in 10, regional LN metastases
in seven and distant metastases in 13. On the other hand, one
out of the five SLN-positive patients who refused ND
developed metastasis (distant metastases).
Tumor thickness and the level of invasion differed

between the collectives: The SLN-positive group had a
significantly thicker tumor (p=0.006) and a higher level of
invasion (p=0.008) when compared to the SLN-negative
group (Table I). No difference between the two groups was
seen in gender (p=0.1), localization (p=0.7), histological
subtype (p=0.054) or ulceration (p=0.3) (Table I). Patients
with a positive SLN had poorer disease-free (p<0.001) and
overall (p<0.001) survival when compared to the SLN-
negative patients.

ND vs. refusal of ND. Overall, 79 out of all patients who
were SLN-positive or who developed LN metastases
underwent ND, 51 patients refused (Figure 1). Groups did
not differ with respect to gender (p=0.1), localization
(p=0.6), histological subtype (p=0.1), tumor thickness

(p=0.7), level of invasion (p=0.3) or ulceration (p=0.3).
There was also no difference in disease-free (p=0.4) and
overall survival (p=0.5).

Discussion

A total of 1,384 patients were analyzed for the current study:
20% of these patients underwent SLN dissection (n=277).
Only 10.1% of the SLN dissection group had a positive SLN
(n=28). In prior studies, which analyzed the SLN dissection
in other parts of the body, the rate of SLN-positive patients
varied between 12% and 20% (20), which is higher than in
the current study. A possible reason is the high rate of LMM
in our study: 47.8% (n=661) of the 1,384 patients were
diagnosed with LMM, which is known to metastasize less
commonly compared to other subtypes (21, 22). Another
possibility is that the SLN in HNM can be located
contralaterally, and thereby remains undetected (23).
Additionally, compared to other dermatological centers,
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Figure 2. Overall survival of patients who underwent sentinel lymph
node dissection (SLND, n=277) compared to patients who underwent
excision of primary melanoma only (no SLND, n=1107). Patients with
SLND did not differ in regard to overall survival when compared to
patients who did not undergo SLND (p=0.07).

Table I. Comparison of patients with primary cutaneous head and neck
melanoma with positive sentinel lymph node (SLN) compared to patients
with negative SLN with respect to prognostic factors.

Characteristic                     SLN-positive,    SLN-negative,       p-Value
                                                  n (%)                   n (%) 
                                                 (n=28)                (n=249)

Gender                                                                                             0.1
   Female                               7 (25.0%)         100 (40.2%) 
   Male                                 21 (75.0%)          149 (59.8%)
Tumor thickness                                                                             0.006
   <1,0 mm                             0 (0.0%)              20 (8.0%)
   1.00-2.00 mm                    6 (21.4%)          107 (43.0%)
   2.010-4.00 mm                12 (42.9%)            86 (34.5%)
   >4.00 mm                        10 (35.7%)            36 (14.5%)
Level of invasion§                                                                                      0.008
   III                                        1 (3.6%)              16 (6.4%)
   IV                                     14 (50.0%)          187 (75.1%)
   V                                         8 (28.6%)            26 (10.4%)
Histological subtype                                                                       0.054
   SSM                                   8 (28.6%)            59 (23.7%)
   NM                                   13 (46.4%)            60 (24.1%)
   LMM                                  3 (10.7%)            87 (34.9%)
   Other                                  4 (14.3%)            43 (17.2%)
Localization                                                                                    0.7
   Face                                  11 (39.3%)          109 (43.8%)
   Neck                                   3 (10.7%)            34 (13.7%)
   Other                                14 (50.0%)          106 (42.6%)
Ulceration*                                                                                      0.3
   Yes                                    10 (35.7%)            58 (23.3%)
   No                                     11 (39.3%)          130 (52.2%)

SSM: Superficial spreading melanoma, NM: nodular melanoma, LMM:
lentigo maligna melanoma. Unknown status in a total of *68 (24.5%),
and §25 (9.0%) cases.



sonography has been used as a standard examination at the
Dermatology Department of Tubingen University to detect
regional LN metastases. All LN metastases detected by
sonography were considered as macro-metastases and these
patients underwent ND without SLN dissection, thereby
reducing again the total number of SLN dissections in our
study. Unfortunately, the current study does not include data
regarding LN metastases detected by ultrasound. However,
it is known that 30% of LN metastases detected by
sonography are not detected by palpation (24). On these
grounds, sonography may ensure early detection of LN
metastases, thereby improving the prognosis of patients with
melanoma significantly, and should be a routine examination
technique at dermatological centers. 
In the current study, patients who underwent SLN

dissection did not differ in regard to overall survival when
compared to the group of patients without SLN dissection,
which confirms the lack of prognostic significance of SLN
dissection (Table II). However, the status of the SLN is part
of the classification of cutaneous melanoma, as patients with
positive SLN have a significantly worse prognosis than SLN-
negative patients (12-14). Our study confirmed this finding:
The disease-free survival as well as the overall survival was
better in SLN-negative patients when compared to SLN-
positive patients. In addition, the rate of recurrence was
better in SLN-negative patients: While 60.7% of SLN-
positive patients developed metastases, the rate was only
20.1% in the SLN-negative group. In comparison, 17% of all
patients without SLN dissection developed metastases.
The Multicenter Selective Lymphadenectomy Trial 1

(MSLT-1) analyzed the differences of patients with
melanoma with excision of the primary melanoma followed
by SLN dissection compared to patients who underwent

excision of the primary melanoma only (25). Tumor
thickness of the primary melanoma was 1 mm or more (25).
Most of our results confirmed the findings of MSLT-1. In
both studies, the overall survival of the two groups (SLN
dissection vs. non-SLN dissection) did not differ (25).
However, there was better disease-free survival in the SLN
dissection group of the MSLT-1 (25), which differs from our
study. In the current study, we also considered patients with
tumor thickness of less than 1 mm, thereby increasing the
total number of those with smaller melanomas. As a result,
the non-SLN dissection group had better disease- free
survival. In both studies, the SLN-negative group had better
overall and disease-free survival when compared to the SLN-
positive group, which confirms the significance of the SLN
status (25). Moreover, as in our study, in MSLT-1 the rate of
metastasis in the SLN-negative group correlated with the rate
in the non-SLN dissection group (19.8% vs. 20.3% in the
MSLT-1, 20.1% vs. 17% in our study) (25).
A total of 130 patients in this study were found to have LN

metastases: 28 SLN-positive patients, 24 SLN-negative
patients and 99 non-SLN dissection patients. Out of the 130
patients, only 79 (60.8%) had undergone ND, the other 51
patients had (39.4%) refused. Reasons for refusal included old
age, concerns of postoperative complications or known
multiple metastases including distant metastases. The two
groups did not differ with regard to prognostic factors or
overall survival, which shows the lack of prognostic benefit
of this procedure (Table II). Multiple studies in the past have
shown similar results (3, 26). There were no significant
differences with respect to overall survival between the groups
with selective lymphadenectomy compared to groups with
removal of the affected lymph nodes only (3, 26). Moreover,
especially in the time before SLN dissection, all patients with
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Table II. Overview of study results indicating the factors which influence or do not influence the progression of disease in patients with head and
neck melanoma. 

                                                                Association

Influencing factor
  Tumor thickness                                  A thicker primary tumor is associated with worse prognosis.
  Level of invasion                                A higher level of invasion is associated with worse prognosis.
  Histological subtype                           Lentigo maligna melanoma is associated with a better prognosis compared to nodular melanoma.
  Localization                                         Localization in the face region is associated with a better prognosis compared to melanoma localized 
                                                                in other regions of the head (scalp, neck).
  Gender                                                 Male gender is associated with worse prognosis.
  Positive SLN                                       SLN-positive patients have a significantly worse prognosis compared to patients with negative SLN.

Non-influencing factor                          
  SLN dissection                                    No survival benefit 
  Neck dissection                                   No survival benefit in those with positive SLN or LN metastases compared to those who refused 
                                                                to undergo this procedure

SLN: Sentinel lymph node.



melanoma underwent prophylactic elective lymphadenectomy
(27). However, 80-88% of all patients who underwent elective
lymphadenectomy did not have LN metastases at all (27).
These patients did not actually benefit from the procedure and
were in fact exposed to possibly high postoperative risk (27). 
In this study, we confirmed that tumor thickness is the most

important prognostic factor (Table II). Patients who developed
metastases had a significantly thicker tumor than patients
without metastases. Additionally, a thicker tumor was often
associated with a higher level of invasion (Clark level).
However, the significance of the level of invasion for melanoma
is discussed controversial: Prior studies showed that there is no
prognostic significance of the level of invasion in melanoma
with tumor thickness of 1 mm or less (28, 29). We confirmed
that the prognosis of melanoma is associated with the
histological subtype of the malignancy: In groups with no
metastases, the patients were most likely found to have a LMM,
whereas in groups with metastases, most likely nodular
melanoma was seen (21, 22). This study also confirms that
localization and gender play an important role in the prognosis
and treatment of cutaneous melanoma: The primary tumor of
patients who did not develop metastases was mainly localized
in the face (3, 30). Male gender was associated with worse
prognosis (Table II). Ulceration is considered another prognostic
factor; however, it was not possible to make a conclusion as to
its prognostic significance in this study because ulceration has
only been documented by the Central Malignant Melanoma
Registry of Tubingen University since 1996. 
In summary, the current large study of cutaneous HNM

confirmed the finding of melanomas at other sites of the body.
Tumor thickness is the most important prognostic factor. SLN
dissection does not affect the overall survival of patients with
melanoma. However, a positive SLN is a marker for a worse
outcome in these patients. The rate of SLN positivity was
lower than that at the axilla or groin for example. This may
be explained by the large number of LMMs in the head and
neck region, which are known to metastasize less likely
compared to other subtypes. Regional lymphadenectomy of
the neck (ND) in the case of LN metastases does not affect
the overall survival and thereby seems not to be an effective
procedure in achieving this oncological goal.
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