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ORIGINAL ARTICLE

Head and neck cutaneous melanoma: A retrospective observational
study on 146 patients
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LAURI A.I. TALVE3, PIA P. VIHINEN4 & REIDAR A. GRÉNMAN2

1Department of Surgery, Plastic and Reconstructive Surgery Unit, Turku University Hospital, Turku, Finland, 2Department

of Otorhinolaryngology-Head and Neck Surgery, Turku University Hospital, Turku, Finland, 3Department of Pathology,

Turku University Hospital, Turku, Finland and 4Department of Oncology and Radiotherapy, Turku University Hospital,

Turku, Finland

Abstract
Background. Sentinel node biopsy (SNB) is a novel staging technique in cutaneous melanoma, but it is more challenging in
the head and neck (H&N) than in the trunk and extremities. The aim of this study was to investigate the utility of SNB in
patients with clinical stage I-II H&N cutaneous melanoma, with emphasis on disease outcome. Patients and methods. Twenty
five patients with H&N melanoma of �1.0 mm in Breslow depth underwent SNB and were compared to 121 historic H&N
melanoma patients, who had either undergone routine prophylactic neck dissection or had been observed without any
invasive nodal staging. Results. Sixteen percent of the SNB patients were sentinel-positive and there have been no false-
negative cases. In the Kaplan-Meier analysis, there were no significant differences between the study groups in melanoma-
specific overall survival. Among the entire cohort, melanoma-specific overall survival rate was 67.1% at 5 years and 61.9%
at 10 years. Predictive factors for worsen survival were nodal micrometastases, male sex, scalp location, thick primary lesion
and ulceration. Discussion. SNB is a reliable and mini-invasive approach for the nodal staging of H&N cutaneous melanoma.
Traditional neck dissection is recommended only for therapeutic purposes in clinically node-positive or sentinel-positive
patients.

The sentinel node concept has altered the clinical

practice of cutaneous melanoma and sentinel node

biopsy (SNB) has widely replaced routine lympha-

denectomy as the standard for surgical treatment.

The landmark study on the subject was published by

Morton et al. in 1992 [1]. However, SNB has been

reported to be more challenging in the head and

neck (H&N) than in the trunk and extremities

(T&E) [2,25]. The sentinel nodes are often located

near the primary lesion and the high background

radioactivity may cause problems in their detection.

The lymphatic drainage patterns of the skin are rich

in the head and neck and more unpredictable than

those in the other body sites. The harvesting of

intraparotid sentinel nodes deserves special atten-

tion. These difficulties may stand behind a false-

negative result in SNB leading to regional disease

failure in tumour-bearing lymph nodes that have

been left behind. On the other hand, there is no

consensus whether the occult nodal micrometastases

should be treated immediately or at an advanced

stage; some authors are not willing to accept SNB as

the standard of care [3].

In Finland the incidence of melanoma has been

steadily increasing. According to a nationwide data-

base of the Finnish Cancer Registry [4], the annual

incidence rate of melanoma was 9.5 among male and

8.1 among female in 2001�2005 (age-adjusted rate

per 100 000 population). During the same period

the mortality rate was 2.2 in male and 1.0 in female,

respectively. Within the Hospital District of South-

west Finland, the annual melanoma incidence has

been slightly higher: 11.3 among male and 9.5

among female in 2001�2005. The catchment popu-

lation is 460 000 residents within the hospital

district. Approximately 10�15 patients with H&N

melanoma are operated annually at the Department

of Surgery in Turku University Hospital.
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At our institution, a proportion of clinical stage

I�II melanoma patients have undergone elective

lymph node dissection (ELND) at the time of

disease presentation during the past decades, but

most patients have not undergone any invasive nodal

staging until October 2001 when SNB was adopted

for clinical use in the treatment of cutaneous

melanoma. Since then, every SNB patient has been

entered to a prospective database.

The aim of this study was to evaluate our first

experience of the routine use of SNB and its

feasibility in patients with clinical stage I-II H&N

melanoma with Breslow depth of�1 mm. First,

H&N melanoma patients who underwent SNB were

compared to SNB patients with T&E melanoma,

and secondly, to historical H&N melanoma patients

who had either undergone routine ELND or who

had not undergone any invasive nodal staging at the

time of diagnosis and initial surgery.

Patients and methods

Prospective SNB group

From October 2001 to December 2006, a total of

159 consecutive patients with histopathologically

confirmed invasive cutaneous melanoma, stage I-II

(T2-4N0M0), Breslow depth over 1.0 mm, were

enrolled onto a prospective database at the Depart-

ment of Surgery, Plastic and Reconstructive Surgery

Unit, Turku University Hospital, Turku, Finland.

The study protocol was approved by the Institutional

Review Board of the Turku University Hospital and

each patient provided written informed consent.

25 of the 159 patients (16%) had a primary lesion

in the head and neck region and 134 (84%) in the

trunk or extremities.

All SNB patients underwent lymphatic mapping

before the surgical procedure. The lymphoscinti-

graphy was performed by technetium-99m-labeled

nanocolloid, which was injected intradermally at

two to four points at the margins of the primary

melanoma or the biopsy scar. After lymphoscinti-

graphy, SNB was performed within 20 hours. In

the operation, a preoperative blue dye injection

(Patent blue V) and intraoperative use of a gamma

detecting probe (Navigator GPS, Tyco Health

Care, Norwalk, CT) were used. All blue-stained

and radioactive (ex vivo count exceeded 10% of the

count of the most radioactive node) nodes were

excised.

If no metatastatic melanoma cells were identified

in the histopathological analysis in the hematoxylin

and eosin-stained sections, further sections were

cut and immunohistochemical staining with

Melan-A and/or S-100 antibodies was performed.

The patients who had micrometastases in their

sentinel nodes underwent completion lymph node

dissection, i.e. selective, modified radical or radical

neck dissection.

After surgery, all patients were referred for further

follow-up to the Department of Oncology and

Radiotherapy, Turku University Hospital. No rou-

tine adjuvant therapy was used. The regular

follow-up schedule consisted of initial staging by

whole-body computed tomography and clinical ex-

amination every 3 to 6 months during the first

5 years.

Retrospective ELND and observation groups

For comparision, a retrospective cohort was col-

lected from the time before SNB became routine,

from January 1983 to September 2001. The data of

121 stage I�II cutaneous H&Nmelanoma patients

were collected consecutively from the case records of

Turku University Hospital. Ninety patients had been

operated on at the Department of Surgery and

31 patients at the Department of Otorhinolary-

ngology�Head and Neck Surgery. Twenty nine of

the patients had undergone elective lymph node

dissection at the time of initial surgery (ELND

group) and 92 had not undergone any invasive nodal

staging (observation group).

The patients had been followed up at the Depart-

ment of Oncology and Radiotherapy of Turku

University Hospital or in the Satakunta Central

Hospital, Pori, Finland. The follow-up schedule

was similar to that described in the SNB group.

The cause of death was obtained from autopsy

reports and from Statistics Finland’s Archive of

Death Certificates.

Statistical analyses

Categorical variables were analyzed by the x2 test

and continuous data by Mann-Whitney nonpara-

metric U test. Survival curves were constructed by

the Kaplan-Meier method, and group differences

were analyzed by the log rank test. The ticks along

the curves in the survival plots represent cencored

observations, including deaths from other causes

than melanoma or unknown outcome. Univariate

and multivariate survival analyses were performed by

the Cox proportional hazard regression model; 95%

confidence intervals (95% CI) were calculated. The

starting point for all survival analyses was the time of

initial melanoma treatment. A p-value less than

0.05 was considered statistically significant. Statis-

tical analyses were performed with SPSS version

14.0 (SPSS, Chigaco, IL) software.
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Results

A total of 146 H&N melanoma patients were

evaluated: 69 male (47%) and 77 female (53%).

The median age of the patients was 72 years (mean

67 years, range 10�92). The median Breslow depth

was 3.0 mm (mean 3.6 mm, range 1.1�20.0). The

primary lesion was located in the face in 83 patients

(57%), in the scalp in 20 patients (14%), in the

ear in 21 patients (14%) and in the neck in

22 patients (15%). The wound was closed directly

in 55 patients (38%), by the use of a local flap

in 70 patients (48%), and by skin grafting in

21 patients (14%).

SNB patients

In 22 H&N patients a total of 48 sentinel nodes were

excised (mean 2.2 nodes per patient). Four patients

were sentinel-positive (16%) and 18 patients were

sentinel-negative (72%). Lymphatic mapping was

unsuccessful and no sentinel nodes were indentified

in three patients (12%). The distribution of the

48 sentinel nodes between regional nodal basins

according to the location of the primary lesion is

presented in Table I. In six patients, one or more

sentinel nodes were excised from the parotid gland

and a micrometastasis was found in one patient.

This patient underwent a superficial parotidectomy

and a selective neck dissection of levels II�III in the

second stage operation (Figure 1). No complications

of SNB were reported in the 22 patients.

Comparison between study groups and nodal

involvement

The clinical and histopathological charasterictics

between SNB patients and control patients are

presented in Table II. At the time of disease

presentation, nodal micrometastases were detected

in four patients in both SNB and ELND groups

(16% in the SNB group vs. 14% in the ELND

group). During the follow-up, there has been one

nodal recurrence in the SNB group; that patient was

initially sentinel-positive and additional non-sentinel

metastases were also detected in the subsequent

neck dissection. There have been no false negative

results of SNB. In the ELND group, there were six

nodal recurrences, of which two patients had been

node-positive and four patients node-negative, i.e.

false-negative, at the time of initial surgery. In the

entire cohort, nodal involvement, including both

initial micrometastases and clinically detected late

recurrences, was detected in a total of 37 nodal

basins. The distribution of those metastatic nodal

basins according to the location of the primary lesion

is presented in Table III.

Outcome

The median follow-up time was 27 months in the

H&N melanoma SNB group (range, 8�65 months),

38 months in the ELND group (range, 6�218

months) and 46 months in the observation group

(range, 1�260 months). In the SNB group there have

been 7 recurrences (28% of the H&N melanoma

SNB patients): 3 local, 1 nodal and 3 distal

recurrences, determined as the location of first

recurrence. In the ELND group there have been

11 recurrences (38% of the ELND patients): 1 local,

6 nodal and 4 distal. In the observation group there

have been 35 recurrences (38% of the observation

group patients): 3 local, 11 nodal and 12 distal. The

number of melanoma-related deaths has been 3 in

the SNB group (12%), 9 in the ELND group (31%)

and 33 in the observation group (36%). Melanoma-

unrelated deaths were categorized as censored ob-

servations.

The melanoma-specific overall survival (OS) was

67.1% at 5 years and 61.9% at 10 years for the entire

H&N melanoma group. In the Kaplan-Meier analy-

sis, of 159 SNB patients there was no significant

difference in melanoma-specific OS between H&N

melanoma patients and T&E melanoma patients.

There were no significant differences between the

study groups (H&N SNB vs. ELND vs. observation)

either (Figure 2). In contrast, there was a significant

difference between male and female in all of 146

H&N melanoma patients; the male were associated

with a significantly poorer prognosis than the female

(Figure 3). The Kaplan-Meier curves by anatomic

subsites indicate that patients with scalp melanomas

have lower melanoma-specific OS rates compared

Table I. Distribution of sentinel nodes according to the location of the primary lesion.

I II III IV V VI Parotis Retroauricular Other Total

Face 0 13 0 2 0 0 5 0 0 20

Scalp 0 2 2 0 3 0 0 7 0 14

Ear 0 7 0 0 0 0 0 0 0 7

Neck 0 0 3 2 0 0 1 0 1 7

Total 0 22 5 4 3 0 6 7 1 48

I�VI indicates neck levels.
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with patients with face, neck and ear melanomas

(Figure 4).

In the univariate analysis Breslow depth (hazard

ratio, 1.41; 95% CI, 1.06�1.23; p�0.001), Clark

level V (hazard ratio, 6.36; 95% CI, 1.37�29.5; p�
0.018) and ulceration (hazard ratio, 2.96; 95% CI,

1.62�5.41; pB0.001) of the primary lesion were also

predictive for poor survival. In the multivariate

analysis only male sex was an independent prognos-

tic factor (hazard ratio, 2.96; 95% CI, 1.18�7.38;

p�0.020).

Discussion

Head and neck melanomas constitute approximately

17% of all cutaneous melanomas [5]. However,

melanoma density per skin area is clearly higher in

the head and neck than in other body parts [6,7].

This is particularly true in melanomas of the face,

suggesting a higher incidence in sun-exposed skin

areas. In our study populations, H&N melanoma

patients were older than T&E melanoma patients

(mean age 67 vs. 63 years). This finding is consistent

Figure 1. 1A. A lymphoscintigram with four sentinel nodes of an 11-year-old girl with a melanoma in the middle of the left cheek. The

primary lesion (Breslow depth 3.8 mm, Clark level IV) had originated in a benign Spitz nevus. 1B. A blue-stained sentinel node (II sn)

found in the parotid gland. At the same time of SNB, the biopsy scar of the primary lesion was excised with 1.5 cm lateral margins and the

wound was closed directly. 1C. Histopathological analysis (hematoxylin and eosin staining) revealed a subcapsular micrometastasis with

minimal tumour burden. It was the only metastatic sentinel node. In a second stage operation, superficial parotidectomy and selective neck

dissection of levels II�III were performed and no additional metastatic nodes were detected. 1D. Aesthetic result two years after the

operation. The patient has remained disease-free after a follow-up of 27 months.
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with previous reports [8,9]. In contrast to some

other authors [5,10], we did not find any predomi-

nance of males in this study (male 47% vs. female

53%).

Head and neck location is generally thought of as

a negative prognostic factor for survival. Our results

do not support this assumption. We have earlier

reported on 921 melanoma patients with no sig-

nificant difference in melanoma-specific OS between

anatomic sites of the primary lesion by univariate or

multivariate analysis [11]. In this study, with differ-

ent inclusion criteria, no significant difference in OS

between H&E and T&E melanomas was detected in

Kaplan-Meier analysis. Thus, there is no evidence of

true location-related biologic aggressiveness of H&N

melanomas. H&N melanomas may carry a statisti-

cally worse outcome because the primary lesions

tend to be thicker and more advanced at the time of

diagnosis than T&E melanomas, and in addition, the

patients are older.

In the current study, a significant difference in

melanoma-related OS was detected between the

sexes (Figure 3). We argue that the poor survival is

not associated with the male gender itself. According

to our results H&N melanomas of males were more

often associated with scalp location (male:female

ratio 4:1), thicker primary lesions (median Breslow

depth, male 3.0 mm vs. female 2.8 mm) and a higher

ulceration rate (male 42% vs. female 27%).

Our purpose was to investigate the feasibility of

SNB as nodal staging compared with the traditional

approach with either ELND or pure observation

Table II. Comparison between clinical and histopathological characteristics of SNB patients and control patients.

Characteristic SNB (n�25) ELND (n�29) Observation (n�92)

Age, years

Median 74 64 74

Mean 68.0 59.1 69.6

Range 11�82 10�87 24�92

Gender, n (%)

Male 8 (32) 19 (66) 42 (46)

Female 17 (68) 10 (34) 50 (54)

Melanoma site, n (%)

Face 14 (56) 11 (38) 58 (63)

Scalp 5 (20) 5 (17) 10 (11)

Neck 4 (16) 3 (10) 15 (16)

Ear 2 (8) 10 (34) 9 (10)

Breslow depth

Median, mm 2.8 2.9 3.0

Mean, mm 3.3 4.0 3.6

Range, mm 1.1�10.0 1.2�20.0 1.1�11.0

Unknown, n 0 9 23

Clark level, n (%)

II 1 (4) 0 11 (12)

III 10 (40) 9 (31) 28 (30)

IV 9 (36) 11 (38) 35 (38)

V 4 (16) 4 (14) 15 (16)

Unknown 1 5 3

Ulceration present, n (%) 8 (33) 10 (34) 32 (36)

Nodal micrometastasis, n (%) 4 (16) 4 (14) 0

Nodal recurrence, n (%) 1 (4) 6 (21) 11 (12)

SNB, sentinel lymph node biopsy.

ELND, elective lymph node dissection.

Observation, no invasive nodal staging.

Table III. Distribution of metastatic lymph node basins according to the location of primary lesion.

I II III IV V VI Parotis Retroauricular Other Total

Face 0 8 0 0 0 0 4 0 0 12

Scalp 0 3 1 2 1 0 4 3 1 15

Ear 0 3 0 0 0 0 0 0 1 4

Neck 0 1 0 2 0 0 0 0 3 6

Total 0 22 1 4 1 0 8 3 5 37
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without any invasive nodal staging. The head and

neck region is associated with complex and unpre-

dictable drainage patterns. Multiple drainage basins

have been reported in 36�44% of cases [12,13].

Likewise, lymphoscintigrams have been discordant

with clinical predictions in 34�43% of cases [14,15].

In this study, we noticed that the first draining lymph

nodes, i.e. sentinel nodes, were found in almost all

neck levels and in the parotid gland (Table I). The

distribution of metastatic lymph node basins, when

historical controls were included, was also similarly

widespread (Table III). The most common site for

both sentinel nodes and metastases was neck level II

found in approximately half of the cases.

Because of the multiplicity of lymphatic drainage

of the head and neck, SNB is a technically demand-

ing procedure compared with SNB in the groin or

axilla. Indeed, lymphatic mapping in the head and

neck is unsuccessful more often than in other

body areas [2]. In this study no sentinel nodes

were visualized in the lymphoscintigraphy in 3 of

25 patients (12%). In the H&N region, sentinel

nodes can be masked by high background radio-

activity from the tracer injection site. In addition, the

lymph nodes are often small and located in surgically

demanding sites that are not easily accessible, as in

the parotid gland. In this study 6 of 48 sentinel

nodes were harvested from the parotid gland and

one of them contained micrometastasis. In the entire

cohort, 8 of 37 metastatic nodal basins (22%) were

intraparotid.

SNB in the parotid gland may present special

problems. Carlson et al. reported only a 79% success

rate for parotid SNB [13]. Intraparotid SNB is also

associated with potential risk for complications i.e.

facial nerve injury. Eicher et al. pointed out that after

lymphatic mapping superficial parotidectomy or

selective neck dissection including sentinel nodal

basins should be performed routinely instead of

SNB [16]. Such an approach, however, compro-

mises the mini-invasiveness of SNB. The subject has

also been debated by Loree et al., Picon et al. and

Ollila et al. [17�19]. In contrast, their results suggest

that intraparotid SNB is reliable, accurate and safe.

Nevertheless, if the parotid gland contains sentinel

nodes, their dissection should be performed meti-

culously by an experienced surgeon. The use of a

nerve stimulator is recommended.

In this study, only 16% of H&N melanoma

patients were sentinel-positive compared with 31%

in other body regions, when Breslow depth was over

Figure 2. Melanoma-specific overall survival of 25 SNB patients,

29 ELND patients and 92 observational patients.

Figure 3. Melanoma-specific overall survival of 77 female and 69

male patients with H&N melanoma.

Figure 4. Melanoma-specific overall survival of 146 H&N mela-

noma patients according to the anatomic site of the primary

lesion.
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1.0 mm. Our result is in accordance with several

other studies. Recently, Mattsson et al. reported a

sentinel-positivity rate of 17% in patients with H&N

melanoma versus 21% and 23% in truncal and leg

melanomas, respectively [20]. Leong et al. have

published their results of the multi-institutional

SLN Working Group on 629 H&N melanoma

patients who underwent SNB. Only 10.1% were

sentinel-positive, but thin T1-melanomas were also

included [21]. Chao et al evaluated 321 H&N

melanoma patients and found a sentinel-positivity

rate of 15%, which was significantly less than the

23% and 20% seen in truncal and extremity

melanomas, respectively [22]. It is not entirely clear

why the incidence of nodal metastases in the head

and neck is lower than expected. In some cases, the

disease progression if present is associated rather

with direct systemic dissemination than with step-

wise lymphatic spreading after negative SNB.

Furthermore, younger age is known to be a predictor

of sentinel-positivity [23]. Because H&N patients

tend to be older, their low sentinel-positivity rate

could be partly associated with their impaired

lymphatic function. In this study, there were no

false-negative cases suggesting that the sentinel node

status accurately reflects the status of the relevant

lymph node basin. However, only long-term follow-

up will confirm the true sensitivity of SNB proce-

dure.

Due to this reliability, in the era of SNB, it is

doubtful whether there is any indication for routine

ELND in clinical stage I�II melanoma. In our

historical controls ELND detected nodal microme-

tastases in 14% of cases. Thus, the detection rate of

micrometastases is rather comparable with that of

SNB, but ELND is more invasive and is associated

with a higher morbidity. Approximately 80% of

patients are node-negative and they would be over-

treated by ELND. After SNB, whole body positron

emission tomography may provide additional infor-

mation for staging in patients with high risk mela-

noma [24,25].

The question if any nodal staging is superior to a

pure observational approach is unclear from a

therapeutic point of view. The survival benefit of

SNB or ELND, if any, is very difficult to assess.

Unfortunately, no effective adjuvant treatment is

available in metastatic melanoma unlike in breast

cancer. We could not demonstrate any survival

advantage in this study either; SNB did not alter

disease outcome significantly (Figure 2). Interest-

ingly, Fisher and al. published an analysis on 1 444

retrospective H&N melanoma patients and found

that late nodal recurrences, which were treated by

therapeutic lymph node dissection, were paradoxally

associated with better survival compared with mi-

crometastases, which were removed by ELND at the

initial stage [26]. However, there is no widespread

support to such vaccine-effect of metastatic cells. In

contrast, the results of the prospective randomized

Multicenter Selective Lymhadenectomy Trial

(MSLT-I) demonstrated an improved survival in

node-positive patients with who had undergone

SNB and completion lymph node dissection, and

whose primary lesion was of intermediate-thickness

[27]. This favourable result is promising but it is

based on a population with melanomas of all body

sites lacking stratified data on particular anatomical

sites. Until definitive evidence of therapeutic benefit

is available, the patients have to be informed

properly and SNB cannot be offered to them as a

life-saving procedure in general. We fully agree with

the conclusion pointed out by Tanis et al. in their

recent review: there is clearly a need for a rando-

mized controlled trial to enable evidence-based

management in this particular group of patients

with H&N melanoma [28].

Indeed, the most obvious advantage of SNB is the

unique prognostic information for nodal staging.

Sentinel-positive patients carry a high risk for

recurrence and need intensive follow-up. In the

current study eight patients were upstaged either

by SNB or ELND at the time of disease presenta-

tion. In six of them (75%) recurrent disease was

detected during follow-up. In the future, these high

risk patients are priority targets for adjuvant thera-

pies [29]. Until an effective form of systemic therapy

is found, early diagnosis and adequate surgery

remains the treatment of choice.

In conclusion, our study sample is small, but

nevertheless, our results suggest that SNB is an

acceptable staging tool in cutaneous head and neck

melanoma. The presence of occult nodal microme-

tastasis detected by SNB is the most important

prognostic factor in clinical stage I�II melanoma.

SNB allows for selective application of therapeutic

neck dissection only to nodal-positive patients.

Instead of routine ELND, the majority of clinically

N0 neck patients can be treated by a mini-invasive

staging procedure.
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