
OR I G I N A L R E S E A R CH

Head & neck melanoma: A 22-year experience of recurrence
following sentinel lymph node biopsy

Kristen A. Echanique MD1 | Shabnam Ghazizadeh MD1 | Andy Moon BS1 |

Kera Kwan BS1 | Peter A. Pellionisz PhD1 | Dennis Rünger PhD2 |

David Elashoff PhD2 | Maie St. John MD, PhD1

1Department of Otolaryngology—Head and Neck Surgery, University of California Los Angeles, Los Angeles, California, USA

2Department of Medicine Statistics Core, University of California Los Angeles, Los Angeles, California, USA

Correspondence

Maie St. John, MD, PhD, Jonsson

Comprehensive Cancer Center, David Geffen

School of Medicine at UCLA, 757 Westwood

Blvd., Los Angeles, CA 90024, USA.

Email: mstjohn@mednet.ucla.edu

Funding information

NIH/National Center for Advancing

Translational Science, Grant/Award Numbers:

UL1TR000124UCLA, UL1TR001881

Abstract

Objective: To examine the clinicopathologic factors that contribute to regional and

distant recurrence in intermediate to high risk head and neck melanoma patients after

sentinel lymph node biopsy (SLNB).

Methods: This study is a retrospective review from an academic tertiary care center.

Patients treated with SLNB for head and neck melanoma from 1997 to 2019 were

reviewed and characterized by sentinel lymph node (SLN) status. Clinical variables

were examined for the impact on regional and distant recurrence in SLNB-negative

patients using univariable and multivariable Cox regression analysis.

Results: One hundred and fifty four patients were included. Of note, 127 (82.5 %)

were men, and the average age was 61.3 years. Median follow-up was 68.6 weeks.

Pathologic review of SLNs found 3.9% positive for metastatic melanoma; 96.1% were

negative. Regional recurrence was significantly associated with tumor stage and age

on multivariate analysis. A total of 4.5% of patients recurred in a previously labeled

negative basin. Scalp subsite accounted for 30.5% of primary tumors and was more

likely to yield a positive SLN on univariate analysis (P = .023). Tumor stage and age

were significantly associated with distant metastasis on multivariable analysis

(P = .026, P < .001 respectively).

Conclusion: We report a number of prognostic trends in head and neck melanoma.

SLN positivity was found more often in patients with a primary tumor of the scalp.

Regional recurrence was significantly associated with age and tumor stage, whereas

distant recurrence was significantly associated with tumor staging and scalp subsite.

Scalp subsite was associated with an increased risk for nodal metastasis and distant

recurrence.

Level of evidence: 3.
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1 | INTRODUCTION

First described by Morton et al in 1992, sentinel lymph node biopsy

(SLNB) has revolutionized the management of melanoma by helping

to further evaluate the status of regional lymph nodes through his-

topathologic analysis.1 When positive, SLNB predicts the status of

the regional lymph node basin and helps identify high-risk patients

who might benefit from completion lymphadenectomy or adjuvant

therapy.2,3 Several studies have illustrated that patients with posi-

tive sentinel lymph node (SLN) histopathology have an improved

melanoma specific survival compared to patients who develop clini-

cally positive nodes at a later time.1,2,4,5 This is critical, since as

many as 15% to 20% of patients with cutaneous melanoma of the

head and neck (CMHN) without cervical lymphadenopathy at pre-

sentation can go on to develop regional metastases after primary

resection.6

When compared to the trunk and extremities, surgical manage-

ment of regional melanoma metastases in the head and neck poses

unique challenges due to both the complex lymphatic drainage pat-

terns and increased site-specific morbidity associated with

lymphadenectomy.2,7 Further, although the utility of SLNB is well

documented in the head and neck, concerns regarding its accuracy

in this region are debated due to reports of both low positivity rate

and high recurrence rates in previously mapped negative nodal

basins.3,8-10 Taken together, this information suggests potentially

inferior accuracy of SLNB in the head and neck when compared to

the trunk and extremities, which has been reported by several

series.11-13 To add to the existing body of literature, we aimed to

identify risks for false negative SLNB as well as prognostic trends

and outcomes after SLNB for CMHN. We report results from a

cohort of patients treated at a single tertiary medical institution

over a 22-year period.

TABLE 1 Demographic and clinicopathologic characteristics stratified by nodal disease status and SLNB negative statusa

Overall
(N = 154)

Nodal disease

P
value

SLNB negative status

P
value

Negative
(n = 141)

Positive
(n = 13)

True
(n = 141)

False
(n = 7)

Age, mean (SD) 61.3 (14.9) 61.0 (14.9) 64.9 (14.5) .365 61.0 (14.9) 71.0 (11.0) .054

Sex, N (%) .701 .607

Male 127 (82.5) 117 (83.0) 10 (76.9) 117 (83.0) 5 (71.4)

Female 27 (17.5) 24 (17.0) 3 (23.1) 24 (17.0) 2 (28.6)

Breslow thickness, mean

(SD)

1.9 (1.6) 1.8 (1.6) 2.4 (1.8) .268 1.8 (1.5) 2.2 (1.5) .592

T stage, N (%) .170 .519

T1 43 (30.3) 42 (32.3) 1 (8.3) 42 (32.3) 1 (16.7)

T2 57 (40.1) 52 (40.0) 5 (41.7) 52 (40.0) 2 (33.3)

T3 27 (19.0) 23 (17.7) 4 (33.3) 23 (17.7) 2 (33.3)

T4 15 (10.6) 13 (10.0) 2 (16.7) 13 (10.0) 1 (16.7)

Clark's level, N (%) .148 .397

≤3 40 (38.8) 39 (41.5) 1 (11.1) 39 (41.5) 1 (16.7)

>3 63 (61.2) 55 (58.5) 8 (88.9) 55 (58.5) 5 (83.3)

Ulceration Bx, N (%) .722 1

Absent 81 (63.8) 76 (64.4) 5 (55.6) 76 (64.4) 3 (60.0)

Present 46 (36.2) 42 (35.6) 4 (44.4) 42 (35.6) 2 (40.0)

Mitotic rate, N (%) .481 1

<1 49 (39.2) 47 (40.5) 2 (22.2) 47 (40.5) 2 (50.0)

≥1 76 (60.8) 69 (59.5) 7 (77.8) 69 (59.5) 2 (50.0)

LVI, N (%) 1 1

Absent 112 (92.6) 104 (92.0) 8 (100.0) 104 (92.0) 4 (100.0)

Present 9 (7.4) 9 (8.0) 0 (0.0) 9 (8.0) 0 (0.0)

(Continues)

ECHANIQUE ET AL. 739



2 | MATERIALS AND METHODS

This retrospective review was approved by the University of Califor-

nia, Los Angeles (UCLA) Institutional Review Board. From January

1997 to July 2019, patients diagnosed with CMHN who underwent

SLNB were identified by a computer-assisted search performed by

the UCLA Tumor Registry. Clinicopathologic data collected included

tumor characteristics, diagnostic information, treatment modalities,

and patient outcomes. Clinical staging was determined according to

the American Joint Committee on Cancer staging system, eighth edi-

tion.14 Primary tumor characteristics were evaluated including loca-

tion, Breslow thickness, Clark's level, mitotic rate, ulceration status,

perineural, and lymphovascular invasion.

All patients underwent SLNB using lymphoscintography with a

technetium labeled colloid injected at the primary site. Intra-

operatively, intradermal blue dye was injected into the primary site

TABLE 1 (Continued)

Overall
(N = 154)

Nodal disease

P
value

SLNB negative status

P
value

Negative
(n = 141)

Positive
(n = 13)

True
(n = 141)

False
(n = 7)

PNI, N (%) 1 1

Absent 113 (93.4) 105 (92.9) 8 (100.0) 105 (92.9) 4 (100.0)

Present 8 (6.6) 8 (7.1) 0 (0.0) 8 (7.1) 0 (0.0)

Subsite, N (%) .023 .194

Non-scalp 107 (69.5) 102 (72.3) 5 (38.5) 102 (72.3) 3 (42.9)

Scalp 47 (30.5) 39 (27.7) 8 (61.5) 39 (27.7) 4 (57.1)

Number of SLNs, N (%) .571 1

1 84 (54.5) 78 (55.3) 6 (46.2) 78 (55.3) 4 (57.1)

>1 70 (45.5) 63 (44.7) 7 (53.8) 63 (44.7) 3 (42.9)

SLN status, N (%) - -

True positive 6 (3.9) 0 (0.0) 6 (46.2) 0 (0.0) 0 (0.0)

True negative 141 (91.6) 141 (100.0) 0 (0.0) 141 (100.0) 0 (0.0)

False negative 7 (4.5) 0 (0.0) 7 (53.8) 0 (0.0) 7 (100.0)

Abbreviations: LVI, lymphovascular invasion; PNI, perineural invasion; SLN, sentinel lymph node; SLNB, sentinel lymph node biopsy.
aBoldface indicates P < .05.

F IGURE 1 Kaplan-Meier curve for regional recurrence-free
survival of patients with negative SLNB

F IGURE 2 Kaplan-Meier curve for distant recurrence-free
survival of patients with negative SLNB
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and used in conjunction with a gamma probe to help identify the SLN.

A lymph node that assessed ≥10% of the highest emitting node was

considered a SLN.

Results of SLNB were recorded from operative and histopathologic

reports performed by pathologists. SLNs were prepared into multiple

serial permanent sections and stained with hematoxylin and eosin for

histopathological assessment. Additional immunohistochemistry was per-

formed at the discretion of the pathologist, which included S-100 and

HMB-45. Patient records were reviewed for recurrence after completion

of SLNB. Those patients that had a recurrence in a previously “negative”
SLN basin were characterized as “false negatives”.15 Recurrences were

further characterized as regional or distant.

Descriptive statistics were compiled for the overall sample and

stratified by nodal disease (negative vs positive) as well as SLNB

negative status (true vs false negative). The independent-samples

t test was used to compare differences between group means, and

Fisher's exact test was used to examine group differences in categori-

cal variables.

The primary outcome was recurrence-free survival (RFS). Follow-

up duration was calculated from the date of SLNB to the date of

death or last reported follow up. Risk of regional recurrence and risk

of distant recurrence were assessed in separate survival analyses for

patients with negative SLNB. When analyzing regional recurrence,

patients with local and distant recurrence were censored at the time

of local and distant recurrence, respectively. When analyzing distant

recurrence, patients with local and regional recurrence were censored

at their respective times of recurrence. Kaplan-Meier survival curves

were constructed based on the recurrence data. Associations between

TABLE 2 Cox regression analysis for
regional recurrence in patients with
negative SLNBa Covariates

Univariable Multivariable (n = 116)

HR (95% CI) P value HR (95% CI) P value

Age 1.05 (1.00-1.11) .044 1.08 (1.02-1.16) .013

Gender

Male Reference

Female 0.88 (0.19-4.05) .865 -

Breslow thickness 1.42 (1.15-1.75) .001 -

Stage

T1 Reference Reference

T2 1.77 (0.16-19.49) .642 0.00 (0.00-Inf) .998

T3 3.64 (0.33-40.19) .292 3.23 (0.28-36.82) .344

T4 18.37 (2.14-157.53) .008 28.28 (2.72-294.05) .005

Clark's level

≤3 Reference

>3 5.92 (0.74-47.38) .094 -

Ulceration

Absent Reference

Present 1.74 (0.43-6.97) .434 -

Mitotic rate

<1 Reference

≥1 0.87 (0.20-3.91) .861 -

LVI

Absent Reference

Present 2.25 (0.27-18.73) .454 -

PNI

Absent Reference Reference

Present 8.64 (1.71-43.50) .009 0.93 (0.17-5.08) .931

Subsite

Non-scalp Reference

Scalp 2.13 (0.65-6.99) .213 -

Number of SLNs

1 Reference

>1 0.79 (0.23-2.71) .710 -

Abbreviations: LVI, lymphovascular invasion; PNI, perineural invasion.
aBoldface indicates P < .05.
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demographic and clinicopathologic variables and recurrence were

examined using univariable Cox regression analysis. Multivariable Cox

regression was performed using variables with P < .1 on univariable

analysis, with the exception of Breslow thickness and Clark's level that

were excluded from multivariable analysis due to collinearity with

tumor stage. All statistical analyses were carried out using the R statis-

tical computing environment version 3.6.1. P values <.05 were consid-

ered statistically significant.

3 | RESULTS

Between January 1997 to August 2019, 243 patients were entered

into the UCLA Tumor Registry as having undergone SLNB. Of these

patients, 154 patients were included who underwent a SLNB for

CMHN. Patients with non-head and neck subsites, non-melanoma

pathology, insufficient records, incomplete treatment, or cases of

recurrent melanoma were excluded. Demographic and clinicopatho-

logic characteristics are described in Table 1. In this patient popula-

tion, the mean age at diagnosis was 61.3 years and the majority of

patients were male (82.5%). The majority of cases were located on the

face (38.3%), followed by the scalp (30.5%), ear (17.5%), and neck

(13.6%). The average Breslow depth was 1.9 mm (0.2-10.0). Ulcera-

tion was most often absent from surgical specimens (81 patients,

63.8%). Tumors were most frequently characterized as T2 (40.1%),

whereas a minority were T4 (10.6%). On histopathologic analysis, six

SLNBs (3.9%) were positive for metastatic carcinoma. The mean num-

ber of nodes submitted from a SLNB was 2.1.

TABLE 3 Cox regression analysis for
distant recurrence in patients with
negative SLNBaCovariates

Univariable Multivariable (n = 116)

HR (95% CI) P value HR (95% CI) P value

Age 1.02 (0.99-1.05) .204 -

Gender

Male Reference

Female 0.44 (0.10-1.90) .274 -

Breslow thickness 1.50 (1.25-1.80) <.001 -

Stage

T1 Reference Reference

T2 1.61 (0.42-6.20) .485 0.80 (0.21-3.08) .741

T3 5.84 (1.59-21.44) .008 1.74 (0.44-6.88) .431

T4 12.63 (3.21-49.61) <.001 5.06 (1.21-21.11) .026

Clark's level

≤3 Reference

>3 6.52 (1.44-29.62) .015 -

Ulceration

Absent Reference Reference

Present 3.79 (1.59-9.06) .003 1.74 (0.63-4.84) .288

Mitotic rate

<1 Reference Reference

≥1 4.87 (1.43-16.64) .011 3.60 (0.89-14.58) .073

LVI

Absent Reference

Present 2.07 (0.47-9.12) .336 -

PNI

Absent Reference Reference

Present 2.97 (0.68-13.01) .149 0.93 (0.17-5.08) .931

Subsite

Non-scalp Reference Reference

Scalp 6.19 (2.56-14.99) <.001 6.49 (2.36-17.81) <.001

Number of SLNs

1 Reference

>1 0.54 (0.21-1.39) .204 -

Abbreviations: LVI, lymphovascular invasion; PNI, perineural invasion.
aBoldface indicates P < .05.

742 ECHANIQUE ET AL.



Median follow up for all patients was 68.6 weeks and the average

time to recurrence was 109.9 weeks. Of all patients, 13 (8.4%)

recurred regionally and 22 (14.3%) distantly. Of the patients that

recurred regionally, two had a prior positive SLNB and 11 had a prior

negative SLNB. Retrospective results for SLNB status were deter-

mined as follows: true positive in 6 cases (3.9%), true negative in

141 cases (91.6%), and false negative in 7 cases (4.5%). To further elu-

cidate the cause of our low true positive rate, T1 patients were

excluded from the analysis; when this was done, the number was

found to rise to 6.1%. This calculation was in accordance with prior

SLNB papers that exclude T1 tumors.16-18 Although papers exist that

include T1 tumors, no SLN positivity was found in T1 patients.19 False

negatives were composed of patients who recurred in the prior nega-

tive SLNB basin. The false negative rate (FNR) was calculated by (FN/

FN + TP) and was found to be 53.8%. The false negative omission

rate was calculated by (FN/[FN + TN]) and was found to be 4.7%.

Four of the seven cases of false negative SLNB were scalp primaries

(57.1%). Of the six patients with a true positive SLNB, 66.6% had

primary disease of the scalp. Five of these patients underwent a

completion neck dissection whereas one patient elected to not pro-

ceed with neck dissection; none of these patients had additional

metastatic melanoma deposits recovered on completion

lymphadenectomy. Over the study time frame, 10.4% of patients

were documented to have died of any cause. Twelve percent of

patients went on to receive radiation, whereas 29% received target

therapy/immunotherapy. Higher Clark's level and T stage were sig-

nificantly associated with patients receiving immunotherapy/

targeted therapy (P = .037, P < .001, respectively; Tables S1

and S2).

When stratified by SLNB, tumor subsite was shown to be signifi-

cantly associated with risk of positive SLNB, as shown in Table 1.

Patients with a scalp primary were more likely to have positive SLNB

(61.5%), whereas those with non-scalp primary tumors had negative

SLNB (72.3%) (P = .02). The average Breslow depth for patients with

scalp primary tumors was 1.86 compared to 1.88 for non-scalp pri-

mary tumors (P = .74). When stratifying patients by true negative and

false negative SLNB, the resulting groups did not differ significantly

on demographic or clinicopathologic attributes.

Figures 1 and 2 display Kaplan-Meier curves for regional and dis-

tant recurrence, respectively, in patients with negative SLNB. Five-

year RFS was 88.7% (95% CI, 82.3-95.6) for regional recurrence and

73.3% (95% CI, 62.8-85.4) for distant recurrence. Univariable

and multivariable Cox regression analyses were conducted to evaluate

the risk of regional and distant recurrence in patients with negative

SLNB. On univariable analysis, age (HR 1.05; 95% CI, 1.00-1.11),

Breslow thickness (HR 1.42, 95% CI, 1.15-1.75), T4 stage (HR 18.37,

95% CI, 2.14-157.53), and perineural invasion (HR 8.64; 95% CI,

1.71-43.50) were associated with risk of regional recurrence as shown

in Table 2. On multivariable analysis, patients with T4 stage tumors

were significantly more likely to recur regionally than patients with T1

stage tumors (HR 28.28, 95% CI, 2.72-294.05).

When analyzing distant recurrence (Table 3), patient and tumor

characteristics associated with increased risk of recurrence included

Breslow thickness (HR: 1.5; 95% CI, 1.25-1.80), T4 tumor stage (HR:

12.63, 95% CI, 3.21-49.61), Clark's level (HR: 6.52; 95% CI,

1.44-29.62), tumor ulceration (HR: 3.79, 95% CI, 1.59-9.06), and

mitotic rate (HR: 4.87, 95% CI, 1.43-16.64). In addition, primary

tumors originating from the scalp showed a significantly elevated risk

of distant recurrence (HR: 6.19; 95% CI, 2.56-14.99). Risk of distant

recurrence in patients with non-scalp compared to scalp primary

tumors is shown in Figure 3. On multivariate analysis, T4 tumor stage

(HR, 5.06, 95% CI, 1.21-21.11) and scalp subsite (HR, 6.49, 95% CI,

2.36-17.81) retained significance as predictors of distant recurrence.

Patients who received targeted/immunotherapy had a significantly

greater risk of regional and distant recurrence than patients who did

not receive targeted therapy (P = .003 and P < .001, respectively).

Additionally, patients who received radiation were found to have a

significantly greater risk of distant recurrence (P = .008; Table S3).

4 | DISCUSSION

SLNB has transformed the treatment of melanoma and is a critical

part of management for intermediate thickness tumors. The presence

of a positive SLN in a patient with clinically negative nodal disease has

been identified as one of the most important prognostic predictors of

disease free survival.4,10,20,21 Despite the widespread use of SLNB,

the head and neck region continues to be described as having a high

risk of recurrence in “negative” SLN basins, with subsite of head and

neck alone predictive of recurrence.2,22-25

Patient characteristics that increase the risk of melanoma are well

known, and include Fitzpatrick type I or II,26 advanced age, male gen-

der, and immunosuppressed state.27 Melanoma traditionally affects

males at almost twice the rate of women and most often occurs on

F IGURE 3 Kaplan-Meier curve for distant recurrence-free
survival of patients with negative SLNB stratified by subsite
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sun-exposed regions of the body.28 The demographic makeup of our

study is congruent with those previously reported concerning

advanced age and preponderance of males.16,20,22,29 The majority of

patients included in this analysis were found to have an increased

mitotic rate, T stage >T1, and Clark's level > 3.

When performed in the head and neck, SLNB has been shown to

have a lower positivity rate when compared to the trunk and extremi-

ties.3,12 A recent study by Erman et al compiled published datasets

from SLNB in CMHN and showed a low compiled positivity rate of

13.4%, which is on the lower end of the usual 9.4% to 27% reported

in the literature for CMHN patients with positive nodes.2,9,30-36 The

authors hypothesize this result is attributable to the highly variable

lymphatic drainage of the cervical nodal basins.3 Our study was in

concordance with the literature that states that positivity is low in the

head and neck, with only 3.9% of SLNs found to contain metastatic

melanoma deposits and be “positive.” This low rate is likely multifac-

torial and may be due to the inclusion of thin (T1) tumors in this

cohort. Although many patients had tumors with T2 intermediate

thickness (1.1-2.0 mm; 40.1%), 30.3% of patients presented with T1

tumors with concerning features warranting evaluation by SLNB.

When these patients were excluded from the study and positivity is

examined, our positivity rate increased to 6.1%. As a result, the inclu-

sion of these patients is likely a large component of our lower

positivity rate.

The utility of SLNB in the literature is debated. In a recent study

by Main et al, the false positive rate of SLNB was found to be 24%.4

Additional concerns exist, including the idea that micrometastases

detected by SLNB would otherwise be cleared by the immune system,

as well as a continued increasing mortality from melanoma despite the

widespread use of SLNB screening and, therefore, unclear survival

benefit.4 The present study identified positive LNs in 3.8% of patients

undergoing SLNB. Completion lymphadenectomy was performed in

five of the six patients and yielded no further metastatic melanoma

deposits. This argues toward SLNB detecting micrometastatic disease,

and, therefore, the survival benefit in these patients is unclear.

Predictors for positive SLNB are discussed in the literature, with a

major determinant being scalp subsite. Primary melanomas of the

scalp represent a unique subset of patients with more aggressive dis-

ease and a worsened prognosis when compared to their non-scalp

CMHN counterparts.37 This may be due to presentation with more

advanced disease, greater Breslow depths, increased SLN positivity,

and lymph node recurrence.16,38,39 A recent study by Cappello et al

identified scalp SLN positivity to be 20.9% and found this feature to

the strongest predictor of overall survival.27 In our series, the scalp

subsite accounted for 30.5% of all subjects when comparing patients

with a positive SLNB to those with a true negative SNLB; scalp sub-

site was the only clinicopathologic factor with a significantly increased

risk of positive findings on SLN.

False negative rates (FNRs) for HN melanoma SLNB span 3.4% to

32.1% in the literature.9,20,22-24 This has been attributed to many fac-

tors, including poor radiotracer technique, failure to localize the SLN,

inability to identify microscopic disease, and the complex nodal drain-

age of the head and neck region.10 Further, the reporting of FNRs is

inconsistent in the literature. Some authors report a FNR that

describes any recurrence compared to recurrence in the originally

negative nodal basin (false negative/false negative + true positive)

whereas others report a false omission rate (false negative/false

negative + true negative). When calculating our FNR using the afore-

mentioned definition, our rate was found to be 53.8% and is

influenced by our low true positive rate (TPR). This number may be

“high” compared to the reported range due to inconsistent reporting

by prior authors concerning FNR and use of different false negative

definitions. Erman et al similarly detail this inconsistency and claim the

false omission rate to provide greater clinical value as it represents

the proportion of patients who recur in a basin that was originally

negative.3 When using this definition, our false omission rate was

found to be 4.7%, which is lower than the compiled false omission

rate of 9.3% that is quoted in the literature.3

When found in the head and neck, melanoma has a poor progno-

sis and higher rate of recurrence compared to other parts of the body.

Studies have shown a substantial impact on survival in patients who

recur after a SLNB compared to those that do not, with as much as a

30% survival decrease.2,10 Therefore, it is prudent to understand who

is at risk of recurrence following a negative SLNB. In our study, age

and advanced T stage were found to be significantly associated with a

greater risk of regional recurrence despite negative SLNB. This is in

agreement with the literature, which reports Breslow thickness and

the presence of ulceration as independent predictors of worse overall

survival, disease free survival, regional and distant recurrence.4 Fur-

thermore, advanced age has been associated with greater Breslow

thickness and was an independent risk factor for recurrence.40

Although increased Breslow has been noted in the literature to con-

tribute to increased aggressive tumor pathology, on further analysis of

our scalp vs nonscalp primary tumors, we failed to find a significant

difference between average Breslow depths. Further studies are

needed to investigate the underlying reason for increased distant

metastasis in patients with primary tumors of the scalp.

Patients with negative SLNB have been shown in the literature to

have a preponderance for distant first site recurrence in melanoma,

often skipping the lymphogenic metastatic route. The reason for this

is unclear, but has been hypothesized as occurring due to direct hema-

togenous routes and more aggressive tumor biology.19-21 A recent

study by Faut et al described 58.5% of patients with negative SLNB

to have distant metastases as the first site of recurrence.19 In our

series, distant recurrence was the most common first recurrence site,

and was found almost exclusively without the presence of concurrent

local or regional recurrence. When examining clinicopathologic char-

acteristics that portend risk of distant recurrence, our study identified

T4 stage and scalp subsite to contribute to increased risk of distant

recurrence. Several studies have reported that scalp melanoma por-

tends a poorer prognosis compared to other anatomic sites. In an

early study from 1970 by Balantyne et al from M.D. Anderson, the

authors reported scalp subsite alone to be an independent predictor

of poor survival.41 This trend continues to be identified in the litera-

ture today, with Leong et al reporting melanoma of the scalp to have

the highest recurrence rate and a mortality that was three times
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greater than other subsites.21 In our study, we identified a sixfold

increase in risk of distant recurrence in patients who had a negative

SLNB with a scalp primary compared to those with a non-scalp pri-

mary tumor.

Although we report a number of prognostic trends in CMHN,

this study is not without limitations. First, our study is retrospective

in nature over 22 years at a single institution. As such, some

included patient cases were before institutional transition to

electronic medical records and had variable length of detail in

documentation with an inconsistent template. Additionally, records

were identified using CPT codes that may have missed certain

cases that may have met inclusion criteria. The TPR reported in

various literature has significant variability from as low as 6.8% to

as high as 27.8%.3,8,9,15-17,19,23,25 Our TPR was found to be 3.6%,

which is lower than reported in the literature. Despite this, we feel

the range of TPR in the literature is an inherent weakness of

SLNB in HN melanoma. Additionally, some papers quoting TPR

approaching 20% solely examined scalp melanomas, which are

known to be more often positive and more aggressive.27 This study

focused on identifying predictive preoperative and intraoperative

characteristics that were more likely to lead to recurrence and did

not specifically investigate adjuvant treatments. However, a sup-

plementary analysis demonstrated that patients with a negative

SLNB who received targeted therapy/immunotherapy and radiation

had a greater risk of recurrence; this is likely due to more advanced

disease as postoperative targeted therapy was significantly associ-

ated with higher Clark's level and T stage.

Our study generated additional outcomes representative of SLNB

of the head and neck that further contribute to the entirety of litera-

ture on this subject. These results help better delineate predictors of

recurrence and survival in head and neck melanoma and potentially

improve patient outcomes through the statistical evaluation of recur-

rence following SLNB.

5 | CONCLUSION

We report a number of prognostic trends in head and neck mela-

noma. SLN positivity was found more often in patients with a pri-

mary tumor of the scalp. Regional recurrence was significantly

associated with age and tumor stage, whereas distant recurrence

was significantly associated with tumor staging and scalp subsite.

Scalp subsite was associated with an increased risk for nodal

metastasis and distant recurrence. These findings support further

investigation and rigorous surveillance of melanoma in this ana-

tomic location.
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