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IMPORTANCE With emerging new systemic treatments for metastatic melanoma, early
detection of disease recurrence is increasingly important.

OBJECTIVE To investigate the risk of melanoma recurrence in patients with a localized
melanoma at a high risk of metastasis.

DESIGN, SETTING, AND PARTICIPANTS A total of 1254 patients with newly diagnosed,
histologically confirmed tumor category T1b to T4b melanoma in Queensland, Australia, were
recruited prospectively between October 1, 2010, and October 1, 2014, for participation in a
cohort study. Data analysis was conducted from February 8, 2018, to February 20, 2019. We
used Cox proportional hazards regression analysis to examine associations between patient
and tumor factors and melanoma recurrence.

EXPOSURES Disease-free survival (DFS) by melanoma tumor category defined by the 7th vs
8th editions of the AJCC Cancer Staging Manual (AJCC 7 vs AJCC 8).

MAIN OUTCOMES AND MEASURES Melanoma recurrences were self-reported through
follow-up questionnaires administered every 6 months and confirmed by histologic or
imaging findings.

RESULTS Of 1254 patients recruited, 825 individuals (65.8%) agreed to participate. Thirty-six
were found to be ineligible after providing consent and a further 89 patients were excluded
after reclassifying tumors using AJCC 8, leaving 700 participants with high-risk primary
melanoma (mean [SD] age, 62.2 [13.5] years; 410 [58.6%] men). Independent predictors of
recurrence were head or neck site of primary tumor, ulceration, thickness, and mitotic rate
greater than 3/mm2 (hazard ratio, 2.36; 95% CI, 1.19-4.71). Ninety-four patients (13.4%)
developed a recurrence within 2 years of diagnosis: 66 tumors (70.2%) were locoregional,
and 28 tumors (29.8%) developed at distant sites. After surgery for locoregional disease, 37
of 64 patients (57.8%) remained disease free at 2 years, 7 patients (10.9%) developed new
locoregional recurrence, and 20 patients (31.3%), developed distant disease. Two-year DFS
was similar when comparing AJCC 7 and AJCC 8, for T1b (AJCC 7, 253 [93.3% DFS]; AJCC 8,
242 [93.0% DFS]) and T4b (AJCC 7 and AJCC 8, 50 [68.0% DFS] category tumors in both
editions. Patients with T2a to T4a tumors who did not have a sentinel lymph node biopsy
(SLNB) at diagnosis had lower DFS than patients with the same tumor category and a
negative SLNB (T2a: 136 [91.1%; 95% CI, 86.4-95.9] vs 96 [96.9%; 95 % CI, 93.4-100.0]; T4a:
33 [78.8%; 95% CI, 64.8-92.7] vs 6 [83.3; 95% CI, 53.5-100.0]).

CONCLUSIONS AND RELEVANCE These findings suggest that 13.4% of patients with a high-risk
primary melanoma will experience disease recurrence within 2 years. Head or neck location of
initial tumor, SLNB positivity, and signs of rapid tumor growth may be associated with primary
melanoma recurrence.
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T he incidence of melanoma continues to increase in most
white populations worldwide,1,2 with the greatest bur-
den associated with melanoma occurring in Austral-

asian, North American, and European populations.3 The prog-
nosis of primary cutaneous melanoma is largely dependent on
tumor characteristics such that 10-year survival rates are 98%
for thin (<0.8 mm), nonulcerated primary melanomas and 75%
for thick (>4 mm), ulcerated tumors.4 Historically, the prog-
nosis of metastatic disease has been less than 10% survival,4

although recent advances in systemic therapies have led to sig-
nificant improvements in patient outcomes.5

To guide diagnostic and treatment decisions, it is neces-
sary to accurately classify the stage of a patient’s melanoma
at the time of diagnosis. The AJCC Cancer Staging Manual on
melanoma staging is updated regularly based on emerging evi-
dence, and in the 8th edition (AJCC 8) implemented in Janu-
ary 2018,4 mitosis was removed as a staging criterion, the thick-
ness cut point for thin invasive melanomas was reduced from
1.0 to 0.8 mm, and thickness measurements were rounded to
the nearest 0.1 mm across all tumor categories.4 Survival es-
timates for tumor category T2 to T4 melanomas are now based
on a cohort of patients with negative sentinel lymph node bi-
opsy (SLNB) in contrast to the previous AJCC 7, in which SLNB
was not required. Spread of disease to lymph nodes, lungs, and
central nervous system is now differentiated from “all other
viscera” to provide better prognostic information for patients
and clinicians.

Although there are no universal follow-up guidelines for
primary melanoma survivors, the general consensus is that
regular examinations of skin and lymph nodes are required for
early detection of disease recurrence or subsequent new pri-
mary tumors.6-8 With the introduction of targeted and im-
mune therapies for treatment of metastatic melanoma, in-
cluding possible adjuvant therapy, a detailed understanding
of the risk of melanoma recurrence may assist clinicians to ad-
vise patients with a primary tumor at high risk of disease me-
tastasis.

Using data from a large, prospective cohort of patients with
localized cutaneous melanomas at high risk of disease recur-
rence, we examined the frequency, timing, and sites of predi-
lection of melanoma recurrence in the 2 years following treat-
ment and the associated clinical and histologic factors. We also
compared disease-free survival (DFS) using AJCC 8 vs the sev-
enth edition (AJCC 7) to assess prognostic implications of the
new staging guideline.

Methods
Study Population
Participants were recruited between October 1, 2010, and Oc-
tober 1, 2014, from various public specialist hospital clinics in
Queensland, Australia; private practices of collaborating sur-
geons; and through private pathology laboratories. Patients
were invited to participate and signed informed consent forms
if they had a histologically confirmed new diagnosis of tumor
category 1b to 4b cutaneous melanoma with no clinical or ra-
diographic evidence of metastases at time of diagnosis, were

older than 16 years, and could complete the study question-
naire. Details have been described elsewhere.9 The study was
approved by the human research ethics committees of the
Metro South Health Service and the QIMR Berghofer Medical
Research Institute, Brisbane, Australia. Participants did not re-
ceive financial compensation.

Data Collection
All participants completed a self-administered questionnaire
at baseline giving personal details, including sex, age, and his-
tory of melanoma (later confirmed by obtaining reports on his-
tologic findings). Histologic details of all index primary mela-
nomas were extracted from diagnostic reports of pathologic
findings, including thickness (millimeters), presence of ulcer-
ation (yes/no), regression (yes/no) or mitoses (per square mil-
limeter or high-power field) as well as site (head or neck, trunk,
upper limb, lower limb) and subtype. Results from SLNB (if per-
formed) were collected from clinical notes and pathologic test
reports.

Melanoma recurrences (yes/no) were reported via
6-monthly, self-completed follow-up questionnaires. Num-
bers and sites of reported recurrences were then verified based
on histologic, imaging, and clinic reports. We defined a recur-
rence as histologic or radiologic evidence of a metastatic mela-
noma deposit diagnosed at least 1 month after diagnosis of the
primary tumor. Hospital records and the Queensland Cancer
Registry were also searched every 6 months for any informa-
tion about melanoma recurrences or deaths in patients lost to
follow-up. Metastatic sites were categorized as local (within 5
cm of primary scar) or regional (regional lymph nodes, in-
transit, and subcutaneous tissue of draining lymph node),
which were collectively termed locoregional, and distant (dis-
tant lymph node, lung, central nervous system, or other vis-
cera) in accordance with the AJCC 8.4 If multiple recurrences
occurred within 30 days of each other, they were counted as
the same event and assigned the date of the earliest recur-
rence; the recurrence site was classified as distant when any
distant metastasis occurred.

Statistical Analysis
Patient and tumor characteristics were assessed in associa-
tion with recurrence status by using frequencies and propor-
tions, and differences between groups were assessed using

Key Points
Question What is the risk of recurrence after diagnosis of a
localized melanoma at high risk of disease metastasis?

Findings In this cohort study of 700 patients with high-risk
primary melanoma, 94 individuals (13.4%) developed a recurrence
within 2 years of diagnosis at locoregional sites (70.2%) and
distant sites (29.8%). After surgery for locoregional disease, 57.8%
of the patients remained disease free at 2 years, 10.9% developed
new locoregional recurrence, and 31.3% developed distant
disease; 2-year disease-free survival was 95% for category T1b
melanomas and 67% for category T4b melanomas.

Meaning Understanding the patterns of melanoma recurrence
can inform clinical follow-up recommendations.
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Pearson χ2 tests. Melanomas were staged using both the AJCC
7 and AJCC 8.4,10 Clinical stage but not tumor (T) category clas-
sification included information from SLNB when performed.
Statistical methods were prespecified. The primary outcome
of interest was first melanoma recurrence, and patients who
did not experience a recurrence or who died within 2 years were
censored. To identify clinical and histologic associations with
first recurrence, we conducted univariate, age- and sex- ad-
justed, and multivariate Cox proportional hazards regression
analyses, adjusting in turn for variables significantly associ-
ated in univariate analyses (age, sex, thickness, ulceration,
melanoma subtype, and site of primary tumor). Hazard ratios
(HRs) with 95% CIs were obtained for each factor: patient-
related (age, sex, skin type, previous occurrence of mela-
noma, and SLNB) and tumor-related (thickness, ulceration, re-
gression, mitotic rate, subtype, T category, clinical stage, and
body site). The final model was examined for effect modifi-
cation, and proportionality was assessed using time-
dependent covariates.

For sensitivity evaluation, we repeated the Cox propor-
tional hazards regression analyses excluding patients with a
previous diagnosis of melanoma. We obtained 2-year DFS es-
timates according to each AJCC guideline edition using Kaplan-
Meier analyses, comparing results from the entire cohort with
results from those who did not receive an SLNB and from those
who had a negative SLNB result. To evaluate the rates of dis-
ease recurrence by site, we categorized all first recurrences oc-
curring within 2 years of diagnosis as local, regional, or dis-
tant. We also assessed rates of subsequent recurrence for
patients who achieved remission after surgical treatment of
their first recurrence. Data analysis was conducted from Feb-
ruary 8, 2018, to February 20, 2019. Findings were consid-
ered significant at P < .05. All analyses were performed using
SAS, version 9.4 (SAS Institute Inc).

Results
Recurrence Risk
Of 1254 patients with primary melanoma invited to partici-
pate, 825 individuals (66%) consented to take part. A further
36 patients (4%) were found to be ineligible after providing in-
formed consent, leaving 789 and, ultimately, 700 patients with
T1b to T4b melanomas according to AJCC 7 and AJCC 8, re-
spectively, surgically treated with wide local excision9 (89 fur-
ther patients were ineligible under AJCC 8). Mean (SD) age at
diagnosis was 62.2 (13.5) years, and 410 patients (58.6%) were
men. Among the patients meeting the AJCC 8 criteria for T1b
to T4b categorization, 94 individuals (13.4%) developed at least
1 recurrence within 2 years of diagnosis. Tumor factors sig-
nificantly associated with 2-year recurrence in adjusted analy-
ses were the presence of ulceration (HR, 1.55; 95% CI, 1.00-
2.41), more than 3/mm2 mitotic figures (HR, 2.36; 95% CI, 1.19-
4.71), more advanced disease stage (clinical stage IIC: HR, 2.52;
95% CI, 1.08-5.87), and an unclassified histologic subtype (HR,
1.84; 95% CI, 1.04-3.25) (Table 1). Head or neck tumors were
more likely to recur than those on the trunk or lower limbs (HR,
1.67; 95% CI, 1.01-2.76), while those on the upper limbs were

less likely to recur (HR, 0.42; 95% CI, 0.18-0.97). Patients’ age,
sex, or previous melanoma were not associated with recur-
rence, and sensitivity analyses excluding the latter showed no
change in adjusted HRs.

Disease-Free Survival
Considering the entire cohort and regardless of whether SLNB
was performed, 2-year DFS was 95% for T1b tumors and de-
creased similarly with increasing T stage to 67% for T4b tu-
mors when AJCC 7 and AJCC 8 were used for staging (Table 2).
Disease-free survival decreased with increasing tumor thick-
ness and when ulceration was present. Among patients with
T2a-T4a tumors, those who did not have an SLNB at diagno-
sis had significantly lower 2-year DFS compared with pa-
tients with a negative SLNB result of the same tumor stage (all
P < .05) (Table 2).

Patterns of Recurrence
Of the 94 patients whose melanoma progressed within 2 years,
66 individuals (70.2%) had locoregional disease and 28 indi-
viduals (29.8%) had distant disease as the site of first recur-
rence (14 patients had involvement of multiple sites) (Figure).
First recurrences that presented as a distant metastasis most
commonly occurred in the lungs (9 [47.4%]) or central ner-
vous system (6 [31.6%]). Median time to first recurrence was
40 weeks (Figure). Of 64 patients whose locoregional disease
was excised (2 did not have surgery owing to comorbidities),
37 patients (57.8%) remained in remission 2 years post diag-
nosis, whereas 7 patients (10.9%) developed new locore-
gional recurrence and 20 patients (31.3%) developed distant
disease. Median (SD) time from diagnosis to second recur-
rence was 57 (22) weeks. Second recurrences at distant sites
more often occurred simultaneously in multiple organs (17
[77.3%]) compared with first recurrences at distant sites (3
[15.8%]) (P < .05). Second recurrences were found in a vari-
ety of sites, including bone (10 [12.2%]), abdominal organs (18
[24.4%]), and thyroid (2 [2.7%]) and parotid glands (2 [2.7%]).

Among the 94 patients with recurrence within 2 years of
diagnosis, the number of metastatic sites per patient ranged
from 1 to 11, with the most commonly affected sites overall
being regional lymph nodes (95 [38.0%]), lung (35 [14.0%), lo-
cal sites (23 [9.2%]), distant lymph nodes (23 [9.2%]), and cen-
tral nervous system (23 [9.2%]).

Discussion
In this cohort of patients with high-risk primary melanoma
treated by wide local excision with or without SLNB, 2-year DFS
was 95% for T1b tumors and 67% for T4b tumors. Patients who
did not undergo an SLNB had a significantly lower 2-year DFS
compared with patients with a melanoma of the same tumor
category and a negative SLNB result. Presence of ulceration sig-
nificantly decreased survival across all tumor thicknesses.
Other factors associated with poorer 2-year prognosis in-
cluded mitotic rate greater than 3/mm2 and head or neck lo-
cation of the primary tumor. Most first recurrences occurred
at locoregional sites (70.2%). Thirty-seven patients (57.8%) who
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Table 1. Patient and Tumor Risk Factors for 2-Year Melanoma Recurrence

Variable Total No Recurrence Recurrence HR (95% CI)a

Patient Factors

Total, No. (%) 700 (100) 606 (86.6) 94 (13.4)

Sex

Men 410 (58.6) 345 (56.9) 65 (69.1) 1.10 (0.67-1.75)

Women 290 (41.4) 261 (43.1) 29 (30.9) 1 [Reference]

Age, No. (%), y

<55 189 (27.0) 170 (28.1) 19 (20.2) 0.92 (0.52-1.63)

55-70 309 (44.1) 270 (44.6) 39 (41.5) 1 [Reference]

>70 202 (28.8) 166 (27.4) 36 (38.3) 1.12 (0.70-1.78)

Previous melanoma

No 563 (80.4) 488 (80.5) 75 (79.8) 1 [Reference]

Yes 137 (19.6) 118 (19.5) 19 (20.2) 0.91 (0.53-1.56)

SLNB

No 442 (63.1) 377 (62.2) 65 (69.1) 1 [Reference]

Yes 258 (36.9) 228 (37.6) 30 (31.9) 0.98 (0.60-1.60)

SLNB positive result

No 220 (85.3) 208 (91.2) 12 (40.0)

Yes 38 (14.7) 20 (8.8) 18 (60.0) NAb

Tumor Factors

Body site

Trunk 247 (35.3) 217 (35.8) 30 (31.9) 1 [Reference]

Head/neck 154 (22.0) 116 (19.1) 38 (40.4) 1.67 (1.01-2.76)c

Upper limbs 143 (20.4) 136 (22.4) 7 (7.4) 0.42 (0.18-0.97)c

Lower limbs 156 (22.2) 137 (22.6) 19 (20.2) 0.84 (0.46-1.54)

Thickness, mm

≤1 121 (17.3) 115 (19.0) 6 (6.4) 1 [Reference]

>1-2 312 (44.6) 281 (43.4) 31 (33.0) 1.41 (0.58-3.42)

>2-4 178 (25.4) 145 (23.9) 33 (35.1) 1.94 (0.78-4.85)

>4 89 (12.7) 65 (10.7) 24 (25.5) 2.20 (0.83-5.83)

Ulceration

No 504 (72.0) 454 (74.9) 50 (53.2) 1 [Reference]

Yes 196 (28.0) 152 (25.1) 44 (46.8) 1.55 (1.00-2.41)c

Mitotic rated

<1 109 (16.0) 99 (16.8) 10 (11.0) 1 [Reference]

1-3 300 (44.0) 280 (47.4) 20 (22.0) 0.88 (0.38-2.02)

>3 273 (40.0) 212 (35.9) 61 (67.0) 2.40 (1.10-5.24)c

Regression

No 457 (65.3) 389 (64.2) 68 (72.3) 1 [Reference]

Yes 243 (34.7) 217 (35.8) 26 (27.7) 0.92 (0.56-1.50)

Subtype

SSM 278 (39.7) 253 (41.7) 25 (26.6) 1 [Reference]

Nodular 172 (24.6) 145 (23.9) 27 (28.7) 1.08 (0.60-1.95)

Othere 118 (16.9) 103 (17.0) 15 (16.0) 1.37 (0.69-2.69)

Not classifiedf 132 (18.9) 105 (17.4) 27 (28.7) 1.84 (1.04-3.25)c

T category

T1b 121 (17.3) 115 (19.0) 6 (6.4) 1 [Reference]

T2a 242 (34.6) 225 (37.1) 17 (18.1) 1.16 (0.45-2.97)

T2b 70 (10.0) 56 (9.2) 14 (14.9) 2.55 (0.95-6.83)

T3a 121 (17.3) 100 (16.5) 21 (22.3) 2.49 (0.98-6.32)

T3b 57 (8.1) 45 (7.4) 12 (12.8) 1.85 (0.65-5.23)

T4a 40 (5.7) 32 (5.3) 8 (8.5) 1.48 (0.48-4.59)

(continued)
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had surgical resection of their locoregional recurrence re-
mained disease free 2 years after diagnosis of the index mela-
noma, whereas 31.3% developed a subsequent recurrence at
a distant site.

Tumor thickness has been recognized as the single most
important criterion for staging localized tumors since the 1st
AJCC guideline edition was published in 1977.11 Since then, the
AJCC melanoma stage classification has been revised 7 times
as the understanding of melanoma has evolved. Changes to
AJCC 8 were based on consistent evidence that sentinel lymph

node biopsy positivity is negligible in melanomas thinner than
0.75 mm12,13 and thickness measurements are impractical and
imprecise.4,14 Our findings reported herein demonstrate that
the outcome of rounding on T1b to T4b tumors is minimal, as
DFS by tumor stage did not differ significantly between AJCC
7 and AJCC 8. In contrast, 2-year DFS was significantly af-
fected by information obtained from SLNB as recommended
in AJCC 8. Two-year DFS was significantly lower in patients
who did not have an SLNB at diagnosis compared with pa-

Table 1. Patient and Tumor Risk Factors for 2-Year Melanoma Recurrence (continued)

Variable Total No Recurrence Recurrence HR (95% CI)a

T4b 49 (7.0) 33 (5.4) 16 (17.0) 3.86 (1.40-10.64)c

Clinical stageg

IB 352 (53.2) 332 (56.7) 20 (26.0) 1 [Reference]

IIA 176 (26.6) 147 (25.1) 29 (37.7) 2.19 (1.22-3.93)c

IIB 93 (14.0) 75 (12.8) 18 (23.4) 1.38 (0.67-2.84)

IIC 41 (6.2) 31 (5.3) 10 (13.0) 2.52 (1.08-5.87)c

Abbreviations: HR, hazard ratio; SLNB, sentinel lymph node biopsy; SSM, superficial spreading melanoma.
a Adjusted for age, sex, thickness, ulceration, mitotic rate, subtype, and body site.
b Too few participants.
c Statistically significant.
d Missing data (n = 18).
e Other: lentigo maligna (17.8%), desmoplastic (36.4%), naevoid (21.2%), spitzoid (4.2%), lentiginous (2.5%), acral

lentiginous (3.8%), mixed (11.0%).
f Not classified: unable to classify (15.2%), not stated (84.1%), and other (0.8%).
g Excludes patients with a positive SLNB result (n = 38).

Table 2. Two-Year DFS by Tumor Category and Clinical Stage Comparing AJCC 7 vs AJCC 8, With and Without Information From SLNB

Tumor Status

AJCC 7 AJCC 8

Total,
No.
(n = 789)

Recurrence,
No. (%)
(n = 99)

DFS: All Patients,
% (95% CI)

Total,
No.
(n = 799)

Recurrence,
No. (%)
(n = 94)

DFS
All Patients, %
(95% CI)

Without SLNB, % (95% CI)
(n = 442)

With Negative SLNB Result,
% (95% CI) (n = 220)

T category

T1b 195 10 (5.1) 94.9 (91.8-98.0) 121 6 (5.0) 95.0
(91.2-98.9)

96.5 (92.6-100.0) 94.1 (86.2-100.0)

T2a 253 17 (6.7) 93.3 (90.2-96.4) 242 17 (7.0) 93.0
(89.8-96.2)

91.1 (86.4-95.9) 96.9 (93.4-100.0)

T2b 71 14 (17.7) 80.3 (71.0-89.5) 70 14 (20.0) 80.0
(71.0-89.0)

76.9 (63.7-90.1) 91.7 (80.6-100.0)

T3a 122 22 (18.0) 82.0 (75.1-88.8) 121 21 (17.4) 82.6
(75.9-89.4)

77.5 (68.3-86.7) 100.0 (100.0-100.0)

T3b 57 12 (21.1) 78.9 (68.4-89.5) 57 12 (21.1) 78.9
(68.4-89.5)

77.8 (64.2-91.4) 88.2 (72.9-100.0)

T4a 40 8 (20.0) 80.0 (67.6-92.4) 39 8 (20.0) 79.5
(66.8-92.2)

78.8 (64.8-92.7) 83.3 (53.5-100.0)

T4b 50 16 (32.7) 68.0 (55.1-80.9) 50 16 (32.7) 68.0
(55.1-80.9)

75.0 (60.0-90.0) 80.0 (55.2-100.0)

Clinical stage

IB 437 24 (5.5) 94.5 (92.4-96.6) 352 20 (5.7) 94.3
(89.9-96.5)

n = 209; 93.8
(90.5-97.1)

n = 130; 96.2 (92.8-96.2)

IIA 178 30 (16.9) 83.1 (77.6-88.6) 176 29 (16.5) 83.5
(78.0-89.0)

n = 116; 77.6
(70.0-85.2)

n = 57; 96.5 91.7-100.0)

IIB 93 18 (19.1) 80.6 (72.6-88.7) 93 18 (19.4) 80.4
(72.3-88.5)

n = 67; 79.1 (69.4-88.8) n = 23; 87.0 (73.2-100.0)

IIC 42 10 (24.4) 76.2 (63.3-89.1) 41 10 (24.4) 76.2
(63.3-89.1)

n = 31; 74.0 (58.8-89.6) n = 10; 80.0 (55.2-100.0)

Abbreviations: AJCC, American Joint Committee on Cancer; AJCC 7, 7th edition of the AJCC Cancer Staging Manual; AJCC 8, 8th edition of the AJCC Cancer Staging
Manual; DFS, disease-free survival; SLNB, sentinel lymph node biopsy.
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tients with a negative SLNB result, suggesting that SLNB should
be considered routinely for use in high-risk patients.

Our findings that ulceration and many mitoses are impor-
tant histopathologic features associated with higher rates of
recurrence are consistent with other evidence.15,16 Ulcer-
ation and mitoses indicate rapid tumor growth; hence, they
were incorporated into the AJCC melanoma staging criteria in
the 6th and 7th editions, respectively.10 The removal of mito-
sis in the latest staging classification may have a detrimental
effect on assessing some patients’ prognosis.17 It is likely that
future melanoma staging will integrate clinicopathologic, mo-
lecular, and other correlates of tumor biological factors to help

streamline treatment and more accurately advise on likely
prognosis.4

The benefit of detecting distant unresectable disease at an
early stage is becoming an important question with the evo-
lution of effective systemic therapies.18 Understanding the pat-
terns of disease recurrence may assist clinicians in counsel-
ing patients about self-examinations and symptoms of
melanoma recurrence.8 A total of 70.2% of first recurrences
occurred locoregionally; hence, our data appear to support the
recommendation for careful scar and regional skin and lymph
node examination during patient follow-up.19 Subsequent re-
currences occurring at distant sites were more likely to in-
volve multiple organs, which is consistent with other studies.20

Strengths and Limitations
Strengths of this study are its prospective design and well-
characterized clinical cohort reflecting the demographics of the
high-risk primary melanoma population in the state at large.9

Primary melanoma recurrence was confirmed with histo-
logic and/or radiologic analysis. Detailed tumor characteris-
tics were obtained from histologic findings, and interob-
server agreement in reporting melanoma features is high in
Australia.21 Limitations of the study include the lack of infor-
mation regarding the method of recurrence detection and the
relatively short follow-up time, although our rates of first re-
currence are robust and consistent with reports from other
population cohorts.22,23

Conclusions
The findings of this study suggest that approximately 13% of
patients with a high-risk primary melanoma may develop re-
currence within 2 years, and SLNB should be considered to im-
prove prognostic accuracy. Understanding the patterns and risk
factors of melanoma recurrence can inform clinical fol-
low-up recommendations.
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