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INTRODUCTION Acral lentiginous melanoma (ALM) is a rare subtype 
of melanoma found on the acral skin of the hands and 
feet as well as the nail bed (subungual).1–4 ALM repre-
sents 1%–3% of all melanoma,5 yet it is the most com-
mon subtype of melanoma found in Fitzpatrick skin types 
III–VI, including people of African,5,6 Latin American,5,7–9 
Chinese,10 Korean,11 and Singaporean12 descent. In addi-
tion, ALM has been associated with worse outcomes com-
pared with other melanoma subtypes, which may in part 
be due to ALM often being diagnosed at more advanced 
clinical stages.1,13,14

Localized primary melanoma is treated with wide 
local excision (WLE). Recommended excision margins 
are well established and based on Breslow thickness.15–17 
ALM located on the dorsal and volar surfaces of the hands 
and feet are often managed with WLE, but lesions on the 
nail fold, subungual region, or elsewhere on the digit 
have been traditionally managed with digit amputation 
(DA).1,8 It was initially believed that for digital and subun-
gual ALM, amputation at the metacarpal–interphalangeal 
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Background: Management of acral lentiginous melanoma (ALM) remains con-
troversial. Traditionally, ALM was managed with digit amputation (DA), resulting 
in significant morbidity, but recent evidence has advocated for digit sparing man-
agement. Furthermore, the significance of nodal metastasis for ALM is not well 
reported. The aims of this study were to determine if surgical approach for primary 
ALM impacts outcomes and to evaluate the predictive value of nodal status for ALM.
Methods: Patients with localized ALM diagnosed from 1982 to 2017 were retro-
spectively identified. Clinicopathologic characteristics were correlated with surgi-
cal approach, nodal metastasis, overall survival, and recurrence-free survival.
Results: There were 47 patients with ALM. Median age was 59 years, and median 
thickness was 3 mm. 51% of patients underwent wide local excision (WLE), 27.9% 
underwent DA, and 20.9% underwent partial digit amputation (PDA). ALM on 
the hand versus foot (OR: 12.7, 95%, confidence interval (CI), 2.0–80.1; P = 0.007) 
and subungual versus nonsubungual location (OR: 28.0, 95% confidence inter-
val, 2.7–295.7; P = 0.006) were significantly associated with surgical approach (DA 
and PDA versus WLE). There were no significant differences in overall survival or 
recurrence-free survival between DA, PDA, or WLE cases (P = 0.481 and P = 0.778, 
respectively). There were no significant differences in overall survival or recur-
rence-free survival based on nodal status (P = 0.562 and P = 0.136, respectively).
Conclusions: No significant differences in overall survival or recurrence-free sur-
vival were seen between ALM patients treated with DA, PDA, and WLE. Given these 
results, PDA or WLE may be options in select patients with digital ALM; however, 
careful consideration must be taken when deciding on the surgical approach. 
(Plast Reconstr Surg Glob Open 2020;8:e2698; doi: 10.1097/GOX.0000000000002698; 
Published online 23 March 2020.)
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joint (MCPJ) was necessary to optimize survival.18 However, 
amputations can result in significant functional deficits. 
For instance, metacarpal–interphalangeal joint amputa-
tion results in a 40% reduction of hand function compared 
with a 10% reduction if an amputation is performed at the 
interphalangeal joint.19 Some reports have demonstrated 
that more distal amputation (proximal interphalangeal 
joint and distal interphalangeal joint) may not compromise 
survival,19–21 leaving patients with a much higher quality of 
life. However, there are limited data evaluating whether 
the extent of amputation or use of WLE instead of amputa-
tion on the digits affects outcomes in ALM patients.

In addition, the presence of nodal metastasis and sen-
tinel lymph node biopsy (SLNB) status have been clearly 
shown to be prognostic for melanoma patients in gen-
eral, with SLN metastasis seen in approximately 15%–
20% of all melanoma cases.22–25 Reports suggest that SLN 
metastasis may be seen in up to 40% of ALM cases, but 
most studies evaluating SLNB for melanoma included 
relatively small numbers of patients with ALM.25,26 One 
recent study, by Bello et al., included 281 ALM patients 
and demonstrated that poor prognosis was correlated 
with a positive SLN.26 However, the prognostic signifi-
cance of nodal disease and the value of SLNB specifically 
in ALM have not been well reported beyond this single 
study.26–28

Given the questions surrounding the management 
of ALM, we retrospectively reviewed a single institution 
experience in treating ALM. Our intent was to evalu-
ate whether the type of surgical treatment for the pri-
mary ALM is associated with outcomes and to determine 
the prognostic significance of nodal metastasis in ALM 
patients.

METHODS
A retrospective review was performed, after obtaining 

Institutional Review Board approval, looking for patients 
diagnosed with invasive localized ALM who were treated 
at Yale-New Haven Hospital between 1982 and 2017. All 
of the patients were treated by plastic surgeons with the 
exception of a single patient who was treated by a surgical 
oncologist. All diagnoses of ALM were confirmed by Yale 
Dermatopathology. Patients with in situ lesions or patients 
who presented with clinically evident nodal or distant 
metastases were excluded.

Surgical resection of the primary was classified as DA, 
partial digit amputation (PDA), or WLE. In this report, 
PDA refers to distal digit amputation, where the amputa-
tion was limited to the closest joint proximal to the site of 
the primary lesion and standard margins (proximal inter-
phalangeal joint or distal interphalangeal joint). WLE 
was planned using standard margins per the National 
Comprehensive Cancer Network guidelines,17 which were 
measured before excision; 1 cm for <1 mm thickness, 
1–2 cm for 1–2 mm thickness, and 2 cm for >2 mm thick-
ness. WLE included resection of a full thickness of skin 
and subcutaneous tissue using the above standard mar-
gins. For subungual cases, WLE consisted of resection of 
the nail unit along with peripheral and deep skin and soft 

tissue margins proximally, per the above standard mar-
gins, down to periosteum. Periosteal stripping was per-
formed selectively if this was thought to be required to 
clear the deep margin. Reconstruction of all WLE defects 
consisted of full-thickness skin grafting versus local tis-
sue flaps. DA consisted of amputation at or proximal to 
the metacarpal–interphalangeal joint or metatarsopha-
langeal joint. The choice of surgical therapy for the pri-
mary site was per the discretion of the treating surgeon. 
Of note, because WLE and amputation was used in both 
digit and nondigit cases and because of low numbers in 
certain comparison groups, digit and nondigit cases were 
combined. In 4 cases, the type of treatment was unable to 
be obtained due to incomplete medical records or treat-
ments performed at satellite facilities.

For localized ALM cases, nodal staging was performed 
either as elective lymph node dissection (ELND), for 
patients diagnosed up to 1997, or as SLNB, for patients diag-
nosed from 1998 onwards. SLNB was performed accord-
ing to techniques previously described.29,30 Specifically, 
SLNB was routinely offered to all patients with melanoma 
>1 mm in thickness, and selectively to patients with mela-
noma ≤1 mm in thickness, depending on the presence of 
additional risk factors such as thickness >0.75 mm, ulcer-
ation, and high mitotic rate (MR). Patients with a positive 
SLN were routinely offered completion lymph node dis-
section (CLND).

Primary tumor characteristics, such as thickness, Clark 
level, ulceration, and MR, were evaluated. Thickness was 
analyzed as a continuous variable. Clark level was catego-
rized as V versus <V, while MR rate was recorded as mitoses 
per square millimeter and categorized as <3/mm2 versus 
≥3/mm2. Assessment of lymph nodes consisted of serial 
sectioning, review of hematoxylin and eosin-stained sec-
tions, and evaluation with immunohistochemistry using 
any combination of S-100, HMB-45, Melan-A, and SOX-
10. Patients were considered node-positive if metastatic 
disease was found in a node on SLNB or elective lymph 
node dissection.

Descriptive statistics including median with interquar-
tile range (IQR) for continuous variables, and frequency 
with percentage for discrete variables, were reported for 
variables. Wilcoxon rank-sum test for continuous vari-
ables and Pearson’s chi-square test (or Fisher’s exact test 
if the sample size was <5) for categorical variables were 
used to assess whether a variable had a different distri-
bution between various comparison groups, including 
different surgical approaches to the primary ALM and 
nodal status. Logistic regression analysis was used to 
identify significant predictors for surgical approach to 
the primary ALM and for nodal positivity. Patient sur-
vival characteristics with 95% confidence interval (CI), 
including the median and 5-year overall survival (OS) 
and recurrence-free survival (RFS), were calculated 
based on the Kaplan–Meier product-limit method. The 
Kaplan–Meier curve plot was used to visualize survival 
distributions and log-rank test was used to compare 
groups. A P-value of ≤0.05 was considered statistically 
significant. All analyses were conducted using SAS 9.4 
(SAS, Cary, NC).
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RESULTS

Patient Demographics, Primary Tumor Characteristics, and 
Treatment

Forty-seven patients were identified and included in 
the study (Table 1). The overall median age was 59 years 
(IQR: 53–74 years), and 24 patients (51.1%) were women. 
ALM was located most frequently on the foot (34 of 47 
cases, 72.3%). For cases with data on subungual versus 
nonsubungual location (39 cases), the majority of lesions 
were subungual (21 of 39 cases, 53.8%) compared with 
nonsubungual sites (18 of 39 cases, 46.2%). For cases with 
available data, 10 of 11 (90.9%) hand ALM cases and 11 
of 28 (39.3%) foot ALM cases were subungual, while the 
remaining cases were nonsubungual in these respective 
groups.

The surgical approach for the primary ALM was known 
in 43 of 47 patients. Twelve of 43 patients (27.9%) under-
went DA, whereas 9 of 43 patients (20.9%) were treated 
with PDA, and 22 of 43 patients (51.2%) underwent 
WLE. Of the 22 patients who underwent WLE, 3 (13.6%) 
patients had a positive deep margin, 17 (77.3%) patients 
had a negative deep margin, and the deep margin was 
unknown for 2 (9.1%) patients.

Overall median thickness was 3 mm (IQR: 1.1–5 mm). 
For cases that had Clark level and ulceration data, a 
greater number of patients had Clark level <V versus V 
tumors (71% versus 29%, respectively), while ulceration 
was seen in 17 of 33 cases (52%). In addition, a higher 
proportion of tumors had an MR ≥3/mm2 versus <3/mm2 
in cases with MR data (57% versus 43%, respectively).

Overall, 31 patients had nodal staging with SLNB 
performed in 27 cases and elective lymph node dissec-
tion done in 4 cases. SLNB was positive in 11 of 27 cases 
(40.7%), while elective lymph node dissection was nega-
tive in all 4 cases, resulting in a 35.5% overall detection 
rate for nodal metastasis (11 positive nodal cases of 31 
patients who underwent nodal staging). A completion 
lymph node dissection was performed in 9 of 11 (81.8%) 
positive SLN patients, and additional nodal disease was 
found in 3 of 9 completion lymph node dissection cases 
(33.3%). The reasons why a completion lymph node dis-
section was not performed in the remaining 2 positive 
SLN patients are unknown.

Two patients were treated with adjuvant therapy after 
surgery. Both patients had nodal metastases found on 
SLNB and received adjuvant interferon. Both patients later 
developed distant metastatic disease and subsequently died.

Factors Associated with Surgical Approach for Treating ALM 
Primary Site

As shown in Table 2, age and gender were not signifi-
cantly different between the DA, PDA, and WLE groups 
(P  =  0.28 and P  =  0.74, respectively). Median thickness 
in the WLE group was the lowest at 2.4 mm (IQR: 1.1–
4.3 mm), while the median thickness was the greatest in 
the PDA group at 4.5 mm (IQR: 2.5–5.9 mm); however, 
this failed to reach statistical significance (P  =  0.62). In 
addition, Clark level, ulceration status, and MR were not 
significantly different between the DA, PDA, and WLE 
groups (P = 0.32, P = 0.87, and P = 0.1, respectively).

DA was used in 3 of 12 (25%) hand cases and for 9 
of 31 (29.0%) foot ALM, while PDA was used for 6 of 12 
(50%) hand ALM and in only 3 of 31 foot cases (9.7%). 
WLE was used for 3 of 12 (25%) hand lesions and for 19 
of 31 (61.3%) foot ALM (P = 0.01 comparing WLE rate in 
hand versus foot cases).

Table 1. Clinicopathologic Characteristics

N  47

Age (median, years)  59 [IQR: 53, 74]
Gender Male 23 (49%)
 Female 24 (51%)
Thickness (median, mm)  3 [IQR: 1.1, 5]
Hand or foot Hand 13 (28%)
 Foot 34 (72%)
Subungual location Subungual 21 (54%)
 Nonsubungual 18 (46%)
Surgical approach for 

primary
Digital amputation 12 (28%)

 Partial digital 
amputation

9 (19%)

 Wide local excision 22 (51%)
Clark level <V 24 (71%)
 V 10 (29%)
Ulceration Yes 17 (52%)
 No 16 (48%)
Mitotic rate (per mm2) >3 9 (43%)
 ≤3 12 (57%)
IQR, interquartile range.

Table 2. Univariable Factors Associated with Surgical Approach for Treating the Primary Site of Acral Lentiginous Melanoma

 Digital Amputation Partial Digital Amputation Wide Local Excision P

n  12 9 22  
Age (median, years)  60 [IQR: 56, 76.5] 61 [IQR: 55, 78] 58 [IQR: 49, 67] 0.28
Gender Male 7 (58%) 4 (44%) 10 (45%) 0.74
 Female 5 (42%) 5 (56%) 12 (55%)  
Thickness (median, mm)  3.6 [IQR: 1.1, 5] 4.5 [IQR: 2.5, 5] 2.4 [IQR: 1.1, 4.3] 0.62
Hand or foot Hand 3 (25%) 6 (67%) 3 (14%) 0.01
 Foot 9 (75%) 3 (33%) 19 (86%)  
Subungual location Subungual 7 (78%) 8 (89%) 4 (22%) <0.001
 Nonsubungual 2 (22%) 1 (11%) 14 (78%)  
Clark level <V 6 (60%) 4 (57%) 14 (82%) 0.32
 V 4 (40%) 3 (43%) 8 (53%)  
Ulceration Yes 6 (55%) 4 (57%) 7 (47%) 0.87
 No 5 (45%) 3 (43%) 8 (53%)  
Mitotic rate
(per mm2)

>3 5 (71%) 2 (50%) 2 (20%) 0.1
≤3 2 (29%) 2 (50%) 8 (80%)  

IQR, interquartile range.
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Patients treated with DA or PDA had significantly 
higher percentages of subungual versus nonsubungual 
ALM (DA: 78% versus 22% and PDA: 89% versus 11%) 
compared with WLE patients who had a significantly 
higher rate of nonsubungual versus subungual tumors 
(78% versus 22%; P < 0.001). In addition, DA or PDA was 
used in 15 of 19 (78.9%) subungual lesions but only in 3 
of 17 (17.6%) nonsubungual cases, while WLE was used in 
4 of 19 (21.1%) subungual ALM and in 14 of 17 (82.4%) 
nonsubungual tumors (P < 0.001).

Univariable logistic regression analysis showed that 
both tumor location on the hand versus foot (OR: 12.7, 
95%, CI 2.0–80.1; P = 0.007) and subungual versus nonsub-
ungual location (OR: 28.0, 95%, CI 2.7–295.7; P = 0.006) 
were significantly associated with surgical approach (DA 
and PDA versus WLE) for primary ALM.

Factors Associated with Nodal Metastasis
Age and gender were not significantly different between 

node-positive and node-negative patients (P  =  0.79 and 
P = 0.77, respectively, Table 3). Node-positive patients had 
a greater median thickness compared with node-negative 
patients (4.7 mm versus 3 mm, respectively); however, this 
failed to reach statistical significance (P = 0.15). Similarly, 
a higher percentage of node-positive patients had Clark 
level V tumors (50%) compared with node-negative 
patients (24%), but this was not a significant difference 
(P = 0.16). Interestingly, patients without nodal metastasis 
demonstrated a trend of having ulceration compared with 
node-negative patients (76% versus 38%, respectively), 
but this was also not a significant difference (P  =  0.06). 

Ultimately, no covariates were found to be significantly 
correlated with nodal metastasis.

Recurrence and Survival
Overall median follow-up was 42.5 months (IQR: 18.4–

77.3 months), and a total of 19 of 47 patients (40.4%) died 
(Table  4). A recurrence developed in 17 of 47 patients 
(36.2%), with 11 (50%) occurring in the WLE group, 
4 (33.3%) developing in the DA group, and 2 (22.2%) 
occurring in the PDA group. There were no statistically 
significant differences in recurrence rates between the 
WLE, DA, and PDA groups. Of note, a local recurrence 
developed in 2 patients, with 1 occurring after a DA for 
a 0.45 mm thickness melanoma and the other develop-
ing after a WLE for a 1.1 mm thickness melanoma. Both 
patients were treated with further surgical resection, 
and both patients are alive at last follow-up. The overall 
median OS was 126.6 months, while the overall median 
RFS was 14.1 months. The overall 5-year OS was 58.4%, 
and the overall 5-year RFS was 11.8%. On multivariable 
analyses, thickness was the only factor significantly prog-
nostic of OS (continuous variable, HR: 1.14, 95%, CI: 
1.01–1.30; P = 0.038), while gender was the only variable 
predictive of RFS (women versus men, HR: 6.80, 95%, CI: 
1.65–29.49; P = 0.01).

In the WLE group, 10 of 22 patients (45.5%) died, 
and the median OS was 126.6 months, while the median 
RFS was 14.1 months. Five-year OS for the WLE group was 
64.2%, and the 5-year RFS was 18.2%. In the PDA group, 5 
of 9 patients (55.6%) died. The PDA group demonstrated 
a lower median OS at 49.8 months, although RFS was 

Table 3. Nodal Status in Acral Lentiginous Melanoma

 Node-Negative Node-Positive P

n  20 11  

Age (median, years)  60 [IQR: 56, 69] 61 [IQR: 54, 75] 0.79
Gender Male 12 (60%) 6 (55%) 0.77
 Female 8 (40%) 5 (45%)  
Thickness (median, mm)  3 [IQR: 2, 5.2] 4.7 [3.5, 6.9] 0.15
Hand or foot Hand 5 (25%) 4 (36%) 0.5
 Foot 15 (75%) 7 (64%)  
Subungual location Subungual 9 (50%) 4 (67%) 0.48
 Nonsubungual 9 (50%) 2 (33%)  
Surgical approach to the primary site Digital amputation 8 (40%) 3 (30%) 0.85

Partial digital amputation 4 (20%) 2 (20%)  
Wide local excision 8 (40%) 5 (50%)  

Clark level <V 13 (76%) 5 (50%) 0.16
 V 4 (24%) 5 (50%)  
Ulceration Yes 13 (76%) 3 (38%) 0.06
 No 4 (24%) 5 (63%)  
Mitotic rate (per mm2) >3 5 (45%) 2 (25%) 0.36
 ≤3 6 (55%) 6 (75%)  
IQR, interquartile range.

Table 4. Recurrence and Survival

N Deaths (%) Median OS (95% CI) Median RFS (95% CI) 5-Year OS (95% CI) 5-Year RFS (95% CI)

All patients 43 19 (40.4) 126.6 months (44.2, 174.1) 14.1 months (11.6, 16.6) 58.4% (40.2, 76.6) 11.8% (0, 27.1)
Digital amputation 12 2 (16.7) NR 21.4 (0.46, 40.2) 68.6% (32.1, 100) 0%
Partial digital amputation 9 5 (55.6) 49.8 months (34.4, 140.3) 13.8 months (13.5, 14.0) 33.3% (0, 71.1) 0%
Wide local excision 22 10 (45.5) 126.6 months (25.7, NR) 12.7 months (10.7, 16.6) 64.2% (41.1, 87.3) 18.2% (0, 41)
Node-positive 11 8 (72.7) 55.4 months (21.6, 126.6) 13.8 months (7.6, 15.5) 39% (7.1, 70.9) 0%
Node-negative 20 8 (40) 45.3 months (25.7, 140.3) 16.2 months (10.7, 79.4) 43.5% (12.5, 74.5) 16.7% (0, 46.5)
OS, overall survival; RFS, recurrence-free survival; CI, confidence interval; NR, not reached.
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similar at 13.8 month. The 5-year OS for the PDA group 
was also lower compared with the WLE group at 33%, and 
the 5-year RFS was 0%. A total of 2 of 12 patients (16.7%) 
died in the DA group. The median OS in the DA group 
was not reached, while median RFS was 21.4 months. For 
the DA group, the 5-year OS was 68.6%, and the 5-year 
RFS was 0%. As demonstrated in Figure 1A, the surgical 
approach for the primary ALM (DA, PDA, and WLE) 
had no significant impact on OS (P = 0.481) or on RFS 
(P = 0.778, Fig. 1B).

For the 2 patients with digit ALM on the hand and the 
4 patients with digit ALM on the foot treated with WLE, 
2 deaths were observed (33.3%). For the 6 patients with 
digit ALM on the hand and the 2 patients with digit ALM 
on the foot treated with PDA, 4 patients died (50%). 
For the 3 patients with digit ALM on the hand and the 7 
patients with digit ALM on the foot treated with DA, there 
was 1 death (10%). For patients with subungual tumors, 
there was 1 death for the 4 patients (25%) treated with 
WLE, 0 deaths for the 7 patients treated with DA, and 4 
deaths for the 8 patients (50%) treated with PDA.

Node-negative patients had a median OS of 45.3 
months and a median RFS of 16.2 months. The 5-year 
OS and 5-year RFS were 43.5% and 16.7%, respectively, 
in the node-negative group. Patients with nodal metasta-
sis had a median OS of 55.4 months and a median RFS 
of 13.8 months. The 5-year OS for node-positive patients 
was 39%, and the 5-year RFS was 0%, which were lower 
compared with node-negative patients, but these differ-
ences were not significantly different. Figure 2A demon-
strates that nodal status had no significant impact on OS 
(P = 0.562) or RFS (P = 0.136, Fig. 2B).

DISCUSSION
Contemporary data regarding the management of ALM 

are relatively limited. Historically, DA was the accepted 
treatment of digital and subungual ALM, while ALM 
located on the dorsal and volar surfaces of the hands and 
feet could be managed with WLE.1,8 The acceptance of DA 
as the treatment of choice originates from Hutchinson’s31 
descriptions in 1886, which was corroborated by the case 

Fig. 1. Survival in acral lentiginous melanoma stratified by surgical approach for the primary site. (a) Overall survival. (B) recurrence-free 
survival.

Fig. 2. Survival in acral lentiginous melanoma stratified by nodal status. (a) Overall survival. (B) recurrence-free survival.
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series published by Das Gupta and Bradfield in 1965.6 
Initial studies suggested that for digital and subungual 
ALM, amputation at the metacarpal–interphalangeal joint 
was necessary to optimize survival.18 However, patients can 
have significant functional deficits after DA.

Recently, the belief that a proximal amputation was nec-
essary for digital or subungual melanomas has been called 
into question by some studies supporting more limited 
excisions to help preserve hand function. Heaton et al.20 
concluded that proximal amputation versus distal amputa-
tion did not significantly impact survival or disease recur-
rence. Similarly, Park et al.3 demonstrated that prognosis 
and survival were independent of the level of the digital 
amputation. Our data support these studies as the major-
ity of partial amputations (PDA) were performed for ALM 
located in subungual locations (P < 0.001) and on the hand 
(P = 0.01), whereas complete amputations (DA) were most 
likely to be performed for foot lesions (P = 0.01), although 
DA was also used relatively frequently for subungual ALM. 
Regardless, no differences in survival were seen between 
ALM patients who were treated with WLE, PDA, or DA.

Our study demonstrated no significant differences 
in OS (P = 0.48) or RFS (P = 0.778) between WLE, PDA, 
and DA. Of note, each treatment group consisted of both 
digit and nondigit cases. This was because both WLE and 
amputation were used in both anatomic locations, and 
there were low numbers in certain comparison groups. 
For instance, there were only 5 cases of nonsubungual 
digit ALM, of which 3 cases were treated with DA and 2 
cases were treated with WLE. Furthermore, the number 
of deaths and recurrences specifically for digit ALM or 
subungual ALM were too small to statistically analyze. By 
combining digit with nondigit cases, both of which were 
treated with WLE and amputation, statistical analyses 
could be performed regarding overall treatment of ALM. 
In looking at WLE for both digit and subungual ALM 
combined, we were able to perform a baseline compari-
son to PDA and DA, in which there did not appear to be 
significant differences in survival.

These results suggest that DA may not be necessary in 
all cases of digital or subungual ALM and that PDA and 
WLE may be options in select ALM cases since oncologic 
outcomes may not be compromised while function may be 
improved. This lack of statistically significant differences in 
survival was observed despite PDA patients having the great-
est median thickness (4.5 mm) compared with WLE patients 
(lowest median thickness: 2.4 mm) and DA patients (median 
thickness: 3.6 mm). This may account for the higher number 

of deaths observed in the PDA group; however, again these 
differences were not significantly different.

Other studies have also suggested using WLE for ALM 
in select cases. In 2002, Clarkson et al.32 made a formal rec-
ommendation for WLE for in situ melanomas occurring 
anywhere on the hand and reported no cases of recurrence; 
however, our study did not include in situ lesions. Most 
recently, Moehrle et al. published a study of 62 patients pre-
senting with stage I and II subungual melanomas and found 
no difference in survival between functional surgery (WLE 
and/or resection of the distal portion of the distal phalanx) 
versus amputation. However, this study was weakened by 
the relatively few patients (n = 3) who underwent WLE.33 
In contrast, our study included 22 patients who underwent 
WLE and showed no significant differences in OS or RFS as 
compared with patients who underwent PDA or DA.

While our data demonstrate no significant differences 
in survival based on surgical approach to primary ALM, 
the number of recurrences was highest in the WLE group 
(n = 11, 50%), followed by the DA group (n = 4, 33.3%), 
and was lowest in the PDA group (n  =  2, 22.2%). Our 
recurrence rate for ALM following WLE is consistent with 
other reports by Cohen et al.,34 Gumaste et al.,35 Moerhle 
et al.,33 and Phan et al.,36 as seen in Table  5, which dis-
plays recurrence rates for all ALM and subungual ALM. 
These recurrence rates are in stark contrast to published 
recurrence rates reported by Urist et al.37,38 for primary 
cutaneous melanoma overall. One report by Lee et al. 
demonstrated a lower recurrence rate for ALM at 10.8%, 
although this study included thin and thick lesions at a 
variety of primary locations.39 Despite the varying rates of 
recurrences, OS in the current study was not significantly 
different between the surgical approaches, and it is likely 
that patients in the WLE group who recurred were sal-
vaged with further surgical treatment such as PDA or DA. 
Of note, these findings are similar to those of Cohen et 
al. who published a series of 49 patients with melanoma 
in situ managed with WLE and found that these patients 
were at increased risk of recurrence.34 All of these data 
highlight the importance of close follow-up for patients 
who undergo WLE for digital and subungual ALM.

Nodal status is prognostic for melanoma patients in 
general, and studies have validated the role for SLNB for 
nodal staging in melanoma.22,40,41 However, most studies 
that have evaluated nodal status for melanoma have only 
included a small number of patients with ALM and were 
unable to report on the significance of SLN status spe-
cifically for ALM. Recently, Bello et al. have shown that 

Table 5. Recurrence Rates Reported for Acral Lentiginous Melanoma

Publication n Surgical Approach Diagnosis Recurrence Rate (%)

Gumase et al. 61 WLE ALM 49.0
Moehrle et al. 31 Amputation Subungual specifically 48.4
Cohen et al. 49 Mixed Subungual specifically 27
Moehrle et al. 31 WLE Subungual specifically 35.5
Phan et al. 126 WLE ALM 30.0
Lee et al. 129 Mixed ALM 10.8
Heaton et al. 46 Amputation Subungual specifically 65
Urist et al. (1985) 3,445 WLE Primary cutaneous 2.7
Urist et al. (1996) 3,147 WLE Primary cutaneous 3.2
WLE, wide local excision; ALM, acral lentiginous melanoma.
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SLN status was a significant predictor of disease-specific 
survival on multivariable analysis.26 In the current study, 
the nodal metastasis rate of 35.5% is consistent with prior 
reports22,24,25,40,42; however, no significant differences in sur-
vival were seen between node-positive and node-negative 
patients. These results are likely due to the low number of 
patients who underwent nodal staging and the low num-
ber of patients with nodal metastasis. With larger numbers, 
significant differences may be seen, although differences 
in disease biology may also play a potential role.31–37

Our study has several limitations. It is retrospective in 
nature and reflects the referral bias and practice setting of 
a single institution with 4 surgeons treating melanomas. 
Furthermore, there may have been a selection bias for 
the surgical modality chosen to treat the primary site. In 
addition, the relatively low number of patients in each of 
the comparison groups may have also limited our ability 
to see significant differences between the WLE, PDA, and 
DA groups and in the node-positive versus node-negative 
groups. Given the limitations of any one center to gather 
enough of these rare cases, treatment of ALM will require 
a clinical trial approach with multicenter participation 
to develop a true and powered consensus on the surgical 
management of this disease.

CONCLUSIONS
Although studies have evaluated surgical management of 

ALM, there are no consensus recommendations in the lit-
erature as to the preferred and standard method to treat the 
primary site, particularly for digital and subungual lesions. In 
the current study, patients with foot or nonsubungual tumors 
were more likely to be treated with WLE, while patients with 
hand and subungual ALM were more likely to have PDA. 
Importantly, there appeared to be no significant differences 
in OS or RFS between ALM patients treated with DA, PDA, 
and WLE. Given these results, WLE may be considered for 
certain appropriately selected foot and nonsubungual ALM, 
while PDA may be considered in some appropriately selected 
hand and subungual ALM. PDA or WLE may be options in 
select patients with ALM on the digit to allow for preserva-
tion of function, minimization of morbidity, and maintain-
ing oncologic outcomes. However, careful consideration of 
multiple clinicopathologic factors, including the consensus 
of the institution’s tumor board, must be taken into account 
when deciding the most appropriate treatment.
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