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Abstract. – OBJECTIVE: Acral melanoma is
an uncommon type of melanoma in Caucasian
patients. However, acral melanoma is the most
common type of melanoma in African and Asian
patients. Comparison analyses between hand-
acral melanoma and foot-acral melanoma have
been rarely reported in the literature. Acral
melanoma is an uncommon melanocytic tumor
characterized by an intrinsic aggressiveness,
with specific histological and clinicopathologi-
cal features. Acral melanoma involves the
palms, soles and sub-ungueal sites.

PATIENTS AND METHODS: A total of 244 pa-
tients with acral melanoma were included in our
analysis. The current study was performed in
three different medical centers: Sapienza Uni-
versity of Rome, San Gallicano Institute of Rome
and University of Magna Graecia (Italy). The Ka-
plan-Meier product was used to estimate sur-
vival curves for disease-free survival and overall
survival. The log-rank test was used to evaluate
differences between the survival curves. Assum-
ing that the effects of the predictor variables are
constant over time, the independent predictive
factors were assessed by Spearman’s test and
subsequently data were analyzed performing
Cox proportional-hazard regression.

RESULTS: In both univariate and multivariate
analyses Breslow thickness (p < 0.0001) and ul-
ceration (p = 0.003) remained the main predic-
tors. General BRAF mutation was detected in
13.8% of cases. We found that median Breslow
value and the percentage of recurrences were
similar in hand-acral melanoma and foot-acral
melanoma, as well as there were no differences
in both short and long-term.

CONCLUSIONS: The absence of differences in
survival between hand-acral melanoma and foot-
acral melanoma shows that the aggressiveness
of the disease is related to distinct mutational
rate, as well as to anatomical site-specific fea-
tures, rather than to the visibility of the primary
lesion.
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Introduction

Acral melanoma (AM) is an uncommon skin
malignancy, affecting the palms, soles and nails1. It
represents about 2%-10% of all melanoma cases2.
Furthermore, AM is the most common type of
melanoma in African and Asian patients, with a
lower incidence in white patients2. In African and
Asian patients AM reaches high Breslow values,
while in Caucasian patients often it shows lower
Breslow values, ranging between 0 and 1.0 mm3.

Several factors have been identified as possi-
ble inducers of the malignancy in Caucasian pa-
tients, including ultraviolet rays, chemical expo-
sure and traumatic risk factors. However, up to
date the pathogenesis of AM remains
unknown2,4. Surely, the natural course of AM dif-
fers from the other types of melanoma. This
could be also explained by the BRAF-/c-KIT+
profile often showed by AM, highlighting under-
lying biological differences between the
melanocytes of acral sites and the ones of other
anatomical areas. Recently, these features have
been also related with lower serological levels of
vitamin D observed in AM patients5.

It is known that AM has a worse prognosis and
several authors postulate that this could be related
to a delay of diagnosis, as well as to an intrinsic
more aggressiveness of the tumor6. In this regard,
studying AM according to the anatomic localiza-
tion (hand or foot) could give further informations
about the behavior of the malignancy.
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Comparison analyses between hand-AM (H-
AM) and foot-AM (F-AM) have been rarely re-
ported in the literature7, also for the general low
incidence of H-AM.

The aim of the current study was to evaluate
the general clinicopathological features of AM
and, subsequently, any survival and prognostic
differences, in F-AM and H-AM.

Patients and Methods

We computer-searched the clinical records of
all our patients registered into a melanoma data-
base from June 1998 to April 2015, to identify
patients with a primary AM. The current study
was performed in three different medical centers:
Sapienza University of Rome, San Gallicano In-
stitute of Rome and University of Magna Graecia
(Italy). The study was approved by the respective
Ethical Comittee of the Departments.

AM was defined as a melanoma localized on
palmar, plantar and sub-ungual sites. Patients
with a positive history of a previous melanoma
located in non-acral sites were excluded. To
avoid clinical biases, we included in the study
only patients treated in our Institutes within 5
months from the excision of the primary tumor.

Clinical and pathological data were obtained
from our electronic databases. The following para-
meters were collected and analyzed: sex (female
or male), age (≤ 60 or ≥ 61 years), Breslow thick-
ness (≤ 1.0 mm or ≥ 1.01 mm), ulceration (pres-
ence or absence), mitotic rate (if ≥ 1 mm2), histo-
type (if acral lentiginous or other histotypes, as su-
perficial spreading and/or nodular melanoma),
presence and localization of the first metastasis
and BRAF mutation. Regarding the mitotic rate
and BRAF mutation, we must highlight that we
have found data of only 115 patients (47.7%) and
65 patients (30%) respectively.

We followed all patients from the date of the
first visit to date of death or last follow-up. Pa-
tients underwent regular follow-up with periodi-
cal exams, and instrumental assessment through
radiography, sonography, computed tomography
(CT), magnetic resonance imaging (MRI), bone
scintigraphy and positron emission tomography
(PET).

At first, we examined the total number of pa-
tients included in the analysis. Subsequently pa-
tients have been divided in 2 sub-groups and ana-
lyzed separately in patients with F-AM and pa-
tients with H-AM.
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N Median

Gender
Male 113 NP
Female 131

Age
≥ 61 129 62
≤ 60 115

Ulceration
Presence 25 NP
Absence 219

Breslow
≤ 1.0 mm 137
≥ 1.01 mm 107

Mitotic rate
< 1.0/mm2 84 NP
≥ 1.0/mm2 31

Histotype
ALM 131 NP
NOT-ALM 113

Table I. Baseline characteristics of patients.

N means number; NP means not provided; ALM means
acral lentiginous melanoma; NOT-ALM means not acral
lentiginous melanoma.

Statistical Analysis
Disease free survival (DFS) was calculated

from diagnosis of the primary tumor to the date
of the first recurrence. Overall survival (OS) was
calculated from the diagnosis of the primary tu-
mor to date of death and/or last follow-up. The
Kaplan-Meier product was used to estimate sur-
vival curves for DFS and OS. The log-rank test
was used to evaluate differences between the sur-
vival curves. Patients who were lost at follow-up
or who were alive at the time of the last follow-
up were censored at the date of their last follow-
up. Assuming that the effects of the predictor
variables are constant over time, the independent
predictive factors were assessed by Spearman’s
test and subsequently data were analyzed per-
forming Cox proportional-hazard regression. In
all statistical methods a p-value < 0.05 was con-
sidered statistically significant.

Results

A total of 244 patients with AM were included
in our analysis. Among them 200 patients were
classified as F-AM, while 44 as H-AM.

Acral Melanoma Patients
The characteristics of patients are summarized

in Table I. General median age at time of the di-
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Figure 1. Kaplan-Meier curves and log-rank test of overall
survival (OS), according to acral melanoma of the foot (F-
AM) and of the hand (H-AM).

DFS OS
(median months) pa pb (median months) pc

Gender
Male 40 < 0.0005 NS 48 NS
Female 45 48

Age
≥ 61 35 0.04 NS 42 NS
≤ 60 46 52

Ulceration
Presence 43 0.003 NS 48 0.05
Absence 52 59.5

Breslow
≥ 1.01 mm 35 < 0.001 < 0.0001 48 < 0.0001
≤ 1.00 mm 47 52
Anatomical site

Foot 45 NS NS 48 NS
Hand 33.5 35

Mitotic Rate
< 1/mm2 46 NS NS 50 NS
≥ 1/mm2 43 48

Histotype
ALM 43 NS NS 51 NS
NOT-ALM 43 46

Table II. Disease free survival (DFS), overall survival (OS) and clinicopathological features in patients with acral melanoma.

ALM means acral lentiginous melanoma; NOT-AM means other melanoma histotypes. pa Kaplan-Meier product and log-rank
test between DFS curves; pb Cox proportional hazards-regression between DFS and predictive factors analyzed; pc Kaplan-
Meier product and log-rank test between OS curves.

agnosis was 62 years (ranging between 18 years
and 89 years). One-hundred thirteen patients
were male, while 131 were female. Median Bres-
low thickness was 0.8 mm (ranging between 0
and 10 mm) and the ulceration was present in 25
patients, respectively 16 in F-AM and 9 in H-
AM (Table I). Performing Kaplan-Meier product
and log-rank test, median disease DFS was 33.5
for H-AM and 45 months for F-AM (p = 0.1).
Regarding OS also a better behavior was ob-
served for F-AM (48 months versus 35 months),
although without reaching the statistical signifi-
cance (p = 0.1) (Figure 1).

Patients with an age ≤ 60 years showed a bet-
ter DFS than the ones ≥ 61 years (46 versus 35; p
< 0.0005). Female patients showed a DFS of 45
months versus 40 months of male patients (p =
0.04). Patients with a Breslow ≤ 1.01 mm
showed a DFS of 47 months, while the ones with
a thickness ≥ 1.01 mm of 35 (p < 0.001). Patients
without ulceration showed a DFS of 52 months,
while the ones with ulceration of 43 months (p =
0.003). Patients with a mitotic rate < 1.0 mm2

showed a DFS of 46 months versus 43 months of
the ones with a mitotic rate ≥ 1.01 mm2. Finally,
the acral lentiginous histotype did not show a dif-
ferent DFS, when compared to other histological

subtypes (p = 0.1). At Cox proportional-hazard
regression, only the variable Breslow reached the
statistical significance (p < 0.0001) (Table II).

Regarding OS, we observed a better survival
for patients with a Breslow ≤1.01 mm (52
months versus 48 months; p < 0.0001) and for
patients without ulceration (59.5 versus 48
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months; p = 0.05). We found no significant sta-
tistical differences regarding age (52 months
for patients ≤ 60 years versus and 42 months
for the ones ≥61 years; p = 0.08), sex (48
months for male and 48 months for female pa-
tients; = 0.8), histotype (46 months for superfi-
cial spreading and 51 months for acral lentigi-
nous; p = 0.4) and mitotic rate (50 for mitotic
rate ≥ 1/mm2 and 48 for mitotic rate < 1/mm2).
Although we did not find a statistical signifi-
cance, patients with H-AM showed worse prog-
nosis than patients with F-AM (35 versus 48; p
= 0.1) (Table II).

Finally, regarding BRAF mutation, we were
able to collect data for only 65 patients and the
mutation was detected in the 13.8% of cases (8
F-AM and 1 H-AM).

Acral Melanoma of the Foot
Regarding F-AM, median age of the patients

at time of diagnosis was 60 years (ranging be-
tween 18 and 89 years), 103 patients were fe-
male (51.5%), 16 patients showed an ulceration
in the primary tumor and median Breslow thick-
ness was 0.8 mm (ranging between 0 and 10
mm). The first site of recurrence was local/in
transit dermal metastases (n=15), followed by
local lymph-nodal metastases (n=12). Distant
metastases, as first recurrence, have been found
in 17 patients (lung [n=7], liver [n=5], brain
[n=2], bone [n=1], adrenal glands [n=1] and
peritoneum [n=1]) (Table III). Using nonpara-
metric Spearman’s coefficient test between DFS
and the single variables, we found an associa-
tion between DFS and the variable age (p <
0.0001; Spearman’s coefficient: 0.27), Breslow
(p < 0.001; Spearman’s coefficient: 0.42) and
ulceration (p = 0.0005; Spearman’s coefficient:
0.24). While the statistical significance was not
reached for the variable sex (p = 0.10; Spear-
man’s coefficient: 0.11) and histological type (p
= 0.15; Spearman’s coefficient: -0.10). Howev-
er, in the multivariate analysis, Breslow thick-
ness remained the only independent risk factor
(p = 0.01) (Table IVa).

Acral Melanoma of the Hand
Regarding H-AM, median age was 65.5 years

(ranging between 37 and 84 years), 27 patients
were female (61%). Ulceration was observed on-
ly in two patients and median Breslow thickness
was 0.5 mm (ranging between 0 and 5.5 mm)
(Table IVb). Recurrences involved local/in tran-
sit skin (n = 4), peripheral lymph nodes (n=3)
and distant metastasis in two cases (in both cases
was the liver). Performing non-parametric Spear-
man’s coefficient test between DFS and the sin-
gle variables, we found an association only with
Breslow thickness (p = 0.01; Spearman’s coeffi-
cient: 0.370). Also in the multivariate analysis,
the variable Breslow remained the main predictor
(p = 0.01) (Table IVb).

Discussion

AM is considered a sub-group of melanoma
with an intrinsic high aggressiveness7-9, specific
histological and clinicopathological features,
compared with other types of melanoma7. Up to
date, most published studies about AM, consid-
ered only the acral site, regardless the histotype
(if acral lentiginous or not) and the specific
anatomical areas (hand or foot). However, we
performed the current report extending the
analysis also to these clinicopathological fea-
tures.

Compared with other reports2,6,10-12, our gener-
al median Breslow value was lower (median 0.8
mm)2. Our population consisted of only Cau-
casian patients, with a slight majority of female
patients (54.3%). In this regard, these aspects
may have had an influence on the relatively low
median Breslow, above all if we compare the
current report with another large study where the
median Breslow value was 2.1 mm and the
African-Americans population of patients
reached the 11%3. Indeed, according to the recent
literature, non-Hispanic whites patients (espe-
cially female) usually show the highest percent-
age of thin AM (with 43% diagnosed at 0.01-

% Dermal Nodal Liver Lung Brain Other

Foot 21 15 12 5 7 2 3
Hand 20.5 4 3 2 – – –

Table III. First site of recurrence and percentage of recurrence in acral melanoma of the hand (H-AM) and acral melanoma of
the foot (F-AM).



It is reported that higher aggressiveness of AM
is proper to later diagnoses and more advanced
thickness7. However, in a sample of 244 patients
we did not find significant differences in DFS
and OS between F-AM and the H-AM. Further-
more, we found a worse prognosis for H-AM (al-
though without reaching the statistical signifi-
cance) which is considered an anatomical site
more easily diagnosable (Table II). We observed
also that the two samples were highly compara-
ble according to the Breslow, as also confirmed
by sample t-test (p = 0.2; standard error: 0.2). In
this regard, the aggressiveness of AM could be
explained only partially by the theory that AM is
often related to a delay in the diagnosis, with a
consequent higher Breslow value2,3,7,10,11. In addi-
tion, a further confirmation of the absence of dif-
ference between F-AM and H-AM was also the
fact that the percentage of metastases was the
same between F-AM and H-AM, with a 21% in
F-AM and 20.5% in H-AM (Table III).

Regarding the first site of recurrence, both H-
AM and F-AM showed more tendency for cuta-
neous metastases. Indeed, Bastian et al9 showed
that specific genetic amplifications (as 11q13) in
AM arise early in the progression of the disease,
with malignant cells present beyond the histolog-
ically detectable margin (detected in the epider-
mis up to 3 mm beyond the histologically recog-
nizable extent of the melanoma), thereby reveal-
ing a mechanism of local recurrence. This is also
supported by the subsequent “field cell theory”
of AM, where the acral and mucosal melanomas
could originate from field melanocytes detected
in normal skin extending over the obvious le-
sion14,15. All these features explain the greater
tendency of AM to involve the skin as first site
of metastatization.

Another pivotal point in AM is the molecular
and genetic analysis2. Indeed, AM shows a lower
mutational rates than non-AM, but a higher focal
amplification16,17. BRAF kinase (a serine/threo-
nine kinase of the RAS/RAF/MEK/ERK path-
way) is mutated only in about 13% of AM cases,
while c-KIT is mutated in about 20% of AM2,
showing a BRAF/c-KIT profile similar to the one
of melanoma of chronic sun-exposed areas (as
lentigo maligna melanoma), where c-KIT path-
way plays a pivotal role18,19. In this regard, bio-
logical differences of the melanocyte of acral and
non-acral sites (as the absence of stem cell niche
in the buldge region of the hair follicle) may play
a role in the pathogenesis and in the prognosis of
AM as well20.
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1.00 mm), contrarily to Asian and African pa-
tients3,13. In any case, Breslow thickness and the
ulceration remained the main prognostic factors,
regardless gender, age, mitotic rate and histo-
type, as reported also in two previous studies2,7.

The hypothesis that mitotic rate was the
main predictive factor for AM aggressiveness
was not confirmed in our report. Indeed, mitot-
ic rate was not related to a difference in the
prognosis, as also reported by several au-
thors2,6,8. By contrast, ulceration showed a sta-
tistical significant value in both DFS and OS,
even though its incidence was relatively low
(10.3%), with a greater involvement of F-AM.
Most likely, the low median Breslow thickness
explains also how the ulceration was present in
a low percentage of patients.

In addition, according to the histotype, we did
not find substantial differences in both short and
long-term, similarly to what reported in the liter-
ature3,7.

However, the aim of the current report was al-
so to evaluate differences in term of DFS and OS
between F-AM and H-AM.

pa pb

Gender NS NS
Age < 0.0001 NS
Ulceration 0.0005 NS
Breslow < 0.001 0.01
Mitosis NS NS
Histotype NS NS

Table IVa. Univariate and multivariate analysis regarding
each predictive factor in acral melanoma of the foot (F-AM).

NS means not significant. pa No parametric Spearman’s Co-
efficient test; pb Cox proportional hazards-regression be-
tween disease free survival and predictive factors analyzed.

pa pb

Gender NS NS
Age NS NS
Ulceration NS NS
Breslow 0.01 0.01
Mitosis NS NS
Histotype NS NS

Table IVb. Univariate and multivariate analysis regarding
each predictive factor in acral melanoma of the hand (H-AM).

NS means not significant. pa No parametric Spearman’s Co-
efficient test; pb Cox proportional hazards-regression be-
tween disease free survival and predictive factors analyzed.



Finally, recent studies on serological levels of
vitamin D and on vitamin D receptor (VDR)
have tried to give an explanation on the patho-
genesis of shield sites melanoma (including
AM), showing how patients with melanoma of
shield sites have lower serological values of vita-
min-D compared with patients with melanoma of
non-shield sites, with also a relative worse prog-
nosis5,21-23. Maybe UV radiations, through photo-
synthesis of vitamin D, have a protective effect
in melanoma of sun-exposed sites, requiring cu-
mulative UV doses to develop the malignancy,
explaining also how melanoma of the face (as
lentigo maligna melanoma) usually shows a bet-
ter survival13,22,23. In this regard, increased expo-
sure to UVA and UVB and a consequent increase
in vitamin D might cause a redistribution of
prognosis in sun-exposed and not-sun-exposed
sites, as well as the onset of different types of
melanoma.

A criticism to this study was that there were
only a small part of patients with available mitot-
ic rate and BRAF mutation.

Conclusions

To our knowledge, this is one of the largest
study regarding AM, considering that it includes
also 44 cases of H-AM, which rarely have been
reported in literature, above all in Caucasian pa-
tients.

In AM the main predictors were Breslow
thickness and ulceration. Age, sex, mitotic rate,
histotype and anatomical site (H-AM or F-AM)
were no prognostic indicators in our population.
The percentage of recurrence was similar be-
tween H-AM and F-AM and there were no dif-
ferences in both short and long-term, although a
worse prognosis for H-AM was observed.

We can point out that the prognosis of AM is
not related to the hidden localization of the lesion
(with a delay in the diagnosis and relative higher
Breslow value) but to site-specific clinicopatho-
logical features, as confirmed by the absence of
differences in term of median Breslow thickness
and DFS/OS between F-AM and H-AM. Finally,
in 65 patients a BRAF mutation was detected in
13.8% of cases.
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