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1  | INTRODUC TION

Melanoma is a malignant tumor that originates from the melano-
cytes, primarily involving the skin. Its incidence is rising worldwide 
in the white population, especially in those areas where fair-skinned 
peoples receive excessive sun exposure.1

The incidence of cutaneous melanoma has increased at rapid 
rate during the last 50 years, much higher than any other cancer in 

the world, with an estimated 91 270 new cases in 2018 only in the 
United States.2

Such alarming epidemiological data show that melanoma is a 
major public health problem and it requires further attention.

The principal clinical and histological melanomas’ subtypes are as 
follows: superficial spreading melanoma, lentigo maligna melanoma, 
nodular melanoma, and acral lentiginous melanoma (ALM).1 Despite 
being the least common of the four major subtypes, it has been 
reported that 7% of all cutaneous melanomas are located at acral 
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Abstract
Background: Acral lentiginous melanoma (ALM) carries one of the worst prognoses 
among other subtypes. This malignant tumor is found on the distal limbs and is usu-
ally detected at late stages. Hereby, the authors present their experience on this 
melanoma subtype.
Methods: A retrospective study was conducted. Data were extracted from patients’ 
medical records and from phone interviews.
Results: A total of 43 patients were included in the study. The main signs and symp-
toms disclosed by the patients were bleeding (41.9%), size greater than 6 mm (41.9%), 
change in size (37.2%), change in shape (30.2%), rise above the surface of the skin 
(27.9%), change in color (20.9%), irregular borders (16.3%), and inflammation (16.3%). 
The first healthcare professional consulted was a general practitioner or a dermatolo-
gist in the majority of cases (88.3%). Only 44.2% of the patients were sent by their 
first physician for a biopsy, whereas 30.3% were sent by the 2nd physician. 14 pa-
tients underwent biopsy within 1 month from the first appointment with a physician, 
while 20 patients within 3 months and 9 patients within 6 months. Only 7 patients 
sought medical attention in the first 3 months; 21 patients sought medical care be-
tween 3 months and one year from the appearance of the lesion, while the remaining 
15 patients waited more than a year.
Conclusions: One of the major issues found in ALM is represented by the diagnostic 
delay; this may be due to either the patients or the physicians’ failure to recognize 
warning signs.
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sites,1 and ALM is the most prevalent subtype in these locations, 
typically occurring on the palms, soles, and nail beds.3,4 (Figure 1). 
Clinically, in the early stage it presents as an irregular, poorly cir-
cumscribed pigmented region, and later on, a nodular area reflects 
the invasive growth pattern. In the non-Caucasian population, this 
subtype of melanoma occurs with a higher proportion than other 
subtypes.5 The incidence rate of this tumor appears to be correlated 
with increasing age.6

The onset of ALM occurs primarily in people aged between 59 
and 63 years old, generally later when compared to other subtypes, 
with the highest incidence in the seventh decade of life.7,8

ALMs and nodular melanomas are usually diagnosed at later 
stages and have traditionally been associated with a worse progno-
sis compared to the other histologic subtypes of the extremities.8,9

Nail ALM patients seem to have shorter survival rates when 
compared to non-nail ALM.6,10

A recent study by Fujisawa et al confuted this theory and showed 
how ALM is not associated with a survival disadvantage, except for 
stage III.8,11

The various theories that have been suggested to describe the 
more malignant tendency of this carcinoma include the relatively 
more aggressive biological behavior of ALMs and the lack of pa-
tient's awareness as the tumor can grow in regions that are normally 
covered, such as under the nails or on palms and soles.8

Early detection of ALM can be difficult and requires the combi-
nation of clinical as well as dermoscopic, histopathologic, and mo-
lecular findings.12

Dermoscopy, in particular, is widely recognized as the best ex-
amination method to early diagnose ALM, providing an extremely 
useful tool to obtain diagnostic accuracy. As a matter of fact, it is 
quite common for ALM to be misdiagnosed as mycosis, warts, dia-
betic ulcers, or lesions of other nature. Besides, due to its location, a 
suspected ALM can be technically challenging to biopsy.13

The aim of this study was to describe our experience on ALM.

2  | METHODS

We conducted a retrospective study of patients with the histologi-
cal diagnosis of ALM according to the pathology report, registered 
in the cutaneous melanoma database of “Policlinico Umberto I” 
University Hospital, Rome, Italy. Data were extracted from patients’ 
medical records as well as from a telephone survey.

A total of 802 patients were diagnosed and treated for a cu-
taneous melanoma by the Plastic and Reconstructive Surgery 
Department between January 1996 and December 2017. Out of 
the total number of patients, 751 were excluded from the study be-
cause they were affected by melanoma that did not develop in the 
acral sites. 8 of the remaining 51 patients were not enrolled in the 
study because their lesions belonged to a different histological type 
(Superficial Spreading Melanoma). Our study included a total of 43 
cases (23 males and 20 females) with histological diagnosis of ALM, 
between 38 and 84 years of age.

A sentinel lymph node biopsy (SLNB) was performed in 35 of 
these 43 melanomas because they measured >1 mm according to 
Breslow thickness.

A telephonic questionnaire was conducted directed toward pa-
tients diagnosed with ALM or their close relatives, concerning the 
clinical course of the tumor, the patient's reason for seeking care, 
diagnostic delay, and signs and symptoms. This survey supported the 
data extraction from medical records.

Regarding the lesion's clinical progression, the following infor-
mation has been asked: site of the tumor, if a previous lesion was 
present at the same area (none, congenital, lifelong lesion that trans-
formed into ALM, noncongenital lesions that have been present for 
years), and whether the patient had any previous burns or other in-
juries at the melanoma's site (none, minor, serious). Data concern-
ing the purpose for pursuing care included the first person who 
detected the lesion (patient, physician, other), if the primary reason 
the patient turned to the physician was the lesion, the total sum of 
healthcare professionals the patient visited including their special-
ties, and antecedent diagnosis. Another important question included 
in the questionnaire was regarding the first physician who advised 
the performance of an excisional biopsy. Signs and symptoms listed 
in the ABCDEs of skin tumors14 were also included in the telephone 
questionnaire. The delay caused by the patient has been delineated 
as time between first recognition of the lesion and first visit to a 
physician, whereas the time between the first appointment with a 
physician and the date of the biopsy procedure has been stated as 
medical delay. The following intervals were assigned to the delays: 
≤1 month, >1 month, ≤3 months, >3 months ≤6 months, >6 months 
≤1 year, and > 1 year.

3  | RESULTS

From 1996 to 2017, the Plastic Surgery Department of 
“Policlinico Umberto I” University Hospital, a total of 43 

F I G U R E  1   Clinical presentation of sub-nail ALM
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Patients

Hand Foot
Sub-
nailLeft Right Palm Dorsum Left Right Plant Dorsum

1 X X

2 X X

3 X X

4 X X

5 X X

6 X X

7 X X

8 X X

9 X X

10 X X

11 X X

12 X X

13 X X

14 X X

15 X X

16 X X

17 X X

18 X X

19 X X

20 X X

21 X X

22 X X

23 X X

24 X X

25 X X

26 X X

27 X X

28 X X

29 X X

30 X X

31 X X

32 X X

33 X X

34 X X

35 X X

36 X X

37 X X

38 X X

39 X X

40 X X

41 X X

42 X X

43 X X

Total 6 10 4 7 15 12 11 9 12

TA B L E  1   Sites of acral lentiginous 
melanomas in the series
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patients were detected with ALM. Of these patients, 23 were 
men (53.5%) and 20 were women (46.5%). Data were collected 
mainly from patients’ medical records. A telephone survey was 
also carried out.

Overall, 35 patients took part in the telephone survey. The remain-
ing could not participate because 5 of them were dead at the time of 
the telephone survey, while the other 3 had an underlying disease (1 
patient had a stroke and 2 suffered of dementia). However, in these 
cases a close relative of the patient was interviewed. The lesions 
were located on the foot in 27 patients (62.8%) and on the hand in 
16 patients (37.2%). Out of the total number, 12 ALM presented in 
the subungual region, 7 were located on the feet and 5 on the hands 
(Table 1). There was not any significant predominance of one limb over 
the contralateral one.

The signs and symptoms disclosed by the 43 patients (Figure 2), 
in order of frequency, were as follows:

• Bleeding 18 patients (41.9%)
• Size greater than 6 mm by 18 patients (41.9%)
• Change in size by 16 patients (37.2%)
• Change in shape by 13 patients (30.2%)
• Rise above the surface of the skin by 12 patients (27.9%)
• Change in color by 9 patients (20.9%)
• Irregular borders by 7 patients (16.3%)
• Inflammation by 7 patients (16.3%)
• More than 2 colors by 6 patients (13.9%)
• Itching by 5 patients (11.6%)
• Pain by 4 patients (9.3%)
• Asymmetry by 4 patients (9.3%)
• Nail dystrophy by 3 patients (6.9% of the total number of our pa-

tients, 25% of only sub-nail melanoma patients)
• Fatigue by 2 patients (4.6%)
• Swollen lymph glands by 2 patients (4.6%)
• Night sweats for several months by 1 patient (2.3%)

By order of frequency, the first healthcare professional consulted 
was a general practitioner in 25 cases (58.1%), a dermatologist in 13 
cases (30.2%), a podiatrist in 4 cases (9.3%), and another specialist in 
1 case (2.3%) (Figure 3).

The patients had multiple visits to numerous physicians, and 
Figure 4 displays how many different healthcare workers had to 
been seen by patients before having a diagnosis of ALM. In other 
words, it shows the time necessary for the patients to be referred for 
a biopsy after engaging with the healthcare system. The earlier the 
referral was made, the earlier the correct diagnosis would have been 
made. As it is evident from the graph, only 44.2% of the patients 
were sent by their first physician for a biopsy, whereas 30.3% were 
sent by the 2nd physician. This deferment in referral could explain 
the diagnostic delay caused by the physicians.

In regard to the delay caused by patients, only 7 of them (16.3%) 
turned to the physician in the first 3 months; 21 patients (48.8%) 
sought medical care between 3 months and one year from the ap-
pearance of the lesion, while the remaining 15 patients (34.9%) 
waited more than a year.

With regard to the medical delay, 14 patients (32.5%) underwent 
biopsy within 1 month from the first appointment with a physician, 
while 20 patients (46.5%) within 3 months and 9 patients (21%) 
within 6 months.

The SLNB15,16 has been performed only in patients with a 
Breslow's thickness >1 mm (35 patients). The results from the SLN 
biopsy were negative in 22 patients (62.9%) and positive in 13 pa-
tients (37.1%).

The median age on excision of these patients was 68 years, rang-
ing from 38 to 84 years old. 35 of 43 acral melanoma were >1 mm 
of thickness, especially 9 with a Breslow score >2 mm and 11 with a 
Breslow score >4 mm. The mean (SD) tumor thickness was 2.80 mm, 
and the median thickness was 2.40 mm, ranging from 0.7 to 6 mm.

An important observation was that the majority of the patients 
could not recall if any previous lesions had been detected at the 
same site of the ALM. Only 7% of the total number of patients (3) 
provided such information: 1 case reported that the tumor had de-
veloped over a congenital lesion that was present by birth, 1 patient 
recalled a persistent lesion, and 1 patient claimed to have a lesion 
for 10 years. None of the patients remembered burns at the same 
location as the tumor; however, five patients (11.6%) recalled a sig-
nificant injury.

Four patients (9.3%) visited a podiatrist for an evaluation of a dif-
ferent injury; the podiatrist on the other hand diagnosed the lesion 

F I G U R E  2   Signs and symptoms 
reported by patients
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and advised the patient to see a dermatologist. Moreover, even 
though the lesion was detected by the patients themselves in 70% 
of the cases, the indication of consulting a specialist was introduced 
by a friend or a relative in 35% of those cases.

4  | DISCUSSION

Some authors refer to ALM as the subtype of melanoma that arise 
exclusively on glabrous skin of the palms, soles or nail unit. Other 
authors include melanomas from dorsal surfaces of the hands and 
feet in this group.17

Many authors use the terms ALM and acral melanoma as syn-
onyms. More precisely, ALM is the most common histopathological 

type of melanoma that arises at acral sites but not the only one. Acral 
melanoma includes other subtypes of melanoma that can arise in 
these locations. For instance, the nodular or superficial spreading 
subtypes may occur in these areas, especially on the dorsum of the 
hands or feet.18

In the present study, ALM was most commonly found on the foot 
and the subungual region was mostly affected. The first toe or the 
first finger was most commonly involved. These tumors were often 
located on weight-bearing surfaces, confirming that pressure may 
play an important role in pathogenesis, as it may be associated with 
heat or repeated trauma.8,19-22 (Figures 5-7).

Our finding is analogous with a previous study, where 82% of ALMs 
were described on the foot,23 but the hand is more often the location 
for subungual tumors, according to various other studies.3,23-25

F I G U R E  3   First healthcare 
professionals consulted by patients

F I G U R E  4   Diagnostic delay time 
elapsed until biopsy

F I G U R E  5   (A) Clinical presentation 
of ALM on the palm of the left hand. 
(B) Dermoscopy shows a parallel ridge 
pattern with asymmetric distribution of 
pigment

(A) (B)
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Soon et al22 found that 33.96% had previously been incorrectly 
diagnosed; 60% of the misdiagnoses were amelanotic and 40% repli-
cated benign hyperkeratotic lesions. Pain and bleeding were the only 
signs and symptoms that triggered an urge to consult a specialist for 
at least half of the patients in the study. Nonetheless, in the general 
population, color, bleeding, and variation in dimensions were the main 
reasons patients pursued a specialist's advice.26,27 Remarkably, only 
30.2% of the patients consulted a dermatologist first, whereas more 
than half (58.1%) first saw a general practitioner, and very few (9.3%) 
saw a podiatrist. Dermatologists suspected a malignant lesion more 
often than podiatrists or family practitioners. This outcome empha-
sizes the crucial role that some healthcare professionals such as the 
podiatrists can possibly play in detecting ALMs early in the disease 
process. Furthermore, an imperative observation was that although a 
large number of patients (70%) noticed the lesion themselves, about 
half of them (35%) decided to seek a specialist's advice, only after being 
encouraged or suggested by friends or relatives. This observation is 
also consistent with the literature. Richard et al28,29 mention that most 
malignant melanoma lesions were noticed by the patient themselves 
or a family member; moreover, the individual who identified the lesion 
also encouraged seeking of a medical care in 50% of the cases which is 
slightly higher compared to our study. Another impressive finding was 
that the awareness to pursue medical care came mostly from women 

(whether patients themselves or relatives). In these studies, and also in 
our study, women identified malignant melanoma more regularly than 
men, who also usually necessitated the advice of a friend or of another 
physician for consulting a specialist.28,29

The average time between the patient's encounter of a lesion and 
the suspicion that the lesion is worthy of an evaluation by the physician 
was 18 months, and the average delay between this suspicion and the 
actual consultation by a medical doctor was 2 months. Substantially, 
the studies of Richards et al28,29 found that despite the existence of 
media operation to promote prevention, 25% of the patients believed 
that removing a tumor was dangerous, only 24.8% were conscious 
about the gravity of melanoma, and others just assumed that a lesion 
could not be malignant if asymptomatic. The signs and symptoms that 
encouraged a fast consultation of a healthcare professional were the 
late ones, such as bleeding, whereas observing the standard ABCDE 
signs led to delay in seeking medical attention.30,31,48-53

Boriani et al32 showed that higher aggressiveness of ALM is 
due to the diagnostic delay and the more advanced thickness at 
diagnosis.

Diagnostic delays caused by the patients and the physicians are 
both significant.33-41 Even though the signs and symptoms listed in 
ABCDE and 7-point Glasgow often refer to the palms and soles, the 
delay in diagnosis is commonly encountered because ALM tumors 
can present with clinical diversity and are not just limited to these 
locations.

Our study was limited by being a single-center study with a 
limited number of patients, being this tumor not so common in the 
Caucasian population.42-44

Moreover, data were gathered in a retrospective manner from a 
small sample by a medical chart review and a telephone survey, during 
which patients or close relatives had to recall events happened in the 
past. Nonetheless, the data presented on ALMs are impressive and 
generally consistent with those described in the literature.

5  | CONCLUSION

Our findings conclusively highlight the failure of health campaigns 
that are hosted to raise awareness of malignant melanoma in the 
population for a number of reasons: knowledge of the ABCDEs and F I G U R E  6   Clinical presentation of subungual ALM of the thumb

F I G U R E  7   (A) Clinical presentation of subungual ALM of the middle finger. (B, C) Intraoperative view after amputation of the distal 
phalanx of the middle finger

(A) (B) (C)
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Glasgow 7-point criteria is still poor, and acral areas are not under-
stood to be possible sites of malignant melanoma in the general pop-
ulation. Information about subungual melanoma is not successfully 
reaching the public.

Interestingly, mass media campaigns in Australia and in other 
countries reportedly achieved good results in terms of behavioral 
changes.45-47

In addition to this, family physicians and podiatrists need further 
training with respect to melanoma because they may determine a 
better prognosis due to an early diagnosis. Furthermore, our article 
analytically describes the clinical presentation of this rare tumor as 
perceived by patients.
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