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Acral melanoma is a clinical subtype of melanoma with
high mortality, on which research is limited in scope.
This study aimed to assess incidence trends and mela-
noma-specific survival rates for acral melanoma in the
Swedish population from 1990 to 2020.This cross-sec-
tional study included patients with an acral melanoma
diagnosis from 1990 to 2020 from the nationwide, po-
pulation-based Swedish Melanoma Registry. Analyses
on acral melanoma melanoma-specific survival rates
were adjusted for age, sex, histopathological subtype,
and tumour thickness. Clinicopathological features and
melanoma-specific survival rates were compared bet-
ween diagnostic periods: 1990-1999, 2000-2009, and
2010-2020, respectively. Changes in standardized in-
cidence rates in 1996-2020 were evaluated separately
for males and females. In total, 1,000 acral melanomas
in 999 patients were included in the study. No signifi-
cant yearly change in standardized incidence rates for
either males or females was observed, even though the
absolute number of cases increased. Factors such as
male sex, age =70 years, and Breslow thickness >1.0
were independently linked to lower melanoma-specific
survival. The 5-year melanoma-specific survival across
the studied period ranged from 75.8% to 77.9% for
females, and from 62.4% to 71.7% for males.
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utaneous melanoma, a rapidly increasing cancer in
fair-skinned populations, not least in Sweden, is a
severe concern (1, 2). Acral melanoma (AM) is a subtype
of melanoma originating from the skin on the palms,
soles, and nail beds (3). AMs are often hypopigmented,
and therefore frequently mistaken for other conditions,
which together with the fact that plantar AMs are often
difficult for the patient to discover, results in significant
diagnostic delays (4, 5). As a result, AMs usually exhibit
greater Breslow depths and mortality rates than other
cutaneous melanomas (6).
Interestingly, the incidence of AM does not vary much
across different skin pigmentation levels, remaining

SIGNIFICANCE

This 1990 to 2020 study on acral melanoma, melanoma
that arises on non-hair-bearing skin on the palms, soles,
and nail beds, found that standardized occurrence rate and
mortality rates have remained steady. This contrasts with
the sharp rise in overall melanoma occurrence. Females
and persons younger than 70 years had a lower risk of dy-
ing from acral melanoma. Still, mortality in acral melanoma
is noticeably higher than in overall melanoma and extra at-
tention needs to be given to enhance diagnostics in males
and patients aged 70 or more, as their mortality rates in
acral melanoma are especially concerning.

fairly constant between 0.04 and 0.25 per 100,000 per-
son-years (7). Even though AM accounts for about 3% of
all melanomas in fair-skinned populations, its proportion
is significantly higher among populations with darker
skin (8). According to the World Health Organization
classification of melanoma, AM development is, unlike
the majority of cutaneous melanomas, not consistently
associated with cumulative solar damage (CSD) (3). The
cause of AM is still unknown, but mechanical stress has
been considered a possible contributing factor (9—11).

It is important to note that AM refers to melanomas
defined by their acral location, whereas acral lentiginous
melanoma (ALM) denotes a histopathological subtype in
those areas. The terms AM and ALM are often misused
and misunderstood, further compounded by previous
studies’ lack of specification regarding anatomical sites.
The limited epidemiological data on AM and these con-
tributing factors make interpreting and comparing past
AM studies challenging (8). Filling the knowledge gaps
in AM survival and incidence will improve our under-
standing of this rare subtype of melanoma, enhancing
our ability to diagnose and treat the disease effectively.

This study used nationwide, population-based data
from the Swedish Melanoma Registry (SweMR) to as-
sess incidence trends and melanoma-specific survival
(MSS) rates for AM in the Swedish population from
1990 to 2020.

MATERIALS AND METHODS

Data were retrieved from the SweMR, a comprehensive nationwide
population-based quality registry. Since 1990, clinical and histo-
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pathological data for patients with invasive cutaneous melanoma
have been voluntarily recorded in the SweMR (12). From 1996,
registration in the SweMR became requested for all healthcare
regions in Sweden, resulting in an impressive coverage rate of
99%, compared with the mandatory National Cancer Registry.
Within the SweMR, each melanoma diagnosis is intricately linked
to the patients’ unique personal identity number, ensuring secure
synchronization with the National Cause of Death Registry (13).

This study included all individuals in Sweden diagnosed with
invasive melanoma on an acral site (palm, sole, or subungual)
from 1990 to 2020. We observed these individuals’ MSS from
the diagnosis date until either their demise from melanoma, the
first instance of death from other causes, diagnosis of a second
melanoma, or the end of follow-up on 31 December 2020.

The SweMR database provided clinicopathological informa-
tion, which included the patient’s sex (according to the population
registry), age (categorised as <40, 40-59, 60-69, 70-79, and
>80 years), Breslow thickness (divided into 0.1-1.0, 1.1-2.0,
2.1-3.0, 3.1-4.0, and >4.0 mm), histopathological subtypes; acral
lentiginous melanoma (ALM), superficial spreading melanoma
(SSM), nodular melanoma (NM), lentigo maligna melanoma
(LMM), other types of melanomas and unspecified melanomas,
and T-stage (segmented as T1, Tla—b, T2, T2a-b, T3, T3a—b, T4,
T4a-b). The T-staging followed the American Joint Committee
on Cancer’s 8th edition staging for invasive melanoma (14). As
of 1990, SweMR started registering the tumour site. However,
until 2009, the term “acral site” was used without specifying the
lower or upper extremities. Beginning in 2009, melanomas on
acral sites were identified as either “palm or subungual finger” or
“sole or subungual toe”.

Statistical analysis

AM cases were reported as absolute numbers and incidence rates
per 100,000 person-years, age-standardized to the year 2000
population in Sweden and supplementary to the World Health
Organization (WHO) standard population 2000. To assess changes
in incidence rates starting in 1996, because SweMR registration
was not yet fully nationwide during the initial years, an annual
percentage change (APC) calculation was performed using join-
point regression, with an alpha level of 0.05 (15, 16). The joinpoint
analysis did not reveal any statistically significant fluctuating chan-
ges in incidence, leading to the adoption of a 0 joinpoint model.

For the analysis of time-dependent changes in clinicopatholo-
gical features and MSS, the study period spanning from 1990 to
2020 was divided into 3 segments: period 1 (1990-2000), period
2(2001-2010), and period 3 (2011-2020). This subdivision asses-
sed alterations in clinicopathological features and MSS over time
and facilitated comparisons with previous reports. Additionally,
the choice of these periods took into account the introduction of
new therapies during the latest study period.

Multinomial logistic regression, including age, sex, histopatho-
logic subtype, and Breslow thickness, was employed to examine
differences in tumour characteristics over time, with period 1
(1990-2000) as the reference period. The results are presented as
odds ratios (ORs) and 95% confidence intervals (CIs).

Kaplan—-Meier curves were plotted for overall MSS and se-
parated by sex for different periods. To identify risk factors for
melanoma-specific mortality (MSM), we conducted a multivari-
able Cox proportional hazard regression, incorporating variables
such as sex, age, Breslow thickness, histopathological subtype,
and period of diagnosis. Stratification was done for age and
Breslow thickness to examine whether changes in prognosis were
restricted to specific groups. Hazard ratios (HRs) are presented
with 95% ClIs and p-values from two-tailed tests. A significance
level of <0.05 was used. Statistical analyses were conducted using
R Statistical Software (v4.0.3; RCore Team 2020; R Foundation
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for Statistical Computing, Vienna, Austria) and Joinpoint Trend
Analysis Software (v.4.6.0.0; the National Cancer Institute; https://
surveillance.cancer.gov/joinpoint/).

RESULTS

The absolute numbers and percentages of age, sex, and
clinicopathological data in relation to study periods are
listed in Table I. Between 1990 and 2020, 1,000 AMs
were recorded in 999 people. An increase in AM counts
was observed from period 1 to period 3. In period 1, there
were 289 recorded AMs, compared with 308 in period
2 and 403 in period 3. The median age at diagnosis was
69, 71, and 72 years for each period. AMs were more
prevalent in females in all periods, with the highest
disparity occurring in period 2, where females and males
accounted for 61.4% and 38.6% of cases respectively.
This distribution lessened slightly in period 3, where it
was 57.8% females and 42.2% males.

Table I. Clinicopathological features of acral melanoma in Sweden
1990-2020

Diagnostic period 1990-2000 2001-2010 2011-2020 Total

Total number of AMs 289 308 403 1000

Sex, n (%):
Male 132 (45.7) 119(38.6) 170 (42.2) 421 (42.1)
Female 157 (54.3) 189 (61.4) 233 (57.8) 579 (57.9)

Age, n (%)
< 40 years 22 (7.61) 23 (7.47) 19 (4.7) 64 (6.4)
40-59 years 63 (21.8) 62 (20.1) 74 (18.4) 199 (19.9)
60-69 years 67 (23.2) 60 (19.5) 76 (18.9) 203 (20.3)
70-79 years 78 (27.0) 79 (25.6) 126 (31.3) 283 (28.3)

>80 years 59 (20.4) 84 (27.3) 108 (26.8) 251 (25.1)
Median age [IQR] 69 [57;77] 71[58;81] 72[60;80] 71([59;80]
Histopathological subtype, n (%):

ALM 104 (36.0) 131 (42.5) 183 (45.4) 418 (41.8)
LMM 5(1.7) 4 (1.3) 6 (1.5) 15 (1.5)
SSM 71 (24.6) 60 (19.5) 98 (24.3) 229 (22.9)
NM 63 (21.8) 50 (16.2) 42 (10.4) 155 (15.5)
Other 42 (14.5) 53 (17.2) 55(13.6) 150 (15.0)
Missing 4 (1.38) 10 (3.3) 19 (4.7) 33 (3.3)
Site*, n (%):

Palm or subungual finger 0 (0.0) 14 (4.6) 95 (23.6) 109 (10.9)
Sole or subungual toe 0 (0.0) 56 (18.2) 308 (76.4) 403 (40.3)
Acral site, unspecified 289 (100.0) 238 (77.3) 0(0.0) 527 (52.7)
Breslow thickness (mm), n (%):

0.1-1.0 64 (22.1) 53 (17.2) 86 (21.3) 203 (20.3)
1.1-2.0 55 (19.0) 63 (20.5) 77 (19.1) 195 (19.5)
2.1-4.0 67 (23.2) 73 (23.7) 100 (24.8) 240 (24.0)
>4.0 76 (26.3) 86 (27.9) 108 (26.8) 270 (27.0)
Missing 27 (9.3) 33 (10.7) 32(7.9) 92 (9.2)
T category, n (%):

T1 64 (22.1) 53 (21.2) 86(20.3) 203(20.3)
Tla 25 (8.7) 29 (9.4) 50 (12.4) 104 (10.4)
Tib 31 (10.7) 19 (6.2) 34 (8.4) 84 (8.4)
T2 55(19.0) 63 (20.5) 77 (19.1) 195 (19.5)
T2a 31 (10.7) 41 (13.3) 55(13.6) 127 (12.7)
T2b 16 (5.5) 17 (5.5) 22 (5.5) 55 (5.5)
T3 67 (23.2) 73 (23.7) 100 (24.8) 240 (24.0)
T3a 22 (7.6) 22 (7.1) 37 (9.2) 81 (8.1)
T3b 34 (11.8) 48 (15.6) 60 (14.9) 142 (14.2)
T4 76 (26.3) 86 (27.9) 108 (26.8) 270 (27.0)
T4a 9 (3.1) 17 (5.5) 23 (5.7) 49 (4.9)
T4b 57 (19.7) 68 (22.1) 79 (19.6) 204 (20.4)
Missing 27 (9.3) 33(10.7) 32(7.9) 92 (9.2)

*Information only available after year 2009.

Values for T1, T2, T3, and T4 include a, b and unknown ulceration status. AM:
acral melanoma; IQR: interquartile range; ALM: acral lentiginous melanoma;
LMM: lentigo maligna melanoma; SSM: superficial spreading melanoma; NM:
nodular melanoma.
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Over time, the ratio of AMs decreased in younger and
middle-aged groups (<40, 4059, and 60—69 years) and
increased in older groups (7079, and >80 years). Because
of different registration standards pre- and post-2009, the
exact AM locations were documented only in period 3.
Here, 23.6% of AMs were found on the palm or subungual
finger and 76.4% on the sole or subungual toe. The most
common histological subtype was ALM (about 40%),
followed by SSM. Some cases were classified as LMM
even though they were on an acral site. Generally, LMM
on these sites should be reported as ALM. However, the
SweMR registration included a few LMM cases, which
were accounted for separately. The LMM proportion re-
mained consistent throughout all periods. Alternatively,
ALM increased (36.0%, 42.5%, and 45.4%), while NM
decreased from 21.8% to 16.2% to 10.4% over the 3 peri-
ods. No substantial variation was noted in different tumour
thickness categories (Breslow thickness). Approximately
half of the AMs had a tumour thickness of >2.0 mm, con-
sistent across all periods. Similar numbers were noted for
tumour thicknesses of 2.1-4.0 and >4.0 mm.

Table II illustrates changes in tumour attributes over
time, referencing the first period. The ORs for AM per
age group were notably higher in the third period for age
groups 70-79 (2.16, 95% CI 1.04—4.48) and >80 years
(2.30, 95% CI 1.09—4.86) compared with the reference
age group (<40 years). In the second period, females
presented a higher OR of AM (1.46, 95% CI 1.02-2.07)
than males, a trend that did not continue into the third
period. Referring to the first period, the second and third
periods showed significantly lower ORs for NM (second
period: 0.57, 95% CI 0.35-0.92 and third period: 0.34,
95% CI1 0.21-0.55) compared with the ALM in the first
period. No significant differences were identified in ORs

Table II. Multinominal logistic regression of clinicopathological
features of acral melanoma years 2001-2010 and 2011-2020
compared with 1990-2000 in Sweden

2001-2010 2011-2020

Variable OR (95% CI) OR (95% CI)
Intercept 0.77 (0.37-1.61) 0.88 (0.42-1.84)
Age

<40 years 1 (ref) 1 (ref)

40-59 years 1.02 (0.49-2.10) 1.30 (0.62-2.73)

60-69 years 0.90 (0.43-1.86) 1.50 (0.72-3.14)

70-79 years 1.00 (0.49-2.06) 2.16 (1.04-4.48)*

>80 years 1.31 (0.63-2.73) 2.30 (1.09-4.86)*
Sex

Male 1 (ref) 1 (ref)

Female 1.46 (1.02-2.07)* 1.22 (0.88-1.70)

Histopathologic subtype
Acral lentiginous melanoma
Lentigo maligna melanoma
Superficial spreading melanoma
Nodular melanoma
Other

Breslow thickness (mm)
0.1-1.0
1.1-2.0
2.1-4.0
>4.0

1 (ref)

0.71 (0.17-2.99)
0.65 (0.42-1.02)
0.57 (0.35-0.92)*
0.90 (0.52-1.55)

1 (ref)

1.37 (0.81-2.33)
1.38 (0.82-2.31)
1.52 (0.90-2.57)

1 (ref)

0.64 (0.17-2.36)
0.74 (0.49-1.11)
0.34 (0.21-0.55)*
0.69 (0.41-1.17)

1 (ref)

1.08 (0.66-1.76)
1.12 (0.70-1.80)
1.23 (0.75-1.99)

Period 1990-2000: 1 (reference), OR: odds ratio; CI: confidence interval.

*p-value <0.05.
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for other histopathological subtypes or the distribution
of tumour thickness across the study periods.

The age-standardized incidence rates per 100,000
person-years for the 3 periods are shown in Table SI for
1996-2000, 2001-2010, and 2011-2020. The rates were
0.37,0.33, and 0.38, respectively, for the total population.
For males, the rates were 0.23, 0.16, and 0.19, and for
females, 0.22, 0.23, and 0.24, respectively. For compa-
rison, incidence rates standardized by the 2000 WHO
standard population are also shown (Table SI). Incidence
trends from 19962020, presented as APC, can be seen
in Fig. 1. The APC was 0.94 (95% CI -0.61-2.52) for
females and -0.33 (95% CI -1.86-1.22) for males with
0 joinpoints, which mark the inflexion points of the fit-
ted lines. However, these APCs were not statistically
significant.

MSS is divided by study periods and displayed in Fig.
2. Neither the 5-year MSS curves for the total popula-
tion of the study nor the curves for males and females
indicated any significant difference between the peri-
ods. Table SII presents the corresponding 5-year MSS
(95% Cls) as percentages.

The multivariable Cox regression analysis demonstra-
ted a nearly 30% lower risk for MSM among females
than males (HR 0.73, 95% CI 0.57-0.95), as indicated
in Table III. The risk of MSM significantly rose with
advancing age, especially within the 70—79 and 80 and
above age groups. It also increased significantly with
higher Breslow thickness. Finally, the histopathological
subtypes of SSM and NM, compared with ALM, dis-
played an association with an increased risk of MSM.
This association was nearly significant, with HR 1.40,
CI10.99-1.97, and HR 1.35, CI 0.97-1.87, respectively.

DISCUSSION

Data from the SweMR, a Sweden-wide, population-based
study conducted from 1990-2020 found no significant
shifts in the age-standardized incidence rates (expressed
as APC) or MSS. The frequency of AM cases in indi-
viduals over 70 years old showed an increasing trend,
which aligns with overall melanoma statistics in Sweden
(2). This is understandably a by-product of an ageing
population. Factors associated with an increased MSM
were age over 70 and a Breslow thickness over 1.0 mm.
Despite most AM patients being female, they had a lower
MSM risk compared with males.

The comprehensive registration in SweMR allows for
meticulous evaluation of time patterns. Unlike the swiftly
escalating general incidence of cutaneous melanoma, Swe-
den has seen no rise in AM incidence during the researched
periods (17). International information on AM incidence
is sparse, complicating direct comparisons. Nonetheless,
ALM incidence trends can serve as a surrogate for AM
incidence, and our results align with past studies on ALM
in the United States and East-Central Europe (18-20).
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The incidence of AM differs from other types of
melanomas, likely due to its largely unknown causes.
However, 1 proposed risk factor is mechanical stress,
given that AM often appears on weight-bearing areas of
the feet and is most commonly found on the thumb and
great toenails (9—11). Supporting this theory, Jung et al.
(9) reported that subungual AMs were more frequently
found on fingers than toes, and those on the fingers
mainly appeared on the right side, reinforcing the role
of mechanical stress. By extension, it is reasonable to
hypothesize a correlation between socioeconomic status
(SENS), lifestyle, and AM. Higher SES, often associated
with better footwear and a less physically demanding
lifestyle, should ideally reduce mechanical stress and
subsequently reduce the incidence of AM. Additionally,
given that prosperity and living standards have generally
improved over time, the incidence of AM might be ex-
pected to decline, that is, if mechanical stress truly is one
of the most significant risk factors for AM. However, a
US study contradicts this theory, finding that ALM was
more prevalent among higher SES non-Hispanic whites
and Asian or Pacific Islanders, while the reverse was
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true for Hispanics and non-Hispanic blacks (21). These
findings do not definitively support the proposed con-
nection between mechanical stress and AM, as measured
by SES and ALM. Unfortunately, the current data are
insufficient to draw any robust conclusions.

The AM’s stable incidence contrasts sharply with
the rising incidence of melanomas in other skin areas.
This discrepancy may be attributed to the increased
UV exposure among fair-skinned groups (22, 23).
Another possible reason for the overall increase in me-
lanoma incidence could be the earlier diagnosis of cuta-
neous melanomas, particularly SSM, due to the advance-
ment in diagnostic methods such as dermatoscopy (24).

Public awareness of melanomas’ typical signs, mainly
those of SSM, has increased due to frequent information
campaigns, which may influence SSM’s incidence and
overdiagnosis (25). In Sweden, this trend is evident for
non-acral melanomas but not for AM, corroborating
a study of ALM in East-Central Europe (20). Conse-
quently, it appears either that early stages of AM are
stabilizing or that symptoms of early-stage AM do not
prompt individuals to seek medical attention (2).
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Table III. Hazard ratios for melanoma-specific mortality for
different clinicopathological featuresin acral melanomasin Sweden
1990-2020

Multivariable Cox HR (95% CI) p-value
Sex

Male 1 (ref)

Female 0.73 (0.57-0.95) 0.020*
Age

< 40 years 1 (ref)

40-59 years 2.10 (0.94-4.69) 0.070

60-69 years 2.00 (0.90-4.42) 0.087

70-79 years 2.63 (1.20-5.75) 0.016*

> 80 years 3.57 (1.60-7.92) 0.002*
Breslow thickness, mm

0.1-1.0 1 (ref)

1.1-2.0 2.67 (1.44-4.97) 0.002*

2.1-4.0 5.62 (3.16-10.02) <0.001*

>4.0 9.17 (5.15-16.35) <0.001*
Histopathologic subtype

Acral lentiginous melanoma 1 (ref)

Lentigo maligna melanoma 0.94 (0.23-3.85) 0.932

Superficial spreading melanoma 1.40 (0.99-1.97) 0.057

Nodular melanoma 1.35(0.97-1.87) 0.076

Other 1.14 (0.76-1.70) 0.523
Year of diagnosis

1990-2000 1 (ref)

2001-2010 0.95 (0.70-1.27) 0.713

2011-2020 0.74 (0.53-1.02) 0.067

HR: hazard ratio. *p-value < 0.05.
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Fig. 2. Kaplan—-Meier curves display 5-year melanoma-specific
survival 1990-2020 for (a) the total study population, (b) males, and
(c) females.

Unfortunately, there has been no significant change in
the diagnostic delay or the poor prognosis of AM in the
Swedish population. More than half of the AMs registered
in the SweMR were tumours greater than 2.0 mm in thick-
ness, compared with slightly over a fifth of all melanomas
(2). This could be due to their often hypopigmented ap-
pearance and misdiagnosis as benign conditions, resulting
in diagnostic delay (26). Additionally, particularly among
the elderly, early symptoms in the lower extremities can
be missed by patients, their families or healthcare profes-
sionals at elderly or nursing homes.

These findings underline the importance of public and
medical professional education concerning the warning
signs of AM. This is affirmed by our study, where the
MSM risk remained nearly constant over time. However,
our study found a nearly significant decrease in MSM
for period 3, potentially because of effective metastatic
disease therapies available during the study period. It is,
however, important to note that AMs exhibit a considera-
bly lower frequency of BRAF mutations than cutaneous
melanoma overall, reducing BRAF inhibitor utility,
and few studies have evaluated the effect of immune
checkpoint inhibitors on AM (27). Another possible
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explanation for the tendency of decreasing mortality is
the lower ratio of NMs, a melanoma subtype with high
mortality risk (28).

Our study also found female sex to be an independent
favourable prognostic factor, aligning with previous
studies on melanoma (29-32). Similar to our findings,
previous research on both AM (33) and ALM (34, 35)
indicated a predominance of female cases, and male sex
as an independent adverse prognostic factor. However,
Vikstrom et al. (2) found no significant gender dispa-
rities in MSS among melanoma patients in Sweden.
Interestingly, a US study showed no difference in ALM
incidence between the sexes (18). These findings sug-
gest the need for further studies to investigate potential
biological or behavioural sex differences, particularly in
relation to AMs, in Sweden.

Research suggests that AM is a deadlier subtype of
melanoma compared to those found in non-acral loca-
tions (6, 36). However, most studies primarily report
survival outcomes for ALM, rather than AM (19, 37). In
our study, we found that the 5-year MSS rates for males
(62.4-71.7%) and females (75.8-77.9%) with AM were
lower than the overall melanoma survival rates in Sweden
during the same period, which ranged from 88.9-93.0%
as noted by Vikstrom et al. (2). It it essential to note that
direct comparison would require adjustment for factors
such as as tumour thickness.

On an international scale, the ALM subtype has been
reported to have a comparable survival to acral SSM
when adjusted for stage (36, 38), but worse prognosis
when not adjusting for stage or Breslow thickness (37).
Our study suggests that ALM shows tendencies of better
survival rates than SSM and NM in acral locations. These
findings align with a Swedish study comparing MSS for
SMM, NM, and ALM (39). Both studies predominantly
examined fair-skinned individuals, which compose the
majority of the Swedish population (40). In the SweMR,
only a few LMM cases emerged in acral sites. The few
instances of LMM in this study were likely misclassified
as LMM instead of ALM, given that LMM located on
acral sites should be classified as ALM. As ALM and
LMM are classified as melanomas of non-CSD/high
CSD, differences in mutational profiles of the tumours
might be found, but such diagnostic details were not
available in this study. Regardless, given the low number
and consistency over time, we do not foresee a significant
misclassification bias in our study results.

Strength and limitations

The principal strength of this study lies in its population-
based approach, and completeness of the collection be-
cause it comes from a national registry, leveraging detailed
data gathered from the SweMR over a significant length of
time. These comprehensive data allow for the comparison
and validation of results, thereby enhancing our understan-
ding of AM. These findings should be applicable to other
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primarily fair-skinned populations with similar exposures.
However, the study is potentially limited by incomplete
registrations of certain variables during the initial period.
Nevertheless, given that these missing values only make
up a minor fraction of our data, they are unlikely to affect
the results significantly. Although we utilised nationwide
data observed over an extended period, another limitation
is that AMs are rare tumours. A larger case sample would
further reinforce our findings. Lastly, due to the lack of
precise tumour location details during the entire study,
we were unable to compare tumours on the upper versus
lower extremities throughout all periods.

Conclusion

The incidence and mortality rates of AM in Sweden have
remained stable over time. Notably, the proportion of AM
is higher among females than males, yet the prognosis
remains less favourable for males. Individuals aged 70
years and older face the highest risk of developing and
dying from AM, and this age group has seen an increase
in the prevalence of these tumours over time. There is a
pressing need for enhanced public and healthcare pro-
fessional awareness and education regarding warning
signs, aiming to improve diagnostic efforts and reduce
mortality rates associated with AM.
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