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Acral Peeling Skin Syndrome: Two Unusual Cases and the Therapeutic Potential of Botulinum Toxin
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Acral peeling skin syndrome (APSS) is a skin condition
that causes painless peeling of the skin on hands and
feet. APSS is described as being caused by an autosomal
recessive mutation in the TGMS (transglutaminase 5)
gene and less frequently in the CSTA (cystatin A) gene
(1, 2). Peeling in APSS usually starts at birth but it may
also make its debut later in life. Common symptoms are
itching, redness, erosions or sometimes blisters, and the
skin heals without scarring (3). Humidity and friction are
common exacerbating factors making APSS difficult to
distinguish clinically from localised epidermolysis bullosa
simplex (EBS) (4). Other common differential diagnoses
are keratosis palmaris et plantaris and allergic contact
dermatitis. As APSS has a relatively mild course, there is
a considerable risk of underdiagnosis. In addition, because
there is no cure for APPS, treatment is symptomatic by
softening the skin and preventing friction.

CASE REPORT

Patient 1. A 23-year-old man was diagnosed with localised EBS
by a paediatrician and a dermatologist at 1 year of age. Symptoms
consisted of blisters, fissures, and pain when wearing socks or
shoes. The patient was not treated until the age of 16 years when
he consulted a paediatrician due to reddening, swelling, and pain in
the penile skin after coitus. Physical examination revealed no skin
changes and a culture for tinea was performed. He was referred to a
dermatologist who diagnosed the skin problem as candida balanitis
and treated it with hydrocortisone and miconazole cream without
follow-up. The patient was referred to our department again at the
age of 18, for a medical certificate exempting him from military
service due to blisters and fragile skin on both the frontal and dorsal
parts of his hands and feet (Fig. 1). Botulinum toxin type A (Btx-
A) injections on the skin of palms and soles were suggested as a

Fig. 1. Patient 1. Diffuse skin peeling without inflammation on the dorsal
side of the palm, fingers, and back of the foot.

treatment option to reduce perspiration and ease his problems. A
total of 5 sessions of Btx-A injections (Allergan, BOTOX; median
dose 358 U [IQR 340-386]) on the frontal and dorsal sides of the
palms and fingers, on both hands, was performed between 2018
and 2023. The patient abstained from treatment of the feet. The
Btx-A treatments were described as helpful, primarily preventing
the occurrence of blisters that would cause wounds and pain (Fig.
2). In 2023, the patient requested genetic counselling as he and
his partner were in the process of parental planning and worried
about the risks of genetic diseases in their offspring.

Patient 2. A 51-year-old woman was diagnosed with localized epi-
dermolysis bullosa simplex at our department at the age of 3 years.
She suffered from blisters and vesicles, on the extensor and flexor
parts of palms and soles, with exacerbation in the summer. At this
age, aremedy of Vitamin E (di-alpha-tocopherol acetate) of 10 drops
x 3 daily, in a total dose of 400 IE/daily, was prescribed but had no
effect at the 3-month follow-up. At the age of 19 years, working at
a grocery, the patient experienced recurring blisters on the skin of
her palms and fingers due to increased friction. As her symptoms
continued, she sought help from a dermatologist who diagnosed her
as having an allergic contact dermatitis against Primula vulgaris and
treated her with clobetasol propionate cream. No further contacts
were made until 2023 as she was concerned about the offspring
of her 2 children, then 18 and 20 years old, and wanted genetic
counselling. She also described difficulties after delivery due to
delayed healing of wounds and sutures in the skin, which had made
her undergo a Caesarean for her second labour. Her children were
asymptomatic, but she still complained about exacerbations of skin
peeling and erosions on the skin of the distal extremities (Fig. 3).

RESULTS

Genetic analysis of patients’ blood samples included a
panel of 26 genes associated with EBS (Blueprint Genetics

Fig. 2. Patient 1. No apparent skin peeling after repeated Btx-A injections
on the frontal and dorsal sides of the palm.
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Fig. 3. Patient 2. Mild skin peeling on the back of the lower leg and a
blister on the dorsal side of the thumb.

Epidermolysis Bullosa Panel (version 4, 19 October 2019,
Plus Analysis). The analysis also included an examina-
tion of sequence gene variations as well as copy number
analysis. The target region for each gene included coding
exons and + 20 base pairs from the exon—intron boundary.
In addition, the panel using an Illumina NovaSeq 6000
platform, included non-coding and regulatory variants as
well as clinically relevant non-coding variants. The genetic
analysis showed that patients 1 and 2 were heterozygous
for TGMS5 ¢.337G>T, p.(Gly113Cys) and heterozygous
for TGM5 ¢.763T>C, p.(Trp255Arg). No parental samples
were available for analysis and the phase of the variants
was not determined (Transcript: NM_201631.4 Assembly:
GRCh37/hgl19). Both variants found in our 2 patients were
classified as pathogenic according to ACMG guidelines
(5). The analysis also revealed a heterozygous variant in the
EXPH) gene associated with autosomal recessive epider-
mis bullosa (EXPH5 c.959C>A, p.(Ser320%*) [Transcript:
NM_015065.3 Assembly: GRCh37/hgl9]) in patient 1.
Although the phases of the variants were not determined for
our cases, the result of the genetic analysis performed and
the clinical picture were considered enough for diagnosis.

DISCUSSION

Distinguishing APSS from localised EBS is a clinical
challenge. Healthcare professionals should be aware that
patients with APSS may seek medical help with unspeci-
fied symptoms from other parts of the body, such as the
genitals or the distal extremities, caused by skin friction.
Hence, symptoms according to APPS may not always be
limited to hands and feet. Patients with recurrent blisters
and skin peeling on hands and feet, without a history of
atopy, should be provided with genetic counselling and
testing. The genetic investigation should include speci-
mens for mutation analysis in TGM5/CSTA genes and
mutations according to corresponding genes for localised
EBS. The same combination of variants in the TGM35 gene
was detected in our 2 unrelated patients. This indicates that
the TGM5 ¢.763T>C, p.(Trp255Arg) mutation could be
a founder variant, a pathogenic variant observed at high
frequency due to the presence of the variant in a single
ancestor or a small number of ancestors, in northern parts
of Sweden (6). TGMS5 ¢.337G>T, p.(Gly113Cys) has been
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previously detected in numerous individuals with acral
peeling skin syndrome and is considered to be a founder
variant in the European population. Of a total of 78 de-
tected occurrences of TGM5 c.763T>C, p.(Trp255Arg)
in the gnomAD v2.1.1 database, 49 were detected in the
Swedish genetic ancestry group (7). Experiences from
our 2 cases indicate that in APSS both frontal and dorsal
sides of the skin on the hands and feet may be affected,
while in localised EBS skin fragility is mainly located
on the palms and soles (8). More case series are needed
to confirm whether this finding is truly significant for the
diagnosis of APSS.

While there is no curative treatment available for APSS,
recommended topical or systemic keratolytic medications
are seldom helpful. Hyperhidrosis is often described to
exacerbate symptoms in APSS. To the best of our know-
ledge, this is the first description of successful treatment
of APSS with Btx-A. The rationale for this treatment was
due to its potent effect of reducing hyperhidrosis (9). Btx-
A treatment has also been described to reduce symptoms
of pain and blistering in localised EBS and pachyonychia
congenita, sharing common clinical features with APSS
(10). Thus, Btx-A treatments on the palms and feet could
be a good option for patients with APSS when topical
treatments are unsuccessful.
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