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Introduction

Peeling skin syndrome (PSS) (MIM 270300) is an autosomal recessive disorder characterized by the continuous shedding of the outer layers of the epidermis from birth and throughout life (1-5). The level of blistering in PSS is at the junction of the stratum granulosum and the stratum corneum. In some cases of PSS, skin peeling is accompanied by erythema, vesicular lesions, or other ectodermal features, like fragile hair and nail abnormalities. Two main subtypes, non-inflammatory type A and inflammatory type B, have been suggested (6).


In some families, an acral form of PSS, referred to as acral peeling skin syndrome (APSS), has been reported. In this variant skin peeling is strictly limited to the hands and feet (7-12). Recently, we demonstrated that the abolition of transglutaminase (TGM) 5 activity in the skin, caused by homozygosity for the missense mutation G113C in exon 3 of the TGM5 gene, underlies APSS (9).
Case Report
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An 18-year old Dutch woman visited our outpatient clinic because of periodic, superficial, spontaneous skin peeling of the volar and dorsal surfaces of her hands and feet without mucosal involvement. The condition worsened in the summer, especially with elevated ambient temperature, humidity, physical exercise and perspiration. She stated that after playing sports her hands and feet showed peeling and also little blisters or vesicular lesions occurred at her elbows, forearms or shins, especially following heavy perspiration. Affected areas were tender and revealed some residual erythema and mild burning sensations. Healing occurred spontaneously and without scarring or milia formation within a few days. Although the skin peeling occurred spontaneously, the manual removal of strips of skin was easy. 
The condition had been present since birth and two brothers, a sister and a cousin were also affected. By contrast, her parents, third brother and the cousin’s brother were unaffected (Fig. 1).


Clinical examination of her feet showed fine bilateral scaling with asymmetric superficial erosions and areas of desquamation on the plantar and dorsal surfaces of the feet. Vesiculation was not noted. Hairs appeared normal and could not be removed easily.

Electron microscopy examination revealed splitting at the junction of the stratum granulosum and the stratum corneum; dermis and epidermis appeared normal.

Discussion
In 1924 Wile for the first time described three unusual patients with what he called a congenital ichthyosiform erythroderma (13). Over the following years, several patients with similar symptoms were reported and various names were suggested for these conditions, including keratolysis exfoliativa congenita, deciduous skin, familial continual skin peeling and continual skin peeling syndrome. 
In all these patients, the disorder manifested in a generalized fashion, persisted throughout life and was inherited autosomal recessively. Clinically, the disease was characterized by spontaneous exfoliation of the stratum corneum and, histologically, by subcorneal or intracorneal splitting. The onset of symptoms was at birth or in early childhood and in some patients, vesicular lesions have been described. Two main subtypes of PSS, non-inflammatory type A and inflammatory type B, have been suggested (Table I) (6).
In 1997, Shwayder for the first time described a patient with PSS limited to the dorsal and volar surfaces of hands and feet (8). Since then, several more patients have been described (7-12) and, thus, APSS represents a clinically recognizable entity.


The most important differential diagnosis of APSS is hereditary epidermolysis bullosa simplex (Weber-Cockayne type) that is inherited in an autosomal dominant fashion. Clinically, this disease is characterized by recurrent bullous eruptions confined to the hands and feet, mostly in response to friction. Blistering is usually worse in warm weather. Wounds heal without scarring but there may be thickening of the skin on soles and palms. Light microscopy shows splitting through the basal cell layer.


By genomewide linkage analysis in the Dutch kindred depicted in Figure 1 Cassidy et al. in 2005 mapped a gene for the acral form of PSS to chromosome 15q15.2, between markers D15S1040 and D15S1016. In all affected members of three Dutch, a Scottish, and a German kindred with APSS a homozygous missense mutation was detected in the gene encoding TGM5, designated G113C. This mutation leads to the abolition of TGM5 activity in the skin. The presence of an early common ancestor was suggested by haplotype testing.


The protein cross-linking function performed by TGM5 is vital for maintaining cell-cell adhesion between the granular layer of the epidermis and the overlying stratum corneum. TGM5 is almost ubiquitously expressed, particularly in the epidermis. Taking this into consideration, it is surprising that APSS mainly affects the acral regions. Since an important function of the stratum corneum is to form a water barrier one might expect the hands and feet to be particularly prone to a barrier defect because of their greater environmental exposure to heat and water. Another possible explanation is that there are regional temperature differences in these areas of the skin that affect the activity of the various epidermal transglutaminases.


Due to the mild discomfort experienced by APSS patients, the regionally limited clinical manifestation of the disease, and a poor awareness of the existence of this syndrome among physicians we think that many patients remain subclinical and/or underdiagnosed. Therefore, it is perceivable that APPS might not be as rare as currently assumed, particularly if the hypothesis of mutation G113C arising on a common ancestral background holds true.
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Figure 1: pedigree�
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Feature�
PSS Type A�
PSS Type B�
�
Onset�
Variable�
Congenital�
�
Extension�
Generalized�
Generalized/Localized�
�
Clinical Signs�
Peeling; thin, superficial, flaky scales, no erythema�
Ichtyosiform erythroderma with gradual improvement; exfoliative, erythematous, migratory patches�
�
Course�
Lifelong�
Lifelong, but seasonal variation or periodic peeling�
�
Pruritus�
Absent�
Present�
�
Susceptibility to skin infections�
Absent�
Present�
�
Signs of atopy�
Absent�
Present�
�
Histologic characteristics�
Orthohyperkeratosis; splitting within or below stratum corneum�
Psoriasiform dermatitis; chronic perivascular infiltrate; cleavage within or below stratum corneum�
�
Table I. Main Clinical and histologic features of PSS types A and B
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