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Abstract Generalized acquired dermatoses can seldom manifest more prominently or exclu-

sively along the lines of Blaschko. Six individuals with segmental atopic dermatitis

(AD) have been reported to date. We present three additional cases of segmental

cutaneous manifestations superimposed on generalized AD, and review the relevant

literature.

Atopic dermatitis (AD) is one of the most common

skin diseases. Segmental manifestations are exceed-

ingly rare in AD with only six cases reported to

date.1–3 We describe three additional patients who

manifested with distinctly pronounced linear lesions of

AD on a background of a milder and generalized dis-

ease.

Report

Patient 1, a 31-year-old man with no relevant family

history, presented with a 2-year history of a pruritic

rash overlying extensive parts of his body. Physical

examination of the patient revealed well-demarcated,

red–brown scaly papules and plaques with lichenifica-

tion, involving the scalp, trunk, axillae, inner aspect

of right elbow and popliteal fossae, suggestive of a

clinical diagnosis of AD. In addition, erythematous

papules and plaques covered with scales, crust and

lichenification, were noted to extend linearly from the

left popliteal fossa to the medial aspect of the foot

(Fig. 1a–d). Laboratory tests were unremarkable

except for elevated IgE level. Histopathological

examination of a skin biopsy obtained from the linear

lesion at the medial border of the left foot revealed

acral skin with hyperkeratosis and foci of parakerato-

sis, extensive spongiosis, preserved stratum granulo-

sum and extensive perivascular infiltrates (Fig. 2a,b),

compatible histologically with AD. The presence of a

linear complex of lesions combining clinical and histo-

logical features suggestive of AD, on the background

of generalized AD and elevated IgE, suggested the

diagnosis of superimposed Type 2 segmental AD.

Improvement was noted after the use of topical corti-

costeroids however, the segmental rash was more

resistant to treatment.

Patient 2 was a 6-year-old boy with AD since early

childhood, who presented with an 18-month history

of an intensely pruritic linear rash, affecting the left

shin and left knee. His father had asthma. Clinical

examination of the child revealed a segmental lesion

composed of hypopigmented plaques with lichenifica-

tion, partly covered by mild scale (unfortunately, clini-

cal photography was not taken). Histology from the

right shin showed a perivascular, spongiotic psoriasi-

form dermatitis with orthohyperkeratosis and focal

parakeratosis, compatible with lichen simplex superim-

posed on AD (Fig. 2c,d). The linear distribution of the

rash on the background of generalized AD, the histo-

logical findings and the pruritic nature of the rash also

suggested superimposed Type 2 segmental AD.
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Improvement was noted after the use of topical corti-

costeroids, pimecrolimus cream 1% and emollients.

Patient 3 was a 7-year-old boy, who was diag-

nosed with AD in early childhood, and was admitted

to hospital due to severe exacerbation of his skin dis-

ease. Over the years, he had been treated with emol-

lients and topical corticosteroids with mild to

moderate improvement. At the age of 6 years, he

had developed a pruritic linear lesion over his left

thigh, leg and ankle, which was prominent during

exacerbation of the atopic lesions and responded par-

tially to topical treatment for AD. Physical examina-

tion revealed multiple eczematous plaques on the

child’s face, thorax and extremities, and on his left

thigh, leg and ankle there was a linear lesion along

the lines of Blaschko, composed of erythematous

papules and plaques with an impressive rope-like

lichenification (Fig. 1e,f). Histology from the linear

lesion demonstrated irregular acanthosis, packed

hyperkeratosis and parakeratosis, marked spongiosis

in the Malpighian layer, and perivascular and inter-

stitial infiltrates composed of mononuclear cells

and a few eosinophils in the upper dermal layer

(Fig. 2e,f). Taken together, the clinical and pathologi-

cal findings also pointed to the diagnosis of superim-

posed Type 2 segmental AD. The child was initially

treated with coal tar 5% ointment and broad-

spectrum ultraviolet (UV)B phototherapy. After

remission was achieved, he continued ambulatory

phototherapy with narrowband UVB in combination

with topical steroids and emollients.

A patterned distribution of skin lesions was first

described by Blaschko in 1901,4 and has been

reported not only in the context of monogenic diseases

but also in a wide range of so-called acquired condi-

tions. These conditions include linear epidermal nae-

vus with inflammatory linear verrucous epidermal

naevus, lichen striatus (occasionally in association

with AD5,6), psoriasis, lichen planus, systemic lupus

erythematosus, pemphigus vulgaris, vitiligo, graft-

versus-host disease, granuloma annulare, erythema

multiforme and drug eruption.5–9 Segmental manifes-

tations of AD are exceedingly rare, with only six cases

reported to date.1–3

This patterned distribution of skin lesions results

from an early postzygotic event of loss of heterozygos-

ity, resulting in hemizygosity or homozygosity of alle-

les predisposing to the disease.1–3, 7–9 In Type 1

mosaicism, the patterned distribution of the skin

lesions is restricted to the lines of Blaschko, whereas

in Type 2 mosaicism, severe segmental manifestations

are superimposed on the general and milder form of a

generalized disease in the same patient,8 as demon-

strated in our three cases.

In conclusion, we present three cases of superim-

posed segmental AD, supporting the existence of this

rare and often treatment-resistant form of AD. Seg-

mental forms of common disorders may be instrumen-

tal in the identification of critical elements in the

pathogenesis of these conditions, eventually leading to

targeted treatment as recently demonstrated.10

Somatic mutations may underlie a large array of both

cutaneous and extracutaneous disorders, further

emphasizing the importance of postzygotic genetic

events to human pathologies.11

Learning points

• Acquired cutaneous conditions such as AD can

manifest as segmental disorders, reflecting a

postzygotic event leading to loss of heterozygosity.

• The presence of segmental AD on the back-

ground of milder generalized AD is suggestive of

Type 2 mosaicism.

Figure 1 (a–d) Patient 1: linear rash on left popliteal fossa and

medial aspect of the foot composed of papules and plaques cov-

ered with scales, crust and lichenification. (e,f) Patient 3: linear

rash on the left thigh, leg and ankle composed of erythematous

papules and plaques with an impressive rope-like lichenification.
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Figure 2 (a,b) Patient 1: hyperkeratosis with foci of parakeratosis, extensive spongiosis, preserved stratum granulosum and extensive

perivascular infiltrates. (c,d) Patient 2: perivascular, spongiotic psoriasiform dermatitis with orthohyperkeratosis and focal parakeratosis,

compatible with lichen simplex superimposed on atopic dermatitis. (e,f) Patient 3: irregular acanthosis, packed hyperkeratosis and

parakeratosis, marked spongiosis, and perivascular and interstitial infiltrates. Haematoxylin and eosin, original magnification (a) 9 20;

(b) 9 40; (c) 9 10; (d) 9 20; (e) 9 10; (f) 9 20.
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• Segmental forms of common disorders may be

instrumental in the identification of critical ele-

ments in the pathogenesis of these conditions,

eventually leading to targeted treatment.
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