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The authors present a 3-year-old boy showing generalized migratory erythema with double-
edged scaling borders since 3 months after birth. Histologic examination revealed an acanthotic
epidermis with hvpemkeramsis, focal parakeratosis and papillomatosis. The PAS-positive,
dinstase-resmﬁant; amorphous materials were found in the space of parakeratotic scales and cy-
toplasms of spinous cells just below the parakeratotic lesion. On electron microscopy, we could
observe the round dense bodies in the upper spinous cells and a number of lipoid granules in

the horny layer.

Our patient showed characteristic clinical, microscopic and ultrastructural features of

ichthyosis linearis citcumflexa(ILC).

However, he showed no hair shaft abnormalities,

which is the common finding of Netherthon’s syndrome(INS) along with ILC and atopic
diathesis. (Ann Dermatol 8:(1)51~56, 1996).

Key Words :

Ichthyosis linearis circumflexa(ILC) is a rar‘e,

autosomal recessive inherited genodermatosis, and
usually occurs at birth or during the first year of
life. It is characterized by migratory polycyclic ser-
piginous erythema, -often with peripheral double-
edged scaling border: It may undergo exacerba-
tions and remissions, but complete clearing does
not occur"’. Many reports have revealed ILC with
atopic diathesis and various types of hair shaft ab-
normalities as Netherton’s syndrome’™

The term ILC was first coined by Comel” in
1949 to describe a previously unreported ichthyo-
siform dermatosis. Many authors, however, gave
credit to Netherton’, who described a partient with
ILC and bamboo hair(trichorrhexis invaginata).
Since then it has been more clearly defined, and
most of the cases earlier reported had defects of
the hair shaft®.

We describe a case of ILC which showed charac-
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teristic clinical, microscopic and ultrastructural
features, but no hair shaft abnormalities have yet
been found.

REPORT OF A CASE

A 3-year-old boy visited our clinic with generalized
erythematous scaling skin lesions that had been
present since 3 months after birth. He was born
after normal gestation and delivery, and he was
healthy except his skin eruption. The lesions were
first seen in the trunk area, and gradually extended
to become generalized giving rise to migratory figu-
rated scaly erythema with mild itching. The le-
sions were located predominantly over the trunk
and proximal extremities. Periodic exacerbations
and remissions were noted without complete
clearing of the skin lesions. Exacebation seemed
to be more frequent in winter time, while in summer
the lesions tended to improve and be localized at
proximal extremities. Past history revealed noth-
ing contributory. There were no family history of
consanguinity or of similar skin lesion, and nei-
ther familial nor personal history of asthma, hay
fever, eczema, urticaria, angioedema were noted.

On physical examination, symmetrically distrib-
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Fig. 1. Erythemstour polycyelic scaling eruption on
back, buttock and extremities.

Fig. 3, Epidermis shows papillomatosis, hypetkeratosis,
focal parakeratosis acanthosis with normal or ab-
sent granular layer. In the upper dermis, moderate
feriv@scular lymphohistiocytic infiltration and capil-
ary proliferation are seen(H & E stain, x 40).

uted  generalized erythematous scaling eruption
with ;polycyclic serpiginous margin was observed
most markedly on the trunk, buttock and proxi-
mal ‘extremities{Fig.1). The erythema presented a
relatively well demarcated ‘margin often showing
double-edged scaling borders(Fig.2). The face and
eyelids were diffusely réd and scaly, and severe
lichenification and hyperpigmentation were found in
the flexoral folds including antecubital fossae,
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 Fig. 2. Characteristic etythematous serpiginous border
with peripheral double-edged scale on abdominal le-

sion.
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Fig. 4. The PAS-positive, diastase-resistant, eosino-
philic homogenous amorphous materials in parakera-
totic stratum corneum, known as glycolipoprotein
{PAS stain, x400).

nape of the neck and dorsa of the hands and feet. No
abnormalities in the mucous membrane, teeth or
nails were seen. Hair plucked from scalp, eyebrows
and eyelashs revealed no apparent abnomalities
on repeated microscopic examination.

Laboratory data including CBC, Eosinophil and
lymphocytes subset test were within normal val-
ues. In MAST allergy test, total IgE was moder-
ately elevated (class 2 ; 1.78 Volts) and D.P., D.F.
was strongly positive. There were an increase of
glutamic acid( 92 amol/day, reference value:20-50 »
mol/day) and proline(Trace, reference value :no de-
tection) in 24 -hour collected urine.

Skin biopsy specimens were taken from the active
border of the buttock and left upper arm. H&E
staining showed acanthotic epidermis with hyperk-
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Fig. 5. Focal accumulations of PAS-positive, diastase-
resistant, materials in the upper spinous layer just be-
low the parakeratotic horny ‘Elyetju,st below the parak-
eratotic homy layer(PAS stain, x400).

eratosis, focal parakeratosis and papillomatosis.
The granular layer was normal or absent in some ar-
eas(Fig.3). The parakeratotic epidermis seemed to be
loose, and the cytoplasms of the upper prickle
cells beneath the parakeratotic drea had intracy-
toplasmic vacuoles, which occasionally seemed to fill
up the whole cell body. The papillary dermis
showed an infiltrate mainly composed of lympho-
histiocytes, and the capillaries were moderately
dilated. In PAS staining, somewhat loosely arra-
nged parakeratotic stratum corneum showed focal
accumulations of PAS-positive, diasrase-resistant,
eosinophilic amorphous materials(Fig.4). In some ar-
eas, just below the parakeratotic lesion the PAS-pos-
itive, homogenous eosinophilc materials also sho-
wed(Fig.5). Alcian blue stain was negative. On
electron microscopic examination, the main alter-
ation of the affected upper spinous cells was the
presence of round or oval cytoplasmic dense bod-
ies(Fig.6). Their diameter varied from 0.5 up to Zym
or more. At higher magnification view, they ap-
peared to be formed by a amorphous, finely granular
substance. The Golgi apparatus and endoplasmic
reticulum were normally developed, and the mito-
chondria were also preserved, while the tonofila-
ments were reduced in number with abnomal

Fig. 6. Round or oval intracytoplasmic dense bodies
(arrow) formed by a amorphous finely granular sub-
stance in upper spionous cell, measuring 0.5 to Zmm or
more in diameter(EM, x 20,000},

Fig. 7 Numerous round orovalhpmdgmnules(arrow)
in the horny layer(EM, x20,000).

clumping at the periphery of the cytoplasmic
membrane. In the homny layer, a number of round or
oval lipoid granules were found(Fig.7).

We treated him with oral antihistamine and
topical medications including lactic acid, steroid
lotion and keratolytics. After 4 months of treat-
ment, the lesion cleared leaving residual erythema
and scale on both proximal extremities. However
the lesions were reexacerbated in the following
month.
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DISCUSSION

In 1949, the italian dermatologist Comel’ delin-
eated a pew type of cangenital ichthyosis, which oc-
curred in a 23+year-old woman who suffered from an
ichthyosis-like dermatosis characterized by migratory
serpiginous ‘skin lesions - showing double-edged
scaling borders with grossly normal hair. He first
coined the term “ichthyosis linearis circumflexa”
and sporadic cases have been reported subsequently
in the literature®. Then Netherton® in 1958 de-
scribed ILC with a peculiar hair abnormality,
which he termed bamboo hair. Thereafter, Wilki-
nson et al* suggested that the triad of bamboo
hair(trichorthexsis invaginata), ichthyosiform ery-
throderma and atopic diathesis which usually occurs
in common be called Netherton’s syndrome(NS).
Since that report numerous authors have recog-
nized that most patients ,if not all, with ND have
ILC'*, In 1974, Mavorah and Frenk® suggested
that the two disease, ILC and NS, should be con-
sidered ‘as close variations of the same disease
process. They proposed that statistical analysis in
ILC with and without hair change showed signifi-
cant differences with regard to incidence of scalp in-
volvement facial lesions and atopic manifesta-
tions, Atopic manifestations, which include
eosinophilia and increased IgE level as well, are
present in many patients and their families, al-
though Traupel doubts whether atopic dermatits is
an actual part of the syndrome or not. In our case,
we could find no apparent hair shaft abnomalities on
repeated microscopic ‘examination of scalp hair,
eyebrows, and eyelashs. |

Although the heredity of ILC is not yet estab-
lished ¢learly , the disease is presumed to be inher-
ited as an autosomal recessive trait with variable
expressivity*™°. ILC is thought to be a relatively
rare ichthyosis showing no sexual prevalence.
Some patients have seasonal variation. The lesion
often improve in summer. Onset occurs at birth or
during the first year of life. Many studies have
been performed on the morphological and bio-
chemical aspect to clarify the etiology and patho-
genesis of this disease*'"'*". Some abnomal labora-
tory findings may be seen including intermittenit
amminoaciduria, eosinophilia, hypogammaglobu-
linemia, hypergammaglobulinemia, hyperimmu-
noglobulin E, and low serum Vitamin A level.
Aminoaciduria is inconstant and may be due to
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the influence of long term corticosteroid therapy,
which induces adrenal-pituitary axis dysfuction
that affects cortisol metabolism and distal renal
tubular absorption®. Laboratory data of our patient
showed mild aminoaciduria. However, we feel
that it may not be charcteristic finding for our pa-
tient because he had neither a history of recieving
corticosteroid therapy nor any renal diseases.
Histologic reports of ILC are not uniform or
concordant, and they retain undoubted individual-
ity, but in general, ILC shows an acanthotic epi-
dermis with elongated rete rige ,and a granular
layer may be increased or even absent. The horny
layer shows hyperkeratosis and focal parakeratosis. In
the papillary dermis, perivascular infiltration with
mainly lymphehistiocytes and neutrophil can -be
seen. Some authors described the presence of in-
traepidermal vesicopustules containing neu-
trophil""**. These findings, Altman et al’ pro-
posed as ‘psoriasis ichthyosis’, whereas Stankler et al™
described only ‘eczematous reaction’. Frenk and
Mevorah” described the presence of round-oval
dense bodies containing a finely granular material in
the cytoplasm of the prickle cells and also found a
decrease of desmosome-tonofilaments complex
with a complete absence of keratohyalin. The
same authors” found PAS-positive, diastase-resis-
tant, Sudan black-positive cytoplasmic granules in
the spinous cells and mass-coalesced eosinophilic
materials, the histochemical properties of glycol-
ipoproteins, at the stratum corneum level. Thus,
they made the hypothesis that the keratinization dis-
turbance leading to the formation of this glycol-
ipoprotein material could be a primary defect, and
highly specific and diagnostic in ILC. Frichot et
al'* and Prose et al' described similar dense bodies in
EM in the patients suffering from atopic dermatitis,
and suggested that these structures were lyso-
somes. Now, it is thought that dense bodies in
spinous cells and PAS-posivive granules, which
also can be seen in psoriasis™ or other dermatitis, are
not absolutely characteristic but give an unmis-
takable picture of ILC. Other investigators”
showed additional findings which are widened ex-
tacellular space and dissociated basal cell layer
due to amorphous material just above the dilatated
upper dermal capillaries. Therefore they stressed
the role of dermal infiltration as a primary event of
the disease process. On the other hand, Yoshiike' et

al revealed that ILC has similarities to psoriasis
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such as; 1) effectiveness of PUVA therapy, 2)psori-
atic change on light and electron microscopy 3)
high urinary polyamine level 4) elevated serum
enzyme activity in scales and 5) a remarkable
change in the keratin molecule which was found to
have a small amount of high molecular subunits as
well as an increasing number of low molecular
ones. They concluded that these may indicate a
hyperproliferative situation with a reduced epidermal
transit time.

The diagnosis depends on a history of early onset
and chronicity ,and the presence of characteristic
migratory policyclic lesions with a double-edged
scaling border. Early in the course of the disease, it
may often be misdiagnosed as Leiner's disease,
acrodermatits enteropathica or ichthyosiform ery-
throderma**®. On occasion, ILC can be confused
with erythrokeratodermia variabilis® but it can be
easily differentiated by age of onset, inheritance
pattern, area of involvement, clinical course, and
histologic features.

With rare exceptions, treatment is not successful.
Most patients have been managed with nonspecific
treatment including topical corticosteroid, emol-
lients, keratolytic agents, and antibiotics, but
withdrawal of these managements allowed a rapid re-
turn of the lesion. Nagata et al”® tried PUVA therapy
and reported a good response to the treatment but
this required maintenance photochemotherapy.
Otherwise, as a therapeutic alteration Vitamine A
and retinoids can be used, but in general the result is
disappointing*®. Marked progressive and persistent
improvement has been observed following oral ad-
ministration of low dose antimitotic agents to
adult patients®. ‘

We treated our patient with various topical
medications of lactic acid, corticosteroid oint-
ment, keratolytics and some emollients. In the
course of treatment, it seemed to improve initially,
but the lesions were aggravated during continued
treatment.
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