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Abstract

Netherton's syndrome (NS) is a rare autosomal recessive disease 
associated with variable expressions: congenital ichthyosiform 
erythroderma, ichthyosis linearis circumflexa, specific hair shaft 
defects (trichorrhexis invaginata) and atopic diathesis. We report the 
case of 14-year-old non-identical twins whose diagnosis of NS was 
established on light microscopy of eyebrow hairs. The sisters consulted 
for a severe episode of atopic dermatitis. Skin examination revealed an 
ichthyosiform eruption with generalized, polycyclic erythematous 
plaques with fine double-edged scaling. The flexural creases were 
lichenified and multiple eczematoid patches were noted. Blood 
investigation revealed eosinophilia and high IgE level. Microscopy of 
scalp hair of the twins was repeatedly normal, but the one of the 
eyebrows revealed typical trichorrhexis invaginata. The presence of 
trichorrhexis invaginata is necessary to make the diagnosis of NS, but 
its identification can be difficult because this defect is variable in time 
and localization. The examination of eyebrow hairs is especially 
beneficial for patients first seen in late childhood and adults. 

Netherton's syndrome (NS) is a rare autosomal recessive disease that is 
associated with variable expressions, including congenital 
ichthyosiform erythroderma, ichthyosis linearis circumflexa, specific 
hair shaft defects (trichorrhexis invaginata), and atopic diathesis.

The trichorrhexis invaginata is pathognomonic of Netherthon's 
syndrome and its presence confirms the diagnosis. But, its 
identification can be difficult because not all hairs show the particular 
finding termed bamboo nodes. 

We report the case of 14-year-old non-identical twins whose diagnosis 
of NS was established on light microscopy of eyebrow hairs.

Clinical synopsis

The 14-year-old non-identical twin born of nonconsanguineous parents 
consulted for a severe episode of atopic dermatitis. The parents, who 
were of normal appearance, reported that their daughters were born at 
term with generalized scaly erythroderma. This eruption quickly 
evolved to multiple itching erythematous patches considered to be 
atopic dermatitis. The twins were treated with topical corticosteroids 
and emollients. The sisters had also a history of food intolerance to 
peanuts. 

Skin examination revealed an ichthyosiform eruption of the trunk with 
brown scale on the limbs. She had generalized, polycyclic 
erythematous plaques with fine double-edged scaling. She had also 
lichenification of flexural creases with presence of eczematoid patches 
of the trunk. 

Netherton's syndrome: the importance of eyebrow hair

file:///D|/Adriano%20lavoro/sparsi%20e%20nuovi%200...drome%20the%20importance%20of%20eyebrow%20hair.htm (1 di 4)13/03/2008 15.28.38

http://dermatology.cdlib.org/
http://dermatology.cdlib.org/133/index.html


Netherton's syndrome: the importance of eyebrow hair

Scalp examination revealed diffuse scaling with mid-length blistering 
and brittle hairs. The eyebrow hair was sparse, especially at the outer 
third. This change was more evident in one twin than the other.

  

Figure 1 Figure 1

Figure 1. Generalized xerosis and ichhtyosiform eruption with brown 
scale 
Figure 2. Characteristic ichthyosis linearis circumflexa with 
polycyclic erythematous patches surrounded by serpiginous double-
edged scales 

  

Figure 3 Figure 4

Figure 3. Lichenification of flexural creases
Figure 4. Eczematoid patches of the trunk

  

Figure 5 Figure 6

Figure 5. Sparsity of eyebrow hairs
Figure 6. Light microscopy of eyebrow hair revealed typical 
trichorrhexis invaginata. the distal portion of the shaft is invaginated 
into the proximal portion. 

Blood investigation revealed: eosinophilia with absolute eosinophil 
count of 0.9 and 1.2 x 103 cell per mm3 (normal < 0.4 x 103 cell per 
mm3), high IgE level of 840 and 970 IU/mL (normal < 160 IU/mL).

Microscopy of scalp hair of the twins was repeatedly normal, but 
eyebrow hair examination revealed typical trichorrhexis invaginata. 
The diagnosis of Netherthon's syndrome was established.

Treatment with acitretin (0.5 mg/Kg/Day) and mid-potency topical 
corticosteroids was associated with reduction in erythema, scaling, and 
itching.
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Discussion

Comel Netherton syndrome is a rare autosomal-recessive ichtyosis that 
was first described by Comel in 1949 [1] and later by Netherton in 
1958 [2]. This disease is characterized by the triad of ichthyosis 
linearis circumflexa, trichorrhexis invaginata, and an atopic diathesis 
[3]. The skin lesions appear at birth or within the first month of life as a 
congenital ichthyosis erythroderma of variable expressions with at the 
most a collodion baby phenotype.

This erythroderma gives place after 1-2 years to ichthyosis linearis 
circumflexa (ILC) which consists of erythematous migratory 
polycyclic patches surrounded by serpiginous double-edged scales. 
Ichthyosis linearis circumflexa is variable and episodic evolving with 
recurrent acute attacks lasting a few weeks [4, 5, 6]. Patients with NS 
have abnormal hair with sparse, dry, short, spiky and brittle hair [5, 6]. 
The diagnosis of NS is definitely established by demonstration on light 
or scanning electron microscopy of trichorrhexis invaginata (TI). Other 
hair anomalies such as pili torti, trichorrhexis nodosa, and helical hairs 
can be found but aren't specific of NS [6, 7].

From 30 to 75 percent of patients with NS develop atopic 
manifestations such as atopic dermatitis-like skin lesions, urticaria, 
angioneurotic edema, asthma, allergic rhinitis, food allergy 
(particularly allergy to peanuts, egg and fish), peripheral eosinophilia, 
and elevated serum IgE level. Other associated manifestations of NS 
include aminoaciduria, failure to thrive, mental and neurological 
retardation, and immune abnormalities [3, 4, 7].

The diagnosis of NS was delayed in our patients because the neonatal 
manifestations were moderated and transient and they were not 
explored, their atopic manifestations were predominant, and light 
microscopy of scalp hair was repeatedly negative. The pathognomonic 
TI was later found in eyebrow hair.

The occurrence of TI is necessary to make the diagnosis, but its 
identification can be difficult. This defect occurs in scalp, eyebrow, 
eyelash, axillary, and pubic hair, however its presence is inconsistent 
and it can be found in some areas and not in others. In some cases, 
sparsity of hair makes the examination difficult.

On the other hand, TI does not become evident until after the first year 
of life and can also completely regress in adulthood. Sometimes, only 
the eyebrow hair may be affected in adults [4, 5, 6, 7]. Powell 
demonstrated in NS patients that density of abnormalities was greater 
in eyebrow than in scalp hair [8]. For that reason, examination of 
eyebrow hair is recommended for patients in whom NS is suspected, 
especially those first seen in late childhood and adults.

The gene, SPINK5, responsible for this disease is mapped to 
chromosome 5q 31-32 and encodes for a serine protease inhibitor with 
antitrypsin activity termed lymphoepithelial kasal type inhibitor 
(LEKTI). This LEKTI is expressed in epithelial and lymphoid tissues 
and may play an important role in anti-inflammatory and antimicrobial 
effects [9]. More recently, other SPINK5 gene polymorphisms were 
identified in the pathogenesis of asthma and atopic dermatitis [10].

Various therapeutic options have been attempted in NS with variable 
success. Topical and low-dose oral corticosteroids are inconsistently 
successful with a high risk of adverse effects especially systemic 
absorption and infections. Systemic and topical retinoids may be 
sometimes harmful. Other options have been used like PUVA therapy, 
cyclosporine, 12 percent lactic acid lotion [4, 5, 6, 7]. Recent reports 
suggest the efficiency of topical tacrolimus and picrolimus in NS but 
close control of blood drug levels is recommended [11, 12]. 

The prognosis of NS depends on perinatal complications dominated by 
recurrent skin and systemic infections, hypothermia and hypernatremic 
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dehydration. Severe forms with high perinatal mortality justify making 
a prenatal diagnosis [13]. 

Our cases illustrate the clinical variability of the NS and the 
importance of examination of eyebrow hairs by light microscopy in 
order to confirm the diagnosis.
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