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A 17-year-old adolescent girl visited our clinic to 
establish care for her genetic skin condition. She 
exhibited red scaly plaques and patches over 
much of the body surface area consistent with 
atopic dermatitis but also had areas on the trunk 
with serpiginous red plaques with scale on the 
leading and trailing edges. She also noted fragile 
hair with sparse eyebrows. The patient reported 
that she had experienced chronic diarrhea and 
abdominal pain since childhood. She asked if it 
could be related to her genetic condition. 

WHAT’S THE DIAGNOSIS?
a.  dyskeratosis follicularis (Darier disease)
b. elastosis perforans serpiginosa
c. erythema marginatum
d. Netherton syndrome
e. subacute cutaneous lupus erythematosus
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Netherton syndrome (NS) is a rare autosomal-
recessive disorder characterized by a clinical triad 
of ichthyosis linearis circumflexa; atopic diathesis; 

and hair shaft abnormalities, most classically trichorrhexis 
invaginata.1 Netherton syndrome is caused by a loss- 
of-function mutation in the serine peptidase inhibitor 
Kazal-type gene, SPINK5, which encodes LEKTI proteins 
and is found in all stratified epithelia as well as the thy-
mus.2 A lack of functional LEKTI leads to the activation of 
a cascade of allergy and inflammation as well as uncon-
trolled proteolytic activity in the stratum corneum, which 
causes increased desquamation.1 

Netherton syndrome presents with serpiginous or cir-
cinate scaling plaques with double-edged scale referred 
to as ichthyosis linearis circumflexa (quiz image). Skin 
plaques are intensely pruritic and migratory with fluctuat-
ing severity. Alternately, patients may have a generalized 
scaling erythroderma. Infants are at an especially high 
risk for recurrent infections, sepsis, hypernatremic dehy-
dration, and failure to thrive.2 

Netherton syndrome often gradually improves over 
time, though adults with NS usually have intensely 
pruritic, localized patches of redness, scaling, or ichthyo-
sis linearis circumflexa. Lichenification and eczematous 
plaques of the popliteal and antecubital fossae also are 
common.1 Therapeutic options for NS include emol-
lients, topical steroids, phototherapy, and intravenous 
immunoglobulin for severe cases.3 Because there is 
skin barrier dysfunction in NS, supratherapeutic serum 
levels of tacrolimus following topical application have 
been reported.4 Topical pimecrolimus has been demon-
strated as an effective and safer application.5 Trichorrhexis 
invaginata (also known as bamboo hair) of the hair and 
eyebrows is a pathognomonic finding in NS, involving 
invagination of the distal hair shaft into the proximal 
shaft on light microscopy examination.1

Histopathology is variable and nonspecific with pso-
riasiform hyperplasia as the most frequent finding. Other 
histologic findings include incomplete keratinization of 
the epidermis, incomplete cornification with a severely 
reduced granular layer, and mild to moderate inflamma-
tory dermal infiltrate.6 LEKTI immunostaining is confir-
matory and shows the reduction or complete absence 
of LEKTI in the granular layer and inner root sheath of 
follicles.1 Patchy LEKTI staining would be suggestive of 
atopic dermatitis and psoriasis instead of NS.2

Atopic manifestations include angioedema, urticaria, 
and anaphylaxis, as well as chronic diarrhea or vomit-
ing due to food allergies.1 Elevated IgE levels for staple 
foods (eg, milk, wheat), elevated total serum IgE, and 
eosinophilia frequently are seen.7 Biopsy of the esopha-
gus and colon likely would show mucosal eosinophilia.7,8 

Elimination of major food triggers through specific serum 
IgE testing and oral allergen desensitization can lead 
to the reduction of digestive symptoms.9 Cisapride and 
omeprazole are effective treatments for gastroesophageal 
reflux and poor feeding.8 Biopsy of the intestines in this 
patient likely would not have shown total villous atrophy, 
which is rare and primarily reported in infants with NS 
who have failure to thrive.10 There is a limited association 
between NS and intestinal metaplasia, intraepithelial 
lymphocytes, and bacterial overgrowth.

The primary morphology of dyskeratosis follicularis 
includes keratotic papules developing in sebaceous areas 
of the skin rather than scaly serpiginous plaques as seen 
in NS. Elastosis perforans serpiginosa is a perforating 
disorder seen in the context of several genetic conditions. 
It has a serpiginous appearance but, unlike NS, tends to 
be localized and features keratotic papules rather than 
patches with scale. Erythema marginatum is an uncom-
mon feature of rheumatic fever and appears as pink 
annular macules and tends not to be pruritic. Subacute 
cutaneous lupus does feature scaly annular and ser-
piginous plaques but features trailing scale without the 
double-edge appearance of NS and is acquired rather 
than genetic.
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