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L E T T E R  T O  T H E  E D I T O R

Two cases of ichthyosis and their EPR analyses of stratum 
corneum

Dear Editor,
Ichthyosis is an inherited skin disorder characterized by generalized 
scaling and hyperkeratosis. Lamellar ichthyosis (LI) (OMIM num-
ber 242100) has been named “ichthyosis congenita type II” by the 
Heidelberg group on the basis of electron microscopic findings.1 In 
approximately half of all cases of LI, the cause is absence of trans-
glutaminase-1 (TGM1).2 Superficial epidermolytic ichthyosis (SEI, 
OMIM 146800), previously known as ichthyosis bullosa of Siemens 
(IBS), is a rare autosomal dominant skin disorder caused by muta-
tions in the keratin 2 (KRT2) gene.3 We investigated stratum cor-
neum (SC) radicals of the patients with ichthyosis using the electron 
paramagnetic resonance (EPR).
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The patient is a 40-year-old Japanese man who was born as a “collodion 
baby” at birth and later developed large thick brown hyperkeratotic 
scales on the entire body with marked ectropion, mild palmoplantar 
keratoderma, and mild erythema (Figure 1A,B). Skin biopsy on the 
eighth day of his life revealed a thickened SC without parakeratosis. 
There was only one layer of the granular degeneration in the epidermis 
(Figure 1C). There was a decrease in the expression of the TGM1 stain-
ing (Figure 1D), but there was no change in the expression of the kera-
tin staining (Figure 1E). The lipid droplets and corneodesmosome were 
observed in the patient with LI (Figure 1F-H), and it was presumed that 
there was a qualitative change in the intercellular lipid in the SC. The 
mutations (R348X/Y365D) in the TGM1 gene were identified.2
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A 10-year-old Japanese boy was referred to our department with a 
history of skin rash on his extremities since early childhood. There 
was no definite history of blistering. Physical examination revealed 
dark-to-light gray hyperkeratosis covering the extremities, super-
ficial denuded areas, and hypopigmented spots (Figure 1J-L). Skin 
biopsy specimen obtained from his right ankle revealed marked 

hyperkeratosis and vacuolated keratinocytes with large keratohyalin 
granules in the upper spinous layer and granular layer (Figure 1M,N). 
The tonofilaments in the prickle layer formed clumps in the cells 
(Figure 1O). The mutations (p.N186S) in the KRT2 gene were 
identified.3

EPR is a technique for measuring the free radicals in a sample at 
any temperature.4 The motion of the unpaired spin is affected by 
the radical moiety and appears in the EPR spectral pattern. The spin 
probes, which contain the unpaired spin, permeate the intercellular 
lipid region of the SC.4

SC was obtained from skin lesions on the legs and subjected to 
the EPR assay by using the method previously described.4,5 The me-
dian of the magnetic field was 336 mT. The spectral patterns of Case 
1 and Case 2 were similar to those of the previous controls, except 
for the intensity (Figure 1P).

The EPR method was able to detect abnormalities of keratin in 
psoriasis4. However, our cases of congenital ichthyosis were not 
normalized. These results suggest the possibility that psoriasis and 
congenital ichthyosis might have different mechanisms of hyperker-
atosis formation.
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F IGURE  1 Clinical and laboratory findings. A and B, Physical examination shows large thick brown hyperkeratotic scales on the entire 
body with marked ectropion, mild palmoplantar keratoderma, and mild erythema, typical of the LI phenotype. C, Skin biopsy on the eighth 
day of his life reveals a thickened stratum corneum (SC) without parakeratosis. There was only one layer of the granular degeneration in 
the epidermis. D, There was a decrease in expression of the transglutaminase-1 staining. E, Immunohistochemical staining is negative for 
keratin. F-I, The lipid droplets and corneodesmosome are observed in the patient with LI. J-L, Physical examination reveals dark-to-light gray 
hyperkeratosis covering the extremities, superficial denuded areas, and hypopigmented spots. M and N, Skin biopsy specimen obtained 
from the right ankle of the patient reveals marked hyperkeratosis and vacuolated keratinocytes with large keratohyalin granules in the upper 
spinous layer and granular layer. O, The tonofilaments in the prickle layer formed clumps in the cells. P, The spectral patterns of Case 1 and 
Case 2 are similar to those of the previous controls, except for the intensity
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