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The unusual case of an 8-year-old girl with a hair disorder is
presented, characterized by brittle, short and sparse hair. On
polarizing microscopy the latter reveals a “tiger tail” pattern,
whereas severe cuticular defects are detected on scanning electron
microscopy. The patient’s hair has a normal cystine content but
is completely devoid of methionine and reveals distinct changes
of its viscoelastic parameters. It is presently unknown whether
the lack of methionine may be implicated in the pathogenesis of
this hair disorder, which to the best of our knowledge has
not been previously described. Key words: sulfur; cuticle; tricho-
thiodystrophy.
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CASE REPORT

The patient, an 8-year-old white girl, born at full term after a normal
pregnancy, had at birth normal black hair. Several months later a
generalized and complete hair loss occurred. At 3 years of age, growth
of sparse, short and dry hair was observed on the scalp and other
areas of the body.

Physical examination of the patient revealed an alert, oriented, well-
developed girl with no evidence or history of photosensitivity. Her
scalp hair was brittle, dry and very short, not exceeding the length of
some millimeters; its density was slightly decreased (Fig. 1). Her
evebrows were short and sparse, whereas the growth of the evelashes
was almost normal ( Fig. 2). The growth of the nails was unremarkable;
dental and ophthalmological examination revealed no abnormalities
apart from hypermetropia. The mother of the patient was born with
normal hair. At the age of 3 years she had developed short and brittle
hair at the occipital region. Hair growth improved at puberty and
returned to normal during pregnancy.

On polarizing microscopy the scalp hair of the patient showed a
“tiger tail” pattern, characterized by alternating dark and bright bands
(Fig. 3). Severe cuticle defects were seen on scanning electron micro-
scopy (Fig. 4); the cuticular cells were partially abraded and had
irregular, broken borders and an abnormal surface. The viscoelastic
parameters of the patient’s hair were determined with a computer-
assisted method. Ten hair specimens derived from the patient and 100
hair specimens obtained from 10 sex- and age-matched controls (10
from each control ) were investigated. Modulus of elasticity (E, ). post
yield slope (E;) and the ratio of the energy dissipated and stored
(Spis/Ssror) during the 30% extension of the hair specimens of the
patient revealed a statistically significant decrease (p<0.001), as
compared to the controls (Tablel). Analysis of hair amino acid
composition (TableI1) was performed according to the method
described by Spackman et al. (2). Hair (50 mg) was hydrolysed with
5.7N HCI containing 3 vol% thioglycolic acid, which reduces the
methionine sulfoxide to methionine and inhibits the degradation of
methionine. The concentration of cystine was increased. whereas that
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Fig. 1. Clinical aspect of the patient’s scalp.

Fig. 2. The eyebrows are sparse and short; the growth of eyelashes is
almost normal.
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Fig. 3. “Tiger tail” pattern of the patient’s hair on polarizing
MICTOSCOPY.

Fig. 4. Alterations of hair cuticle on scanning electron microscopy.

Table 1. Mechanical parameters of the patient’s hair and of hair
obtained from 10 sex- and age-matched controls

NS =not significant.

Mechanical parameters Units Control hair Patient’s hair p<

(n=100) (n=100)
Modulus of
elasticity (E,) GPa 5.89+091 3384047 0.000
Post-yield slope (Ep) GPa 6.824+1.07 3.87+0.55 0.001
E./E, - 0.8540.04 0.86 +0.06 NS
Sois/Sstor Y 81.23+3.59 72.114295 0.001

of tyrosine was reduced in the patient’s hair, as compared to the
control; interestingly, no methionine or methionine oxides could be
detected in the hair of our patient. The concentrations of all other
amino acids were within normal limits. Finally, the urinary amino
acid analysis revealed no abnormalities.

DISCUSSION

The clinical features of our patient’s hair are identical to those
occurring in trichothiodystrophy, a rare autosomal recessive
hair disorder characterized by dry, brittle, short and sparse
hair with low sulfur content (3). Moreover, alternating dark
and light bands under polarizing microscopy, trichoschisis and
absent or defective cuticle, which are regarded as important
but not specific diagnostic clues for trichothiodystrophy (4),
were evident in the hair of our patient. However, the diagnosis
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Table 1. Amino acid analysis of hair obtained from the patient
and from a sex- and age-matched control (the values are
expressed in mol% )

* Detection limit of the method: 0.1 nmol

Amino acids Patient Control Normal values (9)
(X£5D)
Lysine 2.64 2.81 2.5+0:1
Histidine 0.84 0.97 0.940.1
Arginine 6.53 6.11 6.2+04
Aspartic acid 5.40 552 54401
Threonine 7.81 1.37 7.440.1
Serine 12.23 12.12 11.64+0.6
Glutamic acid 12.59 12.61 12.640.7
Proline 7.00 7.27 84404
Glycine 5.55 563 58405
Alanine 4.61 4.75 4.5+0.5
Valine 5.48 5.92 52405
Methionine* = 0.54 0.4+0.1
Isoleucine 2.65 2.90 24403
Leucine 6.64 6.69 6.54+0.5
Tyrosine 0.96 1.55 2.1+02
Phenylalanine 2.11 1.84 1.740.4
1/2 Cystine 16.96 15.40 164+14

of this disorder could be definitely ruled out, since the hair of
the patient presented here revealed a normal sulfur cysteine
residue content. On the other hand, ectodermal and neuro-
ectodermal abnormalities which often accompany trichothio-
dystrophy, such as nail dystrophy, ichthyosis, ocular dysplasia,
dental caries, mental retardation and photosensitivity (5), were
not observed in our patient,

The cardinal feature of our case is the complete lack of
methionine in the scalp hair of the patient. Methionine is an
essential sulfur-containing amino acid that représents about
0.5% of the total amino acid content of normal human hair,
whereas its levels in trichothiodystrophic hair are slightly
clevated (4, 6, 7). Considering the normal urinary excretion
of methionine and all other amino acids in our patient a
systemic metabolic defect seems very unlikely.

The mechanical examination of the patient’s hair revealed
a decrease in the modulus of elasticity (E,) and in the post
vield slope (E;), as a hint of a disordered arrangement of
microfibrils within the matrix, very similar to that observed in
trichothiodystrophy (3). However, in contrast to trichothiody-
strophic hair, which is characterized by an increase in
Spis/Sstor (8). the hair of our patient reveals a marked
decrease of this viscous parameter. This finding points towards
an increase of disulfide cross-links and a decrease of hydrogen
bonds in the keratin matrix. Nevertheless, it is presently
unknown whether and how the lack of methionine alone or
in combination with the other changes in the amino acid
content of our patient’s hair may be implicated in the
pathogenesis of the clinical, mechanical and morphological
features of the hair disorder presented here, which, to the best
of our knowledge has not been previously described.
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