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Description of clinical aspects and microscopy of the
hair shaft of a carrier of familial monilethrix

Descrigdo dos aspectos clinicos e da microscopia da haste capilar
de um portador de monilétrix familiar
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ABSTRACT

Monilethrix is a genetic condition that affects the hair shaft. We describe a family with this disease, focusing on its clinical aspects and
microscopic hair characteristics. The patient was a 10-year-old female with history of hypotrichosis. In addition to diffuse alopecia, there
was brittle hair, with ruptures in the hair shaft at different levels. The hair had a nodular appearance at naked eye. Other family members
had the same symptoms, what indicates an autosomal dominant pattern of inheritance. Microscopic analysis revealed capillary fibers with
areas of elliptical nodular appearance interspersed with regions of dystrophic constriction.
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INTRODUCTION

Hair abnormalities happen in childhood with some frequency
due to acquired and congenital conditions. When the problem is
in the hair shaft, these dysfunctions can be differentiated by the
presence or not of increased fragility and breakage. Monilethrix
is an abnormality characterized by increased fragility of the hair
shaft®. Its name originates from the combination of two words:
the Latin word “monile” (necklace), and the Greek “thrix” (hair),
referring to the beaded aspect of the hair, which can be observed
under light microscopy®.

Monilethrix is a rare and non-syndromic genetic condition
which can present two different patterns of inheritance: an
autosomal dominant (OMIM 158000) and an autosomal recessive
pattern (OMIM 252200)?. 1t is clinically characterized by short
and fragile hair that breaks spontaneously or by friction®**. Hair
is normal at birth. However, the stem gains beaded or moniliform
appearance during the first months of life™* >, leading to periodic
changes in its diameter®. The hairline presents areas of normal
thickness with elliptical nodes alternated with regions of dystrophic

constrictions. These internodal regions are prone to breakdown,
which weakens the hair and may lead to alopecia®.

Our aim was to report the rare case of a family with monilethrix,
highlighting their clinical findings and, mainly, the microscopic
characteristics of the hair. A 10-year-old patient was referred for
evaluation due to sparse hair. She was daughter of a 35-year-old
father and a 33-year-old mother. The father had a similar hair
disorder. In addition, the paternal grandfather, an aunt, and two
paternal uncles were also affected (Figure 1). The child was born
by vaginal delivery, at term, weighing 3,830 grams and measuring
50 cm. She was born cyanotic, requiring mechanical ventilation.
Her neuropsychomotor and speech development was normal
for her age. On physical examination, at the age of 10 years, she
presented adequate anthropometric measurements (weight, height
and head circumference), as well as diffuse and irregular alopecia
with hair rupture at different levels, which gave an appearance of
hypotrichosis. Her hair had a nodular appearance and was brittle
(Figure 2). Her eyebrows and eyelashes were normal, as well as
her nails and skin. Microscopic analysis of the hair showed stenosis
areas, many of them close to the root.
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evaluation, which compares the normal characteristics with the
B O OO variations found in the analyzed hair. Some characteristics of hair
in monilethrix can be seen at naked eye, but this can lead to a
é (5 (5 ﬁ — é) é) misdiagnosis of the mild forms™”. Therefore, there are different
techniques for hair analysis. Typically, diagnosis is made using
&.—l light microscopy and scanning electron microscopy (SEM).

7 Light microscopy, the method used in our case, demonstrates
Il @ Vorilethrix the beaded appearance of the hair™*?. This beaded appearance
occurs due to the spaced elliptical fusiform fibers regularly formed
or by the spindle-shaped nodes of normal thickness regularly
interspersed with areas of constriction (Figure 3). Both areas are
pigmented, and there are constriction regions of the hair which
do not present medulla?. For such analysis, the hair should be
removed and evaluated under a light microscope™. A representative
sample should have around 50 hair threads, cut at the scalp level,
preferentially including copies of the shorter hair with the tip broken
by the disease™”. In microscopic analysis, care must be taken with the
occurrence of iatrogenic pseudomonilethrix, due to the compression
of hair between both glass slides. This may lead to constrictions on
the hair shaft that did not previously exist. In the case of iatrogenic
pseudomonilethrix, constrictions are irregular and without tendency
to break, unlike what is observed in monilethrix“.

FIGURE 1 — Pedigree showing individuals of the family affected by monilethrix (the patient
is indicated by the arrow), in an autosomal dominant pattern of inheritance
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FIGURE 2 — Images of the patient at 10 years of age showing diffuse and irregular alopecia

with bair rupture at different levels, giving an appearance of hypotrichosis (A and B) In SEM, the nodules may show normal or worn transverse

cuticular scales and internodes with dense longitudinal pattern

The dermatological findings of our patient (with presence
of sparse hair due to hair disruption) associated with her light
microscopy findings (the beaded appearance due to regularly
spaced nodes) were compatible with the diagnosis of monilethrix.
Nail and skin changes, as onychodystrophy, keratosis pilaris and
follicular keratosis, are also common” ¥, although they were not
verified in our patient. Monilethrix is caused by heterozygous and
point mutations in hair cortex-specific keratin genes, all located
on 12q13.13: KR181, K83 and KRT86". Mutations in these genes
affect hair stability®®, because they interfere in the formation of
the intermediate keratin filament present in the cortical capillary
rod. However, the specific reason for hair shaft diameter changes in
patients with monilethrix is still unknown. The pattern observed in
our family was autosomal dominant, which is consistent with almost
all cases of the disease. On the other hand, there is a case described
in literature presenting DSG4 mutation and an autosomal recessive
form of the disease®. Determination of the inheritance pattern
has important repercussions on the risk of recurrence for future
pregnancies. Affected individuals have a 50% risk of transmission to
their children, what impacts on appropriate genetic counseling®. B

Despite clinical characteristics. the reliable di is of hai FIGURE 3 — [llustration showing the pattern and characteristics of the hair under light
espite clinical Characterisics, the refiable aragnosis of hair microscopy. Note the beaded appearance of the hair (A and B) due to the spindle-shaped nodes
shaft abnormalities can only be made through a detailed structural — of normal thickness regularly interspersed with areas of constriction
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of scales and ridging”. However, the investigation of hair shaft
abnormalities can also be done using other techniques. Trichoscopy,
also known as dermoscopy of the hair and scalp or dry dermoscopy,
is currently the most used technique*”, since it does not require
hair removal as in light microscopy"?. Through this analysis it is
possible to observe the uniform elliptical nodes and the intermittent
constrictions of the hair shaft in monilethrix. The hair is regularly
bended at multiple locations™ **. In addition, it is easier to avoid
pseudomonilethrix. To perform this examination, the patient is asked
not to use hair gel, and, the physician, immersion ultrasound gels?,
because they may interfere in the hair analysis. In trichoscopy, the

dermatoscope is used, which is an instrument capable of magnifying
and illuminating the analyzed structure, allowing its observation in
a 10-fold magnification without light reflex effects.

Monilethrix alterations tend to be maintained throughout life,
as there is no specific treatment, although retinoids, glycolic acids
and minoxidil may help in some cases'*?. Thus, monilethrix is a
rare genetic condition characterized by hair shaft abnormalities. As
discussed above, although these alterations may potentially be seen
at naked eye, this assessment does not replace microscopic analysis.
The definition of diagnosis has important implications, including the
family genetic counseling, due to the possibility of recurrence risk.

RESUMO

A monilétrix é uma condicdo genélica que acomele a haste capilar. Descrevemos uma familia com essa doenga, enfocando seus
aspectos clinicos e as caracteristicas microscapicas do cabelo. A paciente era do sexo_feminino, 10 anos de idade, e apresentava
historia de hipotricose. Além da alopecia difusa, notava-se um cabelo quebradigo, com rupturas na haste capilar em djferentes
niveis. 0s cabelos possuiam wum aspecto nodular a olho nu. Outros membros da familia apresentavam os mesmos sinfomas, o que
indica um padrao de heranga aulossomica dominante. A andlise microscipica revelou fibras capilares com dreas de aparéncia

nodular eliptica, intercaladas por regides de constricdo distrofica.

Unitermos: monilétrix; cabelo; bipotricose; padroes de heranga; microscopia.
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