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Monilethrix

Monilethrix is a rare, inherited disorder characterized by hair shaft fragility, resulting in breakage
and the development of patchy alopecia. The hallmark appearance of affected hair is described as
"beads on a string," referring to periodic constrictions and breakage at specific points along the
hair shaft. While typically manifesting during infancy, monilethrix can affect individuals across the
lifespan and may involve scalp hair as well as other body hair.

Clinical Presentation

Monilethrix primarily presents in infancy or early childhood, with affected individuals exhibiting
sparse areas of hair loss (alopecia) and hair that breaks at regular intervals along the shaft. The
affected hair often appears normal at the base but becomes thin and fragile at the constriction
points. The condition most commonly affects the scalp, particularly the nape of the neck and the
back of the head, although more severe forms may involve other body hair, such as the eyelashes,
eyebrows, axillary, pubic, and limb hair.

In addition to hair abnormalities, individuals with monilethrix may also present with associated
dermatologic and nail changes. Keratosis pilaris, which appears as small, raised bumps, is
commonly seen on the scalp and extensor surfaces of the arms and thighs. Nail abnormalities such
as koilonychia (spoon-shaped nails) may also occur but are nonspecific. These findings contribute
to the clinical diagnosis of monilethrix.

Genetic Pathogenesis

Monilethrix is a genetically inherited disorder with a strong autosomal dominant inheritance
pattern. This means that individuals with one copy of the mutated gene have a 50% chance of
passing the condition on to their offspring. The disorder is caused by mutations in the type II
keratin genes—specifically hHb1, hHb3, and hHb6—which are responsible for the structure and
stability of the hair cortex. These keratins are crucial for maintaining the integrity of the hair shaft,
and mutations lead to its characteristic fragility and breakage.

In rare instances, autosomal recessive inheritance has been observed, where two copies of the
defective gene (one from each parent) result in more severe manifestations of the condition.
Autosomal recessive monilethrix is associated with mutations in desmoglein 4, a protein
important for the adhesion of cells in the hair follicle. Although autosomal recessive forms are less
common, they tend to present with more extensive hair loss and may require more aggressive
management.
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Diagnosis

The diagnosis of monilethrix is typically clinical, based on the characteristic appearance of the hair
and the presence of associated skin findings. A dermatological examination includes the use of
dermoscopy, which allows for a detailed visualization of the hair shafts, helping to identify
breakage and constriction points along the hair strand. In some cases, microscopic examination of
hair samples can provide further confirmation, showing the characteristic narrowing and
breakage at regular intervals along the hair shaft.

Genetic testing can be helpful, particularly in ambiguous cases or for family counseling. Mutations
in keratin genes or desmoglein 4 can be identified through targeted genetic testing, which may be
useful for confirming the diagnosis, especially in families with a known history of the disorder.

Management

Currently, there is no cure for monilethrix, and management is aimed at alleviating symptoms and
preventing further hair damage. Although the condition often improves spontaneously during
puberty or pregnancy, especially in individuals with milder forms, various therapeutic options
have been explored to help manage the condition. These treatments are largely symptomatic, as
the underlying genetic defect cannot be corrected.

> Topical Minoxidil
Topical minoxidil (2%) has been widely used in the management of monilethrix with some
success. Studies have shown that minoxidil can promote hair regrowth and increase hair
shaft diameter, especially in cases with mild-to-moderate involvement. The mechanism of
minoxidil's action is thought to involve stimulation of hair follicle activity and prolongation
of the anagen (growth) phase, although its exact mode of action in monilethrix remains
unclear.

> Steroids and Retinoids
Topical corticosteroids or oral steroids have been investigated as treatment options to
reduce inflammation and promote hair follicle health. However, the results have been
limited, and steroids are not routinely recommended due to potential side effects with
long-term use. Topical retinoids have also been tested, primarily to reduce associated
keratosis pilaris, but they offer limited benefit for improving hair growth.

> Glycolic Acids and Oral Contraceptives
The use of glycolic acid has been explored to manage keratosis pilaris and improve skin
texture, but evidence for its effectiveness in treating the hair shaft abnormalities of
monilethrix is limited. In female patients, oral contraceptives may be considered to help
manage hormonal fluctuations that could exacerbate hair thinning, although their use is not
well-supported by robust clinical data.

> Vitamins and Supplementation
Oral supplementation with biotin, zinc, and other hair health-promoting vitamins has been
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recommended in some cases to support overall hair and skin health. However, there is
minimal scientific evidence to suggest that these supplements directly affect the course of
monilethrix. Patients are often encouraged to maintain a healthy diet to optimize skin and
hair follicle function.

> Preventive Care
Because monilethrix is a chronic condition, preventive measures are crucial to avoid
exacerbating hair damage. Patients are advised to avoid harsh chemical treatments, such as
hair dyes, bleaching agents, and excessive heat styling (e.g., flat irons, blow-drying). Sun
exposure should also be minimized, as UV radiation can further damage fragile hair shafts.
Gentle hair care practices are emphasized, and patients may be advised to use mild,
sulfate-free shampoos and conditioners to avoid irritating the scalp and hair.

Prognosis

Monilethrix is typically a lifelong condition, but many patients experience some degree of
spontaneous improvement, particularly during puberty or pregnancy. Hair growth may resume,
and the severity of alopecia often stabilizes with age. However, the extent of hair loss can vary
significantly, and affected individuals may continue to experience hair fragility throughout their
lives. Despite the absence of a definitive cure, with appropriate management and preventive care,
most individuals with monilethrix can lead normal lives, with minimal impact on quality of life.

Conclusion

Monilethrix is a rare, inherited disorder characterized by fragile hair shafts and areas of alopecia.
It is caused by mutations in keratin genes, with an autosomal dominant inheritance pattern in
most cases, although recessive forms exist. Although there is no cure for the condition, treatments
such as topical minoxidil, steroids, and oral contraceptives may help manage symptoms.
Preventive measures to protect the hair from physical and chemical damage are also essential.
Early diagnosis and a comprehensive management plan can help minimize the impact of the
condition on affected individuals' lives.

References
< Berkovitz, |. K., Scerri, ], & Finlay, A. Y. (2018). Treatment options for monilethrix: A comprehensive review.
Journal of Dermatological Treatment, 29(3), 222-228. https: iorg/10.1 46634.2017.142297

% Murphy, G. M., Dunne, ], & McNeill, C. (2022). Genetic mutations in monilethrix: A review of current
knowledge. Dermatology Research and Practice, 2022, 4520165. https://doi.org/10.1155/2022/4520165

< Rogers, R. S, Zhou, X., & Stone, M. L. (2020). Molecular genetics of monilethrix: Insights into hair shaft
abnormalities. Journal of Investigative Dermatology, 140(2), 384-392.
https://doi.org/10.1016/].jid.2019.08.097

% Sinclair, R. (2021). Monilethrix and related hair disorders. International Journal of Trichology, 13(1), 11-20.
https://doi.org/10.4103/ijt.ijt 46 20



https://doi.org/10.1080/09546634.2017.1422975
https://doi.org/10.1155/2022/4520165
https://doi.org/10.1016/j.jid.2019.08.097
https://doi.org/10.4103/ijt.ijt_46_20

