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Abstract 
Children's hair shaft diseases are a broad set of conditions that can significantly harm afflicted children and their families. 
These conditions can affect hair texture, color, and growth. For correct diagnosis and treatment, understanding children's 
hair shaft disorders' classification, causation, and management is essential. The genetics of many illnesses have advanced in 
recent years. Genetic alterations and processes involved in hair shaft development have illuminated these disorders' 
mechanisms. Improved molecular techniques have made it easier to diagnose hair shaft problem subgroups, enabling 
individualized treatment. Dermatologists, geneticists, and pediatricians collaborate to treat children's hair shaft 
abnormalities. Topical, oral, and cosmetic treatments are available. Affected children and their families need genetic 
counseling and psychosocial support too. Many issues remain about the genetics and treatment of children's hair shaft 
diseases, despite advancements. Additional genetic variants, hair shaft problem molecular pathways, and targeted 
therapeutics must be discovered. This study updates classification, pathophysiology, clinical aspects, and management of 
children's hair shaft problems. It stresses multidisciplinary approaches, genetic counseling, and continuous research to 
enhance diagnosis, care, and quality of life for children and families with these disorders. 

 

1. Introduction  

A diverse range of illnesses known as children's hair 

shaft disorders are characterized by structural 

deviations in the hair shaft. Changes in hair texture, 

color, and growth patterns are common symptoms of 

these illnesses, which can have a serious medical and 

psychological impact on those who are affected. 

Accurate diagnosis and efficient therapy depend on a 

thorough understanding of the categorization, 

pathophysiology, and management of these illnesses 

[1]. 

In general, there are two types of hair shaft 

abnormalities in children: acquired and inherited. 

Disorders of the hair shaft that are acquired frequently 

develop as a result of outside influences such extreme 

heat, chemical exposure, or mechanical trauma. On 

the other hand, hereditary mutations that disrupt the 

structure and function of the hair shaft proteins are the 

main cause of genetic hair shaft disorders [2–5]. 

Our understanding of the underlying mechanisms 

causing these ailments has undergone a revolutionary 

change as a result of advances in genetic research. 

Insights into the intricate processes involved in hair 

shaft growth and maintenance have been gained 

thanks to the identification of numerous genes and the 

mutations that correlate to them. Additionally, 

improvements in molecular methods have aided in the 

detection and classification of particular subtypes of 

hair shaft problems, enabling the use of individualized 

care strategies. Children's hair shaft diseases can 

present with a wide range of clinical characteristics, 

making an accurate diagnosis difficult. In order to 

make the right diagnosis, clinical evaluation, 

microscopy, and hair shaft analysis are all essential. 

The effects of these diseases also frequently influence 
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the emotional health and self-esteem of affected 

children [1-7], going beyond the physical indications. 

A multidisciplinary team of healthcare specialists, 

including dermatologists, geneticists, pediatricians, 

and others, is used to manage children's hair shaft 

issues. Topical therapies, oral drugs, and cosmetic 

procedures aimed at enhancing hair texture and 

appearance are all possible treatment choices. The 

complete care for afflicted people and their families 

also includes genetic counseling and emotional 

support [8–10]. 

The objective of this review is to offer a current 

overview of pediatric hair shaft problems, including 

their classification, pathophysiology, clinical 

characteristics, and treatment options. It emphasizes 

the value of genetic analysis, precise diagnosis, and 

interdisciplinary treatment in enhancing outcomes for 

afflicted kids. To better understand the molecular 

mechanisms behind these conditions and create 

focused therapy strategies to improve the quality of 

life for those who are affected, research efforts must 

continue. 

2. Classification of Children's Hair Shaft 

Disorders  

Disorders of the hair shaft in children include a wide 

spectrum of illnesses with unique clinical and 

histological characteristics. A thorough classification 

system is essential for accurate diagnosis and sensible 

treatment choice in order to manage these illnesses 

effectively. 

Clinical phenotype, hair shaft morphology, and 

underlying genetic abnormalities are some of the 

criteria used to categorize children's hair shaft 

diseases. Hair shaft diseases can be divided into three 

primary areas according to one commonly used 

classification system: structural disorders, fragility 

disorders, and growth disorders [1]. 

Atypical hair shaft morphology, such as that seen in 

trichorrhexis nodosa and pili torti, is a hallmark of 

structural hair shaft diseases. Fragility diseases, which 

include illnesses like monilethrix and 

trichothiodystrophy, cause hair shafts to break easily. 

Anagen effluvium and loose anagen syndrome are 

examples of problems that cause the hair shafts to 

develop in an irregular manner and are referred to as 

growth disorders. 

There are particular subtypes of hair shaft disorders 

within each of these groups, each with its own set of 

clinical and histological traits. For instance, there are 

several subtypes of monilethrix, including classical 

monilethrix, hypotrichosis with keratosis pilaris, and 

congenital hypotrichosis that resembles monilethrix 

[2]. Different genetic mutations and varied disease 

severity may be present in these subgroups. 

The study of the genetic basis of illnesses affecting the 

hair shaft has considerably benefited from 

developments in molecular genetics. Systems of 

genetic classification that are based on the precise 

gene mutations connected to each subtype have been 

proposed. In contrast, mutations in the TGM3 gene 

are linked to autosomal recessive congenital 

ichthyosis with baldness [3, 4]. For instance, specific 

mutations in the KRT81, KRT83, and KRT86 genes 

have been linked to monilethrix. 

For effective management techniques, hair shaft 

diseases must be accurately classified because 

different subtypes may require different treatment 

modalities. Classification methods also help with 

genetic counseling, prognosis evaluation, and future 

research inquiries. 

In conclusion, proper diagnosis, prognosis, and 

treatment planning depend on the classification of 

children's hair shaft problems. It enables a methodical 

approach to comprehend the wide range of these 

problems and directs clinicians in giving afflicted 

people individualized therapy. 

3. Pathogenesis of Children's Hair Shaft 

Disorders  

Children's hair shaft problems have a multifactorial 

etiology that includes structural, biochemical, and 

genetic abnormalities. For focused therapy 

interventions and management measures, it is crucial 

to comprehend the underlying causes of these 

illnesses. 

When it comes to the pathophysiology of many 

childhood hair shaft problems, genetic factors are a 

major component. Various illnesses have been 

associated with a number of genes that are involved in 

the structure and development of the hair shaft. For 



JCLMM 1/11 (2023) |3312–3317 

 
 

 
          

instance, autosomal recessive congenital ichthyosis 

with alopecia, a condition marked by aberrant hair 

shafts and compromised epidermal barrier function, 

has been linked to mutations in the PADI3, TGM3, 

and ALOX12B genes [5,6]. These genetic changes 

impair vital procedures involved in the development 

and differentiation of the hair shaft. 

Pathogenesis of several illnesses is influenced by 

structural anomalies in the hair shaft itself. For 

instance, the hair shaft in trichorrhexis nodosa has 

weak spots that are vulnerable to breaking because of 

flaws in the cuticle structure [7]. The hair shaft in pili 

torti has a twisted look as a result of aberrant 

keratinization [8]. The fragility of the hair and 

associated clinical manifestations may result from 

these structural flaws. 

Pathogenesis of various illnesses is also influenced by 

biochemical abnormalities found within the hair shaft. 

In the rare hereditary condition trichothiodystrophy, 

aberrant sulfur cross-linking of the proteins in the hair 

shaft causes the hair to become brittle and more prone 

to breaking [9]. Disorders like oculocutaneous 

albinism, which impairs hair color, can also be caused 

by errors in the manufacture and distribution of 

melanin [10]. 

Children's hair shaft problems have a complicated 

etiology that frequently combines genetic, structural, 

and biochemical elements. Each disorder's unique 

phenotypic and clinical appearance are determined by 

how these elements interact. Knowing these 

underlying processes can help identify potential 

treatment targets for next interventions. The 

development of children's hair shaft diseases can also 

be attributed to biochemical anomalies within the hair 

shaft. For instance, structural flaws and hair fragility 

might result from anomalies in the cysteine-rich 

proteins found in the hair shaft, such as trichohyalin 

and trichocystatin [11]. The correct construction and 

stabilization of the hair shaft structure depend heavily 

on these proteins. 

Furthermore, pathophysiology of hair shaft problems 

may be influenced by disturbances in the signaling 

pathways involved in hair growth and development. 

For instance, changes in the monilethrix and pili torti 

hair shaft diseases have been linked to changes in the 

Wnt/-catenin signaling pathway [12,13]. This 

pathway's dysregulation can affect how hair follicles 

develop and how healthy hair shafts form. 

Pathogenesis of several hair shaft disorders can also 

involve inflammation and immunological 

dysregulation. Immune-mediated attacks on the hair 

follicles are involved in conditions such alopecia 

areata and folliculitis decalvans, which result in 

abnormalities in the hair shaft and hair loss [14,15]. 

Targeting the underlying immunological 

dysregulation in these situations is a crucial part of the 

management strategy. 

It is essential for the development of efficient 

treatment approaches to comprehend the etiology of 

children's hair shaft diseases. The clinical results of 

affected people may be improved by targeted 

medicines that attempt to treat particular genetic 

defects, modify signaling pathways, and lessen 

inflammation [16]. 

4. Clinical Features of Children's Hair Shaft 

Disorders  

Changes in hair texture, color, density, and growth 

patterns are among the clinical symptoms of children's 

hair shaft diseases. The specific manifestations change 

based on the disorder's underlying subtype. A precise 

diagnosis and the application of effective management 

techniques depend on accurate clinical evaluation. 

Abnormal hair texture is a typical clinical trait noticed 

in hair shaft diseases. The hair may appear wiry, 

coarse, or fragile, which makes it more likely to break 

and lose hair. These textural changes are frequently 

seen in diseases such pili torti and trichothiodystrophy 

[14, 15]. 

Hair color changes are typically seen in conditions of 

the hair shaft. The hair may have uneven pigmentation 

patterns, hypopigmentation (reduced pigmentation), 

hyperpigmentation (increased pigmentation), or both. 

For instance, melanin synthesis is completely absent 

or reduced in oculocutaneous albinism, resulting in 

white or extremely pale hair [16]. 

Alterations to hair density are another distinguishing 

trait. While various illnesses may result in excessive 

hair growth, some may produce patchy or sparse hair 

growth. For instance, anagen effluvium is 

characterized by abrupt and widespread hair loss when 
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the anagen (growth) phase of the hair cycle is 

disrupted [17]. 

Children with hair shaft abnormalities may also 

exhibit additional symptoms including pruritus, 

erythema, or folliculitis on top of these core clinical 

findings. These secondary symptoms, which 

frequently result from irregularities in the hair shaft, 

can cause discomfort and anguish [18]. 

It is significant to highlight that the clinical 

characteristics of illnesses of the hair shaft might 

overlap, making precise diagnosis difficult. This 

makes it necessary to combine clinical assessment, 

microscopic investigation, and hair shaft analysis in 

order to distinguish between distinct subtypes and 

design an effective treatment strategy. 

5. Management Strategies for Children's Hair 

Shaft Disorders [ 

A comprehensive approach that prioritizes resolving 

the underlying causes, decreasing symptoms, and 

improving hair health is necessary for the 

management of children's hair shaft diseases. 

Depending on the particular condition and its severity, 

different treatment approaches may be employed. 

Here, we go over a number of widely used 

management techniques. 

Education and counseling are important components 

of controlling children's hair shaft issues. 

Understanding and managing the problem need the 

sharing of information with patients and their families 

about its nature, prognosis, and available treatments. 

Additionally helpful in situations where the illness has 

a known hereditary cause is genetic counseling [19]. 

Gentle hair care techniques are essential when 

structural anomalies of the hair shaft cause hair 

fragility and breakage. This involves reducing 

mechanical damage to the hair shaft, using gentle 

shampoos and conditioners, avoiding excessive heat 

styling or chemical treatments, and so forth. Split ends 

should be regularly cut off to help stop future hair 

damage [20]. 

Specific medical procedures can be required for some 

hair shaft diseases. Corticosteroids or minoxidil are 

examples of topical therapies that can be used to 

relieve related scalp irritation or promote hair growth, 

respectively [21, 22]. To address specific areas of hair 

loss or to increase hair density, surgical techniques, 

such as hair transplantation, may be taken into 

consideration in some circumstances [23]. 

Supportive measures can assist to enhance hair texture 

and lessen sensations of dryness or itching, such as the 

use of moisturizing creams or lotions. In cases where 

nutritional deficits are suspected, nutritional 

supplementation—particularly with vitamins and 

minerals crucial for hair growth—may also be advised 

[24]. 

Hair shaft issues can have a substantial impact on a 

child's self-esteem and quality of life, thus 

psychosocial support shouldn't be disregarded. 

Children and their families can benefit emotionally 

from psychological counseling and support groups, 

which can also help them deal with the difficulties 

brought on by these conditions. 

As a result, treating children with hair shaft diseases 

necessitates a multifaceted strategy that includes 

patient education, gentle hair care habits, targeted 

medicinal therapies, supportive measures, and 

psychosocial assistance. For the best results, the 

management strategy must be customized to meet the 

unique requirements of each patient.  

6. Future Directions and Research 

Perspectives 

Although there has been great progress in our 

understanding of children's hair shaft problems, there 

are still a number of questions that need to be 

answered. The goal of future research should be to 

identify new genetic abnormalities and pathways that 

contribute to the emergence of these illnesses. This 

would not only broaden our understanding of the 

underlying pathophysiology but could also pave the 

way for the creation of specialized treatments.  

Additionally, research on the connections between 

hair shaft problems and other hereditary syndromes or 

systemic diseases is required. Accurate diagnosis can 

be helped by knowing these relationships, which can 

also serve to direct the best management approaches. 

Investigations into the effects of hair shaft diseases on 

children's psychological wellbeing, self-esteem, and 

quality of life should also be carried out.  

Technology developments like next-generation 

sequencing and gene expression profiling present 
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fascinating potential for more in-depth study in this 

area. The functional investigation of potential genes 

and extensive genomic research can shed light on the 

molecular pathways driving hair shaft diseases. 

Additionally, animal models and in vitro research can 

advance our knowledge of disease pathophysiology 

and support the creation of cutting-edge therapeutic 

strategies. 

7. Conclusion  

In conclusion, illnesses affecting the hair shaft in 

children are a heterogeneous group that present 

particular difficulties in diagnosis and treatment. 

Genetic research advancements have enhanced our 

comprehension of the underlying pathophysiology, 

resulting in focused therapy strategies. However, there 

are still many features of these illnesses that are 

unclear, necessitating additional study in order to 

clarify their molecular underpinnings and create more 

potent treatments. The quality of life for children and 

families afflicted by hair shaft diseases must be 

improved by early detection, multidisciplinary 

treatment, and continued support. 
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