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ABSTRACT

Background: Alopecia areata (AA) is an autoimmune disease that results in well defined, circular patches of hair loss, affecting both sexes equally,
with a lifetime risk of 1.7%. The disease is characterized by the immune privilege destruction of the hair follicle leading to T-lymphocyte
infiltration and premature hair follicle cycling. Dermoscopy has become an essential tool for diagnosing AA, with specific trichoscopic features
aiding in its recognition. Aim: To assess the trichoscopic characteristics of alopecia areata Objectives: To record new developments in
trichoscopic features in Alopecia areata Methods: This was a prospective and an observational study which was conducted on 60 patients with AA
over the course of one year (June 2023 - June 2024). Participants underwent a comprehensive clinical evaluation, including demographic data,
medical history, and detailed examination of alopecic patches. Trichoscopic images were obtained using a Dino-lite Edge digital trichoscope.
Results: The study observed a prevalence of specific trichoscopic features, including black dots (95%), yellow dots (77.5%), and vellus hair
(67.5%). Other findings included broken hair (39%), tapering hair (42.5%), exclamation mark hair (27.5%), and trichoptilosis (20%).
Trichoptilosis, a longitudinal split in the hair shaft, was particularly noteworthy, as it is traditionally associated with Trichotillomania. This finding
highlights the potential overlap in features between AA and other hair disorders. Limitations: Genetic studies for patients belonging to this
particular area who demonstrated an increase in the frequency of trichoptilosis was not done. Conclusion: The study demonstrates how
trichoscopy aids in diagnosing Alopecia areata and highlights the significance of emerging features such as trichoptilosis. These findings prove that
the loss of immune privilege in AA may lead to hair shaft abnormalities, prompting a reconsideration of the differential diagnosis between alopecia
areata and other hair disorders such as trichotillomania. Further research is necessary to investigate the underlying mechanisms and clinical

significance of these findings.
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INTRODUCTION

Alopecia areata is an autoimmune disorder with a chronic course
with a 1.7% lifetime risk.(1) with a prevalence of approximately 1 in
1000 (2) It affects both sexes equally, with patients often presenting
with well defined, circular, non-cicatricial well-demarcated patches of
hair loss over the scalp but can involve any part of the body (3) The
disease disrupts the immune privilege of hair follicles(4) A reduction
in MHC I expression significantly lowers the likelihood that CD8+ T
cells will recognize autoantigens. Histological analysis of alopecia
areata (AA) lesions supports this, typically revealing a pattern of T-cell
infiltration around hair follicles—often described as a "swarm of bees"
appearance—as well as an early shift from the active anagen phase to
the non-growth catagen and telogen phases. (5) Up to 80% of
individuals with patchy AA may see spontaneous hair regrowth;
however, treatment options include topical minoxidil, corticosteroids,
and Janus kinase (JAK) inhibitors such as tofacitinib. (6)

Dermoscopy helps diagnose AA by detecting characteristic findings
like: (7,8):

Yellow Dots: Yellow dots represent dilated follicular openings
clogged with sebum, keratin, and degenerative material

Black Dots: Black dots are broken hairs located at the follicular
openings. These hair have been broken at the level of stratum corneum.
Broken Hair/ Cadaverised Hair: Hair broken at a level higher than
the stratum corneum.

Exclamation-mark Hair: These hairs have a thin, proximal end and a
thick, pigmented distal end.

Coudability Hair: These hair have a kink and are bent at an angle.
Usually leads to broken hair.

Vellus Hairs: Fine, short, unpigmented hairs that may appear during
the regrowth phase.

Pigtail Hair: curved vellus hair

Tulip Hair: Hairs with a pigmented bulbous distal end resembling a
tulip

Pohl-pinkus Constriction: Constrictions along the hair shaft caused
by metabolic or mitotic arrest.

As trichoscopy aids diagnosing alopecia areata, this study was
undertaken to examine the trichoscopic characteristics of Alopecia
Areata, with a specific objective of identifying any new characteristics
that could enhance the understanding of the disease.

MATERIALSAND METHODS

Type Of Study:

The study was designed as a prospective and observational
investigation, done to understand the specific clinical and trichoscopic
features associated with Alopecia Areata in a defined patient
population.

Place Of Study:

The research was conducted at Santosh Medical College and Hospital,
located in Ghaziabad, Uttar Pradesh, India, a tertiary care center
catering to a diverse patient demographic.

Sample Size And Study Duration:

Actotal of 60 patients diagnosed with Alopecia Areata were enrolled in
this study. The recruitment and data collection were carried out over a
period of one year, specifically from June 2023 to June 2024.

Inclusion Criteria:

The Study Included Individuals Who Fulfilled The Following

Criteria:

e Adultsaged 18 orolder

* Bothmaleand female participants were considered eligible

» Individuals with active disease persisting for at least six months
prior to enrollment

» Patients without any signs of secondary scalp infection

*  Those who had not received any topical or systemic treatment for
alopecia in the preceding four weeks

Exclusion Criteria:

These Participants Were Excluded From The Study:

« Patients who had used any form of topical or systemic therapy for
Alopecia Areata within the four weeks prior to enrollment

» Individuals who refused to provide informed consent

«  Patients presenting with clinically active inflammation of the scalp
that could interfere with the assessment

» Patients using any kind of hair grooming practices

» Patient with history of any kind of mental disorder

Study Design And Methodology:

After obtaining written informed consent from each participant, a
comprehensive clinical evaluation was performed. This included
collection of demographic details (such as age, sex, occupation), a
detailed treatment history, and documentation of the characteristics
of alopecic patches, including their number, size, and location.
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Each participant underwent trichoscopic examination of the patch in
patients presenting with a single pathc and the recent most patch
in case multiple patches using a Dino-Lite Edge digital trichoscope,
which provided high-resolution images of the scalp and hair. These
trichoscopic images were evaluated for specific diagnostic features
relevant to Alopecia Areata. The entire procedure was conducted
following standard clinical protocols to confirm that the results are
precise and replicable

RESULTS

In this study, a total of 60 patients diagnosed with Alopecia Areata were
evaluated. Among these, 38 patients (63.3%) were male, while 22
patients (36.6%) were female, which points to a higher prevalence of
the condition among males in this study population. Participants were
between 18 and 55 years old, representing a broad spectrum of adult
patients affected by the disease.

The length of time participants had been affected by Alopecia Areata
showed considerable variation, spanning from just 15 days to as long
as 8 months, reflecting the inclusion of both recent and relatively
chronic cases of the disease. This variability helped provide insights
into different stages of disease progression.

Clinically, the majority of the patients presented with a single patch of
hair loss, with 34 out of 60 patients (56.6%) exhibiting solitary
alopecic lesions. This finding underscores the fact that patchy Alopecia
Areata remains a common clinical presentation, especially in early or
less severe cases.

The main trichoscopic findings in our study group were Yellow dots,
black dots, broken hair, coudability hair, exclamation mark hair, pig
tail hair, vellus hair and trichoptilosis. These features have been shown
from figure 1 to figure 11.

Black dots were the most common trichoscopic finding in our group of
patients. This was followed by yellow dots and vellus hair. Other
features that were observed in our study group included tapering hair,
coudability hair, broken hair, exclamation mark hair, pig tail hair.
Trichoptilosis was present in 20% patients.This had been depicted in
table 1 and 2.

Yellow Dots:

Fig 1: Yellow dots represent dilated follicular openings engorged with
sebum, keratin, and degenerative material. They are highly sensitive
markers of AA but are not specific, as they are occasionally also
observed in androgenetic alopecia and other conditions. Their density
is greater in chronic or severe cases of AA.

Black Dots:

Fig 2: Black dots are pigmented broken hairs located at the follicular
openings. Hair are broken at the level of stratum corneum. These are
considered hallmark features of AA and signify active disease.

Broken Hair:

Fig 3: Short, fragmented hairs with irregular distal ends, broken at a

level above the stratum corneum. These reflect damage to hair shafts
due to follicular inflammation and are common in acute AA

Exclamation Mark Hair:

]

Fig 4 : These hairs have a thin, proximal end with decreased
pigmentation and a thick, pigmented distal end. Exclamation mark
hairs are characteristic of the active phase of alopecia areata and are
typically found at the periphery of bald patches. Their presence
indicates active inflammation, while their disappearance suggests
remission.

Tulip Hair:

Fig 5: Hairs with a pigmented distal bulbous end resembling a tulip.
These are less commonly seen but are considered markers of ongoing
disease activity

Pohl-Pinkus Constriction:

Fig 6: Constrictions along the hair shaft caused by metabolic or mitotic
arrest. These are indicative of severe follicular damage and may be
observed in chronic cases

Coudablllty Hair:

Fig 7: These are halrs that bend easily when pressure is applied to the
scalp. They have a kink and are bent at an angle and precede the stage
of broken hair. Coudability hairs are an early indicator of disease
activity and are often noted around the edges of active lesions

Vellus Hair:

Fig 8: Fine, short, unpigmented hairs that may appear during the
regrowth phase. The existence of vellus hairs is a positive sign of
remission and indicates the regrowth of hair follicles
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Pig-Tail Hair:

Fig 9: Vellus hair that grow in circular fashion and resemble the tail of
apig.

White Hair:

Fig 10: The phenomenon of “going white overnight” in patients of
alopecia areata.

Trichoptilosis:

Fig 11: Longitudinal spiltin tile hair shaft

Table 1: Dermoscopic Features Observed

DERMOSCOPIC Number of Percentage of
FEATURES patients patients
Yellow dots 31 77.5%
White dots 8 20%
Black dots 38 95%
Broken hair 16 39%
Tapering hair 17 42.5%
Exclamation mark hair 11 27.5%
Coudability hair 16 40 %
Vellus hair 27 67.5%
Pig tail hair 8 20%
Trichoptilosis 8 20%

Table 2: Dermoscopic Features Observed

_“

v

= WHITE DOTS

= YELLOW DOTS
= BLACK DOTS = BROKEN HAIR
m TAPERING HAIR ® EXCLAMATION MARK HAIR
u COUDABILITY HAIR m VELLUS HAIR
w PIG TAIL HAIR ® TRICHOPTILOSIS
DISCUSSION

Alopecia Areata (AA) is a chronic, relapsing autoimmune condition
that leads to non-scarring hair loss. It typically appears as well-defined,
round or oval bald patches on the scalp, though it can affect any area of
the body with hair..(3) It is classified as an autoimmune condition,
where the body's immune system erroneously targets the anagen hair
follicles, particularly affecting pigmented hair, leading to their
premature transition into the catagen and telogen phases. Clinically,
Alopecia Areata may present with a wide spectrum of severity, ranging
from isolated patches to total scalp (Alopecia Totalis) or entire body
(Alopecia Universalis) hair loss. The disease course is unpredictable,
with periods of spontaneous regrowth and exacerbation. (4)

While the diagnosis of Alopecia Areata is primarily clinical, it is
essential to differentiate it from other dermatological conditions that
present with similar patterns of hair loss. Trichotillomania, a
psychiatric impulse control disorder marked by recurrent hair pulling,

and tinea capitis, a fungal infection of the scalp, are two of the most
common differential diagnoses. These conditions may mimic Alopecia
Areata in early stages, particularly in children and young adults,
making accurate diagnosis crucial for appropriate management.(9)

In cases where the clinical presentation was ambiguous or
inconclusive, a biopsy of the scalp was performed to confirm the
diagnosis. Histopathological examination typically reveals the
characteristic “swarm of bees” appearance, which refers to the dense
peribulbar lymphocytic infiltrate, predominantly composed of CD8+
cytotoxic T lymphocytes, surrounding the anagen hair follicles.
(5)This distinctive histological pattern is considered diagnostic of
active Alopecia Areata, particularly in early stages when follicular
destruction is not yet prominent.(23)

However, due to the invasive nature of a biopsy and the potential for
discomfort or cosmetic concerns, especially in young patients,
clinicians sought a non-invasive alternative to assist in diagnosis. This
led to the introduction of trichoscopy—a form of dermoscopy
dedicated solely to study the disorders of hair—as a valuable
diagnostic tool. In 2004, Lacarrubba et al. first described the use of
trichoscopy in patients with Alopecia Areata, highlighting its ability to
detect specific diagnostic features such as broken hair, black dots,
yellow hair, exclamation mark hairs and coudability hair. Trichoscopy
has since become an essential adjunct to clinical evaluation, helping to
distinguish Alopecia Areata from other causes of alopecia, assess
disease activity, and monitor treatment response—all without the need
forabiopsy.(10)

Among the most frequently observed findings are yellow dots, which
appear as yellowish structures representing dilated follicular openings
filled with keratin and sebum. Yellow dots are considered one of the
hallmark features of Alopecia Areata and are particularly prominent in
chronic and severe cases. (24) Black dots, on the other hand, are
pigmented residues of hairs broken at the scalp level and are indicative
of active disease and follicular destruction. White dots may also be
observed and often correspond to empty follicular openings or
perifollicular fibrosis. (12)

Broken hairs are another commonly encountered feature and represent
damaged or fractured hair shafts, frequently seen in areas of active hair
loss. These are often associated with heightened hair fragility resulting
from inflammation at the follicular level. (25) Vellus hairs, which are
thin, short, regrowing hairs, are typically seen during phases of partial
recovery and are associated with a more favorable prognosis. (26)
Pigtail hairs—short, coiled regrowing hairs—are also suggestive of
incipientregrowth in affected patches.(24)

In addition to these findings, several hair shaft abnormalities are
considered diagnostic of AA. Coudability hairs are those that bend
easily under minimal pressure, particularly at the periphery of the
patches, and signify ongoing inflammation affecting the hair shaft. (27)
Exclamation mark hairs, which exhibit a tapered proximal end and a
thicker distal shaft, are considered pathognomonic of Alopecia Areata
and suggest acute hair follicle miniaturization. (28) Another less
common but significant finding is Pohl-Pinkus constrictions, which are
narrowing along the hair shaft due to temporary growth arrest, often
associated with fluctuating disease activity.(29)

More recently, novel trichoscopic features have been described in
contemporary studies, further expanding the diagnostic landscape. In
particular, studies by Mani et al. and Vijay et al. have drawn attention to
additional hair shaft abnormalities, including "Trichoptilosis", which
is defined as a longitudinal splitting of the hair shaft, commonly
referred to as split ends. (13,14)Although trichoptilosis is often
associated with mechanical or chemical trauma, its presence in
patients with AA—especially in the absence of grooming
damage—may suggest disease-related fragility of hair shafts, possibly
due to structural weakening caused by chronic inflammation or
disrupted hair growth cycles. (15)

Interestingly, trichoptilosis, was traditionally recognized as a
distinctive and characteristic trichoscopic feature associated with
Trichotillomania. Trichotillomania is a psychological and behavioral
disorder that falls under the spectrum of obsessive-compulsive and
related disorders, and it is primarily characterized by persistent,
recurrent, and uncontrollable urges to pull out one's own hair. (16)This
compulsive hair-pulling behavior typically involves body regions that

I International Journal of Scientific Research |—| 79 |



Volume - 14 | Issue - 07 | July - 2025

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

are easy to access such as the scalp, eyebrows, eyelashes, and
sometimes the pubic or facial hair, leading to visible patchy hair loss
and significant psychological distress.(16)

The mechanical trauma resulting from repetitive hair pulling causes
direct physical damage to the hair shaft, which in turn leads to a variety
of structural abnormalities. One of the most commonly observed
consequences is trichoptilosis, which manifests as a distal end splitting
of the hair in a longitudinal direction. Under trichoscopy, this appears
as a feathered or frayed appearance of the hair tips. This condition
arises due to repeated tension, torsion, and mechanical stress applied to
the hair, which weakens the integrity of the cuticle and cortex,
eventually resulting in breakage and splitting.(17)

It is not exclusive to pathological hair-pulling behavior. Similar
structural damage to the hair shaft has been reported in individuals who
frequently subject their hair to aggressive grooming or styling
practices. These include excessive combing, brushing, tight hairstyles
(like braids or ponytails), and frequent use of thermal devices such as
hair straighteners, curling irons, and blow dryers. Additionally,
chemical treatments including bleaching, perming, and coloring can
further compromise the strength of the hair, leading to fragility and
longitudinal shaft splitting. Hence, trichoptilosis is also prevalent
among people who engage in excessive hair manipulation for cosmetic
reasons.(18)

For many years, the presence of trichoptilosis on trichoscopy served as
an important differential diagnostic marker in distinguishing
Trichotillomania from other causes of alopecia, particularly Alopecia
Areata. Alopecia Areata typically lacks the signs of mechanical trauma
seen in Trichotillomania. Therefore, trichoptilosis was considered to
occur exclusively in Trichotillomania, and its presence was often used
to clinically and dermoscopically differentiate between the two
conditions. But in recent studies, this feature is seen to be prevalent in
Alopecia areata patients as well, with no history of hair grooming
practices or mental disorders.

In our study, black dots emerged as the most commonly observed
trichoscopic finding among patients with Alopecia Areata, followed by
yellow dots and vellus hairs. These findings are consistent with the
results reported by Mani et al. (2023) and Vijay et al. (2020), who also
identified yellow dots and black dots as the most frequent trichoscopic
features in their respective studies (13,14)

With regard to tapering hairs, we observed them in 42.5% of our
patients, which is notably lower than the 64% prevalence reported by
Mani et al. (13) Tapering hairs are considered a marker of active
disease and are often seen at the periphery of alopecic patches,
reflecting the weakening of hair shafts due to inflammation.

Interestingly, trichoptilosis—a longitudinal splitting of the hair
shaft—was present in 20% of our patients. This is significantly higher
than the prevalence reported by Mani et al. (6%) and Khunket et al.
(5.8%) (21), but lower than the 33.8% observed in the study by Vijay et
al. (2020). Traditionally associated with mechanical hair trauma,
trichoptilosis has more commonly been linked to conditions such as
Trichotillomania or excessive grooming practices. However, its
notable presence in our Alopecia Areata cohort suggests that external
environmental factors, frequent hair manipulation, or local hair care
habits may play a contributory role. (20)

The relatively higher frequency of trichoptilosis in our population may
also be influenced by regional factors such as climatic stress, pollution,
or cultural grooming practices, as well as potential genetic
predispositions affecting hair shaft strength and resilience. However,
these aspects were beyond the scope of our current study and warrant
further investigation to better understand their impact.

DERMOSCOPIC Presentstudy Mani et al, | Vijay et al,
FEATURES 2023 o

Yellow dots 77.5% 48% 72.7%
Black dots 95% 96% 36.5%
Broken hair 39% 10% 59.2%
Tapering hair 42.5% 64% 38.5%
Coudability hair 40 % 24% 26.9%
Vellus hair 67.5% 40% 64.6%

Pig tail hair 20% 32% -
Trichoptilosis 20% 6% 33.84%

CONCLUSION

New developments in trichoscopy helps us to understand the disease
better but, the discovery of trichoptilosis in Alopecia areata in recent
studies needs to be studied as this would mean that the underlying
pathology of loss of immune privilege in Alopecia areata leads to the
weakening of the hair shaft and can give rise to a number of hair shaft
abnormalities including trichoptilosis.(20) This also leads to the
conclusion that the presence of this feature cannot be used to
differentiate between these conditions, even though trichoptilosis
occurs in a larger percentage in trichotillomania than in Alopecia
areata.
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