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Clinical and histological challenge in the differential
diagnosis of diffuse alopecia: female androgenetic alopecia,
telogen effluvium and alopecia areata - Part I *
Desafio clínico e histológico no diagnóstico diferencial de alopecia difusa:
alopecia androgenética, eflúvio telógeno e alopecia areata - Parte I
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Abstract: Diffuse androgenetic alopecia (female pattern hair loss), telogen effluvium, and diffuse alopecia areata may have similar clinical manifestations. Subtle details on physical examination and dermoscopy of the scalp may help to identify those disorders. The authors present a practical discussion on how
to approach the patient with diffuse alopecia, considering clinical history, physical examination, and dermoscopic findings. If the diagnosis remains unclear after a careful analysis of the clinical signs, a scalp
biopsy may help to distinguish between the three diseases. In this first part of our study, an objective
review of female androgenetic alopecia is presented and the most important histological changes are discussed.
Keywords: Alopecia; Alopecia areata; Biopsy; Dermoscopy
Resumo: Alopecia androgenética difusa (alopecia de padrão feminino), eflúvio telógeno e alopecia
areata difusa podem ter apresentações clínicas similares. Detalhes sutis no exame físico e na dermatoscopia do couro cabeludo podem ser úteis no diagnóstico diferencial e interferir na conduta e resultados terapêuticos. Os autores apresentam uma discussão prática de como abordar a paciente com alopecia difusa considerando dados da história clínica, exame físico e dermatoscópico. Quando a dúvida
persistir após uma análise cuidadosa dos aspectos clínicos, uma biópsia de couro cabeludo pode permitir a distinção entre as três doenças. Nesta primeira parte, a alopecia androgenética de padrão feminino é abordada em maior detalhe e se faz uma revisão objetiva das principais alterações microscópicas
observadas.
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INTRODUCTION
Diffuse alopecia is defined as global diminishing
of hair with no formation of areas completely bald.1
Diffuse hair loss, especially in women, is a common
complaint in dermatology practice. The congenital
forms of diffuse alopecia and anagen effluvium after
chemotherapy generally present strong diagnostic
signs. However, telogen effluvium, androgenetic alopecia and diffuse alopecia areata are common disorders that present a challenge in the differential diagnosis. In typical situations it is not difficult to diagnose
these disorders. However, these three forms of alopecia may have similar clinical signs in the following
situations: when telogen effluvium does not occur in
an acute way two to three months after a known triggering factor; when the androgenetic alopecia is at its
initial stage or with female androgenetic alopecia pattern; or when alopecia areata does not present welldefined bald areas. In these cases, subtle details will
help distinguish one disorder from the other.1,2,3
This article, which is divided into two parts,
aims to highlight the most relevant clinical, dermoscopic, and histological differences between female
androgenetic alopecia, telogen effluvium, and diffuse
alopecia areata in a practical and objective way to help
the dermatologist to diagnose the causes of diffuse
alopecia. Detailed information about each disorder
can be found in literature reviews. 2-12
In this first part, the authors discuss the clinical,
dermoscopic, and histological findings of diffuse alopecia in general as well as those of female androgenetic alopecia. In the second part, the authors discuss
telogen effluvium and diffuse alopecia and compare
the three disorders in an objective way, presenting
them in a flowchart.
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MEDICAL HISTORY, PHYSICAL EXAMINATION
AND LABORATORY CHANGES
Diffuse alopecia
Women are more susceptible to telogen effluvium, more affected by central-pattern androgenetic
alopecia, and the main affected ones in most descriptions of diffuse alopecia areata.13-15 Female-pattern
baldness seems to be the most frequent form of diffuse alopecia, followed by telogen effluvium. Prevalence
of diffuse alopecia areata is still unknown, probably
due to underdiagnosis.13,14 Duration of the disorder,
type of complaint, and affected area of the scalp are
determined during the medical interview. Possible
triggers and time interval between these events and
the onset of complaints can assist in investigating the
etiology, as well as the identification of associated
diseases. Diet, medication being taken and dosages
should be investigated. Careful examination of the
scalp, parting the hair from the frontal hairline to the
occipital area, is a good way to find changes in hair
density; a magnifying glass or dermoscopy can assist
in the examination (Figure 1).16 The light hair pull
test, the pluck test, analysis of hair spontaneously
shed, and trichogram can be critical. No laboratory
investigation is essential for the diagnosis of diffuse
alopecia.
Female androgenetic alopecia
Androgenetic alopecia in its diffuse form is preferably called female androgenetic alopecia. Most
often, it affects women and does not present hyperandrogenemia in most cases. Female androgenetic alopecia occurs only after puberty. The main complaint is
thinning of the hair. Actual hair loss may occur in the
early stages, but the inability to recover hair density is

FIGURE 1: Physical examination. A. Central parting, aspect of the crown of the scalp. B.
Central parting, aspect of the occipital scalp
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characteristic. Clinically, hair loss is progressive in the
upper part of the scalp, and the frontal hairline is
maintained (Figure 2). In general, patients get to their
twenties and forties complaining of thinner hair and
“visible” scalp. Genetic inheritance is variable in female androgenetic alopecia. There are many genes involved in it, and their participation is not yet well defined.15 Again, women are more affected by this pattern
of alopecia, which causes great psychological disturbance.17 Occasionally, men may present with female
androgenetic alopecia without lacking hair in the
front of the scalp, which is characteristic of males.15
Prevalence of female androgenetic alopecia increases
with age: 12% of women in their twenties, 25% in
their fifties, and 50% in their eighties.18 Thickness of
the hair shaft is progressively reduced, defining the
mechanism of follicular miniaturization in the central
area of the scalp. As the hair is parted, one can easily
observe hair thinning, even in the initial phases of the
condition. A higher concentration of aromatase in the
occipital area of men and women and in women’s
frontal hairline is capable of converting strong androgens, like testosterone, into estradiol and estrone,
avoiding miniaturization.19
Another important change occurs in the follicular cycle. In women with female androgenetic alopecia, it was observed that 80% of the follicles had a real
rest period at the end of the telogen phase. This
period lasted from three to twelve months in 22% of
the follicles, contributing to a decrease in hair density.20 This phase, called teloptosis or kenogen, is responsible for empty follicles visualized on physical examination and dermoscopy.
Associations with acne, hirsutism, acanthosis
nigricans, infertility, and obesity may occur as part of
hyperandrogenic syndromes, especially polycystic
ovary syndrome and metabolic syndrome.21 The criteria for diagnosis of polycystic ovary syndrome can be
observed in up to 47% of patients with female androgenetic alopecia, and the criteria for diagnosis of anatomical ovarian polycystosis can be observed in up to
67% of these patients.22 Hyperinsulinemia and obesity
decrease the amount of sex-hormone-binding globulin (SHBG), increasing ovarian production of androgens and, thus, aggravating hair thinning.21
Monophasic contraceptives, implants with progestogens, and androgen supplements may trigger or worsen this kind of alopecia. The light hair pull test is
generally negative, and the amount of daily hair loss is
normal, up to 100 telogen hairs/day. A microscopic
evaluation of spontaneously-shed hairs collected over
a day exclusively reveals telogen hairs with shafts of
different diameters, associated with miniaturization.
Among the patients with female androgenetic
alopecia, those with menstrual irregularities or signs
An Bras Dermatol. 2012;87(5):742-7.

of hyperandrogenism should be subjected to a simple
laboratory investigation, since less than 40% of them
present changes in plasma androgens.22 Dosages of
luteinizing hormone (LH) and follicle-stimulating hormone (FSH), associated to the levels of dehydroepiandrosterone sulfate (DHEAS) and total testosterone,
assess ovarian function, adrenal function, and extra
production of androgens, respectively, and appear to
be sufficient. The extensive investigation of hyperandrogenism does not change therapy in most cases.22
Moreover, ferritin levels below 40ng/dl were found in
72% of women with female androgenetic alopecia.22
Despite the uncertain significance of this finding, it
might explain why outbreaks of telogen effluvium are
more common in women than in men with androgenetic alopecia. 22
DERMOSCOPY
Diffuse alopecia
Dermoscopy of the scalp has been increasingly
used in medical practice in recent years. Several methods, including traditional dermatoscope, dermatoscope with polarized light, videodermatoscope with
polarized light, and their association with a computerized analysis of hairs are available. Most dermatologists already use the traditional dermatoscope to examine pigmented lesions, and the findings on the scalp
resulting from the use of this device are the most relevant. Traditionally performed with gel or oil, when
used without immersion, dermoscopy may be useful
for analyzing tertiary structures of the scalp such as
vellus hair, irregularities, sweat pores, sebum secretion, and exudation. Dermoscopy can be used in evaluation or therapy follow-up, with an area being permanently marked with a small tattoo. One of the most
evident aspects of dermoscopy on the scalp is the

FIGURE 2: Female androgenetic alopecia. Clinical aspect with
emphasis on preservation of the frontal hairline
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observation of hair diameter. Normal dermoscopic
examination shows homogeneous diameters of the
shafts and a normal pattern of vascularization of the
scalp, with tree-like or circular vessels among follicular
units with one to four shafts.23 Occasional visualization
of thinner shafts is normal (histological parameter of
normality is seven terminal hairs for each vellus hair).2428
Skin pigmentation in a honeycomb pattern can be
identified in patients with darker skin or in areas of
sparse hair exposed to sunlight. Contrast with the
pigment network allows us to observe white dots,
which are correlated with the ducts of eccrine glands. 29
Female androgenetic alopecia
Clinical findings are not easily perceptible in the
initial phases of female androgenetic alopecia, and
dermoscopy may reveal early changes. A variety of hair
thickness is evident in the affected area, with a variation of more than 20% of the diameter of the shafts,
usually in the central area of the scalp, corresponding
to hair miniaturization.30 It is possible to compare hair
density in the occipital area with hair density in the
affected area, in an attempt to observe hair thinning.
Peripilar signs, as a peri-follicular brown halo (Figure
3) or slight desquamation, can be observed without
immersion.30 Seborrheic dermatitis may be associated
with female androgenetic alopecia. Yellowish scales
can be identified as well as an increase in circular vessels due to the inflammatory process. 23
In high magnification (70x) dermoscopy, three
major diagnostic criteria and three minor diagnostic
criteria were proposed for female androgenetic alopecia.31 The major criteria were the following: more than
four yellow dots in four fields in the frontal area,
decreased average shaft thickness in the frontal area

FIGURE 3: Dermoscopic aspects in diffuse alopecias. Variation of
the diameter of the shafts and perifollicular hyperpigmentation in
the crown in female androgenetic alopecia
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compared to the occipital scalp and more than 10% of
thin hairs (thinner than 0.03 mm) in the frontal area.
Minor criteria included the following: perifollicular
discoloration, increased single-hair pilosebaceous
units in the frontal area compared to the occipital
area, and increased vellus hairs in the frontal area
compared to the occiput. Two major criteria and/or
one major and one minor criterion reached a specificity of 98%, when related to histopathology, in 59
cases. These findings highlight the differences between female androgenetic alopecia and telogen effluvium, but their practical application is still limited
because most dermatologists use conventional dermoscopy, which does not allow for these changes to
be easily identified.
MICROSCOPIC FEATURES
Diffuse alopecia
Scalp biopsy in diffuse alopecia is recommended
when clinical and dermoscopic findings are inconclusive. Instructions on how to better obtain a sample of the
scalp to investigate alopecia have been discussed elsewhere.32 Briefly, samples obtained with 4 to 6 mm punches that includes the hypodermis to access the bulbs
of terminal follicles, and histological transverse sections
to analyze the follicles globally, are essential to study
cases of diffuse non-scarring alopecia. Recognizing normal qualitative and quantitative parameters of the scalp
is critical to identify pathological changes, for a systematic analysis of histological transverse sections can provide sufficient data for the diagnosis.
The first step is to count the total number of
follicles and identify the number of vellus, terminal
and telogen hairs, telogen germinal units, and catagen
hairs using multiple levels of histological sections
from the superficial dermis to the hypodermis. The
total number of follicles in a 4mm punch may be
between 19 and 59, due to individual variations, such
as ethnicity (in the authors’ experience, the average is
between 30 and 35 follicles).24,33 By definition, vellus
hairs have hair shaft diameter smaller than or equal to
the thickness of the inner root sheath and are seen at
the superficial dermis.24 The number of terminal hairs
should be divided by the number of vellus hairs, defining the ratio terminal:vellus (T:V). In normal scalp,
this ratio is 7:1 or more.24-28 Telogen count (TC) is
obtained by dividing the number of telogen hairs
(including catagen hairs and telogen germinal units)
by the total number of terminal follicles (vellus hairs
are not considered). Normally, this rate is around 6%
in 4 mm punch biopsies.24,25,27,28 In case of inflammation, it is important to observe intensity, location
(perivascular, perifollicular or peribulbar) and composition (if there are cells other than lymphocytes). It is
also useful to note the presence of trichomalacia.
An Bras Dermatol. 2012;87(5):742-7.
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Finally, follicular fibrous tracts, which serve as “trail”
for the hair cycle (also called streamers or stelae)
should be examined in relation to their number and
aspect, especially if there is an inflammatory component and melanophages nearby.
Androgenetic alopecia
The typical finding of androgenetic alopecia is a
total number of follicles within the usual range, with
a decrease in the ratio T:V, where the diagnostic rate is
considered less than or equal to 4:1 (Figure 4).24-26,28,34
Over time, TC also increases.24-26,28,34 Another characteristic of the disease is noticeable variation between the
diameters of the channels and terminal follicular
shafts.24,25,28,34 Increased size of sebaceous glands is
mentioned by some authors, although this parameter
has not been critically assessed.34 Inflammation, when
present, is predominantly lymphocytic and of mild
intensity, usually around the superficial parts of the

A

B

FIGURE 4: Histological transverse section of androgenetic alopecia.
A. Superficial dermis with approximately 60 follicles with visible
variation in hair shaft diameter. B. Hypodermis with approximately
34 terminal hair follicles (T:V ratio of 1.3:1). HE, objective x40
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follicle.25,34 Trichomalacia is not observed. As there is
progressive miniaturization of follicles, the number of
follicular fiber tracts also increases, and the more
chronic the disease is, more hyalinized and less vascularized they become.24,25,34
Microscopic differential diagnosis between
androgenetic alopecia in the initial phase and telogen
effluvium can be difficult. Ekmekci, Sakiz and Koslu
showed that 58% of all patients with androgenetic alopecia presented signs of alopecia in the occipital
scalp, a fact that makes clinical differentiation with
chronic telogen effluvium difficult.35 When biopsies
from the patients’ occipital scalp were analyzed, 25%
showed histological changes compatible with androgenetic alopecia. The most widely accepted histological parameter for differentiating the two diseases is
the number of terminal hairs compared to the number
of vellus hairs. The ratio T:V < 4:1 is characteristic of
androgenetic alopecia (ratio = or < 3:1 is considered
conclusive) and the ratio T:V > 7:1 is indicative of
chronic telogen effluvium.25,26,35-37 This means that T:V
values between 4:1 and 7:1 may not define the diagnosis. Furthermore, the number of telogen follicles
and/or telogen germinal units may increase in both
conditions, becoming one more complicating factor.
However, as evidenced by Sinclair et al, these ratios
are dependent on the sample, and multiple biopsies
may be required to obtain the real values in each
patient.26 In another article, Sinclair reported the case
of a young woman with clinical and histological parameters of chronic telogen effluvium associated with
thyroid disease who presented significant changes in
the macro and microscopic characteristics of alopecia
in a year, leading to the diagnosis of androgenetic alopecia.37 The author points out limitations in the sample (at the onset of symptoms, just one 4mm punch
biopsy was performed) as a possible cause for the initial misdiagnosis and emphasizes the real difficulty in
differentiating between the two conditions.
CONCLUSION
Diffuse alopecia may present a diagnostic challenge when it is caused by female androgenetic alopecia, telogen effluvium, or diffuse alopecia areata. In
female androgenetic alopecia, the main complaint is
hair thinning. Also, lower hair density in the central
portion of the scalp, with preservation of the frontal
hairline, is perceptible on physical examination. The
main dermoscopic criteria for the disease include
more than four yellow dots in four sections of the
frontal area, decreased average shaft thickness in the
frontal area compared to the occipital area, and more
than 10% of thin hairs in the frontal area. The most
striking histological characteristic of the disease is the
ratio T:V < 4:1. q
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