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Scalp Dermatoscopic Findings in Androgenetic Alopecia
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Background: Clinicians are searching for new methods to
diagnose and predict the course of androgenetic alopecia
noninvasively. Objective: Our aim is to evaluate tricho-
scopic findings and their relations with disease severity in
androgenetic alopecia. Methods: The videodermatoscopic
findings of 143 female and 63 male patients with andro-
genetic alopecia were compared with each other, with those
of healthy subjects (n=100), and with those of patients with
other nonscarring alopecias (n =208). Mann-Whitney U-test,
2 analyses, and logistic regression analysis were used for
statistical analysis. Results: No statistically significant rela-
tion was found between trichoscopic findings and severity in
male androgenetic alopecia (MAGA) on the basis of the mo-
dified Hamilton Norwood scale (among 7 degrees); how-
ever, multihair follicular unit and perifollicular pigmentation
were related to low severity whereas white dots, honey-
comb pattern pigmentation, and brown dots were related to
high severity. On the other hand, according to the Ludwig
classification, arborizing red lines were related to low se-
verity and brown dots were related to high severity, whereas
there was no difference in stages between the Ebling and
Olsen classifications in female androgenetic alopecia (FAGA).
In the characteristic trichoscopic findings in this study,
perifollicular pigmentation was found as a normal feature of
the scalp, whereas multihair follicular unit and honeycomb
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pigment pattern, which were previously considered as
normal features, were observed to be related to androgenetic
alopecia. Conclusion: No relation was found between
MAGA severity and trichoscopic findings, as well as bet-
ween FAGA severity according to different disease severity
classifications and trichoscopic findings. (Ann Dermatol
26(4) 478~ 484, 2014)

-Keywords-
Androgenetic alopecia, Dermoscopy, Trichoscopy

INTRODUCTION

Androgenetic alopecia (AGA) is the most common form of
hair loss both in men and women, and is characterized by
a progressive loss of hair diameter, length, and pigmen-
tation'. It is sometimes difficult to diagnose AGA clini-
cally; thus, dermatologists are searching for new methods
to facilitate the diagnosis. Trichoscopy is one of these me-
thods, and AGA is characterized trichoscopically accor-
ding to an increased proportion of thin and vellus hairs,
hair shaft thickness heterogeneity, perifollicular discolo-
ration (hyperpigmentation), and the presence of a variable
number of yellow dots (YD), as reported in previous stu-
dies™.

This study aimed to evaluate the trichoscopic findings in
AGA in relation to disease severity, as well as to compare
the trichoscopic findings of male AGA (MAGA) with those
of female AGA (FAGA).

MATERIALS AND METHODS
Patients

The whole scalp of 206 (143 women, 63 men) patients



with AGA was evaluated by using videodermoscopy in
dermatology outpatient clinics between January 2011 and
June 2011. This study was approved by local ethics
committee. The trichoscopic findings of the 143 FAGA
and 63 MAGA patients were compared with each other
according to disease severity, as well as compared with
those of patients with other nonscarring alopecias, in-
cluding seborrheic dermatitis (n=112), alopecia areata
(AA) (n=39), psoriasis (n=31), telogen effluvium (TE)
(n=22), and trichotillomania (TC) (n=4), and with those
of healthy subjects (n=100). Among the FAGA patients in
the study group, 56 also had seborrheic dermatitis and 3
also had psoriasis. Moreover, 23 of the MAGA patients
also had seborrheic dermatitis and 4 of them also had
psoriasis.

Diagnosis

FAGA was clinically suspected in cases of frontal (Chris-
tmas tree pattern), diffuse central, or vertex/frontal (male
pattern) accentuation with sparing of the occipital area®.
The diagnosis was established through clinical examina-
tion and confirmed with scalp biopsy in ambiguous cases.
Three patients suspected of having FAGA or TE had punch
biopsy specimens taken from the immediately adjacent
skin on the midscalp, and all specimens were sectioned
horizontally. The terminal-to-vellus hair ratio at the midi-
sthmus level was used to set the diagnosis. A ratio of <4 :
1 was accepted as indicative of FAGA, whereas a ratio of
<8 : 1 together with an anagen-to-telogen ratio of <8 : 1
was accepted indicative of TE”. The severity of FAGA was
estimated according to Ludwig’s scale in 3 degrees, and
cases with frontal accentuation (Christmas tree pattern)
were estimated according to the Olsen scale in 3 degrees.
Patients with diffuse central or vertex/frontal (male pattern)
alopecia sparing the occipital area were classified as
having FAGA of a male pattern, and the severity was
estimated according to Ebling’s classification in 5
degrees®’.

Similar to FAGA, the diagnosis of MAGA was established
according to clinical findings. These findings were alope-
cia starting from the temporal and midfrontal scalp and
reaching to the posterior scalp, or centrifugal alopecia sta-
rting from the vertex. In 3 patients with MAGA alopecia,
the FAGA pattern was observed similar to some Asian
men; there was diffuse thinning in the frontal and midline
areas, whereas temporal and vertex areas were less affec-
ted. To estimate the disease severity in MAGA patients,
the modified Hamilton Norwood (H-N) scale was used
and alopecia was graded in 7 degrees. Afterward, the
MAGA severity was categorized as follows: MAGA di-
sease severity group 1 (DSG-1) as the sum of H-N scales 1,
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2, and 3, and MAGA disease severity group 2 (DSG-2) as
the sum of H-N scales 4, 5, 6, and 7.

Trichoscopic examination

To elucidate the vascular patterns and to avoid nosoco-
mial infections, a solution combining propanol and butane-
diol and glycerin as immersion gel were used in limited
cases before trichoscopic examination. At least 4 images
were taken with x 100 magnification from the parietal,
frontal, occipital, and lesional areas.

Statistical analysis

Statistical analysis was performed by using SPSS ver. 15.0
(SPSS Inc., Chicago, IL, USA). The concordance of the
data to normal distribution was checked with the Kolmo-
gorov-Smirnov test. Continuous data are given as the
mean +standard deviation. Multiple logistic regression
analysis tests were applied to determine the relation bet-
ween variables and risk factors. Categorical variables were
summarized as percentages and compared by using the x*
test. Mann-Whitney U-test was applied to compare 2 gr-
oups with continuous data that did not show a normal
distribution. Significance was set at p<0.05.

RESULTS

The age of the MAGA patients varied from 12 to 75 years
(mean, 37.3+16.6 years), and that of the FAGA patients
varied from 15 to 79 years (mean, 34.3 +15.2 years). The
patients enrolled in our study had mostly type Ill Fitz-
patrick’s skin phenotype.

Male androgenetic alopecia

The common trichoscopic findings were hair diameter
diversity (HDD), structureless red areas (SRA), brown dots
(BD), and perifollicular white scales (PWS) (p<0.001).
Among the less common trichoscopic findings were white
dots (WD), YD, multihair follicular unit (MHFU), and
hidden hair (HH) (p<0.05; Table 1). The common tri-
choscopic findings in MAGA compared with those in
other nonscarring alopecias are summarized in Table 1.

There was no statistically significant relation between
MAGA severity (among 7 degrees in the modified H-N
scale) and trichoscopic findings, although WD were seen
in 5 of 9 patients in MAGA degree 5 (p=0.098). On the
other hand, when the 2 MAGA severity groups (DSG-1
and DSG-2) were compared, MHFU and perifollicular
pigmentation (PFP) were found to be related to low se-
verity (mostly seen in DSG-1), whereas WD, honeycomb
pigment pattern (HCPP), and BD were observed to be
related to severe disease (mostly seen in DSG-2) (Table 2).
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The relations of trichoscopic findings to disease severity in
the DSG-1 and DSG-2 are summarized in Table 2.

Female androgenetic alopecia

Among female patients in whom disease severity was
assessed according to Ludwig classification, the common
trichoscopic findings were miniaturization, PFP, MHFU,

Table 1. Common trichoscopic findings in patients with male
androgenetic alopecia in comparison with patients with other
nonscarring alopecias (N=63)

twisted red loops, arborizing red lines (ARL), SRA, HH,
atypical red vessels (ARV), YD, WD, and BD (p<0.05;
Table 3). HCPP was also frequent (13.4%, p=0.268);
however, the frequency was not statistically significant as
seen in MAGA.

When FAGA cases were classified according to the Ebling
and Olsen classifications, there was no difference between
trichoscopic findings in the different severity groups. In
the Ludwig classification, ARL was detected to be more
common in stage 1 and BD was detected to be more
common in stage 3 when compared with other nonsca-
rring alopecias (Table 4). Accordingly, early-stage FAGA

Trichoscopic structures n (%) p-value
Arborizing red lines 23 (36.5) >0.05
Atypical red vessels 21 (33.3) >0.05 Table 3. Common trichoscopic findings in female androgenetic
Comma vessels 0 (0) >0.05 alopecia and their comparison with those of other nonscarring
Corkscrew vessels 0 (0) >0.05 alopecias (N=134)
Structureless red areas 33 (52.4) <0.001 Trichoscopic structures N (%) value
Radial capillaries 0 (0) >0.05 P ° P
Red dots and globules 10 (15.9) >0.05 Arborizing red lines 25 (18.7) <0.001
Glomerular vessels 10 (15.9) >0.05 Atypical red vessels 23 (17.2) <0.001
Twisted red loops 16 (25.4) >0.05 Structureless red areas 25 (18.7) <0.001
Honeycomb pigment pattern 16 (25.4) >0.05 Twisted red loops 26 (19.4) 0.029
Yellow dots 16 (25.4) 0.024 Honeycomb pigment pattern 18 (13.4) 0.268
Perifollicular pigmentation 29 (46) 0.179 Yellow dots 25 (18.7) 0.001
Hair diversity 63 (100) <0.001 Perifollicular pigmentation 87 (64. 9) <0.001
Perifollicular white scales 9 (14.3) 0.001 Hair diameter diversity 134 (10 <0.001
White dots 18 (28.6) 0.011 White dots 11 (8. ) <0.001
Multihair follicular unit 38 (60.3) 0.026 Multihair follicular unit 75 (56) 0.012
Brown dots 14 (22.2) <0.001 Brown dots 3 (2.2) 0.005
Hidden hair 9 (14.3) 0.002 Hidden hair 25 (18.7) <0.001
Table 2. Relations of trichoscopic findings between 2 MAGA severity groups (DSG-1 and DSG-2)
MAGA severity group  Arborizing Honeycomb  Perifollicular Brown Perifollicular White Multihair
(patient No.) red lines pigment pattern white scales dots pigmentation dots follicular unit
MAGA DSG-1 (40) 18 (45) 6 (15) 8 (20) 5 (12.5) 3 (57.5) 7 (17.5) 28 (70)
MAGA DSG-2 (23) 5 (21.7) 0 (43.5) 1 (4.3) 9 (39.1) 6 (26.1) 11 (47.8) 10 (43.5)
p-value 0.065 0.012 0.087 0.014 0.016 0.010 0.038
Values are presented as number (%).
MAGA: male androgenetic alopecia, DSG-1: disease severity group 1, DSG-2: disease severity group 2.
Table 4. Trichoscopic findings and their correlations with disease severity according to the Ludwig classification
Ludwig degree Arborizing Atypical Structureless Hopeycomb Yellow 'Halr Perifollicular Mu!tlhalr Brown Hidden
: . pigment diameter . . follicular .
patient, n red lines red vessels red areas dots L pigmentation . dots hair
pattern diversity unit
FAGA L-1 (68) 20 (29.4) 11 (16) 16 (23.5) 6 (8.8) 15 (22) 68 (100) 38 (55.9) 43 (63.2) 0 (0) 18 (26.5)
FAGA L-2 (61) 4 (6.6) 11 (18) 7 (11.5) 12 (19.7) 8 (13) 61 (100) 46 (75.4) 29 (47.5) 2 (3.3) (8.2)
FAGA L-3 (5) 1 (20) 1 (20) 2 (40) 18 (13.4) 2 (40) 5 (100) 3 (60) 3 (60) 1 (20) 2 (40)
p-value 0.004 >0.05 0.098 0.131 >0.05 >0.05 0.066 >0.05 0.011 >0.05

Values are presented as number (%).

FAGA: female androgenetic alopecia, L-1: Ludwig stage 1,
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L-2: Ludwig stage 2, L-3: Ludwig stage 3.



(low disease severity) was found to be related to ARL and
late-stage FAGA (high disease severity) was observed to be
related to BD similar to MAGA. In the early stage (low-
severity MAGA), PFP and MHFU were common; in the
late stage (high-severity MAGA), HCPP, BD and WD were
common. On the other hand, when the frequencies of the
common trichoscopic findings were compared between
MAGA and FAGA, only 2 findings were statistically more
common: WD and BD in MAGA.

DISCUSSION
White dots

Similar to the findings of Ross et al.>, WD were more com-
mon in chronic and/or severe disease in our study (Fig.
1A, B).

Abraham et al.” related WD to eccrine glands and folli-
cular ostia histologically in their study. In AGA, the 5-a -
reductase activity stimulates sebaceous glands and causes
hypertrophy; however, its effect on eccrine glands is not
clearly known'""?. Although it is known that the eccrine

glands are stimulated mainly by cholinergic stimulation, 5-
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a -reductase activity could also be seen in acrosyringium,
which may cause these glands to undergo hypertrophy
like sebaceous glands in AGA. In our study, the WD in
AGA were not similar to those of AA, and the distances
between WD were detected to be more variable in AGA;
thus, we thought that this scattered form of WD in AGA
can be attributed to 5- @ -reductase activity and its effects
on both the acrosyringium and pilosebaceous ostium'".
Although AGA is classified within the nonscarring alop-
ecias, it could also show perifollicular infiltrates as a histo-
pathological feature. Furthermore, in advanced disease,
follicles can be replaced by connective tissues, leading to
fibrous tracts and finally causing atrophy in follicles. These
empty follicular ostia are seen as WD*"'. In concor-
dance with this finding, WD were observed to be more
common in the late stages of AGA in our study. On the
other hand, Kossard and Zagarella' observed WD in ca-
ses with scarring alopecia and considered these WD as
being the melanin pour places in fibrous tracts of scar
tissue. Thus, it could be postulated that the fibrous tracts
seen in the late stages of AGA can also cause these tricho-
scopic findings such as WD.

Fig. 1. (A) Perifollicular pigmenta-
tion, brown dots, white dots, mini-
aturization, and hair diameter div-
ersity in a 65-year-old patient with
male androgenetic alopecia Hamil-
ton Norwood stage 5. (B) Miniatu-
rization, hair diameter diversity,
white dots, and perifollicular pigm-
entation in a 25-year-old patient
with female androgenetic alopecia
(FAGA) Ludwig stage 1. (C) Peri-
follicular pigmentation, glomerular,
and signet ring vessel (in green
circle), hidden hairs, miniaturiza-
tion, and hair diameter diversity in
a 23-year-old FAGA Ludwig stage
1 patient with seborrheic derma-
titis. (D) Perifollicular pigmentat-
ion, multihair follicular unit, minia-
turization, and hair diameter diver-
sity in a 32-year-old FAGA Ludwig
stage 1 patient.
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As dark skin color makes WD more obvious, the frequency
of WD in our study was high because our patients had dark
skin color, similar to the findings of Zhang et al.”°. To our
knowledge, interfollicular pinpoint WD can be seen in the
sun-exposed scalp of patients with skin phototypes Il and
IV and in the normal scalp of those with phototypes V and
VI'’. These dots appear as small (0.2~0.3 mm) WD
distributed regularly in the interfollicular scalp, dispersed
across the mosaic pigmented network. They have been
correlated with the acrosyringeal and follicular
openings'®?'. In our study, we saw both these regular
pinpoint WD between the HCPP together with irregularly
distributed white areas.

According to our results, WD were more common in
alopecia totalis, sisaipho, and late-stage MAGA. The com-
mon features of these 3 conditions were the effect of cumu-
lative, direct sun damage with inflammatory infiltrates.
Additionally, in our opinion, the more dense and irregu-
larly distributed form of AGA is attributed to 5- @ -redu-
ctase activity in the glands.

Women usually have longer hair than men; thus, damage
caused by the sun and, consequently, the frequency of
HCPP are less frequent in women. Thus, in our study
group, WD were observed less commonly in FAGA than
in MAGA.

Honeycomb pigment pattern

In our study group, HCPP was observed to be more com-
mon in severe MAGA. Ross et al.’ related HCPP to ch-
ronic sun exposure, whereas Tosti observed WD in sub-
jects with chronic sun exposure and in those with dark
skin”’. Thus, to determine the effect of cumulative sun
exposure on scalp trichoscopic findings, we classified our
patients and 100 healthy controls into 2 groups according
to their ages: <25 years and =50 years. The ratio of
HCPP in the control group was 0 : 43 in the <25-year age
group and 2 : 20 in the =50-year age group. Furthermore,
the ratio of HCPP in patients with alopecia was 16 : 122
in the <25-year age group and 11 : 43 in the =50-year
age group. The difference between the 2 age groups was
found to be not significant in both the alopecia and con-
trol groups; however, HCPP was detected to be signi-
ficantly more common in the alopecia group. Logistic
regression analysis revealed that when this pattern is
observed trichoscopically, the estimated alopecia risk was
3.2 times as high.

Hidden hair

In our study group, HH was common in patients with
FAGA, MAGA, seborrheic dermatitis, and psoriasis. The
presence of psoriasiform hyperplasia and dermal infiltrates
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both in seborrheic dermatitis and psoriasis together cause
epidermal thickness, whereas pilosebaceous unit was
sparse' "' Consequently, the hair shaft appeared hidd-
en and lying under this thickened epidermis, prompting us
to name this appearance as HH (Fig. 1C).

This sign, observed in AGA in our study group, was attri-
buted to accompanying seborrheic dermatitis and psori-
asis with miniaturized hair shafts in those patients. On the
other hand, isolated AGA may be the only reason because
dermal infiltrates are also common in AGA, which may
cause epidermal augmentation similar to seborrheic der-
matitis and psoriasis’*.

Multihair follicular unit

Hair density is related to the number of hairs extending
from 1 pilosebaceous unit; in a healthy person, this is
about 1~ 3 hairs from 1 unit. Thus, Rakowska et al.* acce-
pted 1 hair pilosebaceous unit as a minor criterion for
AGA'®. We assessed regularly arranged >3 hairs from 1
unit without any epidermal and peripilar sign as MHFU
that differs from tufted hairs seen in folliculitis decalvans,
lichen planopilaris, and central centrifugal cicatricial
alopecias®. Although it could be seen in both healthy
persons and alopecia patients, MHFU was found to be
related to alopecia in our study group. To our knowledge,
the percentage of follicular units with only 1 hair is also
increased in TE and various forms of anagen hair loss*?. It
was found to be statistically significant in MAGA and
FAGA when compared with other alopecias and with the
healthy control group in addition to this literature.

MHFU was also found to be related to less severe MAGA
and FAGA (Fig. 1D). In early AGA, dermal and peri-
follicular inflammation constituting growth factors and
cytokines, together with the anabolic effects of testoste-
rone, may provoke this augmentation.

Perifollicular pigmentation

PFP was first described by Deloche et al.**. Inui et al.”
reported PFP in almost all patients with alopecia who had
fair skin; however, the ratios were lower in Asian patients,
similar to our study. PFP is thought to be the result of
dermal infiltrates in AGA***
is thought to be due to the effect of cosmetics, chemicals,
ultraviolet light, mucin deposit, and melanocytes; how-
ever, the etiopathogenesis is still unknown'>?°.

PFP was found to be significantly more common in FAGA
patients than in MAGA patients in our study group. Thus,
inflammation could be postulated to be more severe in
FAGA (Fig. 1A, B).

When the relation between skin color and PFP was eva-
luated, PFP was found to be more common in Fitzpatrick’s

. Perifollicular inflammation



skin phenotype 3 both in the alopecia and control groups,
although it was not statistically significant. The ratio of PFP
in the control group was 15 : 43 in the <25-year age
group and 0 : 20 in the =50-year age group, and the
frequency of PFP was not different between the alopecia
and control groups. Logistic regression analysis for PFP
revealed that when found trichoscopically, the estimated
risk for alopecia is 3.2 times higher.

Thus, PFP seemed to be a normal hair feature in persons
younger than 25 years. Deloche et al.** detected high
peripilar pigmentation in subjects having high hair den-
sity. Furthermore, Rakowska et al.* related high hair den-
sity with the number of hairs extending from 1 follicular
unit. Thus, MHFU and PFP were found to be common in
our healthy young controls aged <25 years.

Brown and yellow dots

The ratio of YD were 16 : 63 in MAGA and 25 : 143 in
FAGA in our study, similar to previous studies: 13 : 50 in
Deloche et al.’s study®, 6 : 34 in MAGA and 1 : 7 in
FAGA in Inui et al.’s study®®, and 13 : 50 in MAGA and 1 :
10 in FAGA in Inui et al.’s other study’. YD were also
seen in TC (1 : 4), psoriasis (6 : 31), seborrheic dermatitis
(44 : 112), and TE (1 : 22) in our study group, whereas
Rakowska et al.* described YD as the main dermoscopic
criteria to discriminate FAGA and chronic TE.

YD in AGA are thought to be the result of sebaceous hy-
pertrophy and lagooning in glands as a result of end-organ
hypersensitivity*. YD were observed to be more common
in MAGA in both Inui et al.’s>*® study groups and ours in
relation to higher levels of androgens supporting this
hypothesis.

YD are first described as uniform pink-YD by Ross et al.?
however, in our study, some of them were brown. BD
were detected to be a marker of severity both in MAGA
and FAGA in our study (Fig. TA).

Rudnicka et al.>'?? described scattered brown areas in
discoid lupus erythematosus and actinic keratosis and
regularly distributed gray or brown-gray dots in the eye-
brow area of patients with frontal fibrosing alopecia. In ad-
dition, Fu et al.” identified dirty dots as a normal finding
in the scalps of 10 of 19 healthy children that represent
nonmicrobial environmental particles. On the other hand,
in our study, we saw BD in AGA located in perifollicular
and interfollicular areas similar to YD that we think are
brown because of the dark skin color of the patients.

Hair diameter diversity

The characteristic trichoscopic findings of AGA are known
as HDD and PFP**. Similar to previous studies, all of our
patients with AGA demonstrated HDD, confirming that
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this sign is the main criterion in AGAZ3** (Fig. TA~D).
There are no data about the relation between MAGA se-
verity and trichoscopic findings between classifications
such as Ludwig, Ebling, Olsen, and modified H-N. On the
other hand, Zhang et al.”® investigated the relation bet-
ween FAGA and trichoscopic findings according to the
Ludwig classification. In their study, the characteristic tri-
choscopic features (at 10-fold magnification) of FAGA
were brown and white peripilar signs, WD, scalp pigmen-
tation, and focal atrichia. White peripilar signs, scalp pig-
mentation, and focal atrichia positively correlated with the
stage (Ludwig stage 3)*. In both Zhang et al.’s
study, it would be more appropriate to use the basic and
specific (BASP) classification in addition to Ludwig, Ebl-
ing, Olsen, and modified H-N scale that is applicable to
both MAGA and FAGA. The BASP classification is a new
stepwise, systematic, and universal system for patterned
hair loss, regardless of sex’®.

There is no study in the literature about the relation bet-
ween MAGA severity and trichoscopic findings according
to different disease severity classifications. On the other
hand, Ross et al.> emphasized YD being higher in late
AGA in their study. In addition, Lacarrubba et al.” un-
derlined miniaturization as being higher in early AGA.
Besides, in our study, PFP was detected to be a charac-
teristic trichoscopic finding of AGA that was described as
a normal feature of the scalp in healthy persons younger
than 25 years. In addition, MHFU and HCPP, which were
previously accepted as normal features, were also found
to be related to alopecias in this study.

Among the study group patients with FAGA, 56 also had
seborrheic dermatitis and 3 also had psoriasis; thus, trich-
oscopic features such as ARL, ARV, and SRA were attri-
buted to the accompanying diseases in these patients.
Twenty-three of the MAGA patients also had seborrheic
dermatitis and 4 of them also had psoriasis; thus, trichos-
copic figures such as PWS, SRA, signet ring vessel, and
HH were attributed to additional diseases. Similar to our
findings, Ross et al.’ detected red loops in AGA patients
and ARL, HCPP, and YD in patients having both AGA and
seborrheic dermatitis. On the other hand, on patient
selection, it might be more accurate to select AGA pati-
ents without seborrheic dermatitis, or compare groups
with or without seborrheic dermatitis.

To have more meaningful and significant results, a better-
designed study with a larger number of patients and con-
trols should be done in different age groups and the re-
sults confirmed histopathologically.

and our
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