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Adriana Rakowska, MD Background: Trichoscopy is a newly developed method of hair image analysis,

Department of Dermatology based on videodermoscopy of hair and scalp.
CSK MSWIA Objective: The aim of the study was to establish normal values and set the stan-

Woloska 137, 02-507 Warsaw dard for trichoscopy in female population.

Poland Patients and methods: A total of 60 healthy females with no symptoms of hair or
scalp diseases in anamnesis, upon clinical examination and in classic hair diagnostic
techniques were included into the study. Mean age of these females was 36.5
(19-64) years. Trichoscopy was performed with the use of Fotofinder Il. In all pa-
tients trichoscopy was performed in four locations (frontal area, occipital area, left
and right temporal area). Hair and perifollicular area were evaluated. Measurements
alopecia, dermoscopy, hair, were performed with the application of the MoleAnalyzer software.

trichoscopy, women, Results: Mean hair thickness was 0.06Tmm=0.008mm in frontal area vs.

videodermoscopy 0.057mm=0.007mm in occiput (p<0,001) and vs. 0.058mm +0.008mm in left tem-
poral area and 0.059mm=0.008mm in right temporal area (p>0.005). The per-
centage of thin hairs (below 0.03mm) was 5%=+4.3 in frontal areavs. 5.5%+*4.8 in
occiput vs. 6.4%=5.7 in right temporal area. The highest proportion of single-hair pi-
losebaceous units was observed in the temporal areas (29.1£16.2 vs. 23.2+13.5 in
frontal and 18.4+12.1 in occipital areas; p<0.005).
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Based on study results, the norms for parameters measured in trichoscopy were
assessed: mean hair thickness bigger than 0,053mm in frontal area and bigger than
0,050mm in others; percentage of thin hairs should be less than 10% in frontal and
occipital area and less than 13% in temporal areas.

The percentage of pilosebaceous units with single hair should be less than 35% in
frontal area, 30% in occiput and 40% in temporal areas.

Yellow dots were seen sporadically and they shouldn’t be in a higher number than
3 in 4 fields of vision with 70-fold magnification in frontal area and only 1 in others.

Perifollicular discoloration should be lower than 25% for frontal area, lower than
15% in occiput and 20% for temporal areas.

Conclusion: A standard procedure to perform trichoscopy (hair and scalp videoder-

moscopy) for diagnostic purposes was developed. Norms of measurable parameters
were established for the population of adult white females.

|ntrOdUCti0n as hair shaft thickness, without the need of removing hair

for diagnostic purposes. It also allows in vivo visualiza-

Trichoscopy’2 is a newly developed method of hair  tion of the epidermal portion of hair follicles and perifolli-
image analysis, based on videodermoscopy of hair and  cular epidermis.34

scalp. The method allows visualization of hair shafts at The usual working magnifications are 20-fold to 70-

high magnification and performing measurements, such  fold. While the handheld dermoscope with 10-fold magni-
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fication may give easy and quick evaluation of hair, it
does not precisely measure or document.

Several reports raise the issue of potential usefulness of
this technique in diagnosing hair and scalp disorders,
such as microsporiasis,> androgenic alopecia,® alopecia
areata,’.8 lipedematous alopecia,? pediculosis’® or inheri-
ted hair shaft abnormalities,’1.12 but the method has not
been standardized yet and there is little about what is nor-
mal value.

The aim of the study was to standardize the trichosco-
py method and to establish the norms for measurable pa-
rameters in healthy females.

Patients and methods

A total of 60 female patients were included into the stu-
dy. The mean age was 36.5 (range 19-64) years.

Trichoscopy was performed with the Fotofinder Il
videodermoscope, which permits scalp visualization at
20-160-fold magnification. The device is equipped with
software which allows carrying out measurements of
structures visualized in magnified images and provides re-
sults in real scale. Images of the scalp were taken at a 20-
fold magnification which allows high quality enlargement
of 1cm? of scalp area to the size of a computer screen
and at 70-fold magnification which magnifies in a similar
manner an area of 9Imm?2.

In each patient one image at 20-fold magnification and
4 images at 70-fold magnification were taken each of fol-
lowing four areas: frontal, occipital, right temporal and
left temporal.

Hair thickness was measured at 70-fold magnification,
in direct proximity to follicular orifices. Hairs have been
identified as "thin hairs" (below 0.03mm), "medium-sized
hairs" (0.03-0.05mm) and "thick hairs" (above 0.05mm).

The images have been evaluated in accordance with the
scheme presented in Table I.

The norm’s interval was set as the range of one stan-
dard deviation from mean value, two-sided.

Statistical analysis was performed with the use of Q
Friedman test and W Wilcoxon analysis.

The study design was approved by the local ethics com-
mittee.

Results

Hair thickness

The thickest hairs have been observed in the frontal
area, whereas the thinnest in the occipital area. Mean
hair thickness was 0.061Tmm=0.008mm vs. 0.057mm
+0.007mm; respectively (p<0.001). The mean hair thick-
ness in both temporal areas was similar to the thickness
in occiput and the differences were not statistically signifi-
cant (0.058mm=0.008mm in left temporal area and
0.059+0.008mm in right temporal area; p>0.005, Fig. 1).

Table |
Scheme of the trichoscopic images evaluation in presented
study.

Parameter Method of the evaluation

Vellus hairs number of vellus hairs calculated in

one field of vision (FOV) at 20-fold
magnification

total number of vellus hairs in four
FOVs at 70-fold magnification

highest result in one FOV from the
above (at 70-fold magnification)

Distribution of
hair thickness

percentage of thin hairs (less than
0.03mm)

percentage of medium-sized hairs
(0.03mm to 0.05mm)

percentage of thick hairs (above
0.05mm)

mean hair thickness (mm)

Pilosebaceous
units

percentage of single-hair units (at
20-fold magnification)

percentage of double-hairs units

percentage of triple-hairs units

Yellow dots

number of yellow dots per FOV
calculated at 20-fold magnification

number of yellow dots per FOV
calculated in four fields of vision at
70-fold magpnification

the highest result from the above
(at 70-fold magnification)

Perifollicular
yellow discolo-
ration (hyper-
pigmentation)

percentage of follicular ostia with
perifollicular yellow discoloration
calculated 20-fold magnification

number of follicular ostia with peri-
follicular yellow discoloration in
four FOVs at 70-fold magnification

the highest result from the above
(at 70-fold magnification)

Other

white dots (scarified follicular ostia),
cadaverized hairs, broken hairs

desquamation (rated 0-4)
presence of abnormal blood vessels

presence of exclamation mark hairs
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Figure 1

Mean hair diameter in frontal, occipital and temporal areas.

Asterix indicates the most important, statistically significant

differences between (p<0.001).

The norms for this parameter are 0.053-0.070mm for
frontal area, 0.050-0.064mm for occipital area and 0.050-
0.067mm for both temporal areas.

Only the lower value is important from the clinical
point of view, thus the norm for this parameter should
be: mean hair thickness bigger than 0.053mm in frontal
area and more than 0.050 mm in others.

Differences between left and right temporal area were
statistically not significant in any of the investigated para-
meters. Thus, results for only one (left) temporal area are
presented in figures.

The thin hairs (below 0.03mm) were observed in simi-
lar percentage in all areas (5%=4.3 in frontal area vs.
5.5%=4.8 in occiput vs. 6.4%=5.7 in left temporal area,
Fig. 2). The evaluated norms for this parameter are 0%-
10% for frontal and occipital area and 0%-13% for both
temporal areas.
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Figure 2

Percentage of thin, medium-sized and thick hairs in frontal,
occipital and temporal areas. Asterix marks statistically signifi-
cant differences (p<0.005).

Table Il

Standarized scheme of hair and scalp evaluation in trichoscopy
and norms for evaluated parameters.

Frontal
area

Occipital
area

Temporal
area

number of vellus
hairs calculated
in one field of
vision (FOV) at
20-fold
magnification

2 or less

2 or less

3 or less

total number
of vellus hairs
in four FOVs at
70-fold
magnification

percentage of
thin hairs (less
than 0.03mm)

0-10%

0-10%

0-13%

percentage of
medium-sized
hairs (0.03mm to
0.05mm)

10-30%

12-42%

4-40%

percentage of
thick hairs
(above 0.05mm)

>60%

>50%

>50%

mean hair
thickness (mm)

>0,053

>0,050

>0,050

hair units (%)

Single hair
units <35%

Double hair
units 46-70

Triple hair
units >10%

Single hair
<30%

Double hair
units 45-73%

Triple hair
units >10%

Single hair
<40%

Double hair
units 50-75%

Triple hair
units >10%

Yellow dots
(number in 4
fields of vision in
70-fold
magnification

Percentage of fol-
licular ostia with
perifollicular yel-
low discoloration
calculated in 20-
fold magpnification

<25%

<15%

<20%

Other parameters

absent

absent

absent
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Only the higher value is important from the clinical
point of view, thus the norm for this parameter should
be: the percentage of thin hairs less than 10% in frontal
and occipital area and less than 13% in temporal areas.

The thick hairs in all areas were in the highest percent-
age (74%=12.8 in frontal, 69%=16,6 in occipital,
70.9%=16,6 for left temporal areas, Fig. 2) and the
norms for this parameter were set as 61%- 86% in frontal
area, 52%-86% in occiput and 54%-87% for temporal areas.

Only the lower value is important from the clinical point
of view, thus the norm for this parameter should be: the
percentage of thick hairs bigger than 60% in frontal area
and bigger than 50% in occipital and temporal areas.

All calculated normal values are listed in Table .

Short hairs and vellus hairs

The analysis concerning only the hair root thickness
does not permit to fully reflect the active processes ob-
served during alopecia. The number of short and thin
hairs can be counted on dermoscopic image in 20-fold
magnification and results from our patients are: 4.1+2.7
in frontal area, 3.9+2.41 in occipital area and 4.7+4.13
in temporal area. The norms for this parameter are: less
or equal 7 in frontal area, less or equal 6 in occipital area
and 9 in temporal area.

The calculation in 4 field of vision at 70-fold magnifica-
tion gives the results: 0.95=1.4 (norm: 0-2.35) in frontal
area, 0.98=x1.25 (norm: 0-2.23) in occipital area and
1.6=1.7 (norm: 0-2.85) in temporal area.

Based on these results it was established, that normal
value for this parameter (calculated on dermoscopic image
in 20-fold magnification) are: 2 short hairs in frontal and
occipital area and 3 in temporal area.

Pilosebaceous units

Hairs usually are present in groups of few hair roots
growing from one follicular orifice. The number of hairs
in pilosebaceous units has been evaluated by trichoscopy
at the 20-fold magnification. The percentage of single-
hair, double-hair and triple-hair units was evaluated.

From the clinical point of view the most important is
percentage of pilosebaceous units with single hair.

The highest proportion of single-hair pilosebaceous
units was observed in the temporal areas (29.1%+16.2
vs. 23.2%=13.5 in frontal and 18.4%=%=12.1 in occipital
areas; p<0.005, Fig. 3).

The biggest percentage in all areas is for pilosebaceous
units with double hairs, pilosebaceous units with triple
hairs are seen less common but gives information about
hair condition (mean percentage 17.6+13.48 in frontal
area, 21.4+14.9 in occiput and 12.3+14.9 in temporal
areas, Fig. 3).

Mean percentage of pilosebaceous units with triple
hairs in all areas of our patients was over 10.

The norms were established as listed in Table II.
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Figure 3

Percentage distribution of pilosebaceous units with one, two
and three hairs in frontal, occipital and temporal areas.
Asterix marks statistically significant differences (p<0.005).

"Yellow dots"

"Yellow dots", the parameter important in diagnosis of
FAGA and alopecia areata, were evaluated at 20-fold ma-
gnification and at 70-fold magnification. Results are given
as total number of yellow dots in one field of vision
(FOV) at 20-fold magnification and as total number seen
in four FOVs at 70-fold magnification. However, in gene-
ral, the number of yellow dots per Tmm?2 was on average
20% higher when evaluated at 70-fold magnification, as
compared to 20-fold magnification. This difference resul-
ted from better visualization of small trichoscopy structu-
res at higher magnifications.

In both methods the yellow dots were seen occasional-
ly. In method based on counting yellow dots in 4 images
from 70-fold magnification the mean results were lower
than 1 with median 0, but in frontal area standard devia-
tion was 2.0. The norms for this parameter are only 1 for
occipital and temporal areas and 3 for frontal area.

Perifollicular discoloration

The percentage of hair-containing units with perifollicu-
lar discoloration was evaluated at 20-fold magnification
and in 4 FOVs at 70-fold magnification. Both methods
yielded highly comparable results. Thus, results are pre-
sented for the 20-fold magnification only.

Perifollicular discoloration was found in a mean percen-
tage of 7%=20.2 for frontal area, 2.4%=13.4 for occiput
and 4.6+15.7% for left temporal area (Fig. 4). The norms
were assessed as less than 25% for frontal area, less than
15% for occiput and 20% for temporal areas.
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Figure 4

Percentage of pilosebaceous units with perifollicular discolo-
ration evaluated on dermoscopic picture with 20-fold magnifi-
cation. Asterix marks statistically significant differences
(p<0.005).

Types of blood vessels

Two types of blood vessels were seen - pinpoint-like
vessels, which most commonly were seen in frontal
scalp, and arborizing vessels, which dominates in
occipital and temporal areas (Fig. 5).
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Figure 5

Distribution of arborising vessels and pinpoint-like vessels in
frontal, occipital and temporal areas.

Other parameters

Other parameters (white dots, cadaverized hairs, bro-
ken hairs, degree of desquamation, presence exclamation
mark hairs) were evaluated in accordance with the sche-
me presented in table 1 and gave results which were non-
significant. Only one exclamation mark hair, one cadaveri-
zed hair and one follicular defragmentation were seen in
all dermoscopy images from our patients.

Discussion

Chronic hair loss frequently affects female patients, but
there is little or no objective technology available to aid
the dermatologist in setting a proper diagnosis and in mo-
nitoring treatment efficacy.’3 In particular, it may be diffi-
cult to differentiate between female androgenic alopecia
(FAGA), a subtype of female pattern hair loss, and chro-
nic telogen effluvium (CTE).14 A scalp biopsy examination
is performed usually to assessed the diagnosis in clinical-
ly doubtful cases.

The semi-invasive technique of hair root analysis (tri-
chogram) has a decreasing number of advocates among
dermatologists.15

Typically, punch biopsies are taken for vertical and hori-
zontal embedding. These are a few millimeters in size
and contain only a sample number of hair follicles. Thus,
some authors suggest performing multiple biopsies for re-
presentative sampling, what increases the invasiveness of
this diagnostic technique and makes it even less useful
for monitoring of treatment efficacy.15

The need for non-invasive, but precise tool for efflu-
vium diagnosis led us implement trichoscopy for diagno-
stic purposes in hair loss. Videodermoscopy of hair and
scalp during last years became more popular, but there is
no standardized method for this examination established.

We propose the examination scheme based on one der-
moscopy picture in 20-fold magnification and four in 70-
fold magnification. We also propose the quantification of
all important parameters according to the Table 1. Normal
values for measurable parameters were established in
this study based on a representative group of healthy
adult white females and are presented in Table II.

A novel approach to quantify hair density in practical
dermatology is evaluation of the number of hairs in one
pilosebaceous unit. This was previously not possible with
classical diagnostic method or the recently developed
phototrichogram.® The number of hairs in one piloseba-
ceous unit varies from 1-3 in healthy persons. Occasional-
ly four-hair units may be found. Interestingly, it has been
observed in healthy controls that the temporal areas have
the highest number vellus hairs and single-hair piloseba-
ceous units, indicating that physiologically these areas
have lowest hair density, but in our observation
(unpublished data) the most significant difference is a big-
ger distance between pilosebaceous units in this area.

Another important trichoscopy finding is perifollicular
(discoloration) of the skin. This feature, called by some
authors "hyperpigmentation" or "peripilar sign" is reflec-
ting the presence of perifollicular lymphocytic infiltrates
in early androgenic alopecia.l” Our results confirm the
presence of perifollicular discoloration also in healthy per-
sons.

In conclusion, in this study standardized method for
performing trichoscopy was established and normal valu-
es for white females were determined, which allows bet-
ter understanding in clinical practice what is abnormal in
hair and scalp videodermoscopy.
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