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Abstract

Introduction: Frontal fibrosing alopecia (FFA) is a relatively
recently described scarring hair loss condition. Frontal hair
recession is observed in a vast majority of patients; other
scalp areas may be included. Assessment of hair loss pro-
gression in FFA remains challenging mainly due to difficul-
ties in unambiguous determination of the hairline. Various
patterns of scarring and subtle progression rate are among
factors which make naked-eye observations of limited use.
Methods: Trichoscopy of the frontal hairline with hair-to-
hair matching was conducted in patients with FFA patients
with disease progression and clinically stable hairline. Hair
loss was assessed based on analysis of trichoscopy-derived
follicular maps. A relative hair density loss was calculated,
and the hairline recession equivalent (HRE) was proposed as
anovel hair loss progression measure. Results: Two patterns
of hair loss were observed: one with significant decrease of

hair density within a width of T mm and one with diffuse loss
within a width of 10 mm. Conclusion: The hair density profile
may be a useful tool to characterize different disease pro-
gression patterns. The HRE is potentially a very accurate and
sensitive parameter to quantify local hair loss progression in

FFA. © 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

In the last decade, a significant increase in the inci-
dence of frontal fibrosing alopecia (FFA) cases has been
observed [1-6]. Currently, there is no treatment consen-
sus for FFA, but certain therapies have been reported as
beneficial [7-10]. Scarring in FFA causes the anterior
hairline to recede [11-14]. The same process is respon-
sible for the appearance of patches in less frequent pat-
terns of FFA, i.e., pseudo-fringe pattern and cockade-like
pattern [15-17]. Precise assessment of hair loss progres-
sion in FFA has remained a challenge for years. Holmes
etal. [18] proposed the Frontal Fibrosing Alopecia Sever-
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ity Index (FFASI), while Saceda-Corralo et al. [19] pro-
posed the Frontal Fibrosing Alopecia Severity Score
(FFASS). Both indexes are multifactorial with hairline re-
cession included as one of the parameters.

In most cases, difficulty in assessing this parameter
arises from a lack of specific anthropometric reference
points on the forehead and a poorly defined hairline.
Measurement of hairline shift alone may not be an effi-
cient method to assess hair loss progression in a percent-
age of FFA patients. In this study, hairline analysis com-
prised trichoscopic examination with hair density assess-
ment. The objective of the study was to observe
modification of patient’s follicular map as an expression
of the disease activity.

Over the last two decades, trichoscopy has become a
standard procedure for clinicians who treat FFA patients.
Trichoscopic findings such as loss of this and vellus hairs,
perifollicular erythema, and perifollicular scaling over the
band-like alopecia area enable a bedside diagnosis [20-22].
Further loss of hair follicles and subsequent scarring prove
progression of the disease. Detailed assessment of this phe-
nomenon provides information on the disease course.

Investigators will welcome the development of a glob-
ally relevant, validated method which reflects the key
morphologic feature of FFA, namely hair loss [23].The
ideal tool for monitoring FFA should be efficient and sim-
ple, yet precise and effective in assessing therapeutic re-
sponse, especially in clinical studies [24, 25].

Methods

Six patients were selected among FFA outpatients of the CSK
MSWiA/CMKP clinic. The inclusion criteria were clinically evi-
dent and pathologically confirmed FFA, no ongoing or new hair
treatments, no clinically noticeable ongoing hairline regression in
the past 12 months (clinical stability was defined based on the pre-
vious visit 1 year earlier). The exclusion criteria were neurological
disorders with tremors making precise imaging impossible, ex-
tremely low density within the hairline, predominance of gray hair.
All patients were under routine yearly trichoscopy monitoring.
The hereafter presented results are based on two consecutive
trichoscopy examinations performed at a 12-month interval on
each of the patients. All examinations took place between October
2019 and January 2021.

USB microscope with imaging software (FotoFinder leviacam
and TrichoLAB Suite with Virtual Tattoo technology) was used to
register trichoscopy images of the frontal hairline with hair parted
along the midline. The frontal hairline is always affected in this
disease, and because of this fact, the forehead is the main point of
interest for our study.

In each patient, the examination spot was marked with four ink
dots spaced every 1 cm along the midline, with the lowest one be-
low the hairline. The dots were used for camera positioning when
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taking three partially (30%) overlapping trichoscopy images sized
0.6 cm x 1.8 cm. The images combined together covered an area
of 2.4 cm? (0.6 cm x 4 cm, with the long axis along the midline).
This imaging was repeated 2 more times after hair re-parting to
ensure good visibility of all hair. During the follow-up examina-
tion after 12 months, clinical naked-eye assessment was conduct-
ed. Additionally, imaging of exactly the same spot was achieved
with a two-step procedure. First, the location was obtained by plac-
ing ink dots at approximately the same distance from the nasion
as during baseline examination. Then, the images were micro-
aligned to match the follicular map pattern of the baseline images
using TrichoLAB Virtual Tattoo. Once aligned, the same imaging
setup and procedure were used as for the baseline examination.
The TrichoLAB system was used to process all the registered im-
ages and to perform the statistical analysis.

The steps described above may be reproduced with any video-
dermoscopic equipment (e.g., Handyscope Heine) capable of skin
imaging with magnification suitable for hair detection (20-50x).
Finding the same imaging spot without Virtual Tattoo technology
may be achieved by reference to pigmented nevi, anthropometric
points, or by micro-tattooing. Once the baseline and the follow-up
images of the same hairline test spot are done, the position of hair
follicles can be identified manually.

For the qualitative evaluation of hairline change, the baseline
and the follow-up images were aligned so that their follicular maps
matched perfectly. The comparative hair-to-hair (H2H) matching
analysis, based on the follicular map concept, allowed visual iden-
tification of all preserved, missing, and new hair shafts [26].The
quantitative comparison of baseline and follow-up examinations
was performed using hair density profiles — charts of local hair
density as a function of the distance from the nasion. To assess the
overall rate of hair loss in the hairline area, the lost hair count was
normalized to the average number of hair shafts per millimeter in
the frontal scalp at the baseline.

The resulting measurement (expressed in millimeters) is fur-
ther referred to as hairline recession equivalent (HRE). In an over-
simplified model of FFA affecting only the lowest located shafts,
HRE is equal to the actual hairline shift expressed in millimeters.

Error propagation analysis shows that HRE uncertainty due to
hair misdetection is below 0.1 mm as the terminal hair detection
efficiency in matched analysis is above 99% [27]. The H2H match-
ing concept eliminates influence of typical systematic effects like
incorrect alignment of follow-up versus baseline examinations or
scalp skin stretching. The main factor limiting the precision of
HRE is therefore the fluctuation of the number of hairs that have
fallen out in the studied part of the hairline section between the
baseline and the follow-up examinations. In accordance with the
Poisson distribution, the standard deviation was estimated at the
level of 0.4-0.5 mm in the presented examples.

Results

The study was performed on six females with FFA
(mean age 58 years, range 49-68) with a prevailing diffuse
pattern within the observed area. After 12 months, no pa-
tient presented further progression upon clinical naked-
eye examination.
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Fig. 1. a-c Trichoscopic hairline monitoring in FFA patient A with narrow-strip hair loss. The baseline image
aligned with the follow-up image and hair density profile. Loss of 11 hair shafts (positions of lost shafts marked
with red x) with no new hair in the field of view. The majority (nine out of 11) of lost hair shafts were located in
anarrow (circa 1-mm-wide) strip behind the hairline. The majority of shafts forming the hairline were preserved.
Eleven lost hair shafts relative to the average of 6.1 hairs/mm gives an HRE of 1.8 + 0.5 mm. The marker dots
were used for approximate alignment only.

Nonetheless, H2H image analysis revealed significant
hair loss in 4 patients within the imaged area as presented
in Figures 1 and 2. Figures show only the lowest located,
hairline-centered images (out of 3) as the other images
showed no signs of FFA activity. The other collected im-
ages of the remaining 2 patients in this study do not pro-
vide additional information.

In two of these cases, the hair loss occurred within a nar-
row strip upward from the hairline (Fig. 1).In the other 2
cases, the hair loss of single shafts occurred in a diffuse man-
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ner (Fig. 2). Clinical pictures of the 2 patients are presented
in Figures 3 and 4. The charts in both figures present com-
parisons of baseline and follow-up hair density profiles.

Discussion
The evolution of hairline in FFA patients was studied

with trichoscopy over a period of 12 months. The H2H
matching and aligned follicular maps showed significant
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Fig. 2. a—c Trichoscopic hairline monitoring in FFA patient B with
wide-strip hair loss. The baseline image aligned with the follow-up
image and hair density profile. Loss of 16 hair shafts (positions of
lost shafts marked with red x) slightly compensated by appearance
of new hair, mainly further from the hairline (marked green). The

Fig. 3. Clinical picture of patient A.
Fig. 4. Clinical picture of patient B.

Hair Recession Equivalent in Frontal
Fibrosing Alopecia

hair loss occurred within a 1-cm wide-strip behind the hairline.
Loss of the lowest located, hairline-forming shafts gives the impres-
sion of a hairline shift of circa 4 mm. The net loss of 13 hair shafts
relative to the average of 10.2 hairs/mm gives an HRE of 1.3 + 0.4
mm. The marker dots were used for approximate alignment only.

Skin Appendage Disord 2022;8:362-367 365
DOI: 10.1159/000524127



hairloss in patients with no observed clinical progression.
The variety of hair loss patterns made it difficult to quan-
tify the phenomenon clinically and to conclude if there
was a hairline shift.

The quantification issue was addressed with the use of
hair density profiles, presenting the density of hair across
the hairline. Short and high curves in the profile chart
were obtained in patients with hair loss affecting the low-
est located frontal hair shafts (Fig. 1), while long and flat
curves corresponded to “wide-strip” diffuse hair loss
(Fig. 2). As only a small group of FFA patients has been
observed, a variety of other patterns might appear in the
future as more patients are studied.

To address the question of hairline recession, the au-
thors propose a new parameter: HRE. This parameter is
the number of lost hair shafts normalized to the average
density of the frontal scalp. Although basic stability and
reliability checks of HRE have been performed, further
extensive study is required to validate it across bigger FFA
patient groups, in other hair loss conditions as well as in
healthy individuals.

Observation of the hairline in combination with den-
sity analysis provides deeper insights into disease pro-
gression. This approach seems especially appropriate in
patients with diffuse variant and in patients with pseudo-
fringe pattern.

Figure 2, in addition to missing hair, shows some
new hair shafts that emerged in follow-up examination
and were absent in the baseline. This led to the follow-
up hairline profile curve (blue) running above the base-
line curve further up the frontal scalp. Some level of
hair fluctuation is normal due to hair cycling and does
not affect the HRE measurement significantly, but
large fluctuation due to, e.g., telogen effluvium could
reduce HRE measurement precision. Further study is
required to assess the HRE behavior for TL and other
conditions.

The challenges for the method include the need for
professional equipment and the spot character of con-
trol examinations if only one spot is assessed. An inves-
tigator should also bear in mind that certain conditions
must be met to perform control examinations. Loss of
too many hair shafts may lead to difficulties in match-
ing the baseline follicular map; therefore, the length of
the follow-up period should correlate with hair loss ac-
tivity.

A number of limitations of this study have been noted.
First, the number of patients was small. Second, the time
interval of 12 months between the initial and follow-up
examination may be considered short. Third, only one
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scalp spot was analyzed in each patient. Lastly, as only a
small group of FFA patients has been observed, a variety
of other patterns might appear in the future as more pa-
tients are studied.

The objective of this study was to propose means for
measurement of FFA progression. Our study presents a
method of analysis of this phenomenon for a chosen spot
on the scalp, and obtained results should not be consid-
ered representative for all affected scalp areas. Of course,
examination of several spots would be more informative
on overall FFA progression. Our procedure may be con-
sidered too cumbersome for daily clinical practice but
provides exact, reproducible, and detailed information
on actual hair loss which may be extremely helpful in clin-
ical studies.

Conclusion

In conclusion, trichoscopy with H2H matching al-
lows the detection and measurement of hair loss also in
FFA patients where no disease progression is clinically
observed. The hair density profile may be a useful tool
to characterize different disease progression patterns.
The HRE is potentially a very accurate and sensitive
parameter to quantify local hair loss progression in
FFA.

Statement of Ethics

Ethical approval was not required for this study in accordance
with national guidelines as trichoscopy is a standard procedure in
hair disease monitoring. All subjects have given their written in-
formed consent to participate in the study.

Conflict of Interest Statement

Michal Kasprzak is a founder and CEO of TrichoLAB. Justyna
Siciniska is a consultant for TrichoLAB and FotoFinder and a fam-
ily member of TrichoLAB founders. Irena Walecka declares no
conflict of interest.

Funding Sources

The authors declared that no grants were involved in support-
ing this work. The analysis of trichoscopic images by TrichoLAB
was performed free of charge.

Sicinska/Kasprzak/Walecka



Author Contributions

Justyna Siciniska designed the study, acquired the data, pre-
pared the draft, wrote and revised the article, and approved the
final version to be published. Michat Kasprzak acquired the data,
prepared the draft, analyzed and interpreted data for the work, and
approved the final version to be published. Irena Walecka de-

Data Availability Statement

4.0).

signed the study, prepared the draft, revised the draft, interpreted
data for the work, and approved the final version to be published.

—

References

Mirmirani P, Tosti A, Goldberg L, Whiting D,
Sotoodian B. Frontal fibrosing alopecia: an
emerging epidemic. Skin Appendage Disord.
2019;5(2):90-3.

Heppt MV, Letulé V, Laniauskaite I, Reinholz
M, Tietze JK, Wolff H, et al. Frontal fibrosing
alopecia: a retrospective analysis of 72 pa-
tients from a German academic center. Facial
Plast Surg. 2018 Feb;34(1):88-94.

Banka N, Mubki T, Bunagan MJ, McElwee K,
Shapiro J. Frontal fibrosing alopecia: a retro-
spective clinical review of 62 patients with
treatment outcome and long-term follow-up.
Int ] Dermatol. 2014;53(11):1324-30.

Lin J, Valdebran M, Bergfeld W, Conic RZ,
Piliang M, Atanaskova Mesinkovska N. Hy-
popigmentation in frontal fibrosing alopecia.
J Am Acad Dermatol. 2017;76(6):1184-6.
McSweeney SM, Christou EAA, Dand N,
Boalch A, Holmes S, Harries M, et al. Frontal
fibrosing alopecia: a descriptive cross-sec-
tional study of 711 cases in female patients
from the UK. Br ] Dermatol. 2020 Dec;183(6):
1136-8.

Starace M, Brandi N, Alessandrini A, Bruni F,
Piraccini BM. Frontal fibrosing alopecia: a
case series of 65 patients seen in a single Ital-
ian centre. ] Eur Acad Dermatol Venereol.
2019 Feb;33(2):433-8.

Donovan JC. Finasteride-mediated hair re-
growth and reversal of atrophy in a patient
with frontal fibrosing alopecia. JAAD Case
Rep. 2015;1(6):353-5.

Pincelli TP, Heckman MG, Cochuyt JJ,
Sluzevich JC. Valchlor® in the treatment of li-
chen planopilaris and frontal fibrosing alope-
cia: a single arm, open-label, exploratory
study. Int J Trichology. 2020 Sep-Oct;12(5):
220-6.

Katoulis A, Georgala S, Bozi E, Papadavid E,
Kalogeromitros D, Stavrianeas N. Frontal fi-
brosing alopecia: treatment with oral dutaste-
ride and topical pimecrolimus. ] Eur Acad
Dermatol Venereol. 2009;23(5):580-2.

Hair Recession Equivalent in Frontal
Fibrosing Alopecia

10

11

12

13

14

15

16

17

Rakowska A, Gradzinska A, Olszewska M,
Rudnicka L. Efficacy of isotretinoin and
acitretin in treatment of frontal fibrosing alo-
pecia: retrospective analysis of 54 cases. |
Drugs Dermatol. 2017 Oct 1;16(10):988-92.
Moreno-Arrones OM, Saceda-Corralo D,
Fonda-Pascual P, Rodrigues-Barata AR,
Buendia-Castafio D, Alegre-Sanchez A, et al.
Frontal fibrosing alopecia: clinical and prog-
nostic classification. ] Eur Acad Dermatol Ve-
nereol. 2017 Oct;31(10):1739-45.
Vand-Galvan S, Molina-Ruiz AM, Serrano-
Falcon C, Arias-Santiago S, Rodrigues-Barata
AR, Garnacho-Saucedo G, et al. Frontal fi-
brosing alopecia: a multicenter review of 355
patients. ] Am Acad Dermatol. 2014 Apr;
70(4):670-8.

Ramos PM, Anzai A, Duque-Estrada B, Farias
DC, Melo DF, Mulinari-Brenner F, et al. Re-
garding methodological concerns in clinical
studies on frontal fibrosing alopecia. ] Am
Acad Dermatol. 2021 Apr;84(4):e207-8.
Vaid-Galvin S, Saceda-Corralo D, Blume-
Peytavi U, Cucchia J, Dlova NC, Gavazzoni
Dias MFR, et al. Frequency of the types of alo-
pecia at twenty-two specialist hair clinics: a
multicenter study. Skin Appendage Disord.
2019 Aug;5(5):309-15.

Pirmez R, Duque-Estrada B, Abraham LS,
Pinto GM, de Farias DC, Kelly Y, et al. It’s not
all traction: the pseudo “fringe sign” in frontal
fibrosing alopecia. Br ] Dermatol. 2015 Nov;
173(5):1336-8.

Rossi A, Grassi S, Fortuna MC, Garelli V,
Pranteda G, Caro G, et al. Unusual patterns of
presentation of frontal fibrosing alopecia: a
clinical and trichoscopic analysis of 98 pa-
tients. ] Am Acad Dermatol. 2017 Jul;77(1):
172-4.

Lis—Swie;ty A, Brzezinska-Wcislo L. Frontal fi-
brosing alopecia: a disease that remains enig-
matic. Postepy Dermatol Alergol. 2020 Aug;
37(4):482-9.

18

19

20

21

22

23

24

25

26

27

Underlying data. Open Science Framework. HRE. https://doi.
0rg/10.17605/OSF.IO/2RYDA [27]. The project contains the fol-
lowing underlying data: data are available under the terms of the
Creative Commons Attribution 4.0 International license (CC-BY

Holmes S, Ryan T, Young D, Harries M; British
Hair and Nail Society. Frontal fibrosing alope-
cia severity index (FFASI): a validated scoring
system for assessing frontal fibrosing alopecia.
Br ] Dermatol. 2016 Jul;175(1):203-7.
Saceda-Corralo D, Moreno-Arrones OM,
Fonda-Pascual P, Pindado-Ortega C,
Buendia-Castaiio D, Alegre-Sanchez A, et al.
Development and validation of the frontal fi-
brosing alopecia severity score. ] Am Acad
Dermatol. 2018 Mar;78(3):522-9.

Inui S, Nakajima T, Shono F, Itami S. Dermo-
scopic findings in frontal fibrosing alopecia:
report of four cases. Int ] Dermatol. 2008 Aug;
47(8):796-9.

Tosti A, Miteva M, Torres F. Lonely hair: a
clue to the diagnosis of frontal fibrosing alo-
pecia. Arch Dermatol. 2011;147(10):1240.
Martinez-Velasco MA, Vazquez-Herrera NE,
Misciali C, Vincenzi C, Maddy AJ, Asz-Sigall
D, et al. Frontal fibrosing alopecia severity in-
dex: a trichoscopic visual scale that correlates
thickness of peripilar casts with severity of in-
flammatory changes at pathology. Skin Ap-
pendage Disord. 2018 Oct;4(4):277-80.
Dlova NC, Dadzie OE. Frontal fibrosing alo-
pecia severity index (FFASI): a call for a more
inclusive and globally relevant severity index
for frontal fibrosing alopecia. Br ] Dermatol.
2017 Sep;177(3):883-4.

Holmes S, Harries M. Response to “Develop-
ment and validation of the frontal fibrosing
alopecia severity score”. ] Am Acad Dermatol.
2018 Dec;79(6):e115-6.

Saceda-Corralo D, Moreno-Arrones OM,
Pindado-Ortega C, Vafi6-Galvan S. Reply to:
“Response to ‘Development and validation of
the frontal fibrosing alopecia severity score™.
J Am Acad Dermatol. 2018 Dec;79(6):e117.
Kasprzak M, Sicinska J, Tosti A. Follicular
map: a novel approach to quantitative trichos-
copy. Skin Appendage Disord. 2019 Jun;5(4):
216-20.

Grimalt R, Kasprzak M, Sicinska J, Rocha MF,
Tosti A. Efficiency of hair detection in hair to
hair matched trichoscopy - world congress
for hair research. Sitges/Barcelona. 2019 Apr.

Skin Appendage Disord 2022;8:362-367
DOI: 10.1159/000524127

367


https://www.karger.com/Article/FullText/524127?ref=1#ref1
https://www.karger.com/Article/FullText/524127?ref=2#ref2
https://www.karger.com/Article/FullText/524127?ref=2#ref2
https://www.karger.com/Article/FullText/524127?ref=3#ref3
https://www.karger.com/Article/FullText/524127?ref=4#ref4
https://www.karger.com/Article/FullText/524127?ref=5#ref5
https://www.karger.com/Article/FullText/524127?ref=6#ref6
https://www.karger.com/Article/FullText/524127?ref=7#ref7
https://www.karger.com/Article/FullText/524127?ref=7#ref7
https://www.karger.com/Article/FullText/524127?ref=8#ref8
https://www.karger.com/Article/FullText/524127?ref=9#ref9
https://www.karger.com/Article/FullText/524127?ref=9#ref9
https://www.karger.com/Article/FullText/524127?ref=10#ref10
https://www.karger.com/Article/FullText/524127?ref=10#ref10
https://www.karger.com/Article/FullText/524127?ref=11#ref11
https://www.karger.com/Article/FullText/524127?ref=11#ref11
https://www.karger.com/Article/FullText/524127?ref=12#ref12
https://www.karger.com/Article/FullText/524127?ref=13#ref13
https://www.karger.com/Article/FullText/524127?ref=13#ref13
https://www.karger.com/Article/FullText/524127?ref=14#ref14
https://www.karger.com/Article/FullText/524127?ref=15#ref15
https://www.karger.com/Article/FullText/524127?ref=16#ref16
https://www.karger.com/Article/FullText/524127?ref=17#ref17
https://www.karger.com/Article/FullText/524127?ref=18#ref18
https://www.karger.com/Article/FullText/524127?ref=19#ref19
https://www.karger.com/Article/FullText/524127?ref=19#ref19
https://www.karger.com/Article/FullText/524127?ref=20#ref20
https://www.karger.com/Article/FullText/524127?ref=21#ref21
https://www.karger.com/Article/FullText/524127?ref=22#ref22
https://www.karger.com/Article/FullText/524127?ref=22#ref22
https://www.karger.com/Article/FullText/524127?ref=23#ref23
https://www.karger.com/Article/FullText/524127?ref=24#ref24
https://www.karger.com/Article/FullText/524127?ref=25#ref25
https://www.karger.com/Article/FullText/524127?ref=26#ref26
https://www.karger.com/Article/FullText/524127?ref=27#ref27

