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ABSTRACT

Introduction: There is growing evidence that
ultraviolet-induced fluorescence (UVF) dermos-
copy may improve diagnostic accuracy in non-
neoplastic dermatoses, yet data on hair disorders
are scarce. The aim of this observational retro-
spective study was to compare the accuracy of
polarized dermoscopy and UVF-dermoscopy in
characterizing and distinguishing scarring and
nonscarring alopecias.
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Methods: A total of 84 patients were enrolled,
with 43 and 41 patients suffering from nonscar-
ring and scarring alopecias, respectively. Ana-
lyzed variables included scarring findings (i.e.,
dotted/globular, structureless or perifollicular
bright white areas on both polarized and UVF-
dermoscopy) and follicular unit (i.e., hair or fol-
licular ostia, with the latter appearing as empty
follicular openings and follicular red/blue fluo-
resce on polarized and UVF-dermoscopy, respec-
tively). Comparative analysis between polarized
and UVF-dermoscopy in detecting the above-
mentioned features and differentiating scarring
from nonscarring alopecias were performed, also
assessing possible differences according to the
skin tone. Interobserver agreement was evalu-
ated for both dermoscopic settings.

Results: UVF-dermoscopy was superior
(p<0.01) to polarized dermoscopy in detecting
follicular ostia and white bright areas in general
and fair-skinned patients, while only follicular
ostia were better seen under this setting in skin
of color. Additionally, UVF-dermoscopy was
found to be more accurate (p<0.01) in differenti-
ating nonscarring from scarring alopecias when
considering all and light phototypes. Finally,
Kappa values were 0.57 and 0.83 for polarized
and UVF-dermoscopy, respectively.
Conclusions: UVF-dermoscopy may be a valu-
able and reliable complementary tool in differ-
entiating scarring and nonscarring alopecias,
especially in light phototypes.
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Key Summary Points

Why carry out this study?

Scarring and nonscarring alopecias can be
challenging to differentiate, and current diag-
nostic tools have limitations, particularly in
specific skin tones.

Despite evidence suggesting ultraviolet-
induced fluorescence (UVF) dermoscopy may
enhance diagnostic accuracy in non-neoplas-
tic dermatoses, its utility in hair disorders
remains underexplored.

This study investigated whether UVF-dermos-
copy improved diagnostic accuracy compared
with polarized dermoscopy in distinguishing
scarring from nonscarring alopecias, and how
skin tone influences these outcomes.

What was learned from the study?

UVF-dermoscopy outperformed polarized
dermoscopy in identifying follicular ostia
and bright white areas in all and fair-skinned
patients, with superior accuracy in differen-
tiating scarring from nonscarring alopecias,
particularly in light phototypes.

The findings suggest the potential for UVEF-
dermoscopy to refine diagnostic algorithms
in hair disorders, though further studies
are needed to validate its application across
diverse skin tones and broader clinical set-
tings.

INTRODUCTION

Prompt diagnosis is a crucial step when it comes
to both scarring and nonscarring alopecias to
establish appropriate treatment and prevent fur-
ther damage to the hair follicle. In this regard,
dermoscopy has significantly improved diag-
nostic accuracy, thus decreasing the number
of instances needing biopsy [1]. In particular,

dermoscopic examination has been shown to
facilitate the recognition of several alopecic
disorders by revealing specific clues. However,
distinguishing scarring from nonscarring alo-
pecias may pose some difficulties in cases typi-
fied by poorly specific or subtle dermoscopic
findings. Additionally, data on skin of color in
such instances is limited, with consequent lack
of information on a wide population suffering
from hair disorders.

Over the last few years, ultraviolet fluores-
cence-induced (UVF) dermoscopy [UV-light
source (365 nm) exciting skin chromophores
and evokes fluorescence] is more frequently used
as a complementary assessment to polarized der-
moscopy, displaying a significant improvement
in terms of diagnostic performance, including
neoplastic, infectious, and inflammatory derma-
toses [2]. In this retrospective observational mul-
ticentric study, we sought to investigate for the
first time the diagnostic accuracy of polarized
and UVF-dermoscopy in distinguishing scarring
and nonscarring alopecias as compared with
polarized dermoscopy in both fair and dark skin.

METHODS

This was a multicentric observational retro-
spective analysis involving five dermatological
centers from Italy (Udine), India (Srinagar and
Bhubaneswar), Nigeria (Nnewi), and Poland
(Poznan). Consecutive patients with scarring and
nonscarring alopecias were diagnosed accord-
ing to either histology or typical clinical find-
ings/course (only for nonscarring instances).
We only considered cases with availability of
high-quality dermoscopic iconography of the
target area (i.e., area from which bioptic sample
was taken or the most representative lesion on
clinical ground) captured at 10x magnification
under both UV-light (dry setting) and polarized-
light (dry setting, with possible additional use
of a fluid interface based on physician evalua-
tion). Patients having received specific therapies
within 3 months before examination were ruled
out to avoid biases related to possible changes
of dermoscopic patterns by treatment. Patients’
age and gender were recorded. All the images,
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collected by multiple investigators at the differ-
ent centers, were randomly evaluated by two
independent experienced investigators (not
simultaneously) to identify findings of scar-
ring (i.e., dotted/globular, structureless or peri-
follicular bright white areas on both polarized
and UVF-dermoscopy) or evidence of follicular
unit (i.e., hair or follicular ostia, with the latter
appearing as empty follicular openings and fol-
licular red/blue fluoresce on polarized and UVEF-
dermoscopy, respectively); see Tables 1 and 2 for
turther details. Evaluators were not involved in
data collection to avoid recall bias. Interobserver
agreement was evaluated for both polarized and
UVF dermoscopic pictures through Cohen’s
kappa coefficient. Afterward, a second meeting
between evaluators to reach a consensus was
conducted, with the final decision to mark as
present/absent based on unanimous agreement.
Fisher’s exact test with p-value set at 0.01 was
used for comparative analyses. The patients in
this manuscript provided informed consent
for the publication of case details, and institu-
tional approval was not required, as the study
was based on data retrospectively collected in
a routine clinical setting (AIFA Determination,
20 March 2008). This study complies with the
Declaration of Helsinki and no ethical approval
was required as it results from clinical routinary
activity. Consent for publication of the images
was obtained from all patients included in the
study.

RESULTS

A total of 84 patients [43 patients with non-
scarring alopecia and 41 patients with scarring
alopecia; phototypes I-11I 45 (24 of them with
nonscarring alopecia and 21 with scarring alo-
pecia) and phototypes IV-VI 39 (19 of them
with nonscarring alopecia and 20 with scar-
ring alopecia)] were included in the study. For
all instances, hand-held dermatoscope Dermlite
DLS (San Juan Capistrano, CA, United States)
coupled with a high-resolution camera or smart-
phone was employed.

In terms of prevalence of dermoscopic find-
ings regardless of skin tone, follicular ostia were
detected more commonly in nonscarring alo-
pecias by using UVF-dermoscopy (83.7% versus
34.9%; p<0.001), while no statistically signifi-
cant difference was found when it came to other
dermoscopic features. Further, the only finding
showing significant different prevalence between
polarized and UVF-dermoscopic assessment in
scarring alopecias turned out to be bright white
areas (70.7% versus 30.1%; p=0.002). Similar
results (p<0.01) were observed when considering
the subgroup of patients with fair skin, with fol-
licular ostia (especially sparse distribution) and
bright white areas being better visible with UFV-
dermoscopy in nonscarring and scarring alope-
cias, respectively. Conversely, only follicular ostia
(especially diffuse distribution) were detected
more frequently in the cohort of dark-skinned
patients with nonscarring alopecias (p<0.01). For
further analytical details see Table 1; Figs. 1 and
2 depict some examples of the main clues in fair
and dark skin.

Moving to the comparative analysis between
polarized and UVF-dermoscopy in distinguish-
ing nonscarring from scarring alopecias, we
found the latter to be the only dermoscopic set-
ting showing statistically significant differences
between the two groups when considering all
the phototypes. Specifically, UFV-dermoscopic
examination showed a higher accuracy in high-
lighting follicular ostia (in general, 83.7% versus
26.8%, and diffuse distribution, 46.5% versus
26.8%; p<0.001) and white bright areas (70.7%
versus 34.1; p=0.002) as points of differentiation.
When considering instances according to photo-
types (fair and dark skin), we found overlapping
results, apart from the detection of bright white
areas, which were significantly more common in
scarring alopecias under both polarized and UVF-
dermoscopy (p<0.001). Details are presented in
Table 2.

Finally, in terms of interobserver concordance,
we found significant agreement between evalua-
tors, with Kappa values being 0.57 (“moderate”)
and 0.83 (“almost perfect”) for polarized and
UVF-dermoscopy, respectively.
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Table 1 Comparative analysis between polarized and ultraviolet-induced fluorescence (UVF) dermoscopy in highlighting
findings typical of nonscarring and scarring alopecias in general and considering fair (I-III) and dark (IV-VI) phototypes

Dermoscopic findings ~ Nonscarring alopecia Scarring alopecia
Polarized UVF-dermoscopy  p-value*  Polarized UVEF-dermoscopy ~ p-value*
dermoscopy dermoscopy

All phorotypes (n =43 nonscarring and 41 scarring alopecia)

Hairs® 81.4% (35)  74.4% (32) 0.604  68.6% (24)  51.2% (21) 0.658
Sparse distribution ~ 46.5% (20)  39.5% (17) 0.663  41.5% (17)  34.1% (14) 0.649
Diffuse distribution ~ 34.9% (15)  34.9% (15) 1000 17.1%(7)  17.1% (7) 1.000

Follicular ostia 349% (15)  83.7% (36) <0.001  17.1% (7) 26.8 (11) 0.424
Sparse distribution  23.3% (10)  46.5% (20) 0041  17.1%(7)  268(11) 0.424
Diffuse distribution ~ 11.6% (5)  47.2% (16) 0.011  0.0% (0) 0.0% (0) 1.000

Bright white areas® 11.6% (5)  7.0% (3) 0713 34.1% (14)  70.7% (29) 0.002

Phototypes I-III (n =24 nonscarring and 21 scarring alopecia)

Hairs® 83.3% (20)  75.0% (18) 0724 66.7% (14)  61.9% (13) 1.000
Sparse distribution  50.0% (12)  45.8% (11) 1000 47.6% (10)  42.8% (9) 1.000
Diffuse distribution ~ 33.3% (8)  29.2% (7) 1000 19.1% (4)  19.1% (4) 1.000

Follicular ostia” 333% (8)  83.3% (20) 0.001  143% (3)  28.6% (6) 0.454
Sparse distribution ~ 20.8% (5) 62.5% (15) 0.008  14.3% (3) 28.6% (6) 0.454
Diffuse distribution ~ 12.5% (3)  20.8% (5) 0701 0.0% (0) 0.0% (0) 1.000

Bright white areas* 16.7% (4) 12.5% (3) 1.000  19.1% (4) 95.2% (20) <0.001

Phototypes IV-VI (n= 19 nonscarring and 20 scarring alopecia)
Hairs® 78.9% (15)  73.7% (14) 1000 50.0% (10)  40.0% (8) 0.751

Sparse distribution  42.1% (8)  31.6% (6) 0737 350%(7)  25.0%(5) 0.731
Diffuse distribution ~ 36.8% (7)  42.1% (8) 1000 15.0%(3)  15.0% (3) 1.000

Follicular ostia” 36.8% (7)  84.2% (16) 0.007  20.0% (4)  25.0% (5) 1.000

Sparse distribution  26.3% (S)  26.3% (5) 1.000  20.0% (4)  25.0%(S) 1.000
Diffuse distribution  10.5% (2)  57.9% (11) 0.005  0.0% (0) 0.0% (0) 1.000

Bright white areas® 5.3% (1) 0.0% (0) 1000 50.0% (10)  45.0% (9) 1.000

Bold is used to highlight results with a degree of statistical significance (e.g., a p-value less than 0.01)

*p-value < 0.01 deemed as statistically significant (analyses performed according to Fisher’s exact test)

*Either dystrophic or non-dystrophic hairs

bFollicular openings on polarized dermoscopy; red/blue fluoresce on UVF-dermoscopy

“Dotted/globular, structureless or perifollicular bright white areas
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Table2 Comparative analysis between polarized and ultraviolet-induced fluorescence (UVF) dermoscopy in distinguishing

nonscarring from scarring alopecias in general and considering fair (I-III) and dark (IV-VI) phototypes separately

Dermoscopic Polarized dermoscopy UVEF-dermoscopy
findings Nonscarringalo-  Scarring alopecias p-value* Nonscarringalo-  Scarring alopecias p-value*
pecias pecias
All phototypes (n =43 patients) (n =41 patients) (m =43 patients) (n=41 patients)
Hairs* 81.4% (35) 68.6% (24) 0.031 74.4% (32) 51.2% (21) 0.041
Sparse distribu-  46.5% (20) 41.5% (17) 0.666 39.5% (17) 34.1% (14) 0.656
tion
Diffuse distribu-  34.9% (15) 17.1% (7) 0.084 34.9% (15) 17.1% (7) 0.084
tion
Follicular ostia®  34.9% (15) 17.1% (7) 0.084 83.7% (36) 26.8 (11) <0.001
Sparse distribu-  23.3% (10) 17.1% (7) 0.590 46.5% (20) 26.8 (11) 0.074
tion
Diffuse distribu- 11.6% (5) 0.0% (0) 0.056 47.2% (16) 0.0% (0) <0.001
tion
Bright white 11.6% (5) 34.1% (14) 0.019 7.0% (3) 70.7% (29) <0.001
areas®
Phototypes I-III  (7»=24 patients) ~ (»=21 patients) (n=24 patients)  (n=21 patients)
Hairs* 83.3% (20) 66.7% (14) 0.299 75.0% (18) 61.9% (13) 0.520
Sparse distribu-  50.0% (12) 47.6% (10) 1.000 45.8% (11) 42.8% (9) 1.000
tion
Diffuse distribu- 33.3% (8) 19.1% (4) 0.329 29.2% (7) 19.1% (4) 0.503
tion
Follicular ostia®  33.3% (8) 14.3% (3) 0.177 83.3% (20) 28.6% (6) <0.001
Sparse distribu-  20.8% (5) 14.3% (3) 0.705 62.5% (15) 28.6% (6) 0.036
tion
Diffuse distribu- 12.5% (3) 0.0% (0) 0.236 20.8% (5) 0.0% (0) 0.051
tion
Bright white 16.7% (4) 19.1% (4) 1.000 12.5% (3) 95.2% (20) <0.001
areas®
Phototypes IV-VI  (n=19 patients)  (» =20 patients) (n=19 patients) (=20 patients)
Hairs* 78.9% (15) 50.0% (10) 0.096 73.7% (14) 40.0% (8) 0.054
Sparse distribu-  42.1% (8) 35.0% (7) 0.748 31.6% (6) 25.0% (5) 0.731
tion
Diffuse distribu- 36.8% (7) 15.0% (3) 0.155 42.1% (8) 15.0% (3) 0.082

tion
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Table 2 continued

Dermoscopic Polarized dermoscopy UVEF-dermoscopy
findings Nonscarringalo-  Scarring alopecias p-value* Nonscarringalo-  Scarringalopecias p-value*
pecias pecias
Follicular ostia® ~ 36.8% (7) 20.0% (4) 0301 84.2% (16) 25.0% (5) <0.001
Sparse distribu-  26.3% (5) 20.0% (4) 0.716 26.3% (5) 25.0% (5) 1.000
tion
Diffuse distribu- 10.5% (2) 0.0% (0) 0231 57.9% (11) 0.0% (0) <0.001
tion
Bright white ~ 5.3% (1) 50.0% (10) <0.001 0.0% (0) 45.0% (9) <0.001
areas®

Bold is used to highlight results with a degree of statistical significance (e.g., a p-value less than 0.01)

*p-value < 0.01 deemed as statistically significant (analyses performed according to Fisher’s exact test)

*Either dystrophic or non-dystrophic hairs

bFollicular openings on polarized dermoscopy; red/blue fluoresce on UVE-dermoscopy

‘Dotted/globular, structureless or perifollicular bright white areas

Fig.1 Examples of nonscarring and scarring alopecias
in fair-skinned patients. A case of tinea capitis (clinical
image—a); on both polarized (b) and ultraviolet fluores-
cence-induced (UVF)-dermoscopy (c) is possible to see
residual hairs but no clear follicular ostia. Alopecia areata
(clinical image—d); polarized dermoscopy displays empty
follicular openings seen as yellow dots (e), more evident
under UVF-dermoscopy as red fluorescent follicular dots
(f). Androgenetic alopecia (clinical image—g); polarized
dermoscopic examination shows residual thinned hairs
but no follicular ostia (h), partially seen under UV-light
as sparse blue follicular dots related to follicular hyper-

keratosis (i). Lichen planopilaris in advanced stage (clinical
image—j); polarized dermoscopy reveals loss of hairs and
some bright white fibrotic areas (k), by far more evident by
UVE-dermoscopic assessment (1). Discoid lupus erythema-
tosus (clinical imagc—m); white fibrotic areas are not very
clear under polarized dermoscopy (n), whereas they are
very evident by using UVF-dermoscopy (o). Lichen plano-
pilaris in early stage (clinical image—p); globular fibrotic
white areas are subtle on polarized dermoscopy (q), while
they are much more clear under UV-light along with sparse
blue follicular fluorescence due to follicular hyperkeratosis

(r)
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Fig.2 Examples of nonscarring and scarring alopecias in
dark-skinned patients. Tinea capitis (clinical image—a);
residual hairs are visible under both polarized (b) and ultra-
violet fluorescence-induced (UVF)-dermoscopy (c), but
clear follicular ostia are not distinguishable in both cases.
Alopecia areata (clinical image—d); polarized dermoscopy
shows some yellow dots (e) and UVF dermoscopy reveals
red fluorescent dots corresponding to empty follicular
openings (f). Androgenetic alopecia (clinical image—g),
follicular openings are difficult to see under polarized der-
moscopy (h), while UV dermoscopy displays diffuse red
follicular fluorescence (i). Central centrifugal cicatricial
alopecia (clinical image—j); polarized dermoscopy reveals

DISCUSSION

Our analysis supports the usefulness of UVE-
dermoscopy as a supportive diagnostic tool in
the recognition of scarring and nonscarring
alopecias thanks to the evidence of specific skin
chromophores elicited by UV light. In particu-
lar, such a dermoscopic setting was more accu-
rate to highlight both follicular openings and
fibrotic areas, thereby allowing a more precise
characterization of both such groups of alo-
pecias compared with polarized dermoscopic
assessment. Specifically, follicular openings in
balding regions appeared as either red or blue
fluorescent follicular dots, with the former likely
resulting from the presence of coproporphyrin
III/protoporphyrin IX produced by Corynebac-
teria and the latter possibly due to follicular

peripilar white—grey halo (arrow) corresponding to peri-
follicular concentric fibrosis (k), less evident under UVE-
dermoscopy (l). Acne keloidalis nuchae in advanced stage
(clinical image—m); white fibrotic areas are better seen
under polarized dermoscopy examination (arrow) (n) com-
pared with UVF-dermoscopy, likely due to the presence of
overlying scaling reducing light reflection from fibrosis (o).
Acne keloidalis nuchae in early stage (clinical image—p);
even in this instance, white fibrotic areas are better evident
with polarized dermoscopy (arrows) (q) than UVF-der-
moscopy (r) due to the higher contrast with surrounding
dark scalp in the former

scaling/hyperkeratosis [3-7]. The presence of
these fluorescent findings was already described
as a possible point of characterization of non-
scarring hair disorders in a recent case report [8].

Additionally, along with the better visualiza-
tion of follicular ostia under UVF-dermoscopy,
we found that such a dermoscopic setting also
turned out to be superior in identifying white
bright areas, likely due to the higher contrast
with surrounding normal skin resulting from the
intense UV-light reflection of fibrotic tissue [3].

Importantly, no data on specific skin tone
were available from the literature. This was a
relevant bias, as diagnostic performance signifi-
cantly changes between fair and dark photo-
types according to our findings. In particular,
UVE-dermoscopy showed a superior accuracy
in terms of follicular ostia and bright white
areas detection only in light-skinned patients,
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whereas just the former finding was better vis-
ible compared with polarized dermoscopy in
skin of color. The lack of significant differences
between the two settings in highlighting white
bright areas might be explained by (I) the higher
performance of polarized light in identifying
fibrotic findings in dark scalp (because of the
greater contrast between white areas and normal
pigmented background typical of darker pho-
totypes) and (II) the higher tendency to have
overlying scaling reducing the UV-reflection of
scarring areas [3].

Notably, besides revealing the higher per-
formance of UVF over polarized dermoscopy
in showing the presence of follicular ostia and
fibrotic areas, our study also confirmed a diag-
nostic superiority of the former when comparing
scarring and nonscarring alopecias, thus making
a valuable assessment in their differential diag-
nosis. Moreover, the interobserver agreement
analysis showed a significant superiority when
it comes to UVF-dermoscopy, thereby support-
ing that findings visible under this dermoscopic
assessment are much easier to detect, with
consequent higher reproducibility in research
settings.

Limitations

The main limitations of the study include (I)
the retrospective design, which is prone to recall
and observation biases, addressed by involving
evaluators who did not contribute to the sample
collection; (II) the lack of dermoscopic-patho-
logical correlation analysis; and (III) the poten-
tial variability introduced by having multiple
investigators collecting the images at different
centers, however, the use of the same dermo-
scopic device reduced the relevance of such a
bias. Therefore, future studies addressing such
points are needed to confirm our preliminary
data.

CONCLUSIONS

Our findings corroborate the growing evidence
that UVF dermoscopy can serve as a valuable
diagnostic adjunct to polarized dermoscopy for

the recognition and distinction of scarring and
nonscatring alopecias, especially in fair-skinned
populations.
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