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ORIGINAL RESEARCH ARTICLE: VULVA AND VAGINA

Dermatoscopy and Optical Coherence Tomography in Vulvar
High-Grade Squamous Intraepithelial Lesions and Lichen
Sclerosus: A Prospective Observational Trial

Bertine W Huisman, MD,"” Lisa Pa;gan, MD,"? Rosanne G.C. Naafs, BSc,” Wouter ten Voorde, MSc,”

Robert Rissmann, PhD, PharmD,

2.3 Jurgen M.J. Piek, MD, PhD,? Jeffrey Damman, MD, PhD,”

Maria J. Juachon, MSc,’ Michelle Osse, BSc,! Tessa Niemeyer-van der Kolk, MD, PhD,’
Colette L.M. van Hees, MD, PhD,° and Mariette L.E. van Poelgeest, MD, PhD"?

Objective: This study aimed to examine potential discriminatory charac-
teristics of dermatoscopy and dynamic optical coherence tomography
(D-OCT) on vulvar high-grade squamous intraepithelial lesions (VHSIL)
and lichen sclerosus (LS) compared with healthy vulvar skin.

Methods: A prospective observational clinical trial was performed in 10
healthy volunteers, 5 VHSIL and 10 LS patients. Noninvasive imaging
measurements using dermatoscopy and D-OCT were obtained at several
time points, including lesional and nonlesional vulvar skin. Morphologic
features of VHSIL and LS were compared with healthy controls. Epidermal
thickness and blood flow were determined using D-OCT. Patients reported
tolerability of each study procedure, including reference vulvar biopsies.
The main outcome measures were feasibility and tolerability of imaging
modalities, dermatoscopy and OCT characteristics, OCT epidermal thick-
ness and D-OCT dermal blood flow.

Results: The application of dermatoscopy and D-OCT is feasible and
tolerable. In vHSIL, dermatoscopic warty structures were present. In
LS, sclerotic areas and arborizing vessels were observed. Structural
OCT in the vulvar area aligned with histology for hyperkeratosis and
dermal-epidermal junction visualization. Currently, the OCT algorithm
is unable to calculate the epidermal thickness of the uneven vulvar area.
Dynamic optical coherence tomography showed statistically signifi-
cant increased blood flow in LS patients (mean + SD, 0.053 + 0.029)
to healthy controls (0.040 + 0.012; p =.0024).

Conclusions: The application of dermatoscopy and D-OCT is feasible and
tolerable in vHSIL and LS patients. Using dermatoscopy and D-OCT, the
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authors describe potential characteristics to aid differentiation of diseased
from healthy vulvar skin, which could complement clinical assessments.

Key Words: dermatoscopy, D-OCT, lichen sclerosus, vulvar HSIL
(J Low Genit Tract Dis 2023;27: 255-261)

nadequate clinical recognition and delayed or inadequate treat-
ment of vulvar high-grade intraepithelial lesions (VHSIL) and
lichen sclerosus (LS) can have considerable physical, sexual, and
psychological impact.' The diagnostic process and disease follow-
up of these vulvar diseases should be improved by objective and
noninvasive, disease-specific biomarkers.? A prerequisite in biomarker
validation is its ability to discriminate healthy from diseased tissue.’
Examples of potential novel techniques are dermatoscopy and
dynamic optical coherence tomography (D-OCT). Dermatoscopy is
routinely applied by dermatologists as an adjunctive tool to ameliorate
subsurface structure visualization and pattern identification to aid di-
agnosis of melanoma, basal cell carcinoma, and other cutaneous dis-
orders.* Its application on the vulvar area is currently limited to re-
search purposes of vulvar pigmented lesions.>” Dynamic optical co-
herence tomography is a noninvasive imaging technique that provides
real-time cross-sectional images of biological structures. It has been
incorporated in the daily ophthalmology practice for diagnosis of ret-
inal diseases.® Dynamic optical coherence tomography has been ap-
plied as a research tool in dermatology for characterization of
nonmelanoma skin cancer.”' In gynecology, a few studies in cervi-
cal, vulvar, and ovarian tissue suggest potential for D-OCT to differen-
tiate between healthy and premalignant tissue of epithelial origin.''~'*
The study objective was to examine and describe potential
discriminatory characteristics of dermatoscopy and D-OCT on
premalignant vulvar skin compared with healthy vulvar skin.
Therefore, we examined dermatoscopy and D-OCT on vHSIL
and LS patients and healthy controls.

METHODS

A prospective, healthy volunteer-matched, single-center trial
conducted at the Centre for Human Drug Research, Leiden, The
Netherlands, was performed from February to October 2021.
The Declaration of Helsinki was the guiding principle for trial ex-
ecution. The study was approved by an independent medical
ethics committee “Medisch-Ethische Toetsingscommissie Leiden
Den Haag Delft” and registered in “Nederlands Trial Register”
(NL73964.058.20) and “EudraCT” (2020-002201-2). All sub-
jects provided written informed consent before participation.
These imaging results are part of a multimodal pilot study investi-
gating research methods to identify biomarkers that could improve
vulvar disease identification and therapeutic response monitoring
(Figure S1, http:/links.lww.com/LGT/A297)."

Study Design and Subjects

In total, 25 women, aged 25 to 95 years, with a body mass
index (BMI) less than 30 kg/m* were included: 5 VHSIL patients
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(21 sharply margined histologically confirmed vHSIL lesion
215 mm), 10 LS patients (clinical and/or histological diagnosis
confirmation), and 10 healthy controls (confirmed absence of vul-
var disease). Main exclusion criteria were significant other dis-
eases, pregnancy, other vulvar conditions, immunocompromised
state, sexually transmitted disease, AIDS, or hepatitis. For stan-
dardization, washout for topically applied products on the vulvar
area was 14 days or more.'®

All subjects visited the clinical research department on day 0
(0 h = baseline, 3 h, and 6 h), day 1, and day 7 (Figure S2, http://
links.lww.com/LGT/A298). The LS patients also visited the clinic
on days 21 and 35 as follow-up for a 4-week standard-of-care treat-
ment with corticosteroid ointment clobetasol 0.05% (Dermovate,
GlaxoSmithKline, Brentford, United Kingdom) starting at day 8.
At each visit, clinical assessments and noninvasive imaging mea-
surements were performed. Biopsies were obtained at day 0 for all
subjects and on day 35 for LS patients.

Anogenital Examination

Examination of the anogenital region and study procedures
were performed in a gynecological chair. All patients were
assessed by trained physicians (B.H. and L.P.) and discussed with
an oncological gynecologist specialized in vulvar disease (M.v.P)
at baseline. Although LS has a heterogeneous clinical presenta-
tion, we opted out of further stratification due to low patient num-
bers and the exploratory scope of our study. All procedures were
performed on selected target areas, including a lesional and
nonlesional site for all patients.

Imaging

Dermatoscopy on the Vulvar Area. Macroscopic dermatoscopic
images of the vulvar surface were obtained using a FotoFinder
Medicam 1000 with the Bodystudio ATBM (FotoFinder Systems
GmbH, Bad Birnbach, Germany) for photo analysis and
documentation (Figure S3, http://links.lww.com/LGT/A299).
Microscopic images were obtained with a D-Scope IV (FotoFinder
systems, GmbH, Bad Birnbach, Germany) dermatoscopy lens
with polarized light and analyzed using FotoFinder universe.
Dermatoscopy includes a follow-up photo documentation function.

Microscopic CHARACTERISTICS. Individual dermatoscopic characteristic
or a set of characteristics were exploratorily assessed for
discriminatory potential for vulvar diseases. An expert dermatologist
fully blinded for patient type (C.H.) scored characteristics in
decoded microscopic images. The characteristics included: color
of the skin (red, pink, yellow, gray, brown, white, or other),
vessel density or concentration (increased, normal, decreased, or
invisible), and vessel concentration (dotted, hairpin, linear, linear
serpentine, thin/thick arborizing, thick root-like, other, or not
visible). The presence or absence of scales, ecchymoses, purpura,
yellow-white structureless areas, white circles, peppering,
comedo-like openings, ulceration, and warty structures were
reported, as previously described in the literature of dermatoscopy
characteristics of genital lesions.!”'® In total, 85 photos were
scored (15 vHSIL, 40 LS, and 30 healthy volunteers) obtained at
days 0, 7, and 35.

D-Oct. Skin morphology analysis up to a depth of 1 mm was
performed by D-OCT using the Vivosight Dx (Michelson
Diagnostics Ltd, United Kingdom) (Figure S4, http://links.
Iww.com/LGT/A300). Scans with artifacts due to movement
were excluded from analysis and directly retaken. Data were
stored and analyzed using VivoSight and VivoTools version
4.15. Qualitative assessments were performed by 3 trained OCT
operators (B.H., L.P, and W.V.).

EpIDERMAL THICKNESS. Epidermal thickness was determined using
algorithms incorporated in the software. Manual epidermal thickness
analyses were performed with ImageJ (version Java 1.8.0_172,
Bethesda, MD). Using a self-generated macro, 3 consecutive
vertical lines were drawn for the epidermal layer per scan. The
mean, SD, and minimum and maximum epidermal thickness
were determined per set of 120 consecutive scans per patient.
Baseline and posttreatment (LS) scans were analyzed manually
for epidermal thickness due to the exploratory and time-consuming
nature of manual calculations.

Broop rLow. The D-OCT blood flow was determined using the
algorithms incorporated in the software. The quantification of
the blood flow was based on the average speckle signal returning
at the detector at dermal depth from 0.10 to 0.35 mm to reduce
contortions from artifacts.'

Histological Analysis

Vulvar tissue samples were obtained using a 4-mm punch bi-
opsy acquired by trained physicians (B.H., L.P., and M.v.P) at the
end of day 0. The skin was anesthetized using subcutaneous lido-
caine before the procedure. The obtained biopsies were stained for
hematoxylin and eosin by the Erasmus Medical Centre (EMC,
Rotterdam, The Netherlands) following clinical protocols. Slides
were scored by a dermatopathologist (J.D.). Dysplasia was as-
sessed by the epidermal levels of atypia and scored as warty
and/or basaloid types. Lichen sclerosus was diagnosed by histo-
logical characteristics.?>*! Inno-LiPa HPV Genotyping Extra
(Eurofins NMDL-LCPL, Rijswijk, The Netherlands) was used
for human papillomavirus (HPV) typing.>*

Patient Reported Outcomes

The “burdensome questionnaire” comprised 100-mm lines
that the patient completed for each study procedure ranging from
0 mm, “no burden at all”, to 100 mm, “the most burdensome pro-
cedure possible”. The e-diary (Promasys ePRO platform) with a
reminder and photograph function (with corresponding timestamps)
monitored at-home drug compliance.

Statistical Analysis

Dermatoscopic observations were summarized and shown
descriptively. Differences of D-OCT between patient groups were
tested using Mann-Whitney U test on baseline averages of 2 groups
(VHSIL, LS, or healthy). A paired, 2-tailed # test was performed
comparing mean D-OCT values pretreatment to posttreatment.
Differences for the burdensome questionnaire were analyzed
using a paired Student ¢ test comparing dermatoscopy and D-OCT
to the biopsy procedure. The analyses were computed in SAS
9.4 (SAS Institute, Cary, NC) and GraphPad version 9.3.1
(GraphPad Software, Inc, San Diego, CA).

RESULTS

In total, 25 women (5 patients with vHSIL, 10 patients with
LS, and 10 healthy controls) were enrolled and finished the study
(Table S1, http:/links.lww.com/LGT/A304). Fitzpatrick skin type
ranged from I to III. Menopausal status was equally distributed
among groups.

Dermatoscopy

Vulvar skin of a representative subject of each cohort (VHSIL,
LS, and healthy controls) captured by dermatoscopy is presented in
amacroscopic overview and a microscopic image (Figure S5, http://
links.Iww.com/LGT/A301).

256 © 2023 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the ASCCP.
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Dermatoscopy and D-OCT for vHSIL and LS

Microscopic Characteristics. Examples of dermatoscopic
characteristics are shown in Figure 1 and the frequency of
observations per group are summarized in Figure 2. The most
prominent characteristic of VHSIL were warty structures (4/5),
which could be accompanied by some scales and peppering.
The color of VHSIL skin was highly variable. Women with
Fitzpatrick skin type higher than III could not be recruited, so
color findings may vary based on the analyzed population. Vessels
were present with dotted or linear vessel. Lichen sclerosus typically
showed white structureless areas (8/10) and/or increased vessel
concentration (8/10), with arborizing and/or thick root-like
vessel morphology. The vulvar skin of healthy controls was
mostly yellow (8/10), with normal vessel pattern of dotted or
linear vessels sometimes accompanied by white circles (4/10).
Occasionally, white structureless areas or peppering was
observed (3/10). No changes were observed in LS skin after a
4-week clobetasol treatment (data not shown).

D-Oct

Morphological Characteristics. Vulvar high-grade squamous
intraepithelial lesions is histologically characterized by hyperkeratosis
and parakeratosis, acanthosis with club-shaped rete ridges,
cytonuclear atypia, disorientation of individual epithelial cells,
and an intact basement membrane.>® Hyperkeratosis could be
identified in the structural OCT image of a VHSIL lesion as

Scales

i =5

fll: 2 Pl

~ Dotted vessels

Small whit
7 .

hyperreflective stratum corneum. The OCT shows the broadening
of the epidermis in the club-shaped pattern associated with
acanthotic VHSIL with an intact dermal-epidermal junction, as
observed in histology (Figure 3A). Lichen sclerosus is histo-
logically characterized by hyperkeratosis, epidermal thinning
with loss of the rete ridge pattern, and dermal changes, including
sclerosis.?>?! These changes can also be identified with OCT,
especially the disorganized extracellular matrix reflecting dermal
changes (Figure 3B). Nuclear and cellular changes cannot be
visualized using OCT. We observed that resolution was oc-
casionally lost under a hyperkeratotic and hyperreflective stratum
corneum or sclerotic area. These OCT findings are pronounced in
VHSIL and LS compared with healthy vulvar skin. Histologically,
healthy vulvar skin has a normal epidermal thickness in the
absence of characteristics observed in diseased vulvar skin. These
features could also be visualized in OCT recordings (Figure 3C).

Epidermal Thickness. In total, 77.5% (vHSIL), 56.9% (LS),
and 91.2% (healthy control) of the measurements using the
incorporated algorithm failed because an impossible epidermal
thickness of 0 pm was reported. Therefore, manual epidermal
thickness measurements were performed (Figure 4A+B). No
significant differences in epidermal thickness were identified
comparing lesional or nonlesional VHSIL to healthy controls.
The epidermis (mean = SD) of preclobetasol lesional LS
(0.13 + 0.10 um) was significantly thinner compared with

e circles Warty structure

N S

— scales —— white circle
ecchymoses

—% purpura

—— linear vessel
—— dotted vessel

hairpin vessel
—— thick arborizing vessel
——— thin arborizing vessel

FIGURE 1. Representative images showing examples of scored characteristics. A, Scales (LS). B, Small white circles (LS). C, Warty structure
(VHSIL). D, Purpura (LS). E, White structureless areas (LS). F, Peppering (healthy vulva). G, Dotted vessels (vHSIL). H, Linear and hairpin

vessels (LS). I, Thick and thin arborizing vessels (LS).

© 2023 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the ASCCP.
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Dermatoscopy characteristics
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Linear vessels
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FIGURE 2. Percentage of observed characteristics per patient group (85 photos were scored: 15 vHSIL, 40 LS, and 30 healthy volunteers) from
the scoring of microscopic dermatoscopy images by a blinded dermatologist (C.H.). HV, healthy vulva.

healthy controls (0.19 = 0.06 um), p = .0312. No differences were
observed between preclobetasol and postclobetasol-treated LS
(0.127 £0.10 um vs 0.118 £ 0.034; p = .643).

Blood Flow. At baseline, higher blood flow (mean + SD) was
observed in nonlesional VHSIL (0.063 + 0.040) compared
with lesional vHSIL (0.044 + 0.025), p = .0255 (Figure 4C).
No differences were detected between lesional VHSIL and
healthy controls (0.040 + 0.017; p = .347). Blood flow in
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Stratum corneum

% Iépidérm{s

>
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Blood vessels /

nonlesional VHSIL skin differed significantly from healthy
controls (0.063 + 0.040; p = .0001). Blood flow was significantly
higher in pretreatment lesional LS (0.053 + 0.029) compared with
nonlesional LS (0.034 £ 0.019; p <.0001) and healthy controls
(0.040 + 0.012; p = .0024) (Figure 4D). Nonlesional LS did
not differ significantly compared with healthy controls (p =.077).
No differences were observed between preclobetasol and
postclobetasol-treated LS (0.057 + 0.042) (p = .532). Blood flow
measurements fluctuated over time (days 0, 2, 8, 22, and 36),

H&E

Hyperkeratotic stratum corneum

=S

Hyperkeratotic plug
e

Epidermis

- 4% sy
Y e N\ G

FIGURE 3. Structural OCT recordings compared with aligned histological assessments of A + B, vHSIL, (C + D) lichen sclerosus, and (E + F)
healthy volunteers. Asterisks (*) indicate blood vessels. DEJ, dermal-epidermal junction; ECM, extracellular matrix; H&E, hematoxylin

and eosin.
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Dermatoscopy and D-OCT for vHSIL and LS
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FIGURE 4. The D-OCT epidermal thickness measurements (manually determined using ImageJ) and blood flow measurements (determined
by incorporated algorithm). Measurements were assessed at baseline (D1HO) and, for LS only, posttreatment (D35). The mean and SDs are
displayed for each group. A, Epidermal thickness in pm (y axis) is plotted against measurements clustered per patient group (x axis). B, The
average blood flow measured between a skin depth of 0.10-0.35 um at nonbiopsy sites of VHSIL and LS subjects compared with healthy
controls. The mean and SDs are displayed for each group as well as individual data points. Blood flow in AU (y axis) plotted against
measurements clustered per patient group (x axis). ns=p>.05, *=p<.05, * = p<.01, ***=p<.001, **** = p<.0001. L, lesional skin; NL,

nonlesional skin.

depending on sample location (lesional vs nonlesional) (Figure
S6, http:/links.Iww.com/LGT/A302).

Histological Analysis

All clinical diagnoses of nonlesional and lesional skin of
VvHSIL, nonlesional LS, and healthy controls were confirmed in
biopsy (Table S2, http://links.lww.com/LGT/A305). The biopsies
of lesional LS were classified as LS in 3/10 cases. The remaining
were classified as normal vulvar skin with inflammatory reactive
changes, although clinical LS diagnosis had been confirmed by
a specialized gynecologist (M.v.P.) before enrolment. Positivity
for HPV16 was identified in 4/5 lesional vHSIL biopsies. One
lesional LS biopsy tested positive for HPV type 53, whereas no
HPV was found in nonlesional or healthy control biopsies.

Patient-Friendliness and Treatment Compliance

All imaging methods applied in this study were considered
mildly burdensome and therefore patient friendly. Vulvar biopsy

© 2023 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the ASCCP.

was considered substantially more burdensome than all noninva-
sive imaging procedures, with mean scores greater than 20 mm
(Figure S7, http:/links.lww.com/LGT/A303). Treatment compli-
ance was 99%.

DISCUSSION

This exploratory study shows that application of dermatoscopy
and D-OCT is feasible and tolerable in vHSIL and LS patients.
The most prominent finding with dermatoscopy was the presence
of sclerotic areas and arborizing vessels in LS and warty structures
for vHSIL. Structural OCT images could be aligned for both dis-
eases with histology. A novel finding in this study was the in-
creased blood flow measured by the algorithm of the D-OCT in
vulvar LS compared with healthy tissue. Epidermal thickness de-
termination by OCT should be considered for research purposes
only at this stage.

The main strength is the prospective trial design in vulvar
patients and healthy controls including within-subject lesional
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and nonlesional control. Including only within-patient “healthy”
control sites can be invalid because the vulvar tissue may be
affected by scarring, immune cell infiltration, or treatment effects.
The study was carried out in a clinical research facility that
allowed for standardized image and measurement acquisition
(i.e., light conditions and operators) in a structured manner,
allowing for side-by-side comparisons of techniques. The
dermatoscopic follow-up functionality allowed for exact traceabil-
ity of location throughout the study (Figure S3, http://links.lww.
com/LGT/A299), and the biopsy location aligned with the
obtained noninvasive measurements.

Performing a data-rich pilot trial in vulvar disease has inher-
ently resulted in modest sample sizes. Unfortunately, not all
intended VHSIL and no vulvar squamous cell carcinoma (VSCC)
patients could be recruited, mainly due to the short and emotion-
ally intense period between diagnosis and timely scheduled treat-
ment. This pilot trial had intended to include VSCC patients to
portray the complete pathway from healthy vulvar skin to VSCC.
This statement could be expanded to all patients visiting the vulvar
consultation office with a variety of vulvar diseases, including dif-
ferentiated vulvar intraepithelial neoplasia (dVIN), because the
possible discriminative nature of promising characteristics should
be validated in a practical sample. In addition, to contribute a di-
verse and representative study population, the field should aim
to include women with all Fitzpatrick skin types because dermato-
ses can be phenotypically distinct on darker skin types than those
included in this patient sample. Finally, 7/10 histological assess-
ments of LS were incongruent with the clinical diagnosis. This
discrepancy is not considered a limitation because LS is primarily
a clinical diagnosis, but highlights the heterogeneity of this vulvar
disease. Lichen sclerosus can present heterogeneously in the clinic
(with atrophy, fibrosis, or inflammation). This clinical, morpho-
logical, and histological variability could influence the findings
of our study and should be considered in further interpretations.

Dermatoscopy is an integrative part of the dermatologists'
evaluation of potentially malignant cutaneous lesions.* However,
the evaluation of vulvar disease using sophisticated imaging de-
vices is uncommon in daily vulvar clinic or gynecological prac-
tice. An expanding catalogue of reports describe dermatoscopy
for vulvar lesions, but a well-established and structured approach
of image acquisition and reporting remains lacking.>®*> Obser-
vations in intraepithelial neoplasia have been summarized in a re-
cent review, although the overview does not include stratification
for sex or disease subtypes (i.e., VHSIL or HPV-independent dif-
ferentiated vulvar intraepithelial neoplasia).?® The currently rec-
ognized characteristics include red to white structureless areas in
addition to presence of dotted, glomerular, and linear vessels.
Gray-brownish dots have been described in pigmented intraepi-
thelial neoplasia lesions. Our dermatoscopy results in vHSIL con-
cur with the literature, although the modest patient population
restricts further comparisons. Features identified in vHSIL could
also be found in LS or healthy controls, rendering none of the
identified characteristics disease-specific. The only distinctive
feature in our study was warty structures in vHSIL, but this adds
little clinical value because this is clear on visual inspection. Plus,
many vulvar diagnoses may present as warty structures, such as
condylomata acuminata or papillomatosis.'?

On D-OCT, we found an increased blood flow in nonlesional
VHSIL compared with healthy vulvar skin. This observation may
be due to a more extensively inflamed vulvar area besides the clin-
ically observable VHSIL lesion(s). This implies that nonlesional,
apparently healthy, vulvar skin of vHSIL patients should not be
considered a valid healthy control, that is, within-patient controls
can cause potential confounding. The same notion applies for
nonlesional LS skin, which can appear without clinical signs of
LS but in fact may comprise preclinical diseased vulvar skin.

Our conclusions may have been influenced by the small cohort
and potential artifacts from warty lesional structures on the blood
flow measurements. Histologically, acanthosis is a well-known
feature of vHSIL.?* Structural OCT analysis noninvasively found
a thicker epidermis for lesional vHSIL than healthy vulvar skin, as
reported once previously.!? However, the OCT software algorithm
is inadequate for epidermal thickness measurements, most likely
due to anatomically irregular vulvar structures. Unfortunately,
manual measurements are too time-consuming. Improvement of
the software algorithm for vulvar skin would be required to make
this OCT parameter applicable for practical implementation.

Several reports have described dermatoscopic features of
LS.17:25:2728 A recent review summarized dermatoscopic features
of LS, which reportedly appears with structureless areas, red glob-
ules in a white background with a decrease, or “desertification”, of
vessels.2® Our observations are in line with these results, with
the notable exception with regard to vascular changes in a number
of cases. We found more pronounced vasculature primarily
consisting of thick and thin arborizing vessels in approximately
40% of LS cases. Generally, these patients presented clinically
with a loss of vulvar architecture. Literature is yet undecided
whether dermatoscopic vascular patterns could correlate to
disease duration.'®*’

These newly described dermatoscopic thick and thin arboriz-
ing vessels concur with established histological features of
hyalinized, stiff vessels in the dermis of LS.?**' These stiff vessels
translated into the observed increase in blood flow in lesional LS
vulvar skin, as measured by D-OCT. We hypothesize that this
could be the result of sclerosis and damage to the connective tissue
in LS, affecting the microvasculature of the dermis.>’ The ob-
served increase in dermal blood flow in genital LS has not previ-
ously been objectified by D-OCT, but are in agreement with
previous descriptions using laser Doppler and in 3 patients with
extragenital LS.*3! Histologically, the vulvar epidermis in LS is
thinner compared with healthy vulvar skin.?! We confirm epider-
mal thinning in LS numerically and morphologically using nonin-
vasive, structural OCT measurements.

CONCLUSIONS

This study describes a structured, prospective approach to
identify sophisticated imaging methods for vHSIL and LS. Using
dermatoscopy and D-OCT, we described potential characteristics
to aid differentiation of diseased from healthy vulvar skin.
Dermatoscopy is a promising tool that may facilitate clinical rec-
ognition and follow-up of VHSIL and LS after expansion of
patient groups and clinical validation. Vulvar biopsies can be ob-
tained on a limited basis, whereas noninvasive techniques can be
used repeatedly, minimizing patient burden. The step to clinical
integration of D-OCT is considered inappropriate at this stage
due to the suboptimal algorithms and remaining questions on
the applicability in clinical practice. Imaging techniques should al-
ways be preceded by visual examination to establish a clinical dif-
ferential diagnosis. Our findings require confirmation in larger,
more diverse cohorts including suspicious lesions of the vulva
over time before implementation in the vulvar clinic.
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