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Erosive Lichen Sclerosus—A Clinicopathologic Subtype

Tania Day, MD, PhD,1,2 Geoffrey Otton, FRANZCOG, CGO,1 Graeme Dennerstein, FRANZCOG, FRCOG,3

Hong Tran, FRANZCOG,4,5 and James Scurry, FRCPA2,6
Objective: The aim of the study was to identify whether erosive lichen
sclerosus (LS) is a distinct clinicopathologic subtype.
Materials and Methods: The pathology database was searched for
“erosion,” “erosive,” “ulcer,” and “lichen sclerosus.” Inclusion criteriawere
histopathologic diagnosis of LS and erosion or ulcer overlying a band of
hyalinization and/or fibrosis. Exclusions were concurrent neoplasia and in-
sufficient tissue. Histopathologic review documented site, epithelial thick-
ness, adjacent epidermal characteristics, infiltrate, and dermal collagen
abnormality. Clinical data included demographics, comorbidities, exami-
nation findings, microbiologic results, treatment, and response.
Results: Ten examples of erosive LS and 15 of ulcerated LS occurred in
24 women with a mean age of 67 years. Ulcerated LS was associated with
diabetes and nontreatment at time of biopsy. Clinicians identified red
patches in all but 1 case of erosive LS. Ulcerated LS was documented as
fissure, ulcer, or white plaque, with 8 (53%) described as lichenified LS
with epidermal breaches. Erosive LS favored hairless skin with normal ad-
jacent stratum corneum sloping gently into erosion, whereas most ulcers in
LS had an abrupt slope from hair-bearing skin. All cases were treated with
topical steroids; 2 patients with erosive LS and 10 with ulcerated LS also
had oral antifungals, topical estrogen, antibiotics, and/or lesional excision.
Treatment yielded complete resolution in 50%.
Conclusions: Erosive LS is an unusual clinicopathologic subtype char-
acterized by red patches on hairless skin seenmicroscopically as eroded ep-
ithelium overlying a band of hyalinized or fibrotic collagen. In contrast,
ulcerated LS is usually a traumatic secondary effect in an uncontrolled
dermatosis.
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L ichen sclerosus (LS) is a chronic T-cell–mediated inflamma-
tory dermatosis with a predilection for vulvar skin and a spec-

trum of clinicopathologic manifestations.1,2Multiple studies describe
erosions and ulcers as markers of severity; these features were in-
cluded in a proposed LS severity scale and its subsequent validation
attempt.3,4 However, little is known about the prevalence, histopathol-
ogy, favored location, duration, and treatment response of erosions
and ulcers. Moreover, it is unclear whether epithelial loss within
1Maternity and Gynaecology, John Hunter Hospital, Newcastle, New South
Wales, Australia; 2Faculty of Health and Medicine, University of Newcastle,
New South Wales, Australia; 3Private Practice, Essendon, Victoria, Australia;
4Vulvar Disorders and Dermatology Clinic, Royal Hospital for Women,
Parkville, Victoria, Australia; 5Faculty of Medicine, Dentistry, and Health, Uni-
versity of Melbourne, Victoria, Australia; and 6Pathology NSW, Hunter New
England, Newcastle, New South Wales, Australia
Reprint requests to: Tania Day, MD, PhD, Maternity and Gynaecology John

Hunter Hospital, 2 Lookout Rd, New Lambton Heights, NSW 2305,
Australia. E-mail: tania.day@health.nsw.gov.au

The authors have declared they have no conflicts of interest.
This study was approved by the Hunter New England Research Ethics and

Governance Unit (HREC 15/11/18/5.02).
Written permission was provided for publication of clinical photos.
Copyright © 2021 The Author(s). Published byWolters Kluwer Health, Inc. on

behalf of the ASCCP. This is an open-access article distributed under the
terms of the Creative CommonsAttribution-NonCommercial-NoDerivatives
License 4.0 (CCBY-NC-ND), where it is permissible to download and share
the work provided it is properly cited. The work cannot be changed in any
way or used commercially without permission from the journal.

DOI: 10.1097/LGT.0000000000000607

Journal of Lower Genital Tract Disease • Volume 25, Number 3, July 202
LS is due to the damage-repair cycle inherent to lichenoid der-
matitis or is a secondary effect of trauma from rubbing and
scratching. Two case reports presented a phenomenon of “erosive
LS” recalcitrant to standard treatments.5,6 The accompanying
clinical photographs suggested red patches within the pallor and
textural change of LS, an appearance not typical of trauma or
excoriation. This may represent a distinct clinicopathologic sub-
type of LS in which erosion reflects the underlying disease pro-
cess, as in erosive lichen planus (LP).

The aim of this study is to compare the features of erosive
and ulcerated LS in an effort to identify whether erosive LS is a
distinct clinicopathologic subtype.

METHODS
Search of the local pathology database for the terms “erosive”

or “erosion” and “lichen sclerosus” yielded 32 cases with reports
describing (1) erosion and (2) dermal hyaline, dermal fibrosis,
and/or a thickened basement membrane. Search with the terms
“ulcer” and “lichen sclerosus” encountered 22 reports of ulcer
or fissure overlying abnormal collagen. Study inclusion required
a histopathologic diagnosis of LS and specimen with erosion or
ulcer overlying dermal homogenization and/or fibrosis. Exclu-
sions were concurrent neoplasia, prior radiation therapy, and in-
sufficient tissue for evaluation. The definition of erosion was
thinned epithelium lacking stratum corneum and granular layers;
the presence of neutrophils aided diagnosis at sites near mucocu-
taneous junction. The label of ulcer was applied for complete loss
of epithelium adjacent to intact or eroded epidermis. Mean epithe-
lial thickness in normal epidermis is 0.17 mm with an SD of 0.7,
so thin was defined as 0.1 mm or less and thick as 0.24 mm or
greater.7 The histopathologic definition of LS was a band-like
lymphocytic infiltrate accompanied by dermal hyalinization with
evidence of basal layer damage seen as vacuolar change, apoptotic
bodies, and/or squamatization; this could be in current, previous,
or subsequent specimen(s). Diagnosis of erosive LP, lichenoid
dermatitis, and vulvar aberrant maturation were in accordance
with the International Society for the Study of Vulvovaginal Dis-
ease consensus statements.8,9 The Hunter New England Research
Ethics andGovernance Unit approved this retrospective histopath-
ological case series (HREC 15/11/18/5.02), and signed written
consent was obtained for clinical photographs.

Slide review yielded data on epidermal type, stratum corneum
in adjacent epithelium, presence of neutrophils in epidermis and
dermis, fragmentation, exocytosis, spongiosis, basal layer features,
and thicknesses of the epidermis and abnormal collagen band.
The inflammatory infiltrate under intact and breached epidermis
was assessed as semiquantitatively as sparse, moderate, or dense;
cell types were recorded in descending frequency. Reviewof med-
ical records provided demographics, body mass index, symptoms,
lesion appearance, relevant comorbidities, biopsy location, micro-
biologic results, treatment, response, and follow-up.

RESULTS
Ten examples of erosive LS and 15 of ulcerated LS occurred

in 24 women with a median age of 67 years (range = 44–93 y); 1
woman had 2 biopsies of ulcerated LS taken 7 years apart. Of 30
cases excluded via slide review, 14 (47%) showed erosive LP, 7
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(23%) were unevaluable because of insufficient epithelium, 5
(17%) showed a lichenoid dermatitis without specific features of
LS, 2 (7%) were LS but lacked ulcer or erosion, and 2 had concur-
rent neoplasia.

Vulvar specialists provided care to 18 (75%) affected women,
and the remainder saw gynecologists. All cases had a clinical im-
pression of LS, and 13 (54%) had previous or subsequent vulvar
biopsy diagnostic of LS. Symptoms, tobacco history, andmicrobi-
ologic results were similar between erosive and ulcerated LS (see
Table 1). Diabetes wasmore common inwomenwith ulcerated LS
(6/14 [43%] vs 0, p = .002), and severe urinary incontinence was
noted in 4 (28.5%) of 14 cases. Among those with erosive LS, 1
had previous differentiated vulvar intraepithelial neoplasia (VIN),
TABLE 1. Demographics and Clinical Features of Erosive and Ulcera

Age, median (range), y
Previous or subsequent histopathologic diagnosis of LS, n (%)
Primary symptom, n (%)

Itch
Pain or dyspareunia
None

Body mass index, mean (range)
<25, n (%)
25–39, n (%)
≥40

Diabetes mellitus, n (%)a

Tobacco use, n (%)
Former
Never

Vaginal culture results, n (%)
Negative
Not done
Candida albicans
Other

Location of biopsy, n (%)b

Labium minus
Labium majus
Perineum or perianus

Description of biopsy site, n (%)
Red patch
White plaque
Erosion
Ulcer
Fissure

Steroid ointment at time of biopsy, n (%)a

Steroid ointment potency prescribed, n (%)
Superpotent to ultrapotent
Medium
Low

Response to treatment, n (%)
Complete
Partial
Nil or unknown

Follow-up, median (range), y

ap < .05.
bOne case had 3 different biopsy sites.
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1 had subsequent usual VIN, and 1 developed human papillomavirus–
independent squamous cell cancer (SCC). One woman with
ulcerated LS had previous vulvar aberrant maturation.

Clinicians identified red patches or erosions in all but 1 case
of erosive LS, expressing concern for VIN in 5 (50%) and erosive
LP in 1 (10%; see Figures 1, 2). Descriptions of biopsied areas in
ulcerated LS included fissure, ulcer, andwhite plaque, with clinicians
noting severely lichenified LSwith epidermal breaches in 8 (57%) of
14 cases (see Figures 3, 4). Patients with ulcerated LSwere less likely
to be using steroid ointment at the time of biopsy than those with
erosive LS (5/14 [36%] vs 8/10 [80%], p = .05). Clinicians
prescribed topical steroid ointment to all patients, selecting a
superpotent or ultrapotent product in 15 (62.5%) with application
ted LS Cases

Total
(N = 24)

Erosive LS
(n = 10)

Ulcerated LS
(n = 14)

67 (44–93) 69.5 (44–76) 65 (44–93)
13 (54) 8 (80) 5 (36)

17 (71) 7 (70) 10 (71)
6 (25) 2 (20) 4 (29)
1 (4) 1 (10) 0
33 (22–49) 31 (22–40) 34 (23–49)
6 (25) 4 (40) 2 (14)
10 (42) 3 (30) 7 (50)
5 (21) 3 (30) 5 (36)
6 (25) 0 6 (43)

5 (21) 4 (40) 1 (7)
19 (79) 6 (60) 13 (93)

5 (21) 0 4 (29)
13 (54) 7 (70) 6 (43)
4 (17) 2 (20) 2 (14)
3 (12.5) 1 (10) 2 (14)
14/26 (54) 7 (70%) 7/16 (44)
6/26 (23) 2 (20%) 4/16 (29)
6/26 (23) 1 (10%) 5/16 (31)

6 (25) 6 (60) 0
3 (12.5) 1 (10) 2 (14)
3 (12.5) 3 (30) 0
9 (37.5) 0 9 (64)
3 (12.5) 0 3 (21)
11 (46) 8 (80) 5 (36)

15 (62.5) 6 (60) 9 (64)
8 (33) 3 (30) 5 (36)
1 (4) 1 (10) 0

12 (50) 4 (40) 8 (57)
10 (42) 5 (50) 5 (36)
2 (8) 1 (10) 1 (7)
3 (1–16) 5.5 (1–16) 2 (1–10)
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FIGURE 1. A, Erosive LS: redmacules and patches dispersed over residual labia minora on a background of pallor and architectural alteration;
B, Hairless skin with compact stratum corneum, reactive nuclear change, band of edematous and hyalinized collagen, and scant
lymphocytic infiltrate; there is gradual slope into erosion with epithelial neutrophils and vacuolar change (hematoxylin-eosin, �100).
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frequency ranging from twice weekly to twice daily. Additional
measures in 2 patients with erosive LS and 10 with ulcerated LS
included topical estrogen in 5 (21%) of 21, oral antifungals in 5
FIGURE 2. A, Erosive LS: scattered pink-red glazedmacules and patches o
B, Parakeratotic hairless skin with a gradual slope into erosion, basal layer
of hyalinized collagen, and lymphoplasmacytic infiltrate (hematoxylin-eo
(hematoxylin-eosin, �200.).

© 2021 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of t
(21%), excision of persistent ulcers or fissures in 3 (12.5%), oral
antibiotics for 1 case each of Staphylococcus aureus and bacterial
vaginosis, and topical antibiotics for desquamative inflammatory
ver labiaminora and posterior fourchette on a background of pallor.
with reactive nuclei, vacuolar change and apoptotic bodies, band
sin, �100). C, Erosion with neutrophils in epithelium and stroma

he ASCCP. 257



FIGURE 3. A, Ulcerated LS: pallor, erythema, textural change, ecchymoses, abnormal texture, and multiple erosions and ulcers. B, Abrupt
transition between ulcer and eroded epidermis with neutrophils, spongiosis, reactive nuclear change, and thick band of hyalinized and
edematous collagen (hematoxylin-eosin, �100). C, Edge of other side of the ulcer with neutrophil-dominant inflammation across epithelium
and stroma accompanied by dermal fibrinous exudate (hematoxylin-eosin, �100).
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vaginitis in 1. These measures yielded resolution of ulcers or
erosions in 50%. Complete response was more likely in women
seen by a vulvar specialist (12/18 [67%] vs 0/6, p = .02). Three
patients with incomplete response of erosive LS were compliant
with daily mid- to high-potency topical steroid, whereas 3 cases
of partial or nil response occurred in the setting of twice weekly
FIGURE 4. A, Ulcerated LS: ulcer at lateral perineum on a background of
spongiosis, reactive nuclear change, band of hyalinized collagen, and lym
neutrophil-dominant infiltrate (hematoxylin-eosin, �100). C, Resolution
with clobetasol propionate ointment.

258 © 2021 The Au
or low-potency topical steroids. The SCC occurred 20 months
after biopsy in the single patient prescribed low-potency steroid
ointment. Of 5 ulcerated LS cases with partial resolution, 2 involved
noncompliance with daily ultrapotent steroid, 2 had severe LS
complicated by morbid obesity, incontinence, and uncontrolled
diabetes, and 1 died of other causes shortly after the consultation.
pallor and abnormal texture. B, Hair-bearing skin with parakeratosis,
phocytic infiltrate; there is a steep slope into ulcer with underlying
of ulcer with improvement in skin color and texture after treatment

thor(s). Published by Wolters Kluwer Health, Inc. on behalf of the ASCCP.
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Erosive LS was more likely to occur on hairless skin (9/10
[90%] vs 3/15 [20%], p = .001; see Table 2) with normal adjacent
stratum corneum (4/7 [57%] vs 0/15, p = .005). Erosive LS was
characterized by a gentle slope between intact and eroded epithe-
lium (see Figures 1, 2). Ulcerated LS favored hair-bearing skin
and more often showed an abrupt slope (62% vs 27%, p = .008)
with normal to thick adjacent epidermis (14/15 [93%] vs 4/7
[57%], p = .08; see Figures 3, 4). Compared with ulcerated LS,
erosive LS was more likely to show exocytosis (9/10 [90%] vs
2/15 [13%], p = .002) and epithelial neutrophils (10/10 [100%]
vs 8/15 [53%], p = .02). In both forms, the infiltrate under intact
TABLE 2. Histopathologic Features of Erosive and Ulcerated LS Spe

Site, n (%)a

Hairless skin
Hair-bearing skin

Epithelial thickness, mean (range), mm
Within erosion
Adjacent to erosion or ulcerb

Epithelial thickness category, n (%)b

Thin ≤0.1 mm
Normal 0.11–0.24 mm
Thick ≥0.25

Thickness of abnormal collagen, mean (range), mm
Slope of transition from intact epithelium to erosion or ulcer, mean% (ran
Adjacent stratum corneum, n (%)b

Normal
Parakeratosis
Hyperkeratosis
Combination of features

Exocytosis, n (%)a

Spongiosis, n (%)
Epithelial neutrophils, n (%)a

Epithelial fragmentation, n (%)
Dominant collagen abnormality, n (%)

Hyalinized
Fibrotic

Density of infiltrate under intact epithelium, n (%)b

Sparse
Moderate
Dense

Commonest cell type under intact epithelium, n (%)b

Lymphocyte
Neutrophil
Histiocyte

Density of infiltrate under erosion or ulcer, n (%)
Sparse
Moderate
Dense

Most common cell type under erosion or ulcer, n (%)a

Lymphocyte
Neutrophil
Plasma

ap < .05.
bThree cases of erosive LS had no adjacent intact epithelium.

NA indicates not applicable.
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epithelium was lymphocyte dominant and varied from sparse to
dense, but underneath ulcers, it was more likely to be neutrophil
dominant (5/15 [33%] vs 1/10 [10%], p = .04). Abnormal colla-
gen thickness was similar to epithelial thickness in both erosive
and ulcerated LS.
DISCUSSION
Erosive LS seems to be an uncommon distinct clinicopatho-

logic subtype. It usually presents as a red patch on hairless skin in
patients with known LS managed with topical steroid ointment.
cimens

Total
(N = 25)

Erosive LS
(n = 10)

Ulcerated LS
(n = 15)

12 (48) 9 (90) 3 (20)
13 (52) 1 (10) 12 (80)

NA 0.04 (0.02–0.08) NA
0.37 (0.1–2) 0.3 (0.1–0.8) 0.4 (0.15–2)

4 (16) 3 (43) 1 (7)
9 (36) 2 (29) 7 (47)
9 (36) 2 (29) 7 (47)

0.42 (0.05–1) 0.3 (0.05–0.6) 0.48 (0.1–2.1)
ge)a,b 51 (10–110) 27 (10–70) 62 (20–110)

4/22 (18) 4 (57) 0
10/22 (45) 1 (14) 9 (60)
5/22 (23) 1 (14) 4 (27)
3/22 (14) 1 (14) 2 (13)
11 (44) 9 (90) 2 (13)
20 (80) 9 (90) 11 (73)
18 (72) 10 (100) 8 (53)
7 (47) 1 (10) 6 (40)

21 (84) 9 (90) 12 (80)
4 (16) 1 (10) 3 (20)

10/22 (45) 3/7 (43) 7 (47)
8/22 (36) 2/7 (29) 6 (40)
4/22 (18) 2/7 (29) 2 (13)

16/22 (73) 7 (100) 9 (60)
5/22 (23) 0 5 (33)
1/22 (5) 0 1 (7)

5 (20) 4 (40) 1 (7)
9 (36) 3 (30) 6 (60)
11 (44) 3 (30) 8 (53)

14 (56) 9 (90) 5 (33)
10 (40) 1 (10) 9 (60)
1 (4) 0 1 (7)
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Features of gradual slope into erosion, epithelial neutrophils, and
nonacanthotic adjacent epidermis are inconsistent with a traumatic
process. Fewer patients with erosive LS had diabetes or inconti-
nence and more used regular potent topical steroids at time of bi-
opsy, features suggesting that erosive LS is a recalcitrant subtype.
This is consistent with observations from the 2 case reports that de-
scribed similar clinical appearances with persistent symptoms and
signs despite oral steroids, daily superpotent to ultrapotent topical
steroids, topical calcineurin inhibitors, and hydroxychloroquine;
the authors reported improvement after photodynamic therapy.5,6

In contrast, ulcerated LS usually presents on hair-bearing skin
of patients with globally uncontrolled or untreated LS and those
with comorbidities affecting skin integrity. A less common sce-
nario is an isolated chronic fissure that resolves with enhanced lo-
calized medical or surgical treatment. Abrupt transition between
skin and ulcer, adjacent acanthosis or abnormal stratum corneum,
and fragmentation all suggest traumatic etiologies of epidermal
loss. Ulcerated LS resolved in women who used daily mid- to
high-potency steroid ointment, unless disease was complicated
by intractable conditions associated with skin breakdown.

The leading clinical differential diagnosis for erosive LS is
erosive LP and its mimics: graft versus host disease and drug re-
actions.10,11 All have similar appearance, although erosive LPmore
often is symmetric or circumferential at the vestibule. Other alter-
nate diagnoses include superinfection, usual VIN, and differentiated
VIN; these may be excluded through a combination of microbiol-
ogy and biopsy.

Themain histopathologic differential diagnosis of erosive LS
is bullous LS. Bullous LS shows a subepidermal split, the result of
a weakened dermoepidermal junction due to the lichenoid reac-
tion. Rarely, acantholytic dyskeratosis or immunobullous disease
is comorbid with LS and isolated to the vulva. If one of these is
suspected, the clinician may consider biopsy of adjacent noneroded
skin to be sent fresh alongside a formalin-fixed specimen, so direct
immunofluorescence may be peformed.12,13

In poorly controlled LS with many fissures and ulcers, biop-
sies obtained from multiple morphologically distinct sites may be
required to exclude differentiated VIN and SCC. There are many
etiologies of genital ulcers to include pressure, infectious, reac-
tive, granulomatous, immunobullous, and manifestations of sys-
temic autoimmune disease.10,11 If an ulcer occurs in a field of
well-controlled LS, a comprehensive history, examination, and in-
vestigations may be required to determine the cause and direct
therapy. Focal fissures in LS may arise from sexual trauma, infec-
tion, estrogen deficiency, and undertreatment. Rarely, they persist
despite maximal medical treatment but respond to excision of
lichenified edges with reapproximation of well-treated adjacent
skin.10,14 Fissures also may occur within vestibulovaginal sclero-
sis. In contrast to ulcerated LS, this usually occurs in the space be-
tween urethra and clitoral frenulum, has nil to scant lymphocytic
infiltrate, and does not respond to topical steroid ointment.15,16

The centralized referral and expert review of biopsy speci-
mens permitted identification and description of this infrequent
erosive subtype of LS. Limitations of this study are those inherent
to the retrospective design, to includemissing data, practice differ-
ences across clinicians, and low rates of clinical photography and
microbiologic assessment. The small number of cases and vari-
able follow-up preclude comment on erosion recurrence and asso-
ciation with human papillomavirus, VIN, and SCC. The prevalence
of erosions and ulcers in treated LS is unknown, and its utility in
proposed severity scoring systems remains unclear. The finding that
outcome correlateswith provider type likely relates to underprescribing
of topical steroids by nonspecialists and highlights the need for re-
ferral pathways to vulvar clinics and enhanced education on
vulvovaginal diseases in training programs.17–19
260 © 2021 The Au
CONCLUSIONS
Erosive LS is an unusual clinicopathologic subtype of LS

characterized by red patches on hairless skin with biopsy showing
eroded epithelium overlying a band of hyalinized or fibrotic colla-
gen. It is distinct from ulcerated LS, which is usually a traumatic
secondary effect from rubbing and scratching an uncontrolled
dermatosis.
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