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Abstract

This study aims to investigate the effectiveness of microwave therapy combined with focused ultrasound or white spot ointh
combined with infrared light for treating vulvar sclerosing lichen in females. A retrospective study was conducted on 126 patients
with vulvar lichen sclerosus admitted to our hospital between August 2020 and December 2022. The patients were divided into
3 groups: microwave treatment, focused ultrasound, and white spot paste combined with infrared light, each group consisting
of 42 cases. The microwave treatment group underwent microwave coagulation using a multifunctional microwave treatment
machine, the focused ultrasound group received focused ultrasound treatment, and the white spot paste combined with infrared
light group received traditional Chinese medicine white spot paste combined with infrared light irradiation. All groups received
additional basic treatment. The study compared the serum levels of interleukin-2 (IL-2), tumor necrosis factor-alpha (TNF-a),
C-reactive protein (CRP), human epidermal growth factor (EGF) levels, visual analog pain scale scores, and skin quality of life
index (DLQI) scores before and after treatment in the 3 groups. Before treatment, there was no statistically significant difference
in CRP and EGF levels among the 3 groups receiving IL-2 and TNF-a (all P > .05). After treatment, the levels of IL-2 and TNF-a
did not show significant differences across the 3 groups. However, the levels of CRP and EGF were notably reduced, particularly
in the group treated with white spot cream combined with infrared light, which exhibited lower levels compared to the other 2
groups with statistical significance (both P < .05). Similarly, prior to treatment, there were no statistically significant differences in
symptomatology, daily activities, and interpersonal relationship scores among the 3 groups (P < .05). Post-treatment, scores for all
dimensions significantly decreased in all groups, with the group receiving white spot cream combined with infrared light showing
lower scores across all dimensions compared to the other 2 groups, with statistical significance (P < .05). The combination of
vitiligo cream and infrared light has a significant effect on the treatment of sclerotic lichen of the external genitalia in gynecology. It
can reduce the levels of inflammatory factors in the patient’s body, improve itching, and improve quality of life.

Abbreviations: CRP = C-reactive protein, EGF = epidermal growth factor, IL-2 = interleukin-2, TNF-a = tumor necrosis factor-
alpha, VAS = visual analog pain scale.
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1. Introduction

Sclerotic lichen of the external genitalia, also known as “white
lesions of the external genitalia,” has an unclear etiology and
is caused by multiple factors.'"?! It belongs to local benign
lesions, and Western medicine often utilizes drugs and phys-
ical therapy. However, medication alone is not effective and
can lead to many side effects, increasing the risk of recurrent
attacks. Focused ultrasound, a recent innovation, utilizes
ultrasound’s thermal effect to penetrate the epidermis, destroy
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dermal tissue at the lesion site, enhance local blood microcir-
culation and nerve endings sensitivity, effectively alleviating
symptoms like vulvar spasms, itching, and pain in patients
with sclerosing lichen of the external genitalia. It can also
restore affected skin’s elasticity, color, and texture to nor-
mal.3* Nonetheless, clinical observations show that adverse
reactions such as local edema, congestion, and skin burns are
common post-treatment, with patients often exhibiting low
acceptance levels. Traditional Chinese medicine has shown
promising results in treating vulvar sclerosing lichen.5-% In
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a study conducted from August 2020 to December 2022,
126 patients with vulvar sclerosing lichen were treated with
white spot cream in combination with infrared light therapy,
focused ultrasound therapy, and microwave therapy, and the
therapeutic effects of the 3 groups were observed. The results
are as follows.

2. Materials and methods

2.1. General information

This study was approved by The Ethics Committee of The
Fourth Hospital of Shijiazhuang. Since this study was retrospec-
tive, the Ethics Committee exempted patients from informed
consent. A total of 126 patients diagnosed with vulvar scleros-
ing lichen and aged between 21 and 64 years were selected from
the gynecology department of our hospital. They were divided
into 3 treatment groups based on their different treatment meth-
ods: microwave treatment, focused ultrasound, and white spot
ointment combined with infrared light. Each group consisted of
42 cases. The microwave treatment group had an average age of
48.1 = 9.2 years, a disease duration of 6.29 = 2.17 years, and 19
menopausal cases. The focused ultrasound group had an aver-
age age of 49.71 = 8.97 years, a disease duration of 6.38 = 2.26
years, and 17 menopausal cases. The white spot cream com-
bined with infrared light treatment group had an average age
of 48.9 = 9.2 years, a disease duration of 6.24 +2.19 years,
and 24 menopausal cases. All 3 groups presented with sclerotic
lichen lesions. The admission criteria included meeting the clas-
sification and diagnostic criteria of the International Society of
Vulvar Diseases, displaying white lesions on the external geni-
talia upon pathological examination, ability to comprehend the
research content and provide informed consent, and no history
of relevant treatment in the past 2 weeks. Exclusion criteria
encompassed patients with severe gynecological conditions,
pregnant or lactating women, intolerance to focused ultrasound
or laser therapy, allergies to treatment drugs, and individuals
with blood diseases, immune dysfunction, or tumors. Statistical
analysis revealed no significant differences in age, menstrual
status, lesion type, or degree of lesion among the 3 groups of
patients (all P > .05).

2.2. Treatment methods

The microwave treatment group underwent microwave coag-
ulation treatment using a domestically produced ECO-100
multifunctional microwave treatment machine (Nanjing Yigao
Microwave System Engineering Co., Ltd., Nanjing, China). The
patient’s skin lesion site was fixed, routine disinfection was
performed, and a 2% lidocaine injection was administered for
subcutaneous anesthesia of the rash. A power of 75 to 95 W
was used for the mossy area with a set time of 5 seconds, while
a power of 50 to 70 W was used for other areas with a set time
of 3 seconds. Liquid paraffin was applied to the double needle
radiation probe and the surface of the skin lesion to prevent
adhesion to the solidified surface, which could cause epider-
mal tearing and bleeding. The double needle probe was then
pressed parallel to the surface of the mossy rash for microwave
treatment, repeated 1 to 3 times. Generally, the labia minora
and anus were treated once. Treatment was stopped when the
surface of the rash turned white, the mossy area shrunk and
flattened due to heat, and the base and edges became hard and
white. The foot switch was released, the double needle probe
was removed, and the solidified surface of the lesion was
retained. During the healing period, it was advised to keep the
area dry and administer oral antibiotics such as cephalosporin
and cyproheptadine for 2 weeks, along with topical Kangfuxin
solution. A 4-week treatment course was followed by a
3-month follow-up. The focused ultrasound group was treated
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using the German Hamsa focused ultrasound gynecological
treatment device, which was performed outpatient. The patient
was placed at the bladder lithotomy site, and the external gen-
italia was routinely disinfected with 2% lidocaine hydrochlo-
ride injection (manufacturer: Guilin Nanyao Co., Ltd., Guilin,
China, national drug approval number H45020823, speci-
fication: S5mL). After local infiltration anesthesia, the lesion
site was continuously scanned. The treatment parameters are
power of 3.5 to 4.5 W, frequency of 8 to 12 MHz, speed of
5 to 10 mrds, and radiation time of 10 to 30 min. Scanning
should be stopped when the patient’s lesion area shows redness,
swelling, enlarged pores, and tissue congestion. After treatment,
provide cold compress and apply moisturizing cream for care.
Inform the patient not to take a bath within 24 hours and avoid
intense exercise for 3 days. Loose fitting clothing should be the
main focus. The treatment frequency is 2 times per week, with
a 4-week course and a 3-month follow-up.

2.3. Observation indicators

The white spot ointment used in combination with infrared
light therapy was prepared by a designated teacher from our
department. The ingredients were sourced from the New
Green Granule Pharmacy of the Affiliated Hospital of Tianjin
Academy of Traditional Chinese Medicine. The ointment
contains a mixture of various Chinese medicinal herbs. The
production process involves grinding the herbs into a fine
powder, mixing them with sesame oil and Lin, heating the
mixture, and storing it appropriately. Infrared light therapy
was administered using an electrocautery therapy device from
Dalian Ke’er Medical Equipment Co., Ltd., Dalian, China,
model WM-IIIB. The therapy involved applying the ointment
and then using the infrared light for a specified duration
and power. The treatment course lasted for 4 weeks with a
3-month follow-up.

2.4. Observation indicators

1) 5mL of fasting venous blood was extracted from patients,
centrifuged and left to stand, and the serum levels of
interleukin-2 (IL-2) and tumor necrosis factor were detected
by ELISA in 3 groups of patients after treatment-o. (tumor
necrosis factor-alpha, TNF- a). Evaluate the inflammatory
response of patients by measuring the levels of C-reaction
protein (CRP) and epidermal growth factor (ECF).

(2) The Visual Analog Scale/Score (VAS) was used to evaluate
the pain level of patients before and after treatment. The
scale was evaluated from 4 dimensions: white lesions, dry
itching, sexual pain, and skin cracking, with scores rang-
ing from 0 to 10 points for each dimension. The lower the
score, the lower the degree of pain.

(3) The Dermatology Life Quality Index (DLQI) is used to
evaluate the quality of daily life of patients. The scale is
evaluated from 3 dimensions: symptoms and feelings,
daily activities, and interpersonal relationships, with
scores ranging from 1 to 6 for each dimension. The higher
the score, the worse the quality of daily life.

2.5. Statistical processing

SPSS 22.0 software was utilized for data analysis. Count data
was expressed in percentage and inspected using rows x2.
Normally distributed econometric data were represented by
x = s. Repeated measures ANOVA was employed, and pair-
wise comparisons were subjected to # tests. A significance
level of P <.05 was used to indicate statistically significant
differences.
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3. Results

3.1. Comparison of therapeutic effects among 3 groups of
subjects

There was no significant difference in the degree of lesions
among the 3 groups (P >.05). After treatment, the therapeu-
tic effects of the 3 groups are shown in Table 1. In the micro-
wave treatment group, 42.9% of the cases showed significant
improvement in local symptoms. After 3 months of follow-up, 5
cases recurred, with a recurrence rate of 11.9%; The cure rate of
the focused ultrasound group was 52.4%, with 11 cases show-
ing significant improvement in local symptoms. After 3 months
of follow-up, 9 cases experienced symptom recurrence, with a
recurrence rate of 21.4%. The cure rate of the white spot cream
combined with infrared light group was 83.3%, and 4 cases
showed significant improvement in local symptoms. After 3
months of follow-up, there were 3 cases of symptom recurrence,
with a recurrence rate of 7.1%. The 3 groups showed significant
differences (P < .05; Table 2).

3.2. Three groups of serum L-2 and TNF before and after
treatment-a, comparison of CRP and EGF levels

Before treatment, there was no statistically significant differ-
ence in CRP and epidermal growth factor (EGF) levels among
IL-2 and TNF in the 3 groups (all P > .05). After treatment, the
levels of IL-2 and TNF in the 3 groups did not show significant
differences, while CRP and EGF levels significantly decreased.
Furthermore, the focused ultrasound group and microwave
treatment group exhibited observable changes in IL-2 and
TNF levels. In contrast, the white spot cream combined with
infrared light group showed higher levels of CRP and EGE,
with statistically significant differences (all P <.035), as indi-
cated in Table 3.

3.3. Comparison of VAS scores before and after treatment
in 3 groups

Prior to treatment, there were no statistically significant dif-
ferences in the scores of white lesions, dry itching, sexual pain,
and skin cracking among the 3 groups (all P > .05). Following
treatment, the scores for all dimensions in the 3 groups showed
a significant decrease. Additionally, the scores for all dimen-
sions in the focused ultrasound group and the dot matrix
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CO, laser group were notably lower than those in the drug
group, with statistical significance (all P <.05), as illustrated
in Table 4.

3.4. Comparison of DLQI scores before and after treatment
in 3 groups

Prior to treatment, there were no statistically significant dif-
ferences in symptoms, daily activities, and interpersonal rela-
tionship scores among the 3 groups (all P >.05). Following
treatment, there was a significant decrease in scores across all
dimensions within the 3 groups. The microwave treatment
group and the focused ultrasound group exhibited higher scores
compared to the white spot cream combined with infrared light
group, with statistical significance (all P <.03), as illustrated in
Table 5.

4. Discussions

Mossy skin disease, similar to chronic eczema of the female
external genitalia, is a rare condition characterized by itching
and skin lesions like papules, lichen changes, inflammation,
depigmentation, and atrophy. The causes include allergic con-
stitution, sensitivity to various substances, dampness in the
affected area, and long-term use of hormones. It may be related
to defects in the skin’s outer layer, making it more prone to stim-
uli and allergies. Current treatments, both oral and topical, have
limited effectiveness, especially in cases of lichenization due to
the challenge of clearing complex antigens.”!”) Microwave ther-
mal therapy, with its ability to target tissues without causing
extensive damage, is promising. Complete removal of mossy-
like lesions is crucial to prevent recurrence and scarring. Focused
ultrasound and infrared light treatments both use heat to kill
diseased cells, but variations in heat density and range lead to
different therapeutic outcomes.!"!! The results of this study sug-
gest that following dot matrix CO, laser treatment, there was
a significant decrease in serum levels of IL-2, TNF-a, CRP, and
ECF in patients."?! This decrease was more pronounced com-
pared to focused ultrasound and drug therapy. The authors
speculate that the superior outcomes may be attributed to the
more apparent minimally invasive effects, higher heat density,
and narrower range of action of infrared light in comparison to
focused ultrasound therapy.!'*! The efficiency and precision of
infrared light are believed to minimize heat damage to normal

Comparison of lesion severity among 3 groups of objects.

Thin skin
Whitening, dryness, and cracking of Periurethral meatus Hair hardness and small pubic area  Vaginal
Example the skin and mucous membranes of Peridermal adhesions Lips are different opening
Group count the external genitalia Membrane adhesion Degree atrophy narrow
Microwave treatment group 42 17 5 17 3
Focused ultrasound group 42 27 10 4 1
White spot cream 42 23 8 8 3
combined with infrared
light group
Table 2
Comparison of therapeutic effects among 3 groups of subjects.
Group Cases Cure Improvement Invalid Recrudescence
Microwave treatment group 42 18 13 0 5
Focused ultrasound group 42 22 i 0 9
White spot cream combined with infrared light group 42 35 4 0 3
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Serum L-2 and TNF levels before and after treatment in 3 groups of patients-a, comparison of CRP and EGF levels (x = s).

Group Example count IL-2 (ng/mL) TNF- o (ng/mL) CRP (mg/L) EGF (ng/mL)
Microwave treatment group 42
Before treatment 39.27 +5.89 184.12 + 30.71 527 +1.13 3.59 +1.03
After treatment 31.74 + 318" 160.12 + 24.16* 4,02 +0.78" 2.84 +0.67*
Focused ultrasound group 42
Before treatment 38.98+58 188.24 + 29.8 539+1.20 3.63+0.98
After treatment 26.17 + 3.22%1 140.23 + 23.98*1 3.14 +0. 841 2.25+0.72*1
White spot cream combined with infrared light group 42
Before treatment 39.17 +59 186.79 + 30.4 535+1.17 3.64+1.05
After treatment 22.14 +2.98*1 12217 £ 24.02*1 2.39+0.66*"  1.68 +1.05""

CRP = C-reactive protein, ECF = epidermal growth factor, IL-2 = interleukin-2, TNF-a = tumor necrosis factor-c.

*Comparison between groups before treatment, P < .05.
‘tComparison between groups after treatment, P < .05 < .05.

Comparison of VAS scores in various dimensions of white lesions, dry itching, sexual pain, and skin cracking among 3 groups of patients before and after

treatment (x = s).

Group Example count White lesions Dry itching Sexual pain Skin cracking
Microwave treatment group 42
Before treatment 8.67 +2.21 7.82 +2.94 7.24 +1.85 8.14 +2.07
After treatment 6.12 +1.23* 5.44 +0.98* 514 +1.12* 6.03 +0.94*
Focused ultrasound group 42
Before treatment 8.77 £2.17 7.79+2.99 7.38 £1.90 8.21+1.98
After treatment 495+ 117+t 423 +1.01%t 4.32 +1.09*1 514 +0.97*1
White spot cream combined with infrared light group 42
Before treatment 8.79+223 7.84 +2.96 7.29+1.89 818 +2.04
After treatment 3.88 +1.20%1 3.11 +0.99*1 3.27 +1.05*1 4.20 + 0.89*1

VAS = visual analogue pain rating scale.
*Comparison between groups before treatment, P < .05.
‘tComparison between groups after treatment, P < .05 < .05.

Comparison of DLQI scores for symptoms and feelings, daily activities, and interpersonal relationships among 3 groups of patients before and after treatment

(x = s).
Group Example count Symptoms and feelings Daily activities Interpersonal relationship
Microwave treatment group 42
Before treatment 571 +1.22 527 +1.14 479 +1.42
After treatment 4.03 +0.78* 413 +0.75* 3.12 +0.66*
Focused ultrasound group 42
Before treatment 569 +1.19 532 +1.09 4.84 +1.39
After treatment 2.55 +0.77%1 3.01 £ 0.69%F 241 £ 0.71%1
White spot cream combined with infrared light group 42
Before treatment 577 +1.20 529+1.13 4.82+1.40
After treatment 1.20 + 0.75%1 213+ 0.72%1 1.54 +0.63*1

DLQI = quality of life index for skin diseases.
*Comparison between groups before treatment, P < .05.
tComparison between groups after treatment, P < .05 < .05.

tissues, lower the risk of inflammation, and alleviate skin crack-
ing pain.l1617}

Some scholars argue that repeated local stimulation is a sig-
nificant contributing factor to this disease. Studies have shown
that women with inflammatory conditions in the genital area,
such as vaginitis and urethritis, are at a significantly higher risk
of developing this disease compared to the general population.
It is hypothesized that repeated local stimulation and inflam-
mation can result in the skin becoming rough and thickened.
When exposed to inflammatory exudates and secretions, the
tissue may undergo a hydration reaction, leading to the loss of
pigment in the external genitalia.

Infrared light has been shown in research to significantly
reduce patient pain and enhance their quality of life, suggesting

its efficacy as a precise surgical technique.''®?? Prior to sur-
gery, it is essential for the operator to clearly define the extent
of the lesion, allowing for personalized adjustment of various
parameters based on the patient’s specific condition during
treatment,?>?* thereby enhancing the patient’s pain tolerance.
Post-treatment, the application of cold compresses reduces skin
sensitivity, while moist ointment aids in the quick alleviation of
redness and swelling, proving to be effective in pain reduction.
White lesions of the external genitalia, being a relatively private
gynecological condition, can evoke negative emotions such as
anxiety, fear, and shame in patients, impacting their daily life. By
comparing the DLQI scores of 3 patient groups before and after
treatment, it is evident that the combination of white spot cream
and infrared light accelerates symptom improvement, reduces
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negative emotional responses to the disease, facilitates quicker
return to daily life, and enhances interpersonal relationships.
The treatment duration and recovery time with the combina-
tion of vitiligo cream and infrared light are superior to those
of focused ultrasound and microwave therapy. Focused ultra-
sound’s thermal effect results in a sudden rise in skin tempera-
ture and acute reactions post-treatment, necessitating nursing
care.?>?¢ Studies have demonstrated that ultrasound treatment
can lead to pigment deposition in basal layer cells, increased
capillaries, and thickening of the external genitalia.

While the results of this study are promising, several limita-
tions must be considered. The retrospective nature of the study
introduces potential biases, including selection bias, as patients
may have been selected based on specific characteristics that
are not representative of the broader population. The lack of
randomization in patient assignment also raises concerns about
the generalizability of the findings. Furthermore, variability
in treatment approaches across patients, particularly with the
manual aspects of infrared light therapy and the preparation
of white spot cream, may have influenced the outcomes. The
operator’s technique and the specific adjustments made during
treatment could vary, potentially affecting treatment consistency
and results. It is essential to note that these factors may contrib-
ute to the observed differences in therapeutic outcomes. Future
studies, particularly those with randomized controlled designs,
could help mitigate these biases and further validate the effec-
tiveness of the combined treatment approach.

While the results of this study indicate that the combina-
tion of vitiligo cream and infrared light therapy holds signifi-
cant promise for the treatment of white lesions of the external
genitalia, further research is needed. The combined treatment
demonstrates high clinical application potential, but more rigor-
ous, randomized studies are necessary to confirm these findings
and refine treatment protocols.

Author contributions

Conceptualization: Dan Lu, Huan Wang, Mengke Wang,
Xiaojiao Pei, Xixia Du, Xinrong Zhang.

Data curation: Dan Lu, Huan Wang, Mengke Wang, Xiaojiao
Pei, Xinrong Zhang.

Formal analysis: Dan Lu, Huan Wang, Mengke Wang, Xiaojiao
Pei, Xinrong Zhang.

Investigation: Dan Lu, Huan Wang, Mengke Wang, Xiaojiao
Pei, Xixia Du, Xinrong Zhang.

Methodology: Dan Lu, Huan Wang, Mengke Wang, Xiaojiao
Pei, Xixia Du, Xinrong Zhang.

Supervision: Mengke Wang, Xiaojiao Pei, Xixia Du, Xinrong
Zhang.

Validation: Huan Wang, Xiaojiao Pei, Xixia Du.

Visualization: Mengke Wang.

Writing — original draft: Dan Lu, Mengke Wang.

Writing — review & editing: Dan Lu.

References

[1] Topal IO, Sayilgan AT, Kal¢in S. An uncommon cause of vulval pruritus
in childhood: lichen sclerosus. Turk Pediatri Ars. 2014;49:86-7.

[2] Maronn ML, Esterly NB. Constipation as a feature of anogenital lichen
sclerosus in children. Pediatrics. 2005;115:e230-2.

[3] Cooper SM, Gao XH, Powell JJ, Wojnarowska E Does treatment
of vulvar lichen sclerosus influence its prognosis? Arch Dermatol.
2004;140:702-6.

www.md-journal.com

[4] Pagano T, Travaglino A, Raffone A, et al. Fractional microablative
CO, laser-related histological changes on vulvar tissue in patients
with genitourinary syndrome of menopause. Lasers Surg Med.
2021;53:521-7.

[5] Nerantzoulis I, Grigoriadis T, Michala L. Genital lichen sclerosus in
childhood and adolescence-a retrospective case series of 15 patients:
early diagnosis is crucial to avoid long-term sequelae. Eur ] Pediatr.
2017;176:1429-32.

[6] Farrell AM, Dean D, Millard P, Charnock FM, Wojnarowska F.
Cytokine alterations in lichen sclerosus: an immunohistochemical
study. Br ] Dermatol. 2006;155:931-40.

[7] Li C, Yu X, Li C, Zhang W. Fractional CO2 laser for vulvar tissue reju-
venation: a prospective study. Photobiomodul Photomed Laser Surg.
2024;42:168-73.

[8] Muallem MM, Rubeiz NG. Physiological and biological skin changes
in pregnancy. Clin Dermatol. 2006;24:80-3.

[9] Panicker VV, Riyaz N, Balachandran PK. A clinical study of cutaneous
changes in pregnancy. ] Epidemiol Glob Health. 2017;7:63-70.

[10] Farage M, Maibach H. Lifetime changes in the vulva and vagina. Arch
Gynecol Obstet. 20065273:195-202.

[11] Sharp G, Maynard P, Hudaib AR, et al. Do genital cosmetic procedures
improve women’s self-esteem? A systematic review and meta-analysis.
Aesthet Surg J. 2020;40:1143-51.

[12] Simpkin S, Oakley A. Clinical review of 202 patients with vulval lichen
sclerosus: a possible association with psoriasis. Australas ] Dermatol.
2007;48:28-31.

[13] Cooper SM, Ali I, Baldo M, Wojnarowska F. The association

of lichen sclerosus and erosive lichen planus of the vulva with

autoimmune disease: a case-control study. Arch Dermatol.
2008;144:1432-5.

Sherman V, McPherson T, Baldo M, Salim A, Gao XH, Wojnarowska

F. The high rate of familial lichen sclerosus suggests a genetic contri-

bution: an observational cohort study. ] Eur Acad Dermatol Venereol.

2010;24:1031-4.

Doulaveri G, Armira K, Kouris A, Karypidis D, Potouridou I. Genital

vulvar lichen sclerosus in monozygotic twin women: a case report and

review of the literature. Case Rep Dermatol. 2013;5:321-5.

Singh N, Ghatage P. Etiology, clinical features, and diagnosis of

vulvar lichen sclerosus: a scoping review. Obstet Gynecol Int.

2020;2020:7480754.

[17] Chakhtoura Z, Vigoureux S, Courtillot C, Tejedor I, Touraine P. Vulvar

lichen sclerosus is very frequent in women with Turner syndrome. ]

Clin Endocrinol Metab. 2014;99:1103-4.

Clifton MM, Garner IB, Kohler S, Smoller BR. Immunohistochemical

evaluation of androgen receptors in genital and extragenital lichen scle-

rosus: Evidence for loss of androgen receptors in lesional epidermis. ]

Am Acad Dermatol. 1999;41:43-6.

Ismail D, Owen CM. Paediatric vulval lichen sclerosus: a retrospective

study. Clin Exp Dermatol. 2019;44:753-8.

Poindexter G, Morrell DS. Anogenital pruritus: lichen sclerosus in chil-

dren. Pediatr Ann. 2007;36:785-91.

Edwards LR, Privette ED, Patterson JW, et al. Radiation-induced lichen

sclerosus of the vulva: first report in the medical literature. Wien Med

Wochenschr. 2017;167:74-7.

Kirtschig G. Lichen sclerosus-presentation, diagnosis and management.

Dtsch Arztebl Int. 2016;113:337-43.

Chattopadhyay S, Arnold JD, Malayil L, et al. Potential role of the skin

and gut microbiota in premenarchal vulvar lichen sclerosus: a pilot

case-control study. PLoS One. 2021;16:¢0245243.

Pranteda G, Muscianese M, Grimaldi M, et al. Lichen sclerosus et atro-

phicus induced by carbamazepine: a case report. Int J Immunopathol

Pharmacol. 2013;26:791-4.

Baldo M, Ali I, Wojnarowska F. The contribution of drugs to lichen

sclerosus. Clin Exp Dermatol. 2014;39:234.

Mattei PL, Corey KC, Kimball AB. Psoriasis Area Severity Index

(PASI) and the Dermatology Life Quality Index (DLQI): the correla-

tion between disease severity and psychological burden in patients

treated with biological therapies. ] Eur Acad Dermatol Venereol.
2014;28:333-7.

[14

(15

[16

[18

[19

[20

[21

[22

23

[24

25

126



