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Abstract

Background—Vulvar lichen sclerosus et atrophicus (VLSA) is a chronic inflammatory skin 

disease of unknown etiology that mainly affects postmenopausal and perimenopausal women. The 

primary clinical symptoms of VLSA are itching, burning pain, and dyspareunia that can results in 

decreased quality of life. Existing therapies including topical corticosteroid ointment, topical 

calcineurin inhibitors, estrogens, are not very effective for treatment of VLSA.

Objective—To evaluate the effectiveness and safety of 5-aminolevulinic acid mediated 

photodynamic therapy (ALA-PDT) in the treatment of VLSA.

Materials and methods—Ten patients with VLSA who had failed conventional treatment 

received ALA-PDT. 10% 5-ALA in an oil-in-water emulsion was applied to the lesions and 

occluded with plastic film for 3 h, when the lesions were irradiated with 100 mW/cm2, 635 ± 15 

nm red light for 20 min. Treatments were repeated three times at 2-week intervals. Objective and 

subjective symptoms and signs of the vulvar lesions based on horizontal visual analogue scales 

were recorded at each treatment and 1, 3, and 6 months after the last session. The quality of life 

was assessed using dermatology life quality index (DLQI) questionnaire.

Results—All patients completed three ALA-PDT treatments and the follow-up visits. Clinical 

symptoms of itching disappeared completely in nine patients, one patient had itching decreased 

from severe to mild. All subjects showed objective improvement in lesions. The DLQI of all cases 

improved after treatment. The main side-effects of ALA-PDT were pain, erythema, and swelling. 

Side-effects were transient and tolerable. All patients reported being “satisfied” or “very satisfied” 

with their outcomes.

Conclusions—ALA-PDT is an effective and safe approach for the treatment of VLSA
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1. Introduction

Vulvar lichen sclerosus et atrophicus (VLSA) is a chronic inflammatory skin disease that 

primarily affects postmenopausal and perimenopausal women, but younger women or even 

men may be affected. The etiology and pathogenesis of lichen sclerosus et atrophicus is still 

unknown; it has been suggested to be associated with genetic, environmental [1] or 

hormonal factors [2]. However, there are also suggestions that it may be related to infectious 

agents, including human papillomavirus, Borrelia burgdorferi (Lyme disease), or Epstein-

Barr virus [3]. In addition, it has also been reported that autoimmune mechanisms may play 

a role in VLSA causation, because it often co-occurs with other autoimmune diseases such 

as autoimmune thyroiditis, alopecia areata, vitiligo and pernicious anemia. Moreover most 

VLSA patients have been found to have circulating autoantibodies [4,5]. VLSA is 

characterized by white well-defined papules and plaques, irreversible white wax-like, 

atrophic lesions, and is associated with an increased risk for vulvar squamous cell carcinoma 

[6]. Symptoms include itching, burning pain, and dyspareunia all of which can have a 

negative effect on patient quality of life.

The treatment of VLSA remains a clinical challenge, and treatment failures are common. It 

is important to treat the disease as early as possible, and to use an approach that can reverse 

the disease process. There is still no definitive medical cure for VLSA, so the purpose of 

treatment is largely to relieve or remove the symptoms (especially the vulvar itching) rather 

than definitive resolution of the lesions. Conventional medical measures include potent 

topical corticosteroids, topical calcineurin inhibitors, hormones (testosterone, estrogens, 

progesterone), 5-fluorouracil, and retinoids. Other therapeutic approaches have been 

attempted, including surgery, cryosurgery and carbon dioxide laser therapy [7–9]. Despite all 

these therapeutic approaches, the overall outcomes cannot be regarded as satisfactory. 

Among the above-mentioned therapies, potent topical corticosteroids are the first line of 

treatment. However, long-term use of topical corticosteroids may be associated with an 

increased risk of skin atrophy and alterations in pigmentation [10]. Surgical intervention is 

usually reserved for patients who have dyspareunia due to fissuring of the vulvar epithelium 

or narrowing of the vaginal entrance, or who fail medical treatment, or develop secondary 

scarring [11]. Nevertheless, surgery is often followed by infection, a high rate of recurrence 

of the disease, and unacceptable pain [11]. Therefore, more effective therapies for VLSA are 

required, that have lower incidence of side-effects and fewer relapses and recurrences.

5-Aminolevulinic acid photodynamic therapy (ALA-PDT) is a relatively novel technology 

for the treatment of epithelial, superficial, non-melanoma skin tumors, as well as for 

infectious agent-induced lesions and inflammatory diseases of the skin [12]. To assess the 

effectiveness and safety of ALA-PDT in the treatment of refractory VLSA, 10 patients were 

enrolled and received ALA-PDT treatments with a 6 month follow-up in our department.
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2. Materials and methods

2.1. Patients

Ten postmenopausal or perimenopausal women were enrolled with clinical and histological 

confirmation of VLSA who complained of chronic vulvar itching and associated pain. The 

clinical manifestation of vulvar lesions were white, wax-like atrophic, lichenoid 

hyperkeratotic or sclerotic lesions. All patients had been treated with various conventional 

treatments before enrollment, including potent topical corticosteroids, topical calcineurin 

inhibitors, cryosurgery, and so on. However, these therapies had only led to temporary 

improvement or in some patients, no remission of symptoms. All patients wrote an informed 

consent to receive the treatment and attend follow-up sessions. There were no general 

exclusion criteria.

2.2. Methods

Prior to each treatment and follow-up visit photographs of the VLSA lesions were captured 

using the same digital camera. Freshly prepared 10% 5-aminolevulinic acid in an oil-in-

water emulsion (Shanghai Fudan-Zhangjiang Bio-Pharmaceutical Co. Ltd, Shanghai, China) 

was applied to the lesions with a 1-cm margin and occluded with plastic film for 3 h. The 

lesions were irradiated with 100 mW/cm2, 100J/cm2, 635 ± 15 nm red light (Omnilux 

Revive, Photo Therapeutics, Inc, London, UK) over 20 min. All patients received the same 

ALA-PDT treatment regimen performed a total of three times at 2-weekly intervals and 

were followed-up at 1, 3, 6-months. No patients received any other medical treatment or any 

other conventional therapy during the whole treatment period.

2.3. Clinical evaluation

Before every treatment and follow-up visit, all patients completed the dermatology life 

quality index (DLQI) questionnaire to evaluate their quality of life (Annex 1) [13]. Patients 

were also asked to evaluate the degree of subjective symptoms include itching, burning pain 

and dyspareunia caused by the VLSA, based on a horizontal visual analogue scale (0 = 

absent, 1 = mild, 2 = moderate, 3 = severe). Two independent dermatologists evaluated the 

objective clinical and morphological appearance of the lesions and the lesion sizes before 

and after treatment at 1, 3, and 6 month follow-up visits. Four objective parameters (atrophy, 

hyperkeratosis, depigmentation and sclerosis) were graded on the following scale: 3 = 

severe, 2 = moderate, 1 = mild, 0 = absent [14]. A grade scale was determined to evaluate 

the anatomical extent of the disease (0.5 = affected less than 30% of the vulvar surface, 1 = 

30–60% of the vulvar surface and 1.5 = more than 60% of the vulvar surface) [14]. Total 

scores were obtained by summing the score of each parameter [14].

During each PDT session, the patients were asked to provide the level of treatment-related 

pain on a visual analogue scale from 0 to 10 (0 = no pain and 10 = extremely painful), and 

the duration of pain. In addition, patients were asked to assess their overall satisfaction using 

a grading scale (0 = dissatisfied, 1 = somewhat satisfied, 2 = satisfied, 3 = very satisfied) at 

every treatment and follow-up visit.
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3. Results

All ten patients completed the entire series of treatment sessions and were followed up for 6 

months. There were ten patients enrolled with an average age of 51years. The history of 

disease ranged from three to five years and the average disease duration was 40.54 months. 

Clinical characteristics of the patients are shown in Table 1.

3.1. Clinical evaluation

Patients demonstrated a remarkable remission of itching, burning pain, and dyspareunia. 

Before ALA-PDT all patients complained of moderate and severe itching of the vulva. The 

mean scores of itching were 2.6 at the first ALA-PDT session. With the increasing number 

of sessions, the itching scores declined gradually. After the third ALA-PDT session, the 

itching disappeared completely in 9 patients and one patient had a decrease in itching 

symptoms from severe to mild. All patients initially complained of mild to severe burning 

pain, and 4 patients complained of moderate to severe dyspareunia. Pain and dyspareunia 

ceased completely after three ALA-PDT sessions. During the follow-up visits up to 6 

months after the last session, there was no recurrence of these symptoms in nine of the 

patients. The subjective symptoms of patients at the first treatment and 6 months after the 

last session are shown in Table 2.

All patients showed a remarkable improvement in clinical signs at the six-month follow-up 

visit. The average score of clinical signs at baseline was significantly higher than the score 

recorded at last follow-up visit. Before the first PDT, all patients manifested depigmentation 

and atrophy, seven patients showed hyperkeratosis and five patients showed sclerosis in the 

vulval area. All patients showed a significant decrease in the size of the vulval lesions after 

treatment. The mean score at 6 months after the last session was lower than before 

treatment. Before treatment there were seven patients whose lesions were more than 60% of 

the vulvar surface and three patients involving 30–60%. After three treatments and six 

months follow-up visits, the area of all lesions in the vulval region reduced gradually in 

different degrees. No relapses were seen at the six-month follow-up visit. The therapeutic 

results and scores are presented in Fig. 1 and Table 3 respectively.

3.2. Patients’ self-Evaluation

The mean scores of the dermatology life quality index (DLQI) and the scores of subjective 

symptoms reduced gradually over the course of the study. The mean scores of DLQI before 

treatment and one month, 3-month, 6-months follow-up are shown in Fig. 2. After three 

treatments the satisfaction scores showed that nine patients were “very satisfied” and one 

patient was “satisfied” because of residual mild itching. No patients were dissatisfied at the 

clinical response to the treatments. The average score of satisfaction with the therapeutic 

results was 2.9 at the last follow-up.

3.3. Adverse reactions

No severe adverse reactions appeared during the treatments or after the treatments. When 

treated with ALA-PDT, the main side effects were pain and burning sensation during the 

illumination period, which disappeared gradually within 3 h. All patients could tolerate the 
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pain and no patients discontinued treatment or required analgesics. The treatment related 

pain scores reported by the patients ranged from 3 to 6 on a visual analogue scale of 10 and 

the average pain score was 3.93. Slight erythema and swelling were visible in all patients 

immediately after light irradiation in each session. These symptoms continued for 2–4 days, 

and mostly faded away by 3 days. Infections, hyperpigmentation, blistering or erosion were 

not observed during and after the treatments (Table 4).

4. Discussion

Lichen sclerosus et atrophicus (LSA) is a chronic inflammatory disease of the skin which 

appears mostly in the genital, perineal and perianal areas, and can cause intense discomfort 

include severe itching. Moreover it can cause narrowing of the vaginal and urethral 

entrances resulting in burning pain on urination and dyspareunia [15]. The disease can 

severely affect the quality of life and sexual well-being in patients, and is related to an 

increased risk of malignant transformation such as vulvar squamous cell carcinoma (SCC). 

Therefore, treatment is essential to relieve the symptoms and to prevent complications 

occurring. Various treatment methods have been tried with varying results. The current first-

line therapy for VLSA is topical highly-potent corticosteroids, and 0.05% clobetasol 

propionate cream is considered the gold standard [16]. However, topical corticosteroids 

treatment can, not only cause relapse of symptoms, but can also cause side-effects include 

irritation, dryness, burning, dermal atrophy and hypopigmentation [10,15,16]. Therefore, 

more effective therapies with lower rates of side-effects and less incidence of relapse are 

necessary.

Recently, PDT has been widely applied to treat a diverse range of skin diseases and for non-

melanoma skin tumors [12]. Light, oxygen, and a photosensitizer are the three basic 

components of PDT. The mechanism of PDT is based on the interaction of photosensitizer, 

visible light and oxygen, resulting in production of cytotoxic reactive oxygen species (such 

as singlet oxygen), which can damage cellular organelles, cause cell and tissue destruction, 

promote microvessel occlusion, and stimulate immune responses [12]. When 5-

aminolevulinic acid (ALA) is applied to the surface of skin lesions, it penetrates through the 

skin barrier and accumulates selectively within the target cells, where is metabolized to the 

photoactive free porphyrin called protoporphyrin IX (PpIX, which is a heme precursor) [12]. 

When the optimum light is delivered to excite PpIX, it can produce singlet oxygen and 

destroy the target tissue. We applied 10% ALA to the lesions and occluded them with plastic 

film for 3 h to encourage ALA penetration, and followed this with irradiation using 100 

mW/cm2 of 635 nm red light for 20 min, the results of the treatments were highly 

satisfactory. Pain, burning sensation and slight erythema and swelling were the main adverse 

effects in our study and all patients could tolerate them without any intervention.

Although there remain uncertainties about the exact mechanism to explain why ALA-PDT 

improves LSA lesions, a possibility is that PDT may affect the immunologic status of 

patients with LSA. This is particularly relevant as LSA is often associated with autoimmune 

diseases [5]. Moreover, Olejek et al. [17] performed immunohistochemical staining of 

biopsies and observed a decrease in inflammation and an increase in the number of 

microvessels in VLSA lesions after ALA-PDT.
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Hillemanns et al. [18] first used PDT to treat 12 patients with VLSA and reported remission 

of symptoms, sustained over 6 months in 1999. Biniszkiewicz et al. [19] treated 24 patients 

with VLSA with three to six cycles of therapy at two-week intervals using PDT. All patients 

could tolerate the treatment procedure. The itching disappeared completely in 70.83% of the 

patients. Romero et al. [20] used PDT with two treatments at a 1-month interval to treat a 

single patient with recalcitrant erosive vulvar lichen sclerosus. The symptoms of the patient 

and the erosions and lesions had almost disappeared after treatment. The only discomfort 

was moderate pain during the treatment and it disappeared within several days. Sotiriou et 

al. [14] reported they applied PDT with two sessions at a 2-week interval in ten patients with 

vulvar lichen sclerosus. Treatment was well tolerated. All patients showed significant relief 

of symptoms and improved quality of life, but the objective clinical signs showed only a 

minor improvement in nine patients and one patient even showed no improvement. 

Sotiriouet al. [21] treated five patients with recalcitrant vulvar lichen sclerosis with ALA-

PDT with a single session and reported complete alleviation of symptoms sustained over 3 

months, but again with only minor improvement in the appearance of the vulval lesions. 

Imbernón-Moya et al. [22] used PDT to treat eight patients with vulvar lichen sclerosus. All 

patients could tolerate the treatments. After treatment, all patients showed significant 

improvement in symptoms and quality of life, but no improvement in the clinical signs. In 

our study, we treated 10 patients with VLSA by using PDT and achieved clear 

improvements of both subjective symptoms and also improvement in the clinical signs. 

Some lesions with depigmentation showed repigmentation at 6 months. The results were 

similar to those reported previously [14,18–23]. The mean VAS scores of subjective 

symptoms were clearly lower after treatment than before. There was no recurrence of the 

symptoms within the six-month follow-up. Among the ten patients, nine patients were “very 

satisfied” and only one patient was just “satisfied” with the treatment results. The quality of 

life of all patients improved and the mean score of the dermatology life quality index 

(DLQI) along with the reduction or disappearance of subjective symptoms reduced 

gradually over the treatment course. This confirms that subjective symptoms are closely 

related to quality of life.

In conclusion, our study provides evidence that ALA-PDT is a highly effective and safe 

method to treat VLSA, especially in patients who have failed conventional therapy, and who 

could therefore be considered “recalcitrant”. No severe adverse reactions appeared during 

the course of the treatment or post-treatment and all patients tolerated the therapy well. 

Although our study produced a highly satisfactory treatment outcome, the small sample size 

and short follow-up time were the main limitations. Therefore we suggest much larger trials 

of the effectiveness and safety of ALA-PDT in VLSA, should be conducted with longer 

follow-up periods, larger number of patients, and good objective evaluation of clinical 

lesions. Moreover, up to now there no consensus about parameters, such as concentration of 

ALA, incubation time, light source (power and wavelength), exposure time (energy density 

and power density), and number and frequency of treatment repetitions to treat VLSA. 

Therefore, considering the large potential benefit to patients, a multi-center clinical trial is 

needed to arrive at optimal parameters of PDT in a future study.
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Fig. 1. 
The macroscopy characteristics of vulvar lesions of one patient was received three times of 

ALA-PDT and followed-up in 6 months. (A) Pre-treatment. (B) One-month follow-up. (C) 

Three-month follow-up. (D) Six-month follow-up. These pictures show a significant clinical 

improvement with reduction of hyperkeratosis and decrease of the area of vulval lesions, 

even hypopigmentation was improved.
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Fig. 2. 
The mean scores of DLQI reported by patients at pretreatment, one, three and six-month 

follow-ups.
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Table 1

Demographics and baseline characteristics of patients.

Characteristic Value

Age (years), mean ± SD 51 ± 5.66

Gender

 Postmenopausal women 3

 Perimenopausal women 7

Duration (months), mean ± SD 40.54 ± 10.20

Macroscopic characteristics of lesions Atrophy 10

Hyperkeratosis 7

Depigmentation 10

 Sclerosis 5

Previous treatment 4

 Topical corticosteroids 6

 Topical calcineurin inhibitors 6

 Estrogens 2

 Local injection 3

 UVA1 4

 Others 1
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Table 4

Adverse reactions after treatment with ALA-PDT in patients.

Adverse reactions Value

Pain(incidence) 10

Pain (VAS/mean ± SD) 3.93 ± 0.87

Burning sensation(incidence) 10

Erythema(incidence) 10

Swelling(incidence) 10

Hyperpigmentation(incidence) None

Infections(incidence) None

Blister(incidence) None

Erosion(incidence) None
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