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Littérature review

We conducted an open-ended literature review by searching Pubmed and Cochrane Library using the PRISMA method. The key words were: vulvar intraepithelial neoplasia, vulvar neoplasm AND surgical treatment, vulvar neoplasm AND imiquimod, vulvar neoplasm AND cidofovir, vulvar neoplasm AND laser CO2, vulvar neoplasm AND electrosurgical excision, vulvar neoplasm AND cavitron ultrasonic surgical aspiration, vulvar neoplasm AND photodynamic therapy, vulvar neoplasm AND indole 3 carbinol, vulvar neoplasm AND therapeutic vaccination, vulvar neoplasm AND prevention, vulvar neoplasm AND follow up.

The search of these databases was supplemented by the review of references contained in meta-analyses, systematic reviews and original articles. Articles published in English and French were included.

The oldest article dates back to 1953 and the last bibliographic search was conducted in September 2019. 4303 articles were reviewed, of which 61 were selected by title and abstract on Pubmed and 11 articles were added from bibliographies. (Fig. 1).

Classification

Vulvar intraepithelial neoplasia (VIN) has come under different names since it was first described almost 100 years ago. The current Lower Anogenital Squamous Terminology (LAST) classification developed by the International Society for the Study of Vulvar Diseases (ISSVD) relating to human papillomavirus (HPV)-associated squamous lesions of the anogenital tract [START_REF] Bornstein | The 2015 International Society for the Study of Vulvovaginal Disease (ISSVD) Terminology of Vulvar Squamous Intraepithelial Lesions[END_REF][START_REF] Yang | Vulvar and Anal Intraepithelial Neoplasia: Terminology, Diagnosis, and Ancillary Studies[END_REF]distinguishes between:

-Low-grade vulvar lesions, referred to as vulvar low-grade squamous intraepithelial lesions (vL-SIL). These are benign lesions (flat condyloma or HPV effect) associated with low-risk HPV infection.

-High-grade vulvar lesions, which affect between 2.5 and 8.8 of every 100,000 women and are further classified into:

Vulvar high-grade squamous intraepithelial lesions (vH-SIL), formerly known as VIN usual type. These account for 86.7% of all VIN cases based on data from Scandinavian series [START_REF] Nygård | Targeting human papillomavirus to reduce the burden of cervical, vulvar and vaginal cancer and pre-invasive neoplasia: establishing the baseline for surveillance[END_REF], are associated with high-risk HPV infection, and can progress to invasive vulvar cancer. Differentiated VIN lesions (dVIN), develop in chronic skin lesions (lichen), and have a greater potential for malignant transformation.

Epidemiology

Clinically, there are two types of vL-SIL: anogenital warts (condyloma acuminatum) and Buschke-Lowenstein tumor (Fig. 2), which is a rare entity that can invade local structures.

Anogenital warts do not progress to invasive cancer and are associated with HPV 6 or 11 infection in almost 90% of cases [START_REF] Léonard | A clinical and pathological overview of vulvar condyloma acuminatum, intraepithelial neoplasia, and squamous cell carcinoma[END_REF]. HPV is spread through direct contact: infectious contact is responsible for 60% to 70% of all cases of anogenital warts [START_REF] Handsfield | Clinical presentation and natural course of anogenital warts[END_REF]. Co-risk factors include smoking and immunosuppression (CD4 + T cells < 200/mm 3 ) [START_REF] Madsen | Risk factors for invasive squamous cell carcinoma of the vulva and vagina--population-based casecontrol study in Denmark[END_REF][START_REF] Mcintyre-Seltman | Smoking is a risk factor for cervical intraepithelial neoplasia grade 3 among oncogenic human papillomavirus DNA-positive women with equivocal or mildly abnormal cytology[END_REF][START_REF] Krogh | Management of anogenital warts (condylomata acuminata)[END_REF]. vL-SIL is common in France, with prevalence rates ranging from 107 cases per 100,000 women seen by general physicians [START_REF] Lukasiewicz | Incidence and management of condylomata acuminata by French general physicians[END_REF] to 229 cases per 100,000 adolescents and women aged 15 to 65 years seen by gynecologists [START_REF] Monsonégo | Incidence, prise en charge et coût des condylomes acuminés anogénitaux chez les femmes consultant leur gynécologue en France[END_REF]. vH-SIL (Fig. 3) is directly linked to high-risk HPV infection. In an international study by Sanjose et al [START_REF] De Sanjosé | Worldwide human papillomavirus genotype attribution in over 2000 cases of intraepithelial and invasive lesions of the vulva[END_REF], HPV-DNA was detected in 509 of 587 VIN lesions (86.7%) and was more common in younger patients (prevalence of 93.0% in women aged < 37 years vs. 76.7% in those aged > 62 years). The most common HPV types were HPV 16 (77.2%), HPV 33 (10.6%), HPV 18 (2.6%), and HPV 31 (1.2%). A recent meta-analysis reported an HPV prevalence of 86.2% (95% CI 73.5-95.5] for vH-SIL (356 cases from 10 studies) compared with just 2.0% (95% CI 0-10.0) for dVIN; the distribution of genotypes is similar in both groups [START_REF] Faber | Prevalence and type distribution of human papillomavirus in squamous cell carcinoma and intraepithelial neoplasia of the vulva: Prevalence and type distribution of HPV in SCC and VIN[END_REF]. The risk factors for vH-SIL are the classic factors linked to HPV-related lesions in the NIH-AARP Diet and Health Study [START_REF] Brinton | Epidemiology of vulvar neoplasia in the NIH-AARP Study[END_REF]: marital status with a hazard ratio (HR) of 1.77 Non-HPV-related squamous lesions (dVIN) (Fig. 4) develop in existing lichen sclerosus and therefore typically affect older women (60-80 years vs. 30-50 years for vH-SIL). Mechanisms described to date include chronic inflammation, ischemic and oxidative stress [START_REF] Preti | Vulvar intraepithelial neoplasia[END_REF], and p53 mutations [START_REF] Pinto | Differentiated vulvar intraepithelial neoplasia contains Tp53 mutations and is genetically linked to vulvar squamous cell carcinoma[END_REF]. Concomitant HPV infection is not associated with dVIN and its prevalence in this setting is comparable to that in the general population of a similar age [START_REF] Faber | Prevalence and type distribution of human papillomavirus in squamous cell carcinoma and intraepithelial neoplasia of the vulva: Prevalence and type distribution of HPV in SCC and VIN[END_REF].

A landmark Dutch cohort study involving 3038 women with lichen sclerosus followed between 1991 and 2001 [START_REF] Bleeker | Lichen Sclerosus: Incidence and Risk of Vulvar Squamous Cell Carcinoma[END_REF] found that:

the mean incidence of lichen sclerosus was 10.4 cases per 100,000 women-years (with a peak of 28.6 cases in the 65-69 year group), -2.6% of women with lichen sclerosus developed invasive squamous carcinoma within a median of 3.3 years; time-specific incidence rates were 2.1% (95% CI 1.5-2.7) at 5 years, 3.3% (95% CI 2.5-4.1) at 10 years, 4.1% (95% CI 3.2-5.1) at 15 years, and 6.7% (95% CI 4.0-9.4) at 20 years.

the risk of vulvar squamous carcinoma was considerably higher in women with lichen sclerosus and VIN (10-year cumulative incidence of 18.8% [95% CI 9.2-28.4] in women with concomitant lichen sclerosus and VIN vs. 2.8% [95% CI 2.0-3.6] in women with lichen sclerosus only.

The above findings were corroborated in an Italian study of 976 women with lichen sclerosus (mean age, 60 years) who were followed for a mean of 52 months; 34 of the women developed vulvar neoplasia (14 premalignant lesions and 20 invasive cancers), which represents an overall incidence of 3.5% (8.1 cases per 1000 women-years). The cumulative probability of progression to neoplasia (dVIN or invasive cancer) was 1.2% at 2 years and 36.8% at 25 years [START_REF] Micheletti | Vulvar Lichen Sclerosus and Neoplastic Transformation: A Retrospective Study of 976 Cases[END_REF].

Lichen planus is a chronic autoimmune disorder that affects genital and extragenital skin. It has a prevalence of between 1% and 2% in the general population. The largest series of squamous invasive vulvar cancer associated with lichen planus to date is from a single-center Austrian study involving 38 women [START_REF] Regauer | Vulvar cancers in women with vulvar lichen planus: a clinicopathological study[END_REF] who overall developed particularly severe forms of cancer with poor prognosis: 42% of the women had inguinal metastasis at presentation, 30% died of the disease, and 40% experienced recurrence. In a later study of 584 women with lichen planus (Fig. 5), the same team detected just 16 cases of dVIN (3%) and concluded that "simple" lichen planus (without dysplasia) was associated with a low risk of progression [START_REF] Regauer | Human Papillomavirus-Induced Squamous Intraepithelial Lesions in Vulvar Lichen Planus[END_REF].

More recently, an Australian team challenged the purported association between lichen planus and HPV-negative invasive vulvar squamous cell carcinoma (SCC), as they detected no cases of lichen planus in a group of 43 women with vulvar SCC [START_REF] Day | Is Vulvovaginal Lichen Planus Associated With Squamous Cell Carcinoma?[END_REF]. They also stressed the difficulty of differentiating between dVIN and erosive and hypertrophic lichen planus [START_REF] Day | Is Vulvovaginal Lichen Planus Associated With Squamous Cell Carcinoma?[END_REF].

Progression of vH-SIL and dVIN. dVIN has a greater potential for malignant transformation than vH-SIL, which has been found to progress to SCC in just 3% to 5% of patients who receive treatment and in 10% of those who do not [START_REF] Allbritton | Vulvar Neoplasms, Benign and Malignant[END_REF].

In a small series comparing disease course in patients with dVIN and vH-SIL, six out of seven patients with dVIN developed invasive carcinoma (median time to progression, 1.9 years) compared with none of the 18 patients with vH-SIL [START_REF] Mcalpine | HPV-independent Differentiated Vulvar Intraepithelial Neoplasia (dVIN) is Associated With an Aggressive Clinical Course[END_REF]. Recurrence was almost identical in the two groups. Another study that analyzed data from the Dutch Histopathology and Cytology Database found that patients with dVIN were much more likely to develop vulvar SCC than those with vH-SIL (32.8% vs. 5.7%) [START_REF] Van De Nieuwenhof | Vulvar squamous cell carcinoma development after diagnosis of VIN increases with age[END_REF]. They also found that vH-SIL incidence increased with age. In a more recent study of 318 patients with vulvar SCC, another group of Dutch authors found that HPV-independent tumors were associated with a worse prognosis than HPV-related tumors (respective recurrence and disease-specific mortality rates of 36% vs. 20% and 72% vs. 50%). The worse outcomes in the HPV-independent group were associated with an accumulation of unfavorable histological features [START_REF] Hinten | Vulvar cancer: Two pathways with different localization and prognosis[END_REF].

Clinical presentation

History taking can reveal nonspecific warning signs, such as itching, vulvar pain (especially superficial dyspareunia), burning, and provoked bleeding (potentially indicative of invasion) and leakages, particularly in the perianal region. Symptom intensity is correlated with lesion severity; 30% of patients with low-grade lesions are asymptomatic. Chronic symptoms are more indicative of HPV-independent lesions occurring in lichen sclerosus, while intermittent signs suggest an associated HPV infection.

An exhaustive clinical examination of the vulvar region is essential and should include the vulvar and anal regions, the lymph nodes, and the pubis. Gynecological examination of the vagina and cervix is also essential and is particularly important in patients with a viral infection. Cervical and anal pap smears should be performed and cervical lesions examined, particularly in women aged over 45 years with HPV 16 infection [START_REF] Lin | Cervical determinants of anal HPV infection and high-grade anal lesions in women: a collaborative pooled analysis[END_REF]. All suspicious lesions should be biopsied. A general physical examination, with careful attention paid to the extremities, is also necessary, and depending on the patient's sexual practices, an ear, nose, and throat examination may be warranted.

Vulvoscopy is a useful diagnostic tool in patients with multifocal lesions and symptomatic patients without clinically evident lesions. Vulvoscopy has a similar diagnostic yield to colposcopy for cervical lesions. According to one US study of 344 women, vulvoscopy had very high sensitivity (97%), moderate specificity (40%), and a positive predictive value of 37% [START_REF] Santoso | Colposcopic acetowhitening of vulvar lesion: a validity study[END_REF]. One drawback of this test is that it may detect subclinical lesions, although it remains to be determined whether or not treatment is indicated in such cases.

The main clinical features of dVIN and vH-SIL are compared in Table 1 [START_REF] Preti | Vulvar intraepithelial neoplasia[END_REF][START_REF] Allbritton | Vulvar Neoplasms, Benign and Malignant[END_REF][START_REF] Van Der Meijden | European guideline for the management of vulval conditions[END_REF][START_REF] Hoang | Squamous precursor lesions of the vulva: current classification and diagnostic challenges[END_REF].

Biopsy is key to diagnosis in all cases.

Risk factors for recurrence

The risk factors for the recurrence of high-grade VIN, regardless of treatment, are an age of over 50 years, immunosuppression, metasynchronous H-SIL (vaginal, anal, or cervical lesions) [START_REF] Satmary | Vulvar intraepithelial neoplasia: Risk factors for recurrence[END_REF] and multifocal lesions [START_REF] Gentile | Adjuvant topical treatment with imiquimod 5% after excisional surgery for VIN 2/3[END_REF][START_REF] Van Esch | Clinical characteristics associated with development of recurrence and progression in usual-type vulvar intraepithelial neoplasia[END_REF][START_REF] Hillemanns | Evaluation of different treatment modalities for vulvar intraepithelial neoplasia (VIN): CO(2) laser vaporization, photodynamic therapy, excision and vulvectomy[END_REF][START_REF] Lawrie | Medical and surgical interventions for the treatment of usual-type vulval intraepithelial neoplasia[END_REF]. Multifocal lesions pose greater therapeutic dilemmas than unifocal lesions.

Risk factors for recurrence after surgery include positive margins, underlying lichen sclerosus, persistent HPV infection, and immunosuppression [START_REF] Satmary | Vulvar intraepithelial neoplasia: Risk factors for recurrence[END_REF].

Management

Treatment of VIN is typically dictated by lesion characteristics (size, location, multifocality, multicentricity, possible signs of occult invasion), patient characteristics (age, general health, symptoms, comorbidities, reliability of follow-up), and availability of medical resources and expertise.

The goals of treatment are secondary prevention of invasive vulvar cancer, prevention of recurrence, symptom relief, and preservation of vulvar anatomy and function and quality of life [START_REF] Preti | Vulvar intraepithelial neoplasia[END_REF].

There is little agreement in the literature on the optimal management of vulvar intraepithelial lesions.

Surgery

The classic treatment for high-grade VIN is surgical excision and, in the case of multifocal lesions, vulvectomy [START_REF] Hillemanns | Evaluation of different treatment modalities for vulvar intraepithelial neoplasia (VIN): CO(2) laser vaporization, photodynamic therapy, excision and vulvectomy[END_REF]. With the growing incidence of VIN among young women and recurrence rates ranging between 10% and 50% after radical treatment, conservative treatment is now the preferred approach.

Surgical excision is the first-choice treatment when histology shows the slightest signs of invasion [START_REF] Kaufman | Intraepithelial neoplasia of the vulva[END_REF][START_REF]American College of Obstetricians and Gynecologists' Committee on Gynecologic Practice, American Society for Colposcopy and Cervical Pathology (ASCCP)[END_REF]. Cosmetic and functional vulvo-perineal reconstruction is an integral part of surgery [START_REF] Preti | Vulvar intraepithelial neoplasia[END_REF]. Flap repair may be needed for certain surgical defects. Flaps used in this setting include skin flaps (Z-plasty with V-Y advancement flaps, rotation flaps, transposition flaps, Dufourmentel rhombic [LLL transposition] flaps), perforator flaps (anterolateral thigh flaps, superior or inferior gluteal artery perforator flaps), and, in the case of wide excision, splitthickness skin grafts. Superficial vulvectomy with a split-skin graft offers good outcomes in terms of quality of life and sexual function, particularly in patients with posterolateral [START_REF] Lavoué | Quality of life and female sexual function after skinning vulvectomy with split-thickness skin graft in women with vulvar intraepithelial neoplasia or vulvar Paget disease[END_REF] and clitoral [START_REF] Terlou | Skinning clitorectomy and skin replacement in women with vulvar intra-epithelial neoplasia[END_REF] lesions. In a retrospective study of the recurrence and progression of vH-SIL in 73 patients treated with surgery, laser CO2 or imiquimod, Van Esch et al. showed an increased recurrence free survival for these treatments. Progression of vH-SIL to carcinoma was accelerated and increased in patients with immunosuppression [START_REF] Van Esch | Clinical characteristics associated with development of recurrence and progression in usual-type vulvar intraepithelial neoplasia[END_REF].

The loop electrosurgical excision procedure (LEEP) can be considered for small lesions. In a retrospective study of 62 patients with VIN treated for the first time, Vlastos et al [START_REF] Vlastos | Loop electrosurgical excision procedure in vulvar intraepithelial neoplasia treatment[END_REF] found comparable recurrence-free rates in patients treated with LEEP, CO2 laser vaporization, and wide local excision.

No differences in quality of life or adverse effects have been found following treatment with cold knife excision and LEEP [START_REF]American College of Obstetricians and Gynecologists' Committee on Gynecologic Practice, American Society for Colposcopy and Cervical Pathology (ASCCP)[END_REF].

There is currently a lack of consensus about the optional size of lateral margins during the excision of VIN. Several authors agree that in the absence of invasive disease, superficial excision is sufficient if it removes the diseased skin and the first 5 mm of underlying fat; the margins must also extend to the base of any hair follicles. Lateral margins of at least 5 mm are recommended [START_REF] Preti | Vulvar intraepithelial neoplasia[END_REF][START_REF] Ahr | Risk factors for recurrence of vulvar intraepithelial neoplasia III (VIN III)][END_REF]. Ioffe et al [START_REF] Ioffe | Low yield of residual vulvar carcinoma and dysplasia upon re-excision for close or positive margins[END_REF] recommend follow-up rather than re-excision for patients with clear margins. This recommendation is justified considering the higher risk associated with positive margins [START_REF] Satmary | Vulvar intraepithelial neoplasia: Risk factors for recurrence[END_REF]. According to Jones et al [START_REF] Jones | Vulvar intraepithelial neoplasia: aspects of the natural history and outcome in 405 women[END_REF], 50% of women with involved margins will need repeat treatment versus 15% of those with negative margins.

Surgical treatment of vH-SIL

According to the 2016 recommendations for the management of vH-SIL published by the American College of Obstetricians and Gynecologists (ACOG) and the American Society for Colposcopy and Cervical Pathology, vH-SIL can be treated with surgical excision, laser ablation, or topical imiquimod when there are no signs of occult invasion [START_REF]American College of Obstetricians and Gynecologists' Committee on Gynecologic Practice, American Society for Colposcopy and Cervical Pathology (ASCCP)[END_REF]. When deciding on an initial treatment for young women (who frequently have multifocal lesions), the treatment of choice should be one with minimal psychosexual impact (e.g., a topical treatment) [START_REF] Lawrie | Medical and surgical interventions for the treatment of usual-type vulval intraepithelial neoplasia[END_REF][START_REF] Westermann | Treatment of vulvar intraepithelial neoplasia with topical 5% imiquimod cream[END_REF]. In a 2016 Cochrane review of medical and surgical interventions for the treatment of VIN, Lawrie et al [START_REF] Lawrie | Medical and surgical interventions for the treatment of usual-type vulval intraepithelial neoplasia[END_REF] recommended surgical excision as second-line therapy for patients who fail to respond to medical treatment. That said, first-line surgical excision (preferably superficial vulvectomy) of small, well-circumscribed lesions would probably not affect vulvar function.

Surgical treatment of dVIN. The 2016 European guideline for the management of vulval conditions recommends surgical excision as the treatment of choice for dVIN [START_REF] Van Der Meijden | European guideline for the management of vulval conditions[END_REF]. Diagnosis must always be confirmed by biopsy as these lesions can progress to invasive cancer [START_REF] Preti | Vulvar intraepithelial neoplasia[END_REF].

Ablative treatments

The 2016 European guideline describes CO2 laser therapy as an alternative to surgery for vH-SIL [START_REF] Van Der Meijden | European guideline for the management of vulval conditions[END_REF]. In a retrospective study of 73 patients with vH-SIL, Van Esch et al found no differences in recurrence-free survival between patients treated with CO2 laser, excision, and imiquimod. A Cochrane review concluded that their findings were supported by a good level of evidence [START_REF] Lawrie | Medical and surgical interventions for the treatment of usual-type vulval intraepithelial neoplasia[END_REF]. Choice of technique has not been found to have any bearing on disease progression rates in vH-SIL [START_REF] Van Esch | Clinical characteristics associated with development of recurrence and progression in usual-type vulvar intraepithelial neoplasia[END_REF][START_REF] Leufflen | Treatment of vulvar intraepithelial neoplasia with CO(2) laser vaporization and excision surgery[END_REF]. Leufflen et al. found (in a retrospective study of 50 patients treated by surgery or laser CO2) in univariate analysis that tobacco (p=0,03), VIN unicentric (p= 0,02) and laser CO2 treatment (p= 0,01) was a factor with a negative impact on recurrence free survival [START_REF] Leufflen | Treatment of vulvar intraepithelial neoplasia with CO(2) laser vaporization and excision surgery[END_REF].

In principle, CO2 laser therapy should only be applied to non-hair-bearing skin (with a superficial penetration depth of 2 mm). One disadvantage of laser ablation is that it causes postoperative pain and requires longer wound care management than surgery. Lawrie et al. Cochrane review concluded that women who undergo surgical treatment for vH-SIL have about a 50% chance of the condition recurring one year later, irrespective of whether treatment is by surgical excision or laser vaporisation [START_REF] Lawrie | Medical and surgical interventions for the treatment of usual-type vulval intraepithelial neoplasia[END_REF].

CO2 laser therapy can be considered as an alternative to imiquimod for vH-SIL without histologic signs of occult invasion in young women for whom surgical excision would cause excessive disfigurement. Laser ablation, however, is not recommended for dVIN, as it does not provide a surgical specimen for examination and this is particularly important considering the malignant potential and worse prognosis of these lesions.

Cavitron ultrasonic surgical aspiration (CUSA) is a more recent technique and consists of a vibrating handpiece with a separate irrigator and aspirator. It generates ultrasonic waves that break down diseased tissue in the reticular dermis that is then suctioned out via the aspirator. This selective targeting of diseased tissue spares healthy surrounding tissue and provides a sample that can be sent for histological examination. CUSA has shown promising results in several studies, including a randomized clinical trial (RCT) by Von Gruenigen et al [START_REF] Von Gruenigen | Surgical treatments for vulvar and vaginal dysplasia: a randomized controlled trial[END_REF] in which it was compared with CO2 laser therapy. In this RCT, younger age (p<0,01) and current smokers (p= 0,01) where factors associated with recurrence. Similar 1-year recurrence rates (ranging from 22%-35%) have been reported for the two techniques [START_REF] Von Gruenigen | Surgical treatments for vulvar and vaginal dysplasia: a randomized controlled trial[END_REF][START_REF] Miller | Vulvar intraepithelial neoplasia treated with cavitational ultrasonic surgical aspiration[END_REF][START_REF] Robinson | Cavitational ultrasonic surgical aspiration for the treatment of vaginal intraepithelial neoplasia[END_REF]. In the RCT by Von Gruenigen, patients in the CUSA arm had significantly fewer post-procedural adverse effects and less scarring than those in the laser arm. Nonetheless, a 2014 Cochrane review concluded that the trial lacked statistical power and consequently that definitive guidance or recommendations for clinical practice cannot be made [START_REF] Kaushik | Surgical interventions for high-grade vulval intraepithelial neoplasia[END_REF]. Miller et al. showed in a retrospective study that recurrence were significantly more frequent for VIN involved hairbearing tissues (p=0,04) [START_REF] Miller | Vulvar intraepithelial neoplasia treated with cavitational ultrasonic surgical aspiration[END_REF]. This treatment, like the laser, should not be used in hair-bearing tissues.

Medical treatment

Imiquimod (Aldara®, MYLAN Paris) is a topical immunomodulator that does not have direct antiviral activity but acts by inducing a local in vivo immune response that enhances the ability of natural killer cells to target and eradicate HPV-infected cells, inducing lasting antiviral immunity [START_REF] De Witte | Imiquimod in cervical, vaginal and vulvar intraepithelial neoplasia: a review[END_REF]. Imiquimod is authorized for the treatment of external HPV-related genital and perianal warts, but not for VIN.

Most studies of imiquimod continue to use the VIN 1, 2, and 3 classification system dating from 1986 rather than the more recent ISSVD LAST classification.

The dosing regimen recommended by the ACOG is three times weekly application to affected areas for 12 to 20 weeks with vulvoscopic assessment every 4 to 6 weeks during treatment [START_REF]American College of Obstetricians and Gynecologists' Committee on Gynecologic Practice, American Society for Colposcopy and Cervical Pathology (ASCCP)[END_REF].

Even though imiquimod is not indicated for the treatment of vH-SIL, both the US [START_REF]American College of Obstetricians and Gynecologists' Committee on Gynecologic Practice, American Society for Colposcopy and Cervical Pathology (ASCCP)[END_REF] and European [START_REF] Van Der Meijden | European guideline for the management of vulval conditions[END_REF] guidelines recommend it as first-line therapy in this setting and suggest it be followed by surgical excision in nonresponders or in patients with residual or progressive disease. Compared with the more aggressive option of surgical excision, it is a particularly interesting option in this setting as vH-SIL lesions are often multifocal and affect young women.

Local adverse effects of imiquimod treatment include a burning sensation following application, pain, erythema, erosion, edema, pruritus, and general effects, such as headache, apathy, asthenia, and myalgia [START_REF] Van Seters | Treatment of vulvar intraepithelial neoplasia with topical imiquimod[END_REF]. These effects have been linked to poor adherence and early discontinuation of treatment [START_REF] De Witte | Imiquimod in cervical, vaginal and vulvar intraepithelial neoplasia: a review[END_REF]. A group of German authors reported a positive correlation between an inflammatory reaction to topical imiquimod and treatment success [START_REF] Westermann | Treatment of vulvar intraepithelial neoplasia with topical 5% imiquimod cream[END_REF]. Imiquimod can be combined with nonsteroidal anti-inflammatory drugs [START_REF] Terlou | Nonsteroidal anti-inflammatory drugs do not interfere with imiquimod treatment for usual type vulvar intraepithelial neoplasia[END_REF] or alternated with other local topical treatments (containing hyaluronic acid or weak estrogens).

A Greek team led by Iavazzo et al [START_REF] Iavazzo | Imiquimod for treatment of vulvar and vaginal intraepithelial neoplasia[END_REF] published a literature review on the effectiveness and safety of imiquimod for the treatment of VIN in 2008. On analyzing 17 studies conducted between 2001 and 2007, they found complete and partial regression rates ranging from 26% to 100% and 0% to 60%, respectively. Recurrence rates of between 0% and 37% were observed during follow-up. In another literature review of the use of imiquimod in high-grade VIN published in 2015, De Witte et al [START_REF] De Witte | Imiquimod in cervical, vaginal and vulvar intraepithelial neoplasia: a review[END_REF] observed a complete histologic regression rate of 5% to 88% in 13 of 14 studies featuring 780 women analyzed. The studies included two placebo-controlled RTCs, eight prospective studies, and four retrospective studies. The two placebo-controlled RCTs by Van Seters et al [START_REF] Van Seters | Treatment of vulvar intraepithelial neoplasia with topical imiquimod[END_REF] and Mathiesen et al [START_REF] Mathiesen | Topical imiquimod can reverse vulvar intraepithelial neoplasia: a randomised, double-blinded study[END_REF] showed complete histologic regression rates of 31% and 81% respectively for patients treated with imiquimod.

None of the patients in the placebo groups showed histologic regression. HPV clearance rates following treatment with imiquimod ranged from 33% to 85% according to a review of six studies by De Witte et al [START_REF] De Witte | Imiquimod in cervical, vaginal and vulvar intraepithelial neoplasia: a review[END_REF]. Van Seters et al [START_REF] Van Seters | Treatment of vulvar intraepithelial neoplasia with topical imiquimod[END_REF], by contrast, reported clearance rates of 60% for patients treated with imiquimod and 8% for those treated with placebo. In 2013, a German study published by Westermann et al [START_REF] Westermann | Treatment of vulvar intraepithelial neoplasia with topical 5% imiquimod cream[END_REF] on the use of imiquimod to treat VIN in 62 women reported a regression rate of 76% and a recurrence rate of 27%. Recurrence was less common in HPV-positive patients (11% vs 38% for HPV-negative patients).

Few studies have analyzed the long-term effects of imiquimod and most of these were small series with short follow-up times. A Dutch team led by Terlou et al [START_REF] Terlou | Treatment of vulvar intraepithelial neoplasia with topical imiquimod: seven years median follow-up of a randomized clinical trial[END_REF] analyzed the longterm effects of treatment in patients treated with imiquimod in the RCT by Van Seters et al (n = 26) [START_REF] Van Seters | Treatment of vulvar intraepithelial neoplasia with topical imiquimod[END_REF]. Eight of the nine patients who had shown complete response after 20 weeks of treatment remained disease-free at 5 years and had shown no signs of recurrence. Two of the 12 patients with partial response in the original trial had undergone additional imiquimod treatment and were disease-free after more than 5 years' follow-up. HPV clearance had been observed 20 weeks after treatment initiation in all the complete responders (12/26), highlighting the powerful immunomodulatory effect exerted by imiquimod against HPV [START_REF] Paternotte | Traitement des néoplasies vulvaires intra-épithéliales par imiquimod[END_REF].

The 2016 Cochrane review of the medical and surgical treatment of vH-SIL by Lawrie et al [START_REF] Lawrie | Medical and surgical interventions for the treatment of usual-type vulval intraepithelial neoplasia[END_REF] found that small lesions were predictive of good response to imiquimod while multifocal lesions were a risk factor for recurrence. Van Peolgeest et al [START_REF] Van Poelgeest | Detection of human papillomavirus (HPV) 16specific CD4+ T-cell immunity in patients with persistent HPV16-induced vulvar intraepithelial neoplasia in relation to clinical impact of imiquimod treatment[END_REF], in turn, found that detection of HPV 16-specific cells predicted a stronger clinical response in patients with vH-SIL treated with imiquimod.

No studies have analyzed imiquimod in the setting of dVIN, although it has been analyzed in studies and ongoing trials of basal cell carcinoma [START_REF] Tanese | Diagnosis and Management of Basal Cell Carcinoma[END_REF] and Paget disease [START_REF] Van Der Linden | Paget disease of the vulva[END_REF]. Nevertheless, reports in the literature seem to indicate that imiquimod is less effective in HPV-independent lesions [START_REF] Westermann | Treatment of vulvar intraepithelial neoplasia with topical 5% imiquimod cream[END_REF], which, as should be recalled, require rigorous histological examination. Cidofovir and imiquimod applied three times weekly for a maximum of 12 weeks were compared in a phase 2 trial of patients with VIN 3 in the United Kingdom [START_REF] Tristram | Activity, safety, and feasibility of cidofovir and imiquimod for treatment of vulval intraepithelial neoplasia (RT3VIN): a multicentre, open-label, randomised, phase 2 trial[END_REF]. There was no difference in complete response rates (around 46%, 95% CI 0.73-1.18) between the groups after 6 months of treatment. At the 12-month follow-up point, complete response rates were 87% for cidofovir and 78% for imiquimod. The frequency of adverse effects was similar in the two groups, except for fatigue and headache, which were more common in patients treated with imiquimod. The authors present a per protocole analysis of predictors of treatment response, HPV status, disease locality, disease recurrence, smoking status, immune status.

None of these factors were found to be predictive of a response to treatment. In the perprotocol population, two patients allocated cidofovir had previously been immunocompromised: one responded to treatment and one did not. Six individuals assigned imiquimod has also been immunocompromised, of whom two responded and four did not.

A 2016 Cochrane review of medical interventions for high-grade VIN by Pepas et al [START_REF] Pepas | Medical interventions for highgrade vulval intraepithelial neoplasia[END_REF] concluded that cidofovir was a good alternative to imiquimod for the topical treatment of vH-SIL, although long-term outcomes have yet to be analyzed.

Results of literature review for imiquimod and cidofovir are resumed in Table 2.

Other treatments

Photodynamic therapy (PDT) has been used to treat skin disorders for many years. Its mechanism of action is based on the toxic activity of an exogenous porphyrin (5aminolevulinic acid [5-ALA], which is the methyl ester of ALA) that penetrates the skin, where it preferentially accumulates in cells with high metabolic activity and is then activated by appropriate long-wavelength light. In the presence of oxygen, photoactivation triggers the formation of cytotoxic oxygen species and free radicals. In the absence of light excitation, 5-ALA and its precursors are metabolized in 24 to 48 hours. PDT offers very good cosmetic results with minimal destruction of diseased tissue and sparing of healthy tissue. Its main drawback is pain, which may lead to early discontinuation and consequently reduced effectiveness [START_REF] Ang | Photodynamic therapy and pain: A systematic review[END_REF].

The studies that have analyzed PDT in the treatment of VIN have used different methodologies and their findings are supported by a low level of evidence. In a literature review of the role of PDT in the treatment of VIN published in 2018, the Italian team led by Tosti et al [START_REF] Tosti | The Role of Photodynamic Therapy in the Treatment of Vulvar Intraepithelial Neoplasia[END_REF] reported complete histological response rates ranging from 20% to 67% and symptom relief rates in the range of 52% to 89%. Hillemans et al [START_REF] Hillemanns | Photodynamic therapy of vulvar intraepithelial neoplasia using 5-aminolevulinic acid[END_REF], in turn, reported a complete histological response rate of 52% in a retrospective study of patients with VIN 1-3 treated with PDT. All the patients with VIN 1, or mono-or bifocal VIN 2/3 showed complete response. Their findings, however, showed that multifocal lesions were much more difficult to treat, as only 27% of patients with these lesions achieved complete remission. In 2001, Fehr et al [START_REF] Fehr | Photodynamic therapy of vulvar intraepithelial neoplasia III using topically applied 5-aminolevulinic acid[END_REF] published the results of a study comparing treatment outcomes in 72 patients with high-grade VIN treated with PDT (n = 15), CO2 laser therapy (n = 30), and surgical excision (n = 27). At the 1-year evaluation, there were no significant differences in disease-free survival between the groups. Several studies have shown that monofocal lesions are more reactive to PDT than multifocal pigmented lesions [START_REF] Hillemanns | Photodynamic therapy of vulvar intraepithelial neoplasia using 5-aminolevulinic acid[END_REF][START_REF] Fehr | Photodynamic therapy of vulvar intraepithelial neoplasia III using topically applied 5-aminolevulinic acid[END_REF][START_REF] Es | Immunological and viral factors associated with the response of vulval intraepithelial neoplasia to photodynamic therapy[END_REF].

PDT is an alternative for treating small, solitary VIN lesions, but it requires special equipment and trained personnel. Consensus is lacking among expert bodies about when PDT should be used in VIN.

Indole-3-carbinol (I3C) is a natural compound present in large concentrations in cruciferous vegetables. A small RCT published in 2006 compared the efficacy of two doses of I3C for the treatment of high-grade VIN [START_REF] Naik | A randomized phase II trial of indole-3-carbinol in the treatment of vulvar intraepithelial neoplasia[END_REF]. The Cochrane review published by Pepas et al in 2015 concluded that the trial did not demonstrate the compound's efficacy in this setting [START_REF] Pepas | Medical interventions for highgrade vulval intraepithelial neoplasia[END_REF].

The aim of therapeutic vaccination is to enhance HPV-specific CD4 + and CD8 + T cell responses to vH-SIL lesions [START_REF] Van Esch | Expression of coinhibitory receptors on T cells in the microenvironment of usual vulvar intraepithelial neoplasia is related to proinflammatory effector T cells and an increased recurrence-free survival: T-cell expressed receptors predict recurrences[END_REF]. Most vaccines induce specific immunity against HPV oncogenic proteins E6 and E7 [START_REF] Preti | VIN usual type-from the past to the future[END_REF]. Two studies have analyzed the effectiveness of a combination of two vaccines (TA-HPV and TA-CIN) in women with HPV 16-associated VIN [START_REF] Smyth | Immunological responses in women with human papillomavirus type 16 (HPV-16)associated anogenital intraepithelial neoplasia induced by heterologous prime-boost HPV-16 oncogene vaccination[END_REF][START_REF] Davidson | Effect of TA-CIN (HPV 16 L2E6E7) booster immunisation in vulval intraepithelial neoplasia patients previously vaccinated with TA-HPV (vaccinia virus encoding HPV 16/18 E6E7)[END_REF]. Of the 39 patients treated, nine patients showed lesion shrinkage, 25 remained stable, and five experienced disease progression. Although this combined therapeutic vaccine proved to be immunogenic, no association was observed between induced HPV-specific immunity and clinical outcomes. Kenter et al [START_REF] Kenter | Vaccination against HPV-16 oncoproteins for vulvar intraepithelial neoplasia[END_REF] tested a synthetic long-peptide vaccine derived from HPV 16 oncogenic proteins E6 and E7 in 20 patients with vH-SIL. After 12 months of follow-up, 15 patients showed a clinical response that persisted up to 24 months (there were nine complete responses). The study demonstrated that the vaccine induced an HPV 16-specific immune response. Therapeutic vaccines, however, are still at the research stage and are expensive to develop. In addition, the focus is still very much on prophylactic rather than therapeutic vaccines.

The 2016 European guideline proposes follow-up without treatment as an alternative to the medical or surgical management of vH-SIL [START_REF] Van Der Meijden | European guideline for the management of vulval conditions[END_REF]. There have been reports of spontaneous regression in this setting, particularly among young patients [START_REF] Jones | Vulvar intraepithelial neoplasia: aspects of the natural history and outcome in 405 women[END_REF]. Spontaneous remission, however, cannot be predicted and close follow-up is therefore advised in patients who do not receive treatment [START_REF] Preti | Vulvar intraepithelial neoplasia[END_REF].

Results of literature review for surgical excision, LEEP, laser CO2, CUSA, PDT, indol-3carbinol and therapeutic vaccination is resume in Table 3.

Prevention

In France, HPV vaccination (Gardasil9 ® , MSD Lyon France) is recommended for all girls aged 11 to 14 years. The recommended regimen is a 2-dose series administered at 6-month intervals, with a catch-up 3-dose series available for girls up to the age of 19. HPV vaccine coverage in France, however, remains insufficient. According to the 2017 report from the French Public Health Council (HCSP), just 20.4% of girls born in 2000 had been vaccinated as of December 31, 2015. In a study of the impact of prophylactic vaccination against HPV types 11, 16, and 18 on HPV-associated genital disease, Muñoz et al [START_REF] Muñoz | Impact of human papillomavirus (HPV)-6/11/16/18 vaccine on all HPV-associated genital diseases in young women[END_REF] showed an efficacy of 94.9% in women who had never been infected by HPV and of 75.6% in a mixed group of HPV-exposed and -unexposed women (intention-to-treat group). A reduction in the incidence of vH-SIL among vaccinated patients is likely to reduce the incidence of vulvar cancer [START_REF] Jemal | Annual Report to the Nation on the Status of Cancer, 1975-2009, featuring the burden and trends in human papillomavirus(HPV)-associated cancers and HPV vaccination coverage levels[END_REF].

In 2018, the World Health Organization called for greater HPV vaccine worldwide.

According to data from March 31, 2017, just 37% of countries (n = 71) had included HPV shots for girls in their national vaccination programs and even fewer (n = 11, 6%) had done so for boys. Results from countries with exemplary coverage levels (> 85%), such as Australia and New Zealand, should inspire more countries to follow suit, as these countries have seen a dramatic increase in HPV infection rates and cervical cancer is on track to being eliminated.

Follow-up

According to the ACOG, women with a complete response to therapy and no new lesions at follow-up visits scheduled 6 months and 12 months after initial treatment should be monitored by visual inspection of the vulva annually thereafter" [START_REF]American College of Obstetricians and Gynecologists' Committee on Gynecologic Practice, American Society for Colposcopy and Cervical Pathology (ASCCP)[END_REF]. The 2016 European guideline recommends a follow-up examination every 6 to 12 months with annual cervical smear for patients with vH-SIL and every 6 months for those with dVIN [START_REF] Van Der Meijden | European guideline for the management of vulval conditions[END_REF]. Close follow-up is mandatory, life long.

Long-term follow-up [START_REF] Satmary | Vulvar intraepithelial neoplasia: Risk factors for recurrence[END_REF] including examination of the vulva and other anogenital tissues targeted by HPV is essential considering that over 25% of patients experience late recurrence.

A proposed algorithm for guiding treatment decisions is presented in Fig. 6.

Conclusions

dVIN affects older women, typically develops as a solitary lesion on existing lichen sclerosus, and has greater potential for serious invasion. The primary treatment of choice is therefore surgical excision (cold knife excision or LEEP).

vH-SIL are HPV-associated lesions that affect younger women, are preferentially multifocal and extensive, and are less likely to cause invasive cancer. Alternatives to surgery, which can cause unnecessary disfigurement in young women, are topical imiquimod and cidofovir.

Other options include ablation and a watch-and-wait approach. Diagnosis should be confirmed by biopsy before any treatment is started. 

  Topical 1% cidofovir cream (Vistide®) is a nucleotide analog of cytosine that inhibits viral replication by inhibiting viral DNA polymerases, effectively blocking DNA synthesis. It has been granted temporary authorization for use in VIN in France.
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 12 Fig 1. Flow chart of literature review (PRISMA)
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 3 Fig. 3 High-grade vulvar squamous intraepithelial lesion.
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 4 Fig. 4 Differentiated vulvar intraepithelial neoplasia.
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  Vestibular mucosa: shiny, slightly raised, extensive red plaque -Border of mucous membrane: thick, carcinoma dVIN: differentiated vulvar intraepithelial neoplasia; HPV: human papillomavirus; LAST: Low Anogenital Squamous Terminology; vH-SIL: vulvar high-grade squamous intraepithelial lesion.

Table 1 .

 1 Comparison between vH-SIL and dVIN

		vH-SIL	dVIN
	Age, years	30-50	60-80
	Relative proportion of VIN	95%	5%
	Focality	Multifocal	Unifocal

LEEP: loop electrosurgical excision procedure; CUSA: cavitron ultrasonic aspiration,; PDT: photodynamic therapy