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Multicentricity and the Risk of Recurrence/Persistence  
After Laser Vaporization for High-Grade Vulvar and  

Vaginal Intraepithelial Neoplasia
Sathone Boonlikita, c , Punyacha Tangterdchanakita, b

Abstract

Background: The aim of the study was to assess the effect of multi-
centricity on the recurrence/persistence of high-grade vulvar intraepi-
thelial neoplasia (VIN) and vaginal intraepithelial neoplasia (VAIN) 
after laser vaporization.

Methods: A retrospective cohort study was conducted on patients 
diagnosed with high-grade VIN/VAIN, who had undergone laser va-
porization between 1997 and 2014. Recurrence/persistence rates and 
factors affecting recurrence/persistence were analyzed, and a life ta-
ble analysis of recurrence-free intervals was conducted.

Results: Among the 65 patients, the recurrence/persistence rate follow-
ing laser vaporization was 22.3 per 100 person-years, with a median 
time to recurrence/persistence of 31.2 months (95% confidence inter-
val (CI): 0.0 - 71.9 months). Patients with multicentricity and unicen-
tricity had a recurrence/persistence rate of 49.1 per 100 person-years, 
with a median time to recurrence/persistence of 11.4 months, and 7.4 
per 100 person-years, with a median time to recurrence/persistence of 
96.5 months, respectively (P = 0.0002). The difference in recurrence-
free survival between the multicentricity and unicentricity groups was 
significant (P = 0.00035). Patients with multicentricity had a 4.7-fold 
higher risk of recurrence/persistence (hazard ratio (HR): 4.71, 95% CI: 
1.87 - 11.88, P = 0.001). Multivariate analysis showed that multicen-
tricity was an independent risk factor for recurrence/persistence (odds 
ratio (OR): 4.16, 95% CI: 1.56 - 11.06, P = 0.004).

Conclusions: Treatment of multicentric, high-grade VIN/VAIN with 
laser vaporization is strongly associated with treatment failure, with 
approximately half of patients experiencing recurrence/persistence.

Keywords: Multicentricity; Multicentric disease; Multicentric lower 

genital tract disease; Multicentric intraepithelial neoplasia; Laser vapori-
zation; Vulvar intraepithelial neoplasia; Vaginal intraepithelial neoplasia

Introduction

Carbon dioxide (CO2) laser vaporization is widely accepted 
as an effective treatment for vulvar intraepithelial neoplasia 
(VIN) and vaginal intraepithelial neoplasia (VAIN) [1-3]. Un-
like those of the more common high-grade cervical intraepithe-
lial neoplasia (CIN), the outcomes of patients with high-grade 
VIN/VAIN following laser vaporization remain uncertain. 
Although the risk of recurrence may be higher with laser va-
porization vs. excision [4, 5], studies have reported conflicting 
results [4-12]. A meta-analysis showed that laser vaporization 
and excision were probably equally effective in patients with 
high-grade VIN [2]. A small, randomized prospective study 
of VAIN patients reported no differences in regression rates 
among the laser vaporization, vaginal imiquimod, and ex-
pectant management groups during short-term follow-up [9]. 
Despite its many advantages, a major concern related to laser 
vaporization is the high incidence of recurrence [3-5, 7, 11].

Several prognostic factors have been shown to affect recur-
rence after treatment of VIN/VAIN, such as age, immunosup-
pression, human papillomavirus (HPV) persistence, smoking, 
method of treatment, large lesion size, multifocal lesions, and 
multicentric lesions [3, 4, 6-8, 10-15]. The concept of multi-
centric lower genital tract disease, defined as intraepithelial le-
sions or cancer at two or three sites (cervix, vagina, and vulva), 
is well recognized [1, 7, 13, 16-18]. Multiple primary prein-
vasive or invasive lesions involving the cervix, vagina, vulva, 
perianal area, and anus can occur synchronously or metachro-
nously [1, 13, 18]. Multicentricity is a common feature and an 
important prognostic factor in lower genital tract neoplasia [1, 
4, 5, 7, 13, 14]. Patients with VIN/VAIN are likely to have the 
clinical features of multicentricity, i.e., prior or concurrent in-
traepithelial neoplasia (IN) or worse (IN+) of the lower genital 
tract at two or three sites [3, 5-7, 11, 19]. In our institute, many 
patients with VIN/VAIN have prior or concurrent high-grade 
IN+ of the lower genital tract, and a high proportion of these 
patients subsequently experience recurrence/persistence.

We aimed to retrospectively review recurrence/persistence 
in patients with high-grade VIN/VAIN following CO2 laser 
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vaporization at the Rajavithi Hospital, Bangkok, Thailand, in 
order to determine whether multicentricity was associated with 
recurrence/persistence and to identify other risk factors.

Materials and Methods

The study was performed in the Division of Gynecologic Oncol-
ogy, Department of Obstetrics and Gynecology, Rajavithi Hos-
pital, Bangkok, Thailand. The protocol for the project received 
ethical approval from the Institutional Review Board (Ethics 
Committee of Rajavithi Hospital). This study was conducted 
in compliance with the ethical standards of our institution on 
human subjects as well as with the Helsinki Declaration. A ret-
rospective cohort study was performed on women with histo-
logically confirmed high-grade VIN or high-grade VAIN, who 
were treated with CO2 laser vaporization (including both newly 
diagnosed patients who had CO2 laser vaporization as a first-line 
treatment and recurrent cases who had previously undergone 
failed non-laser therapy) at the Rajavithi Hospital, Bangkok, 
Thailand, between January 1997 and December 2014. Patients 
were excluded if they did not have histologically confirmed 
high-grade VIN/VAIN, had been diagnosed with concurrent in-
vasive carcinoma of the vulva or vagina at initial presentation, 
or had laser excision alone without documented vaporization. 
Patients were evaluated by colposcopy, and the diagnosis was 
established based on histology of biopsies. If patients had mul-
tiple histological specimens showing different grades of IN, the 
highest grade was assigned as the final histological diagnosis.

Demographic and clinical data (recurrence/persistence, 
progression to cancer, and potential risk factors affecting re-
currence) were retrospectively retrieved from medical records. 
Regarding CO2 laser vaporization, Access CO2

® laser equip-
ment (PLC Medical Systems, Milford, USA) was used in Ra-
javithi Hospital until 2006, followed by Ultra MD® 40 (Laser 
engineering, Nashville, USA) in 2007 - 2010 and AcuPulse® 
(Luminis, Dreieich-Dreieichenhain, Germany) since 2011. 
Colposcopy-guided laser was performed using a Zeiss® col-
poscope (Carl Zeiss Surgical Gmb H, Oberkochen, Germany) 
with a micromanipulator at a focal distance of 300 mm. For 
hairy areas of the vulva, a power of 10 - 15 W and super pulse 
mode were used. For non-hairy areas of the vulva or vagina, a 
power of 20 - 25 W and continuous wave mode were used. All 
lesions were treated by covering all the edge and the normal 
skin or mucosa ≥ 0.5 cm around the lesions at optimal depth. 
The optimal depth for VIN treatment depended on the location 
of lesions; those in non-hairy areas were vaporized to the sec-
ond surgical plane reaching the superficial papillary dermis or 
a depth of 1 mm, while lesions in hairy areas were vaporized to 
the third surgical plane reaching the mid reticular dermis or a 
depth of 2 - 3 mm. The optimal depth for VAIN treatment was 
at the lamina propria of the vagina or a depth of 1 - 1.5 mm. 
The selection for treatment by laser depended on the surgeon’s 
opinion and intention. Laser was performed by gynecologic 
oncologists in an operation room, and most procedures were 
conducted under general anesthesia in an outpatient setting.

After treatment, multiple early follow-up visits were 
scheduled for wound examination. Thereafter, patients were 
followed up at 3 - 6-month intervals with vulvovaginal exami-

nation. For VIN, visual inspection of the vulva with or without 
colposcopy was performed. For VAIN, vaginal examination 
and cytology with or without colposcopy were conducted. 
HPV testing was not performed during the follow-up period, 
during which, if any abnormality was found, biopsy of the sus-
picious lesion was performed. Patients were followed up until 
completion of the study period, loss to follow-up, or death.

The primary outcomes were recurrence (defined as re-
development of histology-proven high-grade VIN/VAIN or 
worse after a period of regression) and persistence (defined as 
histology-proven high-grade VIN/VAIN or worse at the first 
follow-up visit after laser); these were analyzed together as a 
single outcome. Regression (i.e., cure) after laser was defined 
as the absence of recurrence/persistence. Recurrence-free sur-
vival (RFS) was defined as the time interval (in months) be-
tween treatment and the occurrence of recurrence and/or per-
sistence or the date of the last clinical follow-up. In the present 
study, characteristics of multicentric lower genital tract diseas-
es were categorized into two kinds of definition. First, multi-
centricity was defined as previous or concurrent high-grade IN 
or worse (high-grade IN+) of the lower genital tract at two or 
three sites (cervix, vagina, and vulva). Second, the alternative 
definition of multicentric lower genital tract disease used in 
the present study was multicentric IN of the lower genital tract 
(multicentric IN) which included high-grade IN of two or three 
sites in lower genital tract, excluding invasive lesion; lesions 
may have arisen at the same time (synchronous lesions) or at 
separate times (metachronous lesions).

Pearson’s Chi-square test and Fisher’s exact test were 
used for categorical variables and Student’s t-test for continu-
ous ones. The occurrence of recurrence/persistence onset in a 
sample per unit of person-time during follow-up was assessed 
using the incidence rate. Cumulative 6-month and 1-, 2-, and 
5-year RFS rates in patients treated with laser vaporization 
were calculated. Recurrence-free intervals according to both 
definitions of multicentric lower genital tract disease (multi-
centricity and multicentric IN) were assessed and compared 
using the Kaplan-Meier method, log-rank (Mantel-Cox) test 
and Cox’s proportional hazards model. Risk factors predictive 
of recurrence/persistence were determined, using the odds ra-
tio approximation for the relative risk ratio, and P values were 
derived from two-tailed tests. Multivariate analysis was per-
formed using Cox’s proportional hazards model to determine 
covariates significantly associated with recurrence/persis-
tence, and a P value ≤ 0.05 was considered statistically signifi-
cant. The data were analyzed using IBM® SPSS® for Windows 
version 22.0 (IBM Corp., Armonk, NY, USA).

Results

Sixty-seven patients were treated with CO2 laser vaporization 
at Rajavithi Hospital during the study period. Four were ex-
cluded: one was lost to follow-up after operation, while his-
tology-proven high-grade VIN/VAIN could not be confirmed 
in three cases. A total of 63 patients, all of whom were Asian, 
were included; however, 65 high-grade VIN/VAIN cases were 
treated with CO2 laser vaporization during the study period be-
cause two patients were each diagnosed with both high-grade 
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VIN and high-grade VAIN at different times and underwent 
laser operations on the vulva and vagina. One patient had the 
treatments on two separate visits while the other one had both 
at the same visit. Table 1 shows the patient characteristics. 
Nineteen (29.2%) had high-grade VIN, and 51 (78.4%) had 
high-grade VAIN. Five cases had histological diagnosis of 
both high-grade VIN and high-grade VAIN in each individual, 
but not all of them (only two) received laser operations at both 
sites. Multicentricity was present in 38 (58.4%) patients. The 
two most common associated diseases were CIN2/3 and cervi-
cal cancer, which were observed in 19 (29.2%) and 15 (23.0 
%) cases, respectively. Most multicentric lesions (32/38) oc-
curred metachronously. Nine (13.8%) patients had a history 
of pelvic radiation. All patients attended for follow-up, and 
the median follow-up period was 11.4 months (range: 0.4 - 
111.5 months). During follow-up, 36 cases did not have re-
currence/persistence, while the remaining 29 did, resulting in 
a recurrence/persistence rate following laser vaporization of 
22.3 per 100 person-years with a median time to recurrence/
persistence of 31.2 months (95% confidence interval (CI): 
0.0 - 71.9 months). The cumulative 6-month, 1-, 2- and 5-year 
RFS rates were 80.1%, 65.3%, 52.4%, and 41.6 %, respec-
tively (Table 2). The life table analysis of RFS is displayed in 
Figure 1. Two patients with an initial diagnosis of high-grade 
VAIN progressed to invasive vaginal cancer. Patients with 
multicentricity had a recurrence/persistence rate of 49.1 per 
100 person-years with a median time to recurrence/persistence 
of 11.4 months (95% CI: 5.7 - 17.2 months), while patients 
with unicentricity had a recurrence/persistence rate of 7.4 per 
100 person-years with a median time to recurrence/persistence 
of 96.5 months (95% CI: 21.0 - 172.1 months) (P = 0.0002). 
There was a very highly significant difference in RFS between 
the multicentricity and unicentricity groups (P = 0.00035) (Fig. 
2), and laser vaporization in patients with multicentricity was 
associated with a 4.7-fold higher risk of recurrence/persistence 
(hazard ratio (HR): 4.71, 95% CI: 1.87 - 11.88, P = 0.001). 
Table 3 summarizes the risk factors for recurrence/persistence. 
Univariate analysis revealed that recurrence/persistence was 
associated with several factors, including previous or concur-
rent neoplasia of the lower genital tract (odds ratio (OR): 3.84, 
95% CI: 1.19 - 12.32, P = 0.02), multicentricity (OR: 5.11, 
95% CI: 1.66 - 15.67, P = 0.003), previous or concurrent in-
vasive cancer of the lower genital tract (OR: 5.47, 95% CI: 
1.52 - 19.6, P = 0.009), history of pelvic radiation (OR: 13.33, 
95% CI: 1.55 - 114.2, P = 0.008), and laser for recurrent cases 
(OR: 2.56, 95% CI: 1.86 - 3.53, P = 0.006). In the multivariate 
analysis, multicentricity (OR: 4.16, 95% CI: 1.56 - 11.06, P = 
0.004), history of pelvic radiation (OR: 6.33, 95% CI: 2.39 - 
16.72, P = 0.000), and laser for recurrent cases (OR: 5.34, 95% 
CI: 2.00 - 14.22, P = 0.001) were found to be independent risk 
factors for recurrence/persistence.

The authors obtained different results when analyzing 
those patients using the alternative definition (Table 3, Fig. 3). 
Multicentric IN was present in 22(33.8%) patients. Patients 
with multicentric IN had a recurrence/persistence rate of 43.1 
per 100 person-years with a median time to recurrence/per-
sistence of 14.6 months (95% CI: 7.7 - 21.6 months), while 
patients without this feature had a recurrence/persistence rate 
of 17.7 per 100 person-years with a median time to recurrence/

persistence of 53.8 months (95% CI: 0.0 - 122.4 months, P 
= 0.0298). However, in contrast to the prior outcome derived 
from the main definition, there was no significant difference 
in RFS between the multicentric IN and unicentric groups (P 
= 0.143) (Fig. 3). In addition, univariate analysis revealed that 
recurrence/persistence was not associated with the presence of 
multicentric IN (P = 0.58) (Table 3).

Discussion

The present study describes the results of laser vaporization 
and the associations of multicentricity and other risk factors 
with recurrence/persistence in patients with high-grade VIN/
VAIN in a tertiary referral hospital. The recurrence/persistence 
rate following laser vaporization was 22.3 per 100 person-
years, with a median time to recurrence/persistence of 31.2 
months, which was in accordance with the findings of two pre-
vious reports [8, 20]. In a retrospective study of high-grade 
VIN/VAIN by Fehr et al, the recurrence rate was 24% after sur-
gical biopsy combined with CO2 laser vaporization; however, 
there was a predominance of high-grade VIN in this study [8]. 
A randomized controlled trial by von Gruenigen et al reported 
a similar recurrence rate of 25.5% in patients with VIN/VAIN 
after CO2 laser vaporization, but patients with intraepithe-
lial neoplasia grade 1 (IN1) were included in their trial [20]. 
Beavis et al evaluated patients with high-grade VIN/VAIN, 
and slightly more cases (28.6%) experienced recurrence dur-
ing the median follow-up period of 29 months; nearly half of 
these patients had prior vulvovaginal high-grade squamous in-
traepithelial lesion (HSIL) treatment, and about one-third were 
current smokers [21]. Hillemanns et al reported a high recur-
rence rate of 40% after CO2 laser vaporization in patients with 
VIN (including patients with vulvar intraepithelial neoplasia 
grade 1 (VIN1)) over a long follow-up period of 53 months 
[7]. Wallbillich et al reported a higher recurrence rate associ-
ated with laser ablation (45%) compared to cold knife excision 
(26.7%) for treating vulvar intraepithelial neoplasia grade 2 
or 3 (VIN2/3), but it was not inferior in terms of RFS [10]. 
Regarding laser vaporization for treatment of VAIN, some ret-
rospective studies have reported recurrence rates of 38-50% 
for all grades of VAIN [5, 11], while recurrence rates for high-
grade VAIN vary among studies from 0% to 43% [9, 12, 19]. 
Late recurrences can occur even at several years after the ini-
tial treatment [14]. Our patients had an increase in recurrence 
even at the end of the follow-up. The RFS rate at 1 year was 
65.3%, but at 5 years, it had dropped to 41.6%. Our results 
are consistent with the results of a previous study that demon-
strated that the RFS rate in laser-treated patients dropped from 
62.2% at 1 year to 51.3% at 5 years, while the RFS rate was 
unchanged for the surgery group [4].

Overall, the evidence showed that surgical excision and 
laser vaporization were probably equally effective for treating 
vulvar HSIL. A study by van Esch et al reported recurrence 
rates of 48.8% and 56% in the excision and laser vaporiza-
tion groups, respectively, but multivariate analysis revealed no 
difference in RFS according to treatment type [6]. However, 
high-quality evidence comparing the effectiveness of laser 
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Table 1.  Patient Characteristics

Characteristic N (%)
Number of patients/number of laser-treated casesa 63/65
Age at diagnosis: mean ± SD (range) 47.6 ± 12.2 (23 - 74)
Parity: median (range) 2 (0 - 8)
Smoking 1 (1.5)
Menopause 41 (63.0)
Positive anti-HIV test 9 (13.8)
Presenting symptoms
  Mass/lesion/rash/ulcer 13 (19.6)
  Itching 2 (3.0)
  Abnormal cytology as presentation 47 (72.3)
    LSIL/ASC-US 10 (15.3)
    HSIL/ASC-H 33 (50.7)
    Squamous cell carcinoma 4 (6.1)
Previous or concurrent neoplasia of the lower genital tract 44 (67.6)
  Previous neoplasia 37 (56.9)
  Concurrent neoplasia 7 (10.7)
Multicentric intraepithelial neoplasia of the lower genital tractb 22 (33.8)
  Metachronous 17 (26.1)
  Synchronous 5 (7.6)
Previous or concurrent high-grade IN+ of the lower genital tract (multicentricity)c 38 (58.4)
  Metachronous 32 (49.2)
  Synchronous 6 (9.23)
Previous or concurrent invasive cancer of the lower genital tract 16 (24.6)
History of pelvic radiation 9 (13.8)
History of hysterectomy 38 (58.4)
Concurrent VAIN/VINd 10 (15.3)
Concurrent high-grade VAIN/VIN 5 (7.6)
Multiple lesions 22 (33.8)
Number of lesions: median (range) 1 (1 - 6)
Final histopathologic diagnosis
  VAIN2 7 (10.7)
  VAIN3 44 (67.6)
  VIN2 4 (6.1)
  VIN3 15 (23.0)
Line of therapy
  Laser as first-line therapy 59 (90.7)
  Laser for recurrence after non-laser therapy 6 (9.2)
  No previous laser therapy 56 (86.1)
Monotherapy or combination therapy
  Laser as monotherapy 58 (89.2)
  Laser as part of combination therapye 7 (10.7)

aTwo patients were diagnosed with high-grade VAIN and high-grade VIN at different times. bPrevious or concurrent high-grade IN of the lower geni-
tal tract. cHigh-grade IN or worse occurring synchronously or sequentially. dAny grade. eCombination therapy was defined as laser plus additional 
treatment(s). Anti-HIV: antibody to human immune deficiency virus; LSIL: low-grade squamous intraepithelial lesion; ASC-H: atypical squamous cells, 
high-grade squamous intraepithelial lesion cannot be excluded; ASC-US: atypical squamous cells of undetermined significance; VAIN: vaginal intraepi-
thelial neoplasia; VIN: vulvar intraepithelial neoplasia; VAIN2: vaginal intraepithelial neoplasia grade 2; VAIN3: vaginal intraepithelial neoplasia grade 3; 
VIN2: vulvar intraepithelial neoplasia grade 2; VIN3: vulvar intraepithelial neoplasia grade 3; SD: standard deviation; IN: intraepithelial neoplasia.
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vaporization with excision is lacking [2]. In practice, larger, 
multifocal, or multicentric lesions are more likely to be treated 
with laser vaporization in order to maintain normal vulvovagi-
nal anatomy and function; this was probably associated with 
increased recurrence in laser-treated patients compared with 
those undergoing excision [1].

In the current study, we analyzed the association between 
multicentricity and therapeutic outcomes, as we had observed 
a high incidence of multicentricity of the lower genital tract, 

accounting for 58% of cases. This finding corresponded with 
those of other studies that demonstrated that approximately 
50-90% of cases had evidence of multicentricity of the lower 
genital tract [4-7, 11, 19]. In the present study, laser vapori-
zation in cases with multicentricity had a significantly higher 
recurrence/persistence rate and lower RFS compared to cases 
with unicentricity. Several authors have identified multicen-
tricity as a risk factor for recurrence [1, 4, 7, 13, 14]. There 
are limited data available in the literature regarding the char-
acteristics and causes of this condition [16-18, 22]; however, 
multicentric lower genital tract disease may evolve through 
various pathways, such as a high susceptibility to HPV infec-
tions and HPV-induced development of distant, independent 
lesions or the “field effect” of infections involving high-risk 
HPV types [1, 16, 18]. Vinokurova et al suggested that a lo-
cal dissemination of a preexisting monoclonal dysplastic cell 
clone originating at the cervical transformation zone is a cause 
of multicentric high-grade precancerous disease in the female 
lower genital tract [17]. In susceptible hosts, these cell clones 
can persist for a long time, culminating in a high recurrence 
rate [17, 18]. Categorizing these patients according to multi-
centric status would provide a risk-based approach to improve 

Table 2.  Recurrence-Free Survival (RFS) Rates in Patients 
Treated With Laser Vaporization

RFS time RFS rate (%) 95% CI
6 months 80.1 69.9 - 90.2
1 year 65.3 52.9 - 77.6
2 years 52.4 38.0 - 66.7
3 years 46.2 31.3 - 61.0
5 years 41.6 25.7 - 57.4

CI: confidence interval.

Figure 1. Kaplan-Meier life table analysis of recurrence-free survival in high-grade VIN/VAIN patients following laser vaporiza-
tion. VIN: vulvar intraepithelial neoplasia; VAIN: vaginal intraepithelial neoplasia.
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therapeutic benefits. Multicentricity status can be used to tri-
age patients in need of highly experienced management and 
prolonged follow-up.

The theory of multicentric origin in multiple squamous 
cell carcinomas involving the cervix, vagina, and vulva were 
described by many authors a long time ago [23, 24]. Although 
the concept of multicentric lower genital tract disease is gen-
erally accepted, there are some variations or inconsistencies 
regarding the definition of multicentricity. Several previous 
studies have defined multicentricity as intraepithelial lesions 
of two or three sites in lower genital tract, excluding inva-
sive lesions [4, 7, 14, 16, 18]. Other research has included 
any grade of IN or invasive lesions [17, 22, 25]. Another 
study has specifically included low-grade, high-grade and 
microinvasive lesion while excluding invasive lesion [13]. 
The authors therefore evaluated the clinical impact due to 
the variation of definition by comparing two types of defini-
tion. The alternative definition that excluded invasive cancer 
failed to demonstrate the effect of multicentric lower genital 
tract disease on the RFS and risk of recurrence/persistence. 
One of possible explanations regarding this is that the group 
of patients without feature of multicentric IN had more pro-

portion of invasive lesions than group of patients without fea-
ture of multicentricity, rendering outcome inferior. Besides, 
the group of patients with feature of multicentric IN had less 
proportion of “previous neoplasia” compared to the group of 
patients with feature of multicentricity. Regarding this fac-
tor, as compared to “concurrent neoplasia” (synchronous), 
previous neoplasia (metachronous) potentially has a higher 
probability of recurrence, since those lesions have longer la-
tent period for recurrence by the time of diagnosis, although 
this factor was not found to be the significant risk factor for 
recurrence/persistence in our analysis. However, it is not 
possible to make a valid comparison between metachronous 
group and synchronous group because of small sample size 
and patients’ selection.

We also found that a history of radiation and laser for 
recurrent cases after non-laser therapy were risk factors for 
recurrence/persistence, with approximately 6.3- and 5.3-fold 
increased risks, respectively; however, the number of cases at 
risk was small.

One of the strengths of our study was its specific aim of 
evaluating laser vaporization in patients with high-grade IN, 
particularly those with multicentricity, while previous studies 

Figure 2. Kaplan-Meier life table analysis of recurrence-free survival in high-grade VIN/VAIN patients following laser vaporiza-
tion, comparing patients with multicentricity and patients with unicentricity (log-rank P = 0.00035). HR: hazard ratio; CI: confi-
dence interval; VIN: vulvar intraepithelial neoplasia; VAIN: vaginal intraepithelial neoplasia.
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have reported associations between multicentricity and out-
comes for all treatment methods together [4, 7, 13, 14]. To the 
best of our knowledge, the present study is the first to demon-
strate that in patients with high-grade VIN/VAIN treated with 
laser vaporization (which has unique characteristics compared 
to other treatments studied), multicentricity increased the risk 
of recurrence/persistence. Despite the small number of subjects 
(owing to the low incidence of the disease), the association of 
multicentricity was very highly significant. There were several 
limitations in this study. First, its retrospective design rendered 
the completeness of data impossible. Second, the small sample 
size due to the limited population rendered the outcomes dif-
ficult to interpret. In addition, data regarding HPV status and 
ancillary staining with p16 antibody were lacking. In the retro-
spective study with long period of data collection, the patients 
identified in this study were in the period before widespread 
use of HPV test and immunohistochemistry in our country. 
Our resource setting at the time of study period precluded us-
ing both tests in routine colposcopy service. Finally, the long 
period of data collection might have led to heterogeneity of 
clinical parameters related to evolving diagnostic criteria, defi-
nitions, and treatment techniques. There was also a lack of di-
agnostic criteria for differentiated VIN (dVIN), despite its high 
malignancy potential [1, 3], during the entire follow-up period.

Conclusions

Treatment of high-grade VIN/VAIN with laser vaporization 
depends on some prognostic risk factors which define the out-
come. Multicentric disease is strongly associated with high 
treatment failure, with approximately half of patients having 
recurrence/persistence. Categorizing patients according to 
multicentric status would provide a risk-based approach to im-
prove therapeutic benefits. Long-term follow-up is necessary 
as we found increasing recurrence even many years after the 
initial treatment.
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