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LEARNING OBJECTIVES

After completing this course, the reader will be able to:

1. Utilize data supporting the efficacy of low-dose definitive brachytherapy to inform clinical decisions about
treating women with high-grade vaginal intraepithelial neoplasia.

2. Implement methods for delivering low-dose definitive brachytherapy that minimize toxicity.

3. Communicate to patients the type and incidence of toxic events associated with low-dose definitive
brachytherapy.

This article is available for continuing medical education credit at CME.TheOncologist.com.CMECME

ABSTRACT

Background. Treatment of high-grade vaginal intraepi-
thelial neoplasia (VAIN) is controversial and could
include surgical excision, topical medication, brachy-
therapy, or other treatments. We report the results of
low-dose-rate (LDR) vaginal brachytherapy for grade 3

VAIN (VAIN-3) over a 25-year period at Gustave
Roussy Institute.

Patients and Methods. We retrospectively reviewed
the files of all patients treated at Gustave Roussy In-
stitute for VAIN-3 since 1985. The treatment con-
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sisted of LDR brachytherapy using a personalized
vaginal mold and delivered 60 Gy to 5 mm below the
vaginal mucosa. All patients had at least an annual
gynecological examination, including a vaginal
smear.

Results. Twenty-eight patients were eligible. The me-
dian follow-up was 41 months. Seven patients had a fol-
low-up <2 years, and the median follow-up for the
remaining 21 patients was 79 months. The median age
at brachytherapy was 63 years (range, 38 – 80 years).
Twenty-six patients had a history of VAIN recurring af-
ter cervical intraepithelial neoplasia and 24 had a
previous hysterectomy. The median brachytherapy

duration was 4.5 days. Median doses to the Interna-
tional Commission of Radiation Units and Measure-
ments rectum and bladder points were 68 Gy and 45 Gy,
respectively. The median prescription volume (60 Gy)
was 74 cm3. Only one “in field” recurrence occurred,
corresponding to a 5- and 10-year local control rate of
93% (95% confidence interval, 70%–99%). The treat-
ment was well tolerated, with no grade 3 or 4 late toxic-
ity and only one grade 2 digestive toxicity. No second
cancers were reported.

Conclusion. LDR brachytherapy is an effective and
safe treatment for vaginal intraepithelial neoplasia. The
Oncologist 2011;16:182–188

INTRODUCTION

Invasive vaginal carcinoma is rare, accounting for only
1%–4% of all gynecological malignancies [1]. Similarly,
vaginal intraepithelial neoplasia (VAIN) is also uncom-
mon. Although its true incidence is difficult to assess, it is
believed to be approximately one hundred times less fre-
quent than cervical intraepithelial neoplasia (CIN) [2].

Major risk factors for VAIN are low sociocultural level,
alterations on prior Papanicolaou smears, a history of gen-
ital warts, hysterectomy at an early age, concomitant or
prior CIN, a history of sexually transmissible infections
and/or human papillomavirus infection, smoking, immuno-
suppression, a history of radiotherapy, and a history of ex-
posure to diethylstilbestrol [3, 4]. VAIN is associated with
vulvar intraepithelial neoplasia or CIN in 65% and 10% of
cases, respectively [4]. The main risk associated with VAIN
is the progression to invasive vaginal carcinoma. In a series
of 23 untreated patients (grade 1–2, n � 18; grade 3, n � 5)
followed for �3 years, Aho et al. [5] showed that vaginal
carcinoma occurred in two cases (9%): one grade 1 VAIN
progressed to stage I invasive carcinoma in 5 years and one
grade 3 VAIN progressed to stage I invasive carcinoma in 4
years. Persistence of VAIN occurred in three cases (13%)
and regression of VAIN occurred in 18 cases (78%), with
the majority (78%) occurring in patients with grade 1–2
VAIN. In that series, the risk for progression to invasive
carcinoma was as high as 20% among patients with grade 3
VAIN (VAIN-3), although this estimation was based on a
very limited number of patients [5].

Similarly to the management of low-grade CIN, ac-
tive surveillance is considered the standard treatment for
low-grade VAIN. Treatment of high-grade VAIN, either
primary or recurrent after CIN treatment, is controver-
sial. Various treatments have been used, including local
excision, partial or total colpectomy, vaginal brachyther-
apy, laser vaporization, chemosurgery, topical 5-flu-

orouracil (5-FU) administration, systemic interferon
therapy, or imiquimod application [3, 6, 7]. None of
these options have been properly compared in well-de-
signed clinical trials, and none can therefore be consid-
ered standard. After local excision only, the recurrence
rate is as high as 20% [4].

Vaginal brachytherapy has been reported as an effective
treatment for high-grade VAIN [8–17]. Initially, low-dose-
rate (LDR) techniques were described, mostly using vagi-
nal cylinders. Typically, 60 Gy was prescribed to the
vaginal mucosa, but a wide dose range, also depending
upon the depth of the dose prescription, and various tech-
niques have been reported. Most of these publications are
old, used ancient and heterogeneous techniques, lacked ad-
equate follow-up, and reported on a very limited number of
patients [8–13]. More recently, high-dose-rate (HDR) tech-
niques were reported, using various doses and fractionation
regimens [14 –16]. Success rates differed greatly among
studies. These results are difficult to interpret because of
small patient numbers, short follow-up, and the heteroge-
neity of brachytherapy techniques and doses/fractionation
among and within these studies. A medium-dose-rate
(MDR) technique has also been reported [17].

It seems clear that the cure rates achieved using vaginal
brachytherapy alone are among the highest of the treatment
options for VAIN, but overall, and as a result of the large
heterogeneity among studies, it is difficult to draw a con-
clusion regarding the cure rates and toxicity profiles ob-
tained using different regimens of brachytherapy. Because
patients with high-grade VAIN have a long life expectancy,
it is important to minimize long-term side effects in order to
provide a good quality of life to these patients.

The purpose of this chart review was to evaluate our ex-
perience with the use of LDR vaginal brachytherapy for the
management of women with high-grade VAIN.
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METHODS

Patients
A chart review of all patients diagnosed with VAIN-3 in the
period 1985–2008 at the Gustave Roussy Institute brachy-
therapy unit was performed. Twenty-eight patients were
identified. For all patients, the diagnosis was based on re-
peated vaginal smears, with at least one having been per-
formed at our institution, and on vaginal biopsies
performed during a colposcopic procedure. Seven patients
had a follow-up �2 years after brachytherapy, because they
were followed up at a different hospital. No recurrences
were recorded in these patients at their last consultation.

Treatments
The brachytherapy procedure and treatment delivery were
homogeneous during the entire period. As previously re-
ported, the intracavitary brachytherapy technique at our in-
stitution is based on the vaginal mold technique, which has
been extensively described elsewhere [18]. Briefly, for
each patient, a customized vaginal mold was made based on
a vaginal impression. The number and the length of the vag-
inal catheters depended on the site and length of VAIN ex-
tension. Usually, two to three catheters were inserted into
the vaginal mold. The distance from the catheter to the mold
surface was 2–3 mm. Holes were made in the applicator,
allowing daily vaginal irrigation through a specific catheter
integrated into the mold and inducing mucosal herniation to
prevent mold displacement. At the beginning of each
brachytherapy procedure, a careful vaginal examination
was performed, including Lugol staining in order to con-
firm the location and extension of disease. If necessary, sil-
ver seeds were inserted into the vaginal mucosa to signal the
caudal portion of the disease. The mold was then carefully
inserted into the vagina. In two patients who had not had a
previous hysterectomy, the mold was inserted after dilation
of the cervix channel and introduction of a semiflexible tan-
dem catheter into the uterine cavity. This procedure was
performed under either general or local anesthesia. Because
the mold naturally expands the vaginal mucosa, no vaginal
packing was required. Brachytherapy was delivered using
LDR cesium-137 sources with afterloading carriers. Pa-
tients were treated 24 hours a day, with treatment stopped
only for patient care, usually around 50 minutes per day.
Sixty Grays were prescribed to a distance of 5 mm below
the vaginal surface, from the vaginal cuff to 1 cm below the
most caudal lesion. There was no constraint on the vaginal
dose surface. The dose rate was in the range of 0.4–0.6 Gy/
hour, that is, 10–15 Gy/day. Doses to International Com-
mission of Radiation Units and Measurements (ICRU)
points were calculated using x-rays. During the entire pro-

cedure, patients had to remain hospitalized. A fiber-free
diet and thromboprophylaxis were provided. Vaginal ir-
rigations were performed twice daily. The sources were
withdrawn after the required time and the applicators re-
moved without anesthesia.

Data Collection and Follow-Up
Follow-up was scheduled at 6 weeks after completion of
brachytherapy. After that, all patients had at least an annual
gynecological examination, including a vaginal smear.
During clinics, all information on late effects was system-
atically recorded. Although cervicovaginal cytology after
radiotherapy does not have high sensitivity, it is still con-
sidered a reliable test for the diagnosis of local recurrence
[19].The following data were retrospectively collected for
each patient: patient demographics, clinical description of
VAIN, previous treatments for VAIN, history of cervical or
uterine carcinoma or CIN, history of conization or hyster-
ectomy, detailed description of brachytherapy, recurrence
of VAIN or invasive vaginal carcinoma, and vital status.
Morbidity scoring was performed retrospectively during
the chart review using the Common Terminology Criteria
for Adverse Events, Version 4.0.

Statistical Analysis
Continuous variables are presented as medians and ranges,
and dichotomous variables are presented as percentages. A
Kaplan–Meier estimate of the 5- and 10-year local control
rate was calculated using Rothman’s confidence interval
formula to take variable follow-up into account. No prog-
nostic statistical analysis was performed because of the
very low rate of local failure, which precluded the identifi-
cation of any prognostic factor.

RESULTS

Patient Characteristics
Twenty-eight patients treated with LDR vaginal brachy-
therapy for VAIN-3 in 1983–2008 were included in this
analysis. The median follow-up was 41 months (range,
0–284 months). Seven patients had a follow-up �2 years
because they were referred to our institution for the proce-
dure and were followed up elsewhere. However, for the 21
remaining patients, the median follow-up was 79 months.
The median age at diagnosis was 50 years (range, 29–78
years), and the median age at brachytherapy was 63 years
(range, 38–80 years). Twenty-six patients had a history of
VAIN recurring after CIN. All patients presented asymp-
tomatically. Twenty-four patients had had a previous hys-
terectomy, predominantly for CIN (n � 20) or cervical or
endometrial cancer (n � 3 and n � 1, respectively). VAIN
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was located in the upper third of the vagina in all patients.
Multifocality was found in three patients, and microinva-
sion was found in three patients. Previous treatment for
CIN/VAIN included conization in 11 patients, hysterec-
tomy in 24 patients, partial colpectomy in two patients, la-
ser ablation in two patients, and cryotherapy and interferon
therapy in one patient each. Four patients had a history of
curative cervicovaginal brachytherapy with or without ex-
ternal beam radiotherapy (EBRT). Table 1 summarizes the
patient characteristics.

Brachytherapy Characteristics
The median time from hysterectomy to brachytherapy was
33 months (range, 2– 452 months). Brachytherapy deliv-
ered at 60 Gy with a median duration of 4.5 days (range,
2–6 days). Brachytherapy was delivered in two 30-Gy steps
in one patient who had a previous history of EBRT and
brachytherapy 24 years earlier. Median doses to ICRU rec-
tum and bladder points were 68 Gy (range, 32–109 Gy) and
45 Gy (range, 8 –74 Gy), respectively. The median pre-
scription volume (60 Gy) was 74 cm3 (range, 18–121 cm3);
the upper half of the vagina was the treated volume in 18
patients and more than the upper half was treated in 10 pa-
tients. Intraoperative Lugol staining was performed in 24
patients (86%). Table 2 summarizes the treatment charac-
teristics.

Outcome
The local control curve is showed in Figure 1. The 5- and
10-year local control rates were 93% (95% confidence in-
terval, 70%–99%). Altogether, one “in field” recurrence
occurred in a patient who had a history of recurrent
VAIN 24 years after treatment for invasive cervical
squamous cell carcinoma with surgery, radiotherapy,
chemotherapy, and brachytherapy (this patient had also
had unsuccessful interferon and laser therapy for VAIN).
Another patient recurred with vulvar intraepithelial neo-
plasia. This relapse was not considered a local failure,
because the vulva was not included in the treated volume
during vaginal brachytherapy.

Tolerance
Acute tolerance was recorded for all 28 patients, but late
toxicity was recorded only for patients with a follow-up �1
year (n � 24). Table 3 summarizes the acute and late tox-
icities. Overall, the treatment was very well tolerated and no
limiting toxicities were encountered. Acute toxicities con-
sisted of grade 1 cystitis in one patient and grade 1 abdom-
inal pain in one patient. Eighteen patients had mild vaginal
mucosal changes in the days following brachytherapy; all

had resolved by the time of review 6 weeks later. No deep
vein thrombosis resulting from supine nursing occurred.

There was no grade 3 or 4 late toxicity. One case of
grade 2 gastrointestinal toxicity (rectal bleeding treated
medically, ICRU rectal point receiving 75 Gy), six cases of
grade 1 gynecological toxicity (vaginal sclerosis, telang-
ectasia), one case of grade 1 sexual toxicity, and three
cases of grade 1 digestive toxicity were reported. No sec-
ond cancer was reported. No late grade �2 toxicity was
seen in the four patients previously irradiated for inva-
sive cancer or dysplasia.

DISCUSSION

LDR brachytherapy is an effective and safe treatment for
VAIN. The major interests of our series are the long clin-
ical and cytological follow-up, the relatively high num-
ber of patients, and the use of a homogeneous treatment

Table 1. Characteristics of patients with high-grade
VAIN

Patient characteristic n � 28

Age at diagnosis, median (range) 50 (29–78) yrs

Age at brachytherapy, median
(range)

63 (38–80) yrs

History of

Cervical carcinoma 3

Endometrial carcinoma 1

CIN 26

Multifocal

Yes 3

No 25

Microinvasive carcinoma

Yes 3

No 20

NA 5

History of cervicovaginal
brachytherapy and/or EBRT

Yes 4

No 24

Previous treatments attempted
for CIN/VAIN

Conization 11

Total hysterectomy 24

Laser ablation 2

Interferon therapy 1

Cryotherapy 1

Surgical re-excision 2

Abbreviations: CIN, cervical intraepithelial neoplasia;
EBRT, external beam radiotherapy; NA not available;
VAIN, vaginal intraepithelial neoplasia.
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procedure over time, which allow drawing conclusions
about efficacy and toxicity. In our series, only one re-
lapse was seen in 28 patients after a median follow-up of
41 months. As mentioned before, the relapse occurred in
a heavily pretreated patient, with the brachytherapy pro-
cedure performed in two 30-Gy sessions using a very
limited irradiated volume (18 cm3). These two factors,
along with the biologically resistant nature of VAIN-3 in
this patient, could explain why brachytherapy was inef-
fective. Seven years after the unsuccessful brachyther-
apy, she was alive without any sign of invasive vaginal
cancer, which underlines the uncertainty of the natural
history of VAIN and the controversies in choosing the
optimal time for treatment and treatment technique.

The vast majority of studies on vaginal brachytherapy
for high-grade VAIN report recurrence rates in the range
of 0%–14% [13–17]. This high cure rate is similar to that
seen in our series and in the other largest series of vaginal
LDR brachytherapy reported by Perez et al. [13]. Only
one recurrence in 20 patients was recorded after a median
follow-up of 10 years. Graham et al. [17] reported the re-
sults of their MDR technique with a follow-up of 77
months and noted three local relapses in 22 patients. The
HDR series by Ogino et al. [14] reported no recurrence in
14 patients after a mean follow-up of 90.5 months. Ter-
uya et al. [16] also reported no recurrence in 13 patients
with a median follow-up of 127 months. After a median
follow-up of 46 months, MacLeod et al. [15] reported
one VAIN persistence and one invasive relapse among
14 patients treated with HDR. Overall, the success rates
achieved using definitive brachytherapy are high and ho-
mogeneous across published series. The remaining vari-
ability in the success rate might be explained by
differences in treatment; for instance, the prescription
point (vaginal mucosa or 5 mm deeper) and prescribed
dose, population (only VAIN-3 or all grades of VAIN),
or duration of follow-up.

The long-term toxicity profile of LDR vaginal brachy-
therapy for high-grade VAIN is very favorable, because no
grade 3 or 4 early or late toxicity was recorded in our series.
This is consistent with the report by Perez et al. [13], who
noted one grade 3 urinary complication (bladder neck ste-
nosis requiring surgery) among 40 patients with stage 0 or 1
vaginal cancer. This compares favorably with HDR and
MDR vaginal brachytherapy published series. Indeed, in
the MDR series by Graham et al. [17], five grade 3 and one
grade 4 toxicities were reported. Ogino et al. [14] reported
three cases of rectal bleeding and two cases of moderate-to-
severe vaginal adhesions in 20 patients treated with HDR
vaginal brachytherapy for CIN-3 or VAIN-3. Vaginal tox-
icity was greater when the entire vagina was treated. Teruya
et al. [16] reported three cases of rectal bleeding or macro-
scopic hematuria in 13 patients after vaginal HDR treat-
ment for VAIN after hysterectomy for CIN. This toxicity
appeared only in the patients for whom brachytherapy was
delivered to 10 mm below the vaginal mucosa (n � 3 pa-
tients) and not for those in whom it was delivered to 5 mm
(n � 10 patients) below the vaginal mucosa [16]. MacLeod
et al. [15] reported two cases of grade 3 late vaginal toxicity
(atrophy and stenosis) in 14 patients treated with HDR for
high-grade VAIN. In their series, the whole residual vagina
was treated.

The favorable toxicity profile achieved in our series
can be explained by different reasons. First, the upper
half of the vagina, not the whole vagina, was treated in

Table 2. Characteristics of definitive vaginal
brachytherapy

Brachytherapy characteristic n � 28

Dose prescribed to a 5 mm distance
from the vaginal mucosa

60 Gy

Volume of 60-Gy isodose, median
(range)

74 (18–121) cm3

Vaginal volume treated

Upper half 18

Upper two thirds 6

Whole vagina 4

ICRU bladder dose, median (range) 45 (8–74) Gy

ICRU rectum dose, median (range) 68 (32–109) Gy

Application duration, median (range) 4.5 (2–6) days

Intraoperative Lugol staining,
n (% of patients)

24 (86%)

Intraoperative fiducial placement, n
(% of patients)

9 (32%)

Abbreviation: ICRU, International Commission of
Radiation Units and Measurements.
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5-year local control rate: 93% (95%CI, 70%–99%) 

Figure 1. Kaplan–Meier curve for local control.
Abbreviation: CI, confidence interval.

186 Brachytherapy for Vaginal Intraepithelial Neoplasia



the majority of patients, because VAIN is predominantly
located in the upper third of the vagina. Second, the use
of LDR brachytherapy might relatively spare normal tis-
sues. Third, the dose was prescribed to 5 mm below the
vaginal surface (and not to the vaginal mucosa or 10 mm
below the vaginal mucosa, which leads to either recur-
rence or toxicity). Last, the use of the mold technique,
expanding the vagina without the use of packing, al-
lowed lowering the dose received by the healthy parts of
the vaginal walls. This toxicity profile might even be fur-
ther improved by individualization of the prescription
depth according to findings using vaginal ultrasound, as
previously described by Onsrud et al. [20].

Other treatment options for VAIN-3 include surgery,
topical 5-FU, laser therapy, interferon therapy, and imi-
quimod. There is no comparative study testing which treat-
ment is the best, so no treatment can be considered standard,
although local excision or upper colpectomy are the most
frequently used treatments in the largest published series [2,
6]. Topical 5-FU is considered the least active treatment. It
is often poorly tolerated, because it induces a hypersensi-
tivity reaction, vaginal burning, and vulvar irritation. Re-
currence rates among patients with VAIN treated using
topical 5-FU, laser therapy, and partial colpectomy were
59%, 38%, and 0%, respectively, according to Dodge et al.
[4]. In a study reported by Rome and England [6], the re-
spective recurrence rates after local excision, laser ablation,
and topical 5-FU were 31%, 31%, and 25% in 132 patients.
Altogether, relapse rates seemed lower, or at least compa-
rable, after vaginal brachytherapy than after other treatment
modalities.

No invasive cancer was found in our series. It is impor-
tant that VAIN-3 patients treated with a conservative ap-
proach are followed up carefully and for a long time. This

allows early detection of recurrence, either intraepithelial
or invasive. Second cancers are always a concern with ra-
diotherapy, especially for diseases with a high cure rate and
long life expectancy, but none has been reported in all the
retrospective series of vaginal brachytherapy. This could be
related to the small irradiated volume. Major potential
shortcomings of brachytherapy are that, unlike surgery, it
does not allow a detailed pathological review to be per-
formed, therefore leading to undertreatment of patients
with microinvasive disease. Indeed, rates of occult invasive
vaginal cancer could be as high as 12%–28% according to
surgical series [21, 22]. Besides, surgery after radiotherapy
is more complex, leading to a higher rate of perioperative
complications. On the other hand, surgery can lead to over-
treatment because the rate of negative pathology after upper
colpectomy for VAIN is estimated at around 20% [20].

To conclude, the outcome of this series of patients
treated for VAIN-3 shows that vaginal LDR brachytherapy
is a safe and very effective treatment. It should be offered to
and discussed with patients, along with other treatment op-
tions. In the end, the choice of a treatment option for pa-
tients with VAIN-3 relies on the number of lesions, their
location, the length of the vagina, whether the patient is sex-
ually active, her menopausal status, previous radiation ther-
apy, and physician experience and preference. And also,
and very importantly, for a condition for which no standard
treatment exists, the choice of treatment modality depends
on patient preference.
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