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Abstract: Treatment of gynecological cancer commonly involves pelvic radiation therapy (RT) 

and/or brachytherapy. A commonly observed side effect of such treatment is radiation-induced 

vaginal stenosis (VS). This review analyzed the incidence, pathogenesis, clinical manifestation(s) 

and assessment and grading of radiation-induced VS. In addition, risk factors, prevention and 

treatment options and follow-up schedules are also discussed. The limited available literature on 

many of these aspects suggests that additional studies are required to more precisely determine 

the best management strategy of this prevalent group after RT.
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Introduction
Treatment of uterine, cervical, vaginal and anorectal cancers commonly involves pelvic 

radiation therapy (RT). A commonly observed side effect of pelvic RT is radiation-

induced vaginal stenosis (VS), defined as abnormal tightening and shortening of the 

vagina due to the formation of fibrosis.1,2 VS may occur following external beam radia-

tion therapy (EBRT) or brachytherapy or both delivered in the definitive, adjuvant or 

palliative setting. It is well recognized that RT-induced VS may have negative impacts 

on patient well-being, in particular sexual dysfunction and dyspareunia and implications 

for limiting physical examination in the posttreatment surveillance period.

Incidence of RT-induced VS
The reported incidence of RT-induced VS is highly variable and may depend on 

patient, tumor and treatment factors. These factors include site of disease, RT modal-

ity, dose, dose fractionation schedule, concurrent chemotherapy and other patient 

factors including age and inherent radiosensitivity of tissues, and whether the side 

effect was specifically assessed. The existing data regarding the incidence of VS are 

largely based on retrospective evidence and small cohorts, and there is a wide varia-

tion between investigators in measurement techniques and reported grading of VS.  

This variation is reflected in the literature, with cited rates of VS ranging from 1.25% 

to 88%.3–5 Furthermore, it is noted that in the clinical setting, the discussion of VS 

and associated sexual dysfunction may be limited due to various issues including 

age, marital status and cultural factors. Therefore, incidence rates of VS and sexual 

dysfunction are likely underreported.6

Nevertheless, modern data suggest that RT-induced VS is a common toxicity 

following pelvic RT. In a retrospective study of women with Stage 1B to Stage 4 cervical 

cancer treated with pelvic RT and/or brachytherapy, the prospectively recorded incidence 
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of RT-induced VS was reported as 38%.7 Furthermore, it has 

been reported that VS most commonly occurs within the first 

year posttreatment.7 Another prospective study of 54 patients 

also reports that VS gradually increases with time, with grade 1  

stenosis occurring within the first year of follow-up and the 

time to occurrence of moderate-to-severe stenosis gradually 

increasing up to 3 years following treatment.8

The incidence seems to be highest in women undergoing 

definitive treatment for locally advanced cervical cancer.9,10 

Recent data from the multicenter international EMBRACE 

trial demonstrated that VS was the most frequently observed 

vaginal toxicity in women undergoing definitive chemora-

diation and brachytherapy. In this study, 630 patients were 

prospectively assessed for VS every 3 months in the first year 

following treatment and every 6 months in the second and 

third year. Grade 2 VS was defined as vaginal shortening/

narrowing interfering with function and grade 3 as complete 

vaginal obliteration not surgically correctable, according 

to the Common Terminology Criteria for Adverse Events 

(CTCAE) v3.011 as shown in Table 1. Grade 2 VS occurred 

in 29% of patients and grade $3 in 3.6%, with the majority 

occurring within 6 months.9 However, several small study 

series suggest that RT-induced VS may be less likely in the 

setting of adjuvant treatment for endometrial cancer using 

vaginal vault brachytherapy. One retrospective study of 

54 patients reports no patients with grade $2 vaginal toxic-

ity, including stenosis.12 Similar data investigating the use 

of vaginal dilators in 60 patients with a variety of gyneco-

logical cancers showed that surgery and adjuvant RT may 

also predict a lower risk of VS as compared with definitive 

RT alone.13

Although less commonly reported in the literature, 

VS following pelvic RT for rectal and anal cancer is also 

recognized. One study reports over two-thirds of women 

experiencing degree of VS post-RT for anal or rectal tumors. 

Although the study involved a relatively small cohort of 

54 patients, this rate of VS has a plausible radiobiological 

basis, given the authors report a mean vaginal doses of 50.0 

and 36.8 Gy for anal and rectal cancer patients, respectively.14 

Another larger prospective study investigating rates of 

VS in 94 female patients with anal squamous cell cancer 

treated with definitive chemoradiation reported a VS grade 

distribution of 27.1% for grade 2 and 37.1% for grade 3 (as 

defined by CTCAE v3.0).5,11

Pathogenesis
The vagina is lined by stratified squamous epithelium overly-

ing the lamina propria and longitudinal muscle fibers. Acute 

RT reactions are defined as those occurring during or imme-

diately after RT. Following either EBRT or brachytherapy, 

these acute reactions may include mucosal inflammation, 

hyperemia and epithelial denudation leading to ulceration and 

endothelial injury causing small-vessel thrombosis, edema 

and smooth muscle necrosis.15,16

Delayed or late RT reactions are defined as those occur-

ring later than 3 months post-RT. VS is considered a late 

reaction and is due to damage to the vaginal mucosa caused 

by increased collagen production in the submucosal fibro-

connective tissue layer.15 This leads to atrophic changes 

of the vaginal mucosa and obliteration of the muscle and 

vasculature resulting in hypoxia, tissue atrophy and fibrosis. 

Clinically, this results in the development of telangiectasia, 

mucosal pallor, adhesions and occlusion of the vaginal canal, 

loss of elasticity and fragility of the vaginal wall.15–17

Clinical manifestation of 
RT-induced VS
RT-induced VS is commonly associated with sexual dys-

function, including dyspareunia and postcoital bleeding.18,19 

In severe cases, an inability to have intercourse may occur. 

It is recognized that the severity of the impact of VS may 

be multifactorial and partly due to other accompanying 

symptoms and side effects such as vaginal dryness and atro-

phy due to damage to the epithelium.20 These may be further 

exacerbated by posttreatment ovarian failure or menopausal 

status resulting in further decreased lubrication and thinning 

of vaginal tissues.20 It has been suggested that VS may also 

predispose to increased trauma and infection, although the 

true prevalence of this is not known.15

Overall, VS can impact negatively on quality of life and 

represent a long-term source of psychological and physical 

distress.20–22 RT-induced VS may prevent adequate physical 

internal examination in the posttreatment follow-up period 

in order to detect disease recurrence.22

Table 1 Common Terminology Criteria for Adverse events v3.0 grading for vaginal stenosis

Adverse event Short name Grade 1 Grade 2 Grade 3 Grade 4 Grade 5

vaginal stenosis/length vaginal stenosis vaginal narrowing 
and/or shortening not 
interfering with function

vaginal narrowing 
and/or shortening 
interfering with function

Complete obliteration; 
not surgically correctable

– –

Note: Data from Common Terminology Criteria for Adverse events (CTCAe). version 3.0.11
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Assessment and grading of 
RT-induced VS
Several grading systems and methods for assessing VS exist, 

none of which have been uniformly adopted.

The National Cancer Institute CTCAE v3.011 defines VS 

as a disorder characterized by the narrowing of the vaginal 

canal; the corresponding definitions of all grades are outlined 

in Table 1. This has now been replaced with CTCAE v4.0.23 

The first three grades of vagina stricture are as follows: grade 

1 – “asymptomatic, mild vagina shortening or narrowing,” 

grade 2 – “vaginal narrowing and/or shortening not interfer-

ing with physical examination” and grade 3 – “vaginal nar-

rowing and/or shortening interfering with the use of tampons, 

sexual activity or physical examination.”

The Late Effects in Normal Tissues-Subjective, Objective, 

Management and Analytic Score (LENT SOMA)24,25 grading 

scale for vaginal injury due to radiation and/or chemo-

therapy is based on the assessment of subjective symptoms, 

observed clinical features, management strategies required 

and analytical tests (Figure 1). VS and length is listed as one 

of the numerous symptoms that may be graded according 

to this scale.

Risk factors
Multiple risk factors for the development of RT-induced VS 

have been identified in the literature. Reported risk factors 

include patient age, RT dose and volume of vagina treated, 

combination of EBRT and brachytherapy and tumor exten-

sion to the vagina.

Increasing dose and volume of vagina treated is associated 

with all grades of VS.9,14,26,27 In the setting of locally advanced 

cervical cancer, patients from the EMBRACE study were 

prospectively assessed to identify risk factors for VS. Factors 

identified were tumor extension into the vagina at diagnosis, 

plus an EBRT dose exceeding 45 Gy in 25 fractions and total 

EBRT and brachytherapy rectovaginal reference point dose.9 

Similarly, in women treated with image-guided brachytherapy 

alone for cervical or endometrial cancer, vaginal dose and 

Figure 1 LeNT SOMA grading scale for vaginal injury. Reprinted from Int J Radiat Oncol Biol Phys. 1995;31(5):1049–1091. LeNT SOMA scales for all anatomic sites.25 With 
permission from elsevier. Copyright ©1995 Published by elsevier Inc. 
Abbreviations: LeNT SOMA, Late effects in Normal Tissues-Subjective, Objective, Management and Analytic Score; HBO2, HyperBaric Oxygen therapy; MRI, magnetic 
resonance imaging; eUA, examination under anesthesia.
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volume were also associated with an increased risk of VS.26,27 

It is also demonstrated that in women who underwent pelvic 

RT for rectal and anal cancer, several RT dose–volume char-

acteristics impacted on VS rates, in particular mean dose to the 

vagina.14 A higher prescribed dose is also reported to be associ-

ated with an increased incidence of VS in women treated with 

definitive chemoradiation for anal cancer.5 Despite limited 

evidence and available process in assessing vaginal morbidity 

so far, a dose–volume or a dose–surface concept for treatment 

planning and reporting is recommended in the International 

Commission on Radiation Units (ICRU) No 89.28

In terms of patient factors, age .50 years has been asso-

ciated with an increased risk of VS in patients treated with 

pelvic and/or vaginal RT for cervix cancer.7 Pallor reaction 

of vaginal tissues has also been proposed as a predisposing 

factor for late VS as both have a pathophysiological basis 

related to mucosal thinning and dryness, atrophy, inflam-

mation and fibrosis.8,29 An assessment of grade 2 vaginal 

pallor reaction at 6 months was reported as predictive of 

late VS of grades 2 and 3 at 3 years after treatment with 

high-dose rate brachytherapy for cervical cancer.8 Cigarette 

smoking has also been proposed as a possible patient-related 

factor predisposing to VS.6 This is certainly plausible given 

the widely recognized synergistic effect of cigarette smok-

ing and late radiation effects on normal mucosal tissues of 

the aerodigestive tract observed in a number of tumor sites 

including cervical, lung and head and neck cancer.30–32

Prevention strategies and outcomes
vaginal dilatation
The rationale for vaginal dilatation is to stretch the vaginal 

mucosa and break down adhesions to maintain vaginal 

patency.33 A concurrent or alternative strategy is to also 

encourage regular sexual intercourse.

A recent Cochrane review concluded that there is no 

reliable high-level evidence to show that regular vaginal 

dilatation prevents radiation-induced VS.22 However, 

observational data indicate that regular use of dilator fol-

lowing RT is associated with lower rates of self-reported 

VS.34–36 Further clinical trials are ideally needed; however, 

the difficulties of designing appropriate trials to establish a 

causal relationship are widely acknowledged.1,22 There is no 

evidence to support the use of dilators during RT, which in 

fact may be harmful.22

Despite a lack of high-level evidence, vaginal dilators are 

continued to be used widely in clinical practice as an accepted 

prevention strategy for VS.22,37 Numerous international 

reviews and guidelines recommend the use of dilators.22,33,38–40 

However, no single approach to using vaginal dilator is 

uniformly utilized, and advice about when and how dilators 

should be used is highly variable. There is a lack of consensus 

on multiple aspects of using dilator including the frequency 

and duration of dilator use, the appropriate time interval 

following RT in which to commence use, size of dilator, 

insertion technique and the necessity of dilators in sexually 

active patients.22,33,38,39 The primary site of disease and the 

RT modality used also impact on whether clinicians advised 

the use of vaginal dilators.2,37

It is recognized that there may be poor compliance with 

vaginal dilatation due to psychological distress and a lack of 

consistent or adequate information regarding dilator use.41 

Educational interventions may improve patient compliance 

with vaginal dilatation and reduce emotional distress.13 

A recent Delphi consensus among professional experts con-

cluded that information about dilators should be provided by a 

radiation oncologist prior to the commencement of treatment, 

and preferably, a specifically trained oncology nurse should 

provide the ongoing practical and psychological support.1 

The panel recommended that dilator use should commence 

4 weeks post-RT, be two to three times per week for 1–3 

minutes and continue for 9–12 months and that plastic dilator 

sets are the most appropriate devices.1

Topical therapies
Given that many women discontinue to use dilators before 

the recommended time, or never start or use less frequently 

than prescribed due to discomfort with, or dislike of, the 

dilators, other methods to maintain vaginal patency should 

be explored.

It has been postulated that the application of local estro-

gen or benzydamine to treat acute radiation-related changes 

may prevent the development of later vaginal complications 

such as VS via the promotion of epithelial regeneration and 

anti-inflammatory effects.6 There have been a small number 

of studies assessing such topical therapies.42–45 One study43 

showed outcome improvement with the use of vaginal 

estrogen applications in acute and late toxicity. In particular, 

the vaginal estrogen-treated patients (in comparison with 

the controls) had significantly less dyspareunia and few 

alterations in the vaginal epithelium and vaginal narrowing.43 

However, these conclusions have limitations in trial design 

(method of allocation concealment not stated, no quality 

of life assessment) and outcome reporting (no duration of 

response reported), emphasizing the need for more contem-

porary studies to be conducted with improved designs to 

evaluate the efficacy of these topical treatments.6
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Preliminary analysis of another study46 showed that 

vaginal application of α-tocopherol reduces vaginal toxic-

ity and pain, although it does not seem to affect the fibrosis 

secondary to the effects of long-term RT.

Technical factor
In cervical cancer management, a pilot study47 has shown 

that by reducing dwell times in vaginal sources (ring and 

ovoids) and increasing them in tandem/or needles, the dose 

to vagina and ICRU rectal point can be decreased while 

maintaining the same dose to the high-risk clinical target 

volume. Application of this method of vaginal dose deduc-

tion is expected to reduce the development of VS and hence 

contribute toward the prevention of sexual dysfunction in 

women with cervical cancer.

In endometrial cancer, the use of brachytherapy alone 

after hysterectomy has increased over time in all women with 

Stage 1 and in those with high–intermediate-risk disease.48 

However, given the high rate of successful salvage for 

patients who develop vaginal recurrence, and the high risk 

of morbidity from adjuvant radiotherapy, questions arise 

as to the alternative strategy of observation after surgery in 

the low- and high–intermediate-risk patients, who are the 

majority affected with endometrial cancer.49

Follow-up and treatment
Patient education
•	 Patients should be advised at the outset of treatment about 

the risk of VS and its consequences with regard to sexual 

function and posttreatment surveillance.

•	 Practical advice about using vaginal dilator should be 

provided by a trained member of treatment team.

•	 Psychosocial support and education should be provided 

if RT-induced VS occurs.

Clinical assessment
Vaginal morbidity should be assessed at baseline, 3 monthly 

for first 2 years and then 6 monthly for subsequent 3 years 

until discharge from ongoing surveillance. As discussed pre-

viously, various grading systems exist for reporting purposes. 

We note that the recent EMBRACE study used CTCAE v3.0 

for the purpose of monitoring VS.

In an ideal world, baseline sexual function should be 

established pretreatment and reassessed in the posttreatment 

follow-up period. However, resources and patient interest 

in this aspect of their care may be lacking as they come to 

terms with a recent diagnosis of cancer. Nevertheless, patient 

education regarding VS is part of the care that should be 

provided by radiation oncologists who treat women with 

gynecological, anal and rectal cancers.

Conclusion
Radiation-induced VS is a commonly observed side effect 

following treatment with pelvic RT for uterine, cervical, 

vaginal and anorectal cancers. Survivorship care should 

prioritize and recognize the potential negative impact of VS 

on the physical and psychological well-being of patients. 

However, there is a paucity of high-level evidence of the 

prevention and management strategies for VS, and more 

up-to-date empirical data are required. In clinical practice, 

vaginal dilatation remains an internationally accepted preven-

tion strategy for radiation-induced VS. However, no single 

approach to using vaginal dilator is uniformly recognized, 

and expert consensus about this issue remains an area of 

continued need. Nevertheless, it has been strongly recom-

mended that patients receive specialist education about VS 

at the outset of treatment. Importantly, ongoing psychosocial 

support and practical advice about VS and regular assessment 

of vaginal morbidity should be provided in the posttreatment 

surveillance period.
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