
Introduction

The treatment of uterine, cervical, vaginal, and anorectal

cancers often involves adjuvant or/and neoadjuvant or even

definitive pelvic radiotherapy consisting of external beam

radiation and/or brachytherapy (EBRT/BT) [1-5].

One of the most common side effects of pelvic radio-

therapy is vaginal stenosis. It leads to a long-term compli-

cation, defined as abnormal shortening and tightening of

the vagina induced by the formation of fibrosis [1, 2, 6].

With regards to assessment and classification of vaginal

stenosis after radiotherapy, although several methods and

grading systems exist, still none of them have been uni-

formly accepted. According to the Common Terminology

Criteria for Adverse Events (CTCAE) version 4.03 of the

National Cancer Institute, vaginal stenosis is defined as nar-

rowing and/or shortening of the vagina canal consisting of

three grades depending on the seriousness of the disorder

[3, 7] (Table 1).

It seems that certain clinical and treatment factors con-

cerning patients with gynecological or anal-rectal cancer,

can predict vaginal stenosis; higher dose to a larger pro-

portion of the vagina surface and earlier year of treatment

are associated with a higher grade of stenosis [8, 9]. In

terms of patient’s age, younger patients treated for anal can-
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Summary

Purpose: Pelvic radiotherapy holds a vital role in the management of gynaecological and pelvic gastrointestinal cancers. However,

radiotherapy can result in shortening and narrowing of the vagina which is known as vaginal stenosis. The objective of this paper is to

review the prevention and treatment options of radiation-induced vaginal stenosis and discuss their benefits and side-effects as well. Ma-
terials and Methods: A literature search was performed (1972-2017) on PubMed, Cochrane Database of Controlled Trials, and SCO-

PUS with no language restrictions. Cross references from the included studies were hand-searched. The criteria for the included studies

were any and every measure for preventing radiation-induced vaginal stenosis. Results: The use of vaginal dilators, sexual intercourse,

and topical therapies are the current options for the management of vaginal stenosis after pelvic radiotherapy. Conclusion: Vaginal di-

lation should be encouraged in cancer survivors after pelvic radiotherapy, with counseling by expertized medical and paramedical per-

sonnel. Limited evidence exists in favor of the use of vaginal lubricating creams for radiation-related vaginal irritation.
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Table 1. — Common Terminology Criteria for Adverse Events v.4.03 grading for vaginal stenosis.
Adverse event Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 

Vaginal stricture Asymptomatic; mild Vaginal narrowing and/or Vaginal narrowing and/or Unspecified Death

vaginal shortening or shortening not interfering shortening interfering with the

narrowing with physical examination use of tampons, sexual activity

or physical examination

Definition A disorder characterised by a narrowing of the vaginal canal.

Review 

Published: 10 April 2019



D. Charatsi, M. Tolia, P.Vanakara, N. Tsoukalas, M. Nikolaou, D. Korfias, G. Nikolaou, A. Daponte, G. Kyrgias186

cer have an increased risk of vaginal stenosis compared to

cervical cancer patients aged up to 50 years who have been

associated with higher risk of vaginal stenosis [3, 8, 10].

Furthermore, when it comes to the role of body mass index

(BMI) in radiation-related vaginal stenosis, there is no

available literature to date; however, a recent study of Smits

et al. showed no association between BMI and radiation-

induced toxicity outcomes in women with endometrial can-

cer while Dandapani et al. concluded that gynaecological

toxicities after radiotherapy are increased in morbidly obese

women [11, 12]. With regards to dose-volume relationship,

there is a lack of defined guidelines in order to minimize the

incident of vaginal stenosis following pelvic irradiation

since the results of existing literature are conflicting [6, 13,

14]. However, the International Commission on Radiation

Units (ICRU) No. 89  suggests a dose-volume or dose-sur-

face strategy for treatment planning [3, 15].

Physical changes of the vagina include adhesions of vagi-

nal walls, narrowing and shortening of the vaginal barrel,

and decreased vaginal mucosal secretions [3, 5, 6]. Since

vaginal stenosis accounts for dyspareunia, postcoital bleed-

ing, sexual dysfunction, and pain on vaginal examination

for gynaecological and lower gastrointestinal cancer sur-

vivors, preventing this side effect of radiotherapy is of ut-

most concern [1, 4, 5].

The aim of the present paper is to review the prevention

and treatment options of radiation-induced vaginal stenosis.

Materials and Methods

The authors included any paper offering any data concerning

strategies and measures for preventing and managing vaginal

stenosis after pelvic radiotherapy in women treated for gynecol-

ogical or anorectal cancer. Electronic databases were searched

using synonyms for radiation therapy, brachytherapy, vaginal

stenosis, and the range of physical aspects of sexual dysfunction

in women. A filter was not used since any type of study was con-

sidered, without restriction to randomized controlled trials.

PubMed, Cochrane Database of Controlled Trials, and SCOPUS

were searched from 1972 to 2017 and with no language restric-

tions. Cross references from the included studies were hand-

searched. All titles and abstracts retrieved were printed and re-

viewed manually by two reviewers independently. The studies

that clearly did not meet the inclusion criteria were excluded.

Results

In the available scientific literature, ten studies met the

inclusion criteria while only two of them were randomized

controlled trials (Table 2).

As regards the modality of radiotherapy, in most studies

the patients were treated with combined EBRT/BT. How-

ever, in the study of Bruner et al., 12 out of 78 patients were

treated with brachytherapy alone, as well as Decruze et
al.who included patients in whom only intracavitary radio-

therapy was given [4, 16]. In addition, concerning the study

of Law et al., 38 out of 45 women with endometrial cancer

were given brachytherapy alone [1]. There was no infor-

mation on the type along with the mean dose of radiother-

apy in three studies (Velaskar, Poma, Hartman) while five

studies did not mention the mean dose of radiotherapy

(Hartman, Poma, Jeffries, Velaskar, Bakker). Taking into

consideration the studies which referred to the mean or

standard dose of radiotherapy, there are significant differ-

ences among different types of cancer and radiotherapy

(Table 2). 

Referring to the type of cancer for which the patients

were treated, all studies included women with squamous

cervical carcinoma, with six of them involving women with

endometrial adenocarcinoma as well. However, Law et al.
also included patients treated for anal and rectal cancer and

one woman with vaginal carcinoma was involved in the

study of Bakker et al. (Table 2) [5]. 

Vaginal stenosis induced by radiation can be prevented

by undertaking vaginal physiotherapy or by maintaining

sexual relations as advised during the nursing consultation,

at the outset and during treatment with pelvic radiotherapy.

The American Cancer Society recommends use of vaginal

dilator or sexual intercourse three times per week in order

to prevent vaginal stenosis [17].

Recently, the observational study of Bakker et al. noted

that a nurse-led intervention can improve vaginal dilator

use and efficacy in terms of vaginal stenosis treatment and

sexual function. Contrary to the previous studies of Robin-

son et al. and Jeffries et al., 75% of the participants con-

tinued regular vaginal dilation either by using dilators or

by having sexual intercourse [5, 18, 19]. Furthemore, the

prospective observational study of Law et al. demonstrated

that vaginal dilator use can minimize radiation-induced

vaginal stenosis in anal-rectal and gynaecological cancer

survivors, though adherence to vaginal dilator use at 12

months was poor [1]. However, there is no evidence to sup-

port the use of dilators during or immediately after radio-

therapy [3, 20, 21]. An augmentation in vaginal length was

observed by Velaskar et al. in 2007 after a programme of

dilation therapy but there was no control group [22].

According to the results of the two randomized controlled

trials that have been conducted concerning vaginal dilation

in women after radiotherapy, the patients should be in-

formed and motivated towards compliance with behav-

ioural change. Particularly, Robinson et al. showed that

sexual health score is higher in women using vaginal dila-

tor after radiotherapy, guided by information-motivation-

behavioural skills model compared with those using

vaginal dilator without counseling and guidance to use

them effectively. However, the data of the study of Jeffries

et al. was restricted to information on compliance with the

use of vaginal dilators [18, 19]. 

As far as sexual intercourse is concerned, despite the

study of Bruner et al. which showed that it can prevent

vaginal stenosis, Decruze et al. conducted a retrospective

study showing that vaginal dilator use is more effective
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compared with sexual intercourse to treat vaginal stenosis

after radiotherapy [4, 16].

Although the results obtained in intervention studies con-

cerning vaginal dilators are promising, several limitations

degrade the value of these studies. There is a lack of uni-

formly adopted strategies concerning vaginal dilation via

vaginal dilator use or/and sexual intercourse, the time in-

terval between the end of radiotherapy and the commence-

ment of vaginal dilation methods, frequency and duration

of dilator use or sexual intercourse, insertion techniques,

and size of dilators [3, 21].

It has been shown that the use of local estrogens or lu-

bricants to prevent radiation-related vaginal irritation may

prevent long-term complications such as vaginal stenosis

[3, 23]. Poma et al. demonstrated that the application of an

estrogen cream twice a day can improve vaginal stenosis,

still these results were supported only by case reports [24].

On the other hand, Sobotkowski et al. concluded that there

was no difference in vaginal length after the speculum and

mitomycin application [25]. Hartman and Diddle were

among the first researchers who reported the administra-

tion of estrogens along with vaginal dilation as measures

to reduce the degree of vaginal stenosis after radiotherapy

[26]. On the downside, Law et al. did not notice any statis-

tically significant difference concerning vaginal length be-

tween women treated with vaginal moisturisers and those

who were not given lubricants [1]. Apparently, there is no

sufficient evidence to support the application of local

agents for the management of vaginal stenosis as late com-

plication of radiotherapy.

Discussion

Physicians, nurses, and paramedical staff who are re-

sponsible for the care of cancer survivors should recognize

the potential negative impact of vaginal stenosis on their

physical and psychological well-being [27-31]. Although

there is a lack of high level evidence, vaginal dilation re-

mains a uniformly adopted prevention method for radia-

tion-induced vaginal stenosis. It is highly recommended

that patients receive practical advice on vaginal stenosis

treatment by specialized medical and paramedical staff;

psychological and practical support should be provided

during the post-radiotherapy follow-up [3].

Routine dilation does not apply to the acute toxicity

phase, since there is no evidence in favor of vaginal dilation

during radiotherapy and from a theoretical view the asso-

ciated trauma can be harmful because of the exacerbation

of fibrosis and scarring [20].

Multi-center studies and randomized controlled trials in

a homogeneous patient population are needed to improve

the patient self-reporting tools and determine if factors such

as timing and frequency of vaginal dilator use can affect

efficacy [1].
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