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The purpose of these guidelines is to clarify the evidence and offer expert opinion with respect to  

the use of vaginal dilation for women having radical or adjuvant pelvic radiotherapy. 

This document reviews the literature on the:

•• perceived rationale for dilation therapy

•• causes and definition of stenosis

•• incidence of stenosis

•• consequences of stenosis

•• prevention of stenosis

Good practice points on the use of vaginal dilation therapy have been developed to guide  

patients and clinicians. These include:

•• Dilation therapy may include the use of dilators, vibrators, fingers, or similar shaped devices.  

It may not be necessary if vaginal intercourse is resumed weekly (or more) following treatment.

•• Dilation therapy should be gentle.

•• Dilation therapy may be commenced at approximately 2-8 weeks post radiotherapy, when  

the acute inflammatory response has settled.

•• We suggest that a reasonable duration and frequency of dilation may range from three  

minutes twice a week, up to ten minutes and twice daily.

•• Women may be offered a range of sizes according to their anatomy. It is usual to start with  

the smallest and progress to whatever size is comfortable.

•• Women should know that a small amount of bleeding or ‘spotting’ after dilator use is normal.  

If there is a lot of bleeding or pain, a clinician (doctor, nurse or therapy radiographer) should  

be contacted.

•• Review the need for dilation therapy on a regular basis, consider discontinuation of dilation 

therapy when no longer required; e.g. when sexually active or experiencing no discomfort  

during vaginal examinations at follow up 1-2 years post treatment.

•• If stenosis develops record vaginal toxicity using a recognised score.

International guidelines on vaginal dilation  
after pelvic radiotherapy 
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This guideline represents an international consensus on the management of vaginal dilation 

associated with therapeutic pelvic radiotherapy. The contents are agreed by each member and 

represent a view based on an interpretation of the available evidence. No reader should assume  

that this represents the only management option. There are other reasonable care strategies 

and there is no duty of care for any health care worker to follow these recommendations. Each 

woman is an individual and holistic care is paramount and there may be many good reasons why 

these guidelines may not be implemented. The guideline group believes that all women at risk of 

developing vaginal stenosis as a consequence of therapeutic pelvic radiotherapy are entitled to 

receive information about the rationale for dilation therapy, and their decision to dilate or not is 

respected. The guideline group are aware of their responsibility and accept shared responsibility  

for the publication of these guidelines.

LEVELS OF EVIDENCE

1++ High quality meta-analyses, systematic reviews of randomised controlled trials (RCTs),  

or RCTs with a very low risk of bias

1+ Well-conducted meta-analyses, systematic reviews of RCTs, or RCTs with a low risk of bias

1 - Meta-analyses, systematic reviews of RCTs, or RCTs with a high risk of bias

2++ High quality systematic reviews of case control or cohort studies

2+ Well-conducted case control or cohort studies with a low risk of confounding or bias  

and a moderate probability that the relationship is causal

2 - Case control or cohort studies with a high risk of confounding or bias and a significant  

risk that the relationship is not causal

3 Non-analytic studies, e.g. case reports, case series

4 Expert opinion

Key to Evidence 

Statements 

And Grade of 

Recommendations

Funding

Preamble
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GRADES OF RECOMMENDATION

Note: The grade of recommendation relates to the strength of the evidence on which the 

recommendation is based. It does not reflect the clinical importance of the recommendation.

A At least one meta-analysis, systematic review of RCTs, or RCT rated as 1++ and directly 

applicable to the target population;  

Or A body of evidence consisting principally of studies rated as 1+, directly applicable to the 

target population, and demonstrating overall consistency of results

B A body of evidence including studies rated as 2++, directly applicable to the target 

population, and demonstrating overall consistency of results;  

Or extrapolated evidence from studies rated as 1++ or 1+

C A body of evidence including studies rated as 2+, directly applicable to the target population 

and demonstrating overall consistency of results;  

Or extrapolated evidence from studies rated as 2++

D Evidence level 3 or 4;  

Or extrapolated evidence from studies rated as 2+

GOOD PRACTICE POINTS (GPP)

GPP
Recommended best practice based on the clinical experience of the guideline  

development group

There are no previous international guidelines concerning the current practice of dilation.  

Australian practice is variable and tends to be dominated by the non-scientific opinion of the  

leading clinician1. North American practice guidance does not recommend dilation during therapy 

and also advises “patients not to have intercourse during radiation therapy" 2. The (UK) National  

Forum of Gynaecological Oncology Nurses (NFGON) collaborated with the European Institute of 

Health and Medical Sciences to survey UK practice (2004)3, 10 and recommended routine vaginal  

dilation for all women receiving pelvic radiotherapy 4, 5. More flexible advice was issued to UK  

members in 2010 6, 7, and scientific uncertainty was emphasised10.

The purpose of these guidelines is to clarify the evidence and offer expert opinion with respect 

to the use of vaginal dilation for women having radical or adjuvant pelvic radiotherapy. 

AIM AND SCOPE  

OF THE GUIDELINES

Key to Evidence 

Statements 

And Grade of 

Recommendations 

(cont)
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•• Facilitate resumption of sexual relations after radiotherapy;

•• Prevent adhesions progression to fibrosis and stenosis of the vagina, especially during the  

first year after completion of RT (if no intercourse is resumed and the patient is motivated  

to maintain vaginal patency); 

•• Allow the medical team to examine and assess the vaginal vault or cervix as part of on-going 

medical follow up;

•• Reduce potential sexual difficulties, e.g. painful sexual intercourse;

•• Offer the opportunity to discuss sexual fears/myths associated with pelvic radiotherapy;

•• Reduce tissue damage;

•• Improve psychological well being.

Vaginal stenosis may follow pelvic radiotherapy, especially after the combination of external beam 

radiotherapy and brachytherapy. Radiation damages vaginal epithelium, connective tissues and small 

blood vessels causing inflammation and cell death prior to resolution. The subsequent reduced blood 

supply, tissue hypoxia, loss of elastin, collagen deposition and hyalinisation and fibrosis 9, 10, 11 leads 

to thinning of the vaginal mucosa, loss of lubrication, scarring and fibrosis. This causes a shorter, less 

elastic and dryer vagina. Some women experience complete loss of a functioning vagina 12, 13.  

Additionally, oestrogen deficiency (resulting from radiation induced menopause or natural 

menopause, or cessation of prior hormone replacement therapy, HRT), may intensify the loss of 

elasticity and lubrication and thinning and atrophy of the vaginal mucosa14.

Vaginal stenosis is difficult to define. Nunns et al15 described vaginal stenosis as the inability to insert 

two fingers into the vagina. Flay and Matthews16 defined it as shortening of the vagina to less than 8cm. 

Bruner17 et al identified it as a decrease in vaginal length from the normal of 8-9 cm while Schover et 

al 18 classified it in terms of the vaginal mucosa and vaginal capacity as being ‘normal, mildly changed, 

or severely changed’. Hartman and Diddle19 graded stenotic changes numerically from one to three.  

A score of grade 1 represented no stenosis, grade 2 related to stenosis of the upper third of the 

vagina and grade 3 indicated stenosis of more than the upper third. Greven et al20 mentioned vaginal 

stenosis in their survey of prognostic factors but did not quantify it as they believed that it was not 

possible to reliably grade this toxicity. In a systematic review, Denton and Maher 21 commented on 

the inconsistency of methods for assessing vaginal changes associated with vaginal stenosis. They 

also observed wide variability in research rigour among studies reviewed concluding there was no 

accepted reliable and standard measure of vaginal stenosis.

There is no agreed definition or measurement tool for stenosis; our suggested definition and 

measurement tools are;

Common Terminology Criteria for Adverse Events (CTACAE), reproductive (and breast disorders) 

section: vaginal stricture, grade 1 to 3 (grade 3 being vaginal narrowing or shortening interfering with 

the use of tampons, sexual activity or physical examination). 

Late Effects of Normal Tissues, Subjective, Objective, Management, Analytic (LENT SOMA),  

vagina/sexual dysfunction section.

THE PERCEIVED 

RATIONALE FOR 

VAGINAL DILATION

CAUSE OF  

STENOSIS

DEFINING VAGINAL 

STENOSIS
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The incidence of vaginal stenosis has been reported variably in the literature1, 22 , ranging from 1.2% 

to 88%. Authors specifically addressing vaginal stenosis due to brachytherapy report an incidence 

ranging from 13% to 88%. This is higher than the incidence derived from reports where clinicians 

simply describe their clinical experience (1.2%-54.7%). This suggests ascertainment bias. The range of 

data in the scientific and health care literature is illustrated below.

Abitbol & Davenport (1974)24, Abitbol et al. (1996) 24, Chadha et al. (1999)25, Decruze et al. (1999)12, Eltabbakh et al. (1997)23,  

Flay & Matthews (1995)16, Gallion et al. (1987)26, Hart et al. (1997)27, Joslin (1989) (cited in Fieler (1997)28 and extracted from 

Lancaster, Khor et al. (1985)29, Koumantakis et al. (1998)30, MacLeod et al. (1999)31, Nanavati et al. (1993)36, Nori et al. (1994)33,  

Noyes et al. (1995)34, Nunns et al. (2000)15, Ogino et al. (1998)35, Perez et al. (1984)36, Pitkin & Van Voorhis (1971)37,  

Potter et al. (2000)38, Schover et al (1989)39, Seibel et al (1980)40, Souhami et al. (1987)41, Thomas et al. (1991)42,  

Turner et al. (1998)43, Vasicka et al. (1958), Weiss et al. (1999)44.

Vaginal shortening after brachytherapy was identified by Bruner et al17 to be greater for women with 

cervical than for those with endometrial cancer. It was noted by Flay and Matthews16 to be more 

common in those undergoing radiotherapy and surgery for cervical cancer than those undergoing 

radiotherapy alone. In women who had undergone hysterectomy for endometrial cancer, MacLeod  

et al31 found that the addition of external beam radiotherapy combined with brachytherapy resulted 

in greater toxicity than the addition of brachytherapy alone. However, Nunns et al15 found no 

increased incidence of vaginal stenosis when combining both techniques after hysterectomy. The 

severity of vaginal stenosis appears to be related to a higher dose per fraction of brachytherapy, an 

increased number of fractions and a smaller diameter of the brachytherapy applicator 45.

INCIDENCE OF 

VAGINAL STENOSIS

Cervical and 

Endometrial Cancer
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Hartman and Diddle19 and Poma46 found that neither the age of the patient nor stage of the disease 

contributed to the degree of vaginal stenosis. Bruner et al17 observed that women with stage II and III 

endometrial and cervical cancer experienced increased vaginal shortening compared with those  

with stage I disease. Pearcey and Petereit47 commented that vaginal toxicity is greater when the  

entire length of the vagina is irradiated rather than the vaginal apex. This observation was supported 

by Katz et al 10 and Tyree et al 48 who noted that the lower vagina has a poorer tolerance to radiation 

than the upper vagina. The effect on the vagina in women who smoke during radiotherapy is 

unknown but smoking is a associated with an increased risk of radiation damage 49, 50. Brand et al 64 

found that 35% of women in a retrospective case note study had stenosis identified after the 6 month 

follow up check. 

The number of women who develop vaginal stenosis after treatment for anal or low rectal cancer is 

not well reported. However to help inform and guide the use of recommended dilation therapy it is 

important to consider the treatment fields in anal and rectal cancer separately. 

It is important to note that there has been a changing effect over time of radiation dose, type, 

technique and addition of chemotherapy. These confounding variables in both assessment and 

prevalence of stenosis makes comparison with historical studies more difficult.

The addition of chemotherapy to radiotherapy to down-stage locally advanced rectal cancer is now 

standard practice and may impact long term sexual function77.

In terms of the impact of vaginal stenosis on quality of life, Nori et al33 classified vaginal stenosis as 

a ‘minor complication’, in the same category as cystitis, proctitis, vaginal necrosis and small bowel 

obstruction. Abitbol and Davenport24 and Nunns et al15 identified a relationship between vaginal 

stenosis and increased levels of discomfort during vaginal examinations. Several authors 16, 17, 18, 24, 25, 37, 51, 52  

have postulated an association between vaginal stenosis, the severity of dyspareunia and sexual 

dysfunction. However, the consequences of stenosis remain individual with some women unaffected 

by significant damage while others experience long lasting psycho, social and sexual loss from 

clinically minor damage/vaginal changes.

Dilation of the vagina is practiced to prevent or treat vaginal stenosis associated with radiotherapy. 

Most authors do not make a distinction between treatment or prevention but they should be 

considered separately. 

The current rationale for preventing stenosis is to support a woman who wishes to have penetrative 

vaginal intercourse and to allow her clinician access to the vaginal vault for clinical surveillance so that 

early detection of a potentially treatable vaginal recurrence could be detected. The suggestion that 

dilators will improve quality of survival by easing follow-up, allowing early detection of recurrence and 

salvage therapy, is not proven.

Textbooks and guidance recommend dilation for the treatment of vaginal stenosis but this does 

not seem to be supported by conclusive primary research data. For example, Rice52, Hassey-Dow 53, 

Faithfull 54, and Krumm and Lamberti 55 recommend separating the adhesions between the vaginal 

walls. Gosselin and Waring13 state that “regular use of dilators is essential”, Wilmoth and Spinelli 56 

state that vaginal dilation can “almost always” prevent stenosis; Davidson et al 57 comment on the 

importance of dilators and Lamberti 58 “stress that the regular use of dilators usually prevents stenosis”.  

Colorectal/Anal 

Cancers

THE CONSEQUENCES

OF STENOSIS 

LITERATURE REVIEW: 

USE OF DILATION  

TO MINIMISE  

VAGINAL STENOSIS
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Pountney’s commentary 59 and Grigsby at al’s 11 review both claim that dilators are required to 

prevent stenosis. Yaniv 60 expands on this and says that “it stands to reason that we do believe 

that the use of vaginal dilators, in the right way and time indeed reduce radiation damage such 

as adhesions”. None of these authors offers data in support of their individual recommendations. 

Burke 61 states that one of the most effective ways to manage vaginal stenosis is the use of dilators 

and draws on the work of Bransfield et, al 62. This authority is actually a comparison of dilation use 

extracted from the case notes of French and American hospitals and contains no data to support the 

claim. In a previous but now outdated Cochrane review, Denton and Maher 21 claimed that “use of 

vaginal dilators to prevent the development of vaginal stenosis is supported by grade IIC evidence”. 

They relied on the case series by Poma of five women treated years after radiotherapy and Decruze’s 

work 12, neither of which address dilation during treatment as a preventative therapy. Brand et 

al 72 advocate that dilators should be used within 2 weeks of completion of radiotherapy and also 

refer to the paper by Decruze. The comments by Abitbol and Davenport 24 are more analytical and 

suggest that “mechanical dilation of the vagina and the use of topical oestrogens appear to be of 

doubtful value”. The Cochrane review by Miles 65 and her systematic review 66 concluded that there 

was no good quality evidence to support dilation therapy during the acute radiation phase but 

there was level 2 and level 3 evidence that dilation could treat stenosis once it had occurred. A 

systematic search methodology 67 found only seven studies with any relevant original data. 

Two randomised trials 68, 69, showed that it was possible to successfully encourage and support 

women to dilate their vagina but this did not increase sexual function scores. Another trial 70, 71  

compared a vibrating dilator with the conventional static one. There were no demonstrable 

differences in sexual function score, vaginal length or elasticity with either device. Four 

observational studies comment on vaginal length and all examine dilation practice after 

radiotherapy. However, all have limited methodological quality and none have good data on 

the age of their study population. This limits the conclusions that can be drawn from the results. 

Decruze et al’s report 12 actively promotes a stent that they designed. They showed that their device 

restored the vaginal length more than could be achieved in historical controls with a traditional 

device. The assessments were subjective, not blind to treatment allocation and women in the 

control arm were selected by convenience. Bias is compounded because there is a difference in 

the comparative groups in age, tumour site and type of radiotherapy but this report suggests that 

dilation may restore some vaginal length. Poma63 describes five case reports and offers similar 

evidence. Dilation was used a median of eight years after radiotherapy. These women never had any 

vaginal penetration following or during their radiotherapy until study recruitment. All five women 

were able to achieve some vaginal patency after dilation. The study by Sobotkowski et al 78 was a 

comparison of 31 women treated with radiotherapy for gynaecological cancer and an unspecified 

half received Mitomycin C to the top of the vagina with a speculum. Mitomycin C prevents DNA 

cross linkage and its application via a speculum passage reflects an extreme attempt to separate 

new adhesions between the vaginal walls. There was no difference in vaginal length with this 

treatment. Velaskar et al72 describes an observational study of vaginal length measured before and 

after a program of dilation therapy. In this case-series of 89 women, the median length increased 

from 6 to 10cm over the 4 repeated measures and 46 of 89 women were able to accommodate 

larger dilators after one year of follow up. It is inappropriate to assume that this is due to dilation 

LITERATURE REVIEW: 

USE OF DILATION  

TO MINIMISE  

VAGINAL STENOSIS 

(cont)
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therapy because it only demonstrates that the vagina recovers length or at least, women are able 

to tolerate a longer vaginal ruler during clinic visits as the radiation inflammatory changes were 

subsiding. 

There is level 2+ evidence that dilation can be used to treat vaginal shortening once it 

has occurred but there is no published evidence that it should be used during the acute 

inflammatory phase in irradiated or recently irradiated mucosa.

Information on dilation therapy should be offered to women to decide if they want to use it. Those 

who wish to maintain or return to sexual activity after radiotherapy may find dilation therapy supports 

this. Women who state no need for vaginal patency may prefer not to use dilation therapy. Women 

may find vaginal examinations at follow up uncomfortable due to the formation of vaginal adhesions. 

Clinicians may separate the adhesions during examination and may recommend using dilation 

therapy between follow up examinations to prevent formation of adhesions. This may be appropriate 

following any pelvic radiotherapy which includes the vagina in the treatment. This may include 

treatment for cervical, endometrial, vaginal, vulval, anal, low rectal and urological cancers. It is likely 

that the radiotherapy dose and volume of vagina being treated will impact on the severity of potential 

vaginal stenosis and selection, where possible, of dilator shape.

The principal of dilation is to expand the vaginal tissues. It is known that stretching healthy skin 

stimulates mitosis and the development of new epithelial cells. Examples include the plastic surgeons 

who use tissue expanders with good effect in the breast, scalp and vagina73, and girls born without a 

vagina (Rokitansky syndrome/or Mayer-Rokitansky-Küster-Hauser Syndrome or mullerian agenesis) 

can stimulate new skin growth by applying pressure on the mullerian pit (vestibule) 74, 79. Although the 

skin of a teenager's vaginal stem cells has no resemblance to epithelial cells after radical radiation, 

the belief is that the skin will re-grow if stretched, or at least, the vaginal supporting tissues can be 

encouraged to part if they are stimulated. It follows that there is no science to support one device over 

another. Any device should suffice. Normal coitus, commercially available sex toys, or clinical dilators 

should be equally effective. The selection of dilator will depend on choice, local availability and 

funding arrangements.

GPP Dilation therapy may include the use of dilators, vibrators, fingers, or similar shaped devices.

Instructions for using dilators may differ slightly from hospital to hospital, but the principles are the 

same. The dilator is inserted gently into the vagina using a lubricant. Once inserted to the top of the 

vagina to a comfortable point, it is gently rotated and then withdrawn. It is reasonable to assume that 

dilators must not be applied with force to avoid vaginal/mucosal trauma.

GPP Dilation therapy should be gentle

There is no evidence to support any recommended technique over another. There is no evidence 

to inform the duration of treatment but some specialists advise use for 6 – 24 months4, or during 

the first year; others say it should be life-long. Controversies about frequency in the application of 

GUIDANCE FOR 

OFFERING VAGINAL 

DILATORS

PRINCIPLES OF 

DILATION THERAPY

HOW TO USE A 

DILATOR
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dilation therapy exist. Cartright-Alcarese 9 advises use of a dilator for 10 minutes a day, 3 times a week.

Hartman and Diddle19 recommended a dildo for women who did not have a “spouse”. Crowther and 

colleagues75 suggested that women should be instructed to apply oestrogen to the vagina (despite 

the fact radiotherapy destroys hormone receptors) and apply rigorous vaginal dilation and Kegel 

pelvic floor exercises to promote blood flow to the area. The UK patient charity Macmillan76 advise 

patients that they “can minimise or prevent stenosis by using vaginal dilators from 2–8 weeks after 

the end of their radiotherapy” and refer to a survey of practice, rather than justifying data 8. Previous 

UK guidelines suggested use of dilators for 5 minutes, 3 times a week 5. There is no evidence to 

support or refute this. None of these recommendations are supported by data and therefore definitive 

instructions cannot be issued. However, it seems logical to conclude that the least extreme advice 

must be more convenient and acceptable for women. Clinicians may discuss acute and late effects 

of radiotherapy on the vagina and the need for dilators during the consent and planning phase of 

radiotherapy. Dilation therapy may be introduced during the follow up visits. This could be part of 

the survivorship program and introduced as an option to support sexual well-being once treatment is 

over, once the acute local inflammatory phase has started to settle.

GPP
Women experiencing difficulty with the concept of dilation/expressing sexual concerns 

should be offered a comprehensive sexual assessment ( where resources available)

GPP
Dilation therapy may be commenced at approximately 2-8 weeks post radiotherapy, when 

the acute inflammatory response has settled. 

GPP

We suggest that a reasonable duration and frequency of dilation may range from three 

minutes twice a week, for the first six months, up to ten minutes and twice daily. Once a 

week thereafter and then occasionally after a year if not experiencing difficulty.

GPP

Women may be offered a range of sizes according to their anatomy. It is usual to start 

with the smallest and progress to whatever size is comfortable. Dilator shape should be 

determined by the tumour site treated; pointed end for anal, low rectal/ vaginal cancer and 

flat end for endometrial/ cervix cancer.

GPP
Women should be advised that a small amount of bleeding or ‘spotting’ after dilator use is 

normal. If there is a lot of new bleeding or pain, a clinican should be contacted.

GPP

Review the need for dilation therapy on a regular basis, considering discontinuing dilation 

therapy when no longer required.eg when sexually active or experiencing no discomfort 

during vaginal examinations at follow up.

GPP  If stenosis develops record toxicity using a recognised score. 

HOW TO USE A 

DILATOR 

(cont)



13

1.	 Lancaster L. Preventing vaginal stenosis after brachytherapy  

for gynaecological cancer: an overview of Australian 

practices. European Journal of Oncology Nursing. 2004. 

8(1); 30-39.

2.	 http://www.cancer.gov/cancertopics/wyntk/uterus/page14

3.	 White ID, Faithfull S. Vaginal dilation associated with pelvic 

radiotherapy: A UK survey of current practice. International 

Journal of Gynecological Cancer. 2006. 16(3); 1140-1146.

4.	 Jefferies H, Hoy S, McCahill R, Crichton A. Guidelines on 

vaginal dilator use after pelvic radiotherapy. Nursing Times. 

2007. 103(30); 28-29.

5.	 Best Practice guidelines on the use of vaginal dilators in 

women receiving pelvic radiotherapy. National Forum of 

Gynaecological Oncology Nurses;  

http://www.owenmumford.com/en/range/20/ 

amielle-care.html 

last sourced Nov 07. 

6.	 Miles T. Round the country update from the president 

elect. Annual Conference of the National Gynaecological 

Oncological Nurse Forum. Manchester, July 2010.

7.	 Best practice guidelines for dilator therapy, Autumn news 

letter. GO news. Published by Owen Mumford, Oxford 

(in press).

8.	 White I, Faithfull S, Nicholls P. UK Survey of Current Practice 

in Vaginal Dilatation Associated with Pelvic Radiotherapy. 

European Institute of Health and Medical Sciences  

(internal document).2004. p13.

9.	 Cartwright-Alcarese F. Addressing sexual dysfunction 

following radiation therapy for a gynecological malignancy. 

Oncology Nursing Forum 1995. 22(8); 1227-1232.

10.	 Katz A, Njuguna E, Rakowsky E, Sulkes A, Fenig E. Early 

development of vaginal shortening during radiation 

therapy for endometrial or cervical cancer. International 

Journal of Gynecological cancer. 2001. 11(3); 234-235.

11.	 Grigsby PW, Russell A, Bruner D, Eifel P, Koh W-J,  

Spanos W, Stetz J, Stitt JA, Sullivan J. Late injury of cancer 

therapy on the female reproductive tract. International 

Journal of Radiation Oncology Biology and Physics 1995. 

31(5); 1281-1299.

12.	 Decruze SB, Guthrie D, Magnani R, Prevention of vaginal 

stenosis in patients following vaginal brachytherapy. 

Clinical Oncology 1999. 11; 46-48.

13.	 Gosselin TK, Waring JS. Nursing management of patients 

receiving brachytherapy for gynecological malignancies. 

Clinical Journal of Oncology Nursing 2001. 5(2); 59-63.

14.	 Lamb MA. Questions women ask about gynecologic cancer 

and sexual functioning. Developments in Supportive 

Cancer Care.1998. 2(1); 11-13.

15.	 Nunns D, Williamson K, Swaney L, Davy M, The morbidity 

of surgery and adjuvant radiotherapy in the management 

of endometrial carcinoma. International Journal of 

Gynecological Cancer. 2000. 10; 233-238.

16.	 Flay L, Matthews JHL. The effects of radiotherapy and 

surgery on the sexual function of women treated for 

cervical cancer. International Journal of Radiation Oncology 

Biology and Physics. 1995. 31(2); 399-404.

17.	 Bruner DW, Lanciano R, Keegan M, Corn B, Martin E, 

Hanks GE. Vaginal stenosis and sexual function following 

intracavitary radiation for the treatment of cervical and 

endometrial cancer. International Journal of Radiation 

Oncology Biology and Physics.1993. 27 (4); 825-830.

18.	 Schover LR, Fife M, Gershenson DM. Sexual dysfunction and 

treatment for early stage cervical cancer. Cancer.1989. 63 

(1); 204-212.

19.	 Hartman P, Diddle AW. Vaginal stenosis following irradiation 

therapy for carcinoma of the cervix uteri. Cancer.1972. 30 

(2); 426-429.

20.	 Greven KM, Corn B, Case D, Purser P, Lanciano RM. Which 

prognostic factors influence the outcome of patients with 

surgically staged endometrial cancer treated with adjuvant 

radiation? International Journal of Radiation Oncology 

Biology and Physics. 1997. 39 (2); 413-418.

21.	 Denton A, Maher EJ. Interventions for the physical 

aspects of sexual dysfunction in women following pelvic 

radiotherapy (Cochrane Review) 2003. In: The Cochrane 

Library, Issue 1. Update Software, Oxford. Retrieved 6 

February 2003 from:  

www.cochrane.org/cochrane/revabst/ab003750.html

22.	 Jeffries SA, Robinson JW, Craighead PS, Keats MR.  

An effective group psychoeducational intervention for 

improving compliance with vaginal dilation; a randomised 

trial. International Journal of Radiation Biology and Physics. 

2006. 6 (4); 404-411.

23.	 Eltabbakh H, Piver MS, Hempling RE, Shin KH. Excellent long 

term survival and absence of vaginal recurrences in 332 

patients with low risk stage I endometrial adenocarcinoma 

treated with hysterectomy and vaginal brachytherapy 

without formal staging lymph node sampling: report 

of a prospective trial. International Journal of Radiation 

Oncology Biology and Physics.1997. 38 (2); 373-380.

24.	 Abitbol M, Davenport JH. Sexual dysfunction after therapy 

for cervical carcinoma. American Journal of Obstetrics and 

Gynaecology.1974. 119(2); 181-189.

25.	 Chadha M, Nanavati PJ, Liu P, Fanning J, Jacobs. 1999. 

Patterns of failure in endometrial carcinoma stage Ib grade 

3 and Ic patients treated with postoperative vaginal vault 

brachytherapy. Gynecologic Oncology 75(1); 103-107.

26.	 Gallion HH, MaruyamaY, van Nagell JR, Donaldson ES, 

Rowley KC,Yoneda J, Beach JL, Powell DE, Kryscio RJ. 

Treatment of stage Illb cervical cancer with Californium-2 

52 fast-neutron brachytherapy and external photon 

therapy. Cancer.1987. 59 (10); 1709-1712.

27.	 Hart K, Han I, Deppe G, MalviyaV, Malone J, Christensen C, 

Chuba P, Porter A. Postoperative radiation for cervical cancer 

with pathologic risk factors. International Journal of Radiation 

Oncology Biology and Physics.1997. 37(4); 833-838.

28.	 Fieler VE. Side effects and quality of life in patients 

receiving high-dose rate brachytherapy. Oncology Nursing 

Forum.1997. 24(3); 545-553.

29.	 Khor TH, Chia KB, Chua EJ, SethiVK, Tan BC, Tan TM. 

Radiotherapy of carcinoma of the uterine cervix in 

Singapore, 1973-1975. International Journal of Radiation 

Oncology Biology and Physics. 1985. 11(7); 1313-1316.

30.	 Koumantakis E, Haralambakis I, KoukourakisM,  

Mazonakis M, HaldeopoulosD, Papageorgiou N, Livas V, 

Froudar-akis G, Varveris H. A pilot study on concurrent 

platinum chemotherapy and intracavitary brachytherapy 

for locally advanced cancer of the uterine cervix. British 

Journal of Radiology.1998. 71(845); 552-557.

31.	 MacLeod C, Fowler A, Duval P, D'Costa I, Dalrymple C,  

Elliott P, Atkinson K, Firth I, Carter J. Adjuvant high dose rate 

brachytherapy with or without external beam radiotherapy 

post-hysterectomy for endometrial cancer. International 

Journal of Gynecological Cancer.1999. 9;  247-255.

references



14

32.	 Nanavati PJ, FanningJ, Hilgers RD, Hallstrom J,  

Crawford D. High dose rate brachytherapy in primary  

stage I and II vaginal cancer. Gynecologic Oncology.1993. 

51(1); 67-71.

33.	 Nori D, Merimsky O, Batata M, Caputo T. Postoperative 

high dose rate intravaginal brachytherapy combined with 

external irradiation for early stage endometrial cancer: a 

long term follow-up. International Journal of Radiation 

Oncology Biology and Physics.1994. 30 (4); 831-837.

34.	 Noyes WR, Bastin K, Edwards SA, Buchler DA, Stitt JA, 

ThomadsenBR, Fowler JF, Kinsella TJ. Postoperative vaginal 

cuff irradiation using high dose rate remote aftertoading: a 

phase II clinical protocol. International Journal of Radiation 

Oncology Biology and Physics.1995. 32 (5); 1439-1443.

35.	 Ogino I, Kitamura K, Okajima H, Mastubara S. High-dose-rate 

intracavitary brachytherapy in the management of cervical 

and vaginal intraepithelial neoplasia. International Journal 

of Radiation Oncology Biology and Physics.1998. 40(4); 

881-887.

36.	 Perez CA, Breaux S, Bedwinek JM, Madoc-Jones H,  

Camel HM, Purdy JA, Walz BJ. Radiation therapy alone in the 

treatment of carcinoma of the uterine cervix. 1984. Cancer 

54 (2); 235-246.

37.	 Pitkin RM, VanVoorhis LW. Postirradiation vaginitis: 

an evaluation of prophylaxis with topical estrogen. 

Therapeutic Radiology.1971. 99; 417-421.

38.	 Potter R, Knocke TH, Fellner C, Baldass M, Reinthaller A,  

Kucera H. Definitive radiotherapy based on HDR 

brachytherapy with iridium192 in uterine cervix carcinoma. 

Cancer Radiotherapie.2000. 4 (2); 159-172.

39.	 Schover LR, Fife M, Gershenson DM. Sexual dysfunction and 

treatment for early stage cervical cancer. Cancer.1989. 63 

(1); 204-212.

40.	 Seibel MA, Freeman MG, Graves WL. Carcinoma of the cervix 

and sexual functioning. Obstetrics and Gynaecology.1980. 

55 (4); 484-487.

41.	 Souhami L, MeloJA, Pareja G. The treatment of stage III 

carcinoma of the uterine cervix with telecobalt irradiation. 

Gynecologic Oncology. 1987. 28 (3); 262- 267.

42.	 Thomas H, Pickering DG, Dunn P, Kam KC, Stewart JS, 

Lambert HE. Treating the vaginal vault in carcinoma of 

the endometrium using the buchler aftertoading system. 

British Journal of Radiology.1991. 64 (767); 1044-1048.

43.	 Turner BC, KniselyJP, Kacinski BM, Haffty BG, Gumbs AA, 

Roberts KB, Frank AH, Peschel RE, Rutherford TJ, Edraki B, 

Kohorn EI, Chambers SK, Schwartz PE, Wilson LD. Effective 

treatment of stage I uterine papillary serous carcinoma 

with high dose rate vaginal apex radiation (192lr) and 

chemotherapy. International Journal of Radiation Oncology 

Biology and Physics.1998. 40 (1); 77-84.

44.	 Weiss E, Hirnly P, Arnold-Bofinger H, Hess CF, Banberg M.  

Therapeutic outcome and relation of acute and late 

side effects in the adjuvant radiotherapy of endometrial 

carcinoma stage I and II. Radiotherapy and Oncology.1999. 

53 (1); 37-44.

45.	 Sorbe BG, Smeds AC. Postoperative vaginal irradiation 

with high dose rate afterloading technique in endometrial 

carcinoma stage I. International Journal of Radiation 

Oncology Biology and Physics. 1990. 18 (2); 305-314.

46.	 Poma PA. Postirradiation vaginal occlusion: nonoperative 

management. International Journal of Gynaecology and 

Obstetrics.1980.18 (2); 90-92.

47.	 Pearcey RG, Petereit DG. Post-operative high dose rate 

brachytherapy in patients with low to intermediate risk 

endometrial cancer. Radiotherapy and Oncology.2000. 56; 17-22.

48.	 Tyree WC, Cardenes H, Randall M, Papiez L. High-dose-rate 

brachytherapy for vaginal cancer: learning from treatment 

complications. International Journal of Gynaecological 

Cancer.2002.12 (1); 27-31.

49.	 Eifel PJ, Jhingran A, Bodurka DC, Levenback C,  

Thames H. Correlation of smoking history and other patient 

characteristics with major complications of pelvic radiation 

therapy for cervical cancer. J Clin Oncol 2002; 20: 3651-3657.

50.	 Chon BH, Loeffler JS. The Effect of Nonmalignant Systemic 

Disease on Tolerance to Radiation Therapy. The Oncologist, 

Vol. 7, No. 2, 136-143, April 2002.

51.	 Bergmark K, Avall-Lundqvist E, Dickman PW,  

Henningsohn L, Steineck G. Vaginal changes and sexuality 

in women with a history of cervical cancer. New England 

Journal of Medicine. 1999. 340 (18); 1383-1389.

52.	 Rice A. Sexuality in cancer and palliative care 1: effects of 

disease and treatment. International Journal of Palliative 

Nursing 2000; 6(8):392–7.

53.	 Hassey-Dow K. Altered patterns of sexuality. Nursing Care in 

Radiation Oncology. Philadelphia, WB Saunders, 1992. 

54.	 Faithfull S, Wells M. Supportive Care in Radiotherapy. 

Edinburgh: Churchill Livingstone, 2003.

55.	 Krumm S, Lamberti J. Changes in sexual behaviour 

following radiation therapy for cervical cancer. Journal of 

Psychosomatic Obstetric Gynaecology 1993; 14(1):51–63.

56.	 Wilmoth MC, Spinelli A.Sexual implications of gynecologic 

cancer treatments. Journal of Obstetrics and Gynecology 

and Neonatal Nursing. 2000. 29(4); 413-21. 

57.	 Davidson SE, Burns M, Routledge J, Swindell R. The 

impact of radiotherapy for carcinoma of the cervix on 

sexual function assessed using the LENT SOMA scales. 

Radiotherapy and Oncology. 2003. 68(3); 241-247.

58.	 Lamberti J. Sexual adjustment after radiation therapy for 

cervical carcinoma. Medical aspects of human sexuality. 

1979. 13; 87-8.

59.	 Pountney D. The loss of femininity, sexual desire and 

body image that women can suffer after radiotherapy or 

gynaecological surgery is very real. Cancer Nursing Practice. 

2005. (4) 9.

60.	 Yaniv H, Israel Cancer Association ref: 1759, Israel Cancer 

Association. A new standard in the use of vaginal trainers as 

a self-care method to minimize pelvic radiation damage.

61.	 Burke L. Sexual dysfunction following radiotherapy for 

cancer of the cervix. British Journal of Nursing. 1996. 5( 4); 

239-244.

62.	 Bransfield D, Herriot J, Abbotol A. A medical chart for 

information about sexual functioning in cervical cancer. 

Radiotherapy oncology. 1984.1 (4); 317-23.

63.	 Poma PA. Postirradiation vaginal occlusion: nonoperative 

management. International Journal of Gynaecology and 

Obstetrics.1980.18 (2); 90-92.

64.	 Brand AH, Bull CA, Cakir B.Vaginal stenosis in patients 

treated with radiotherapy for carcinoma of the cervix. 

International Journal of Gynecological Cancer. 2006. 16 (1); 

288-293.



15

65.	 Miles T, Johnson N, Vaginal dilator therapy for women 

receiving pelvic radiotherapy (Protocol). Cochrane 

Database of Systematic Reviews 2010, Issue 9. Art. No.: 

CD007291. DOI: 10.1002/14651858.CD007291.pub2.

66.	 Johnson N, Miles TP, Cornes P. Dilating the vagina to prevent 

damage from radiotherapy; systematic review of the 

literature. BJOG 2010. 117; 522-531.

67.	 Higgins JPT and Green S. Cochrane Handbook for 

Systematic Reviews of Interventions. Published by Wiley 

Cochrane Series. 2008.

68.	 Jeffries SA, Robinson JW, Craighead PS, Keats MR. An 

effective group psychoeducational intervention for 

improving compliance with vaginal dilation; a randomised 

trial. International Journal of Radiation Biology and Physics. 

2006. 6 (4); 404-411.

69.	 Robinson JW, Faris PD, Scott CB. Psychoeducational group 

increases vaginal dilation for younger women and reduces 

sexual fears for women of all ages with gynecological 

carcinoma treated with radiotherapy. International Journal 

of Radiation Oncology Biology and Physics.1999.44; 

497–506.

70.	 Miles TP and Johnson N. Systematic literature review, a 

randomised trial and a preference trial challenging the 

practice of vaginal dilation during radiotherapy. 13th 

Biennial Meeting of the International Gynaecological 

Cancer Society (IGCS 2010), Prague, Czech Republic, 

October 23-26, 2010.

71.	 Miles TP and Johnson N. Systematic literature review, 

a randomised trial and a preference trial challenging 

the practice of vaginal dilation during radiotherapy. 

International journal of Gynaecological cancer, 2010,  

in press.

72.	 Velaskar SM, Martha R, Mahantashetty U, Badakare JS, 

Shrivastava SK. Use of indigenous vaginal dilator in 

radiation induced vaginal stenosis. The Indian Journal of 

Occupational Therapy. 2007.34(1); 3-6.

73.	 Johnson N, Batchelor A, Lilford RJ. Experience with tissue 

expansion vaginoplasty. British Journal of Obstetrics and 

Gynaecology. 1991.98; 564-8.

74.	 Johnson N, Lilford RJ. The surgical treatment of 

gynaecological congenital malformations. In: Progress in 

Obstetrics and Gynaecology 8. Studd J edition. Vol. Chapter 

25. Edinburgh : Churchill Livingstone, 1990; 413-431.

75.	 Crowther ME, Corney RH, Shepherd JH. Psychosexual 

implications of gynaecological cancer. BMJ. 1994. 308(6933); 

869-70.

76.	 http://www.macmillan.org.uk/Cancerinformation/

Cancertreatment/Treatmenttypes/Radiotherapy/

Pelvicradiotherapyinwomen/Sexualeffects.

aspx#DynamicJumpMenuManager_6_Anchor_4

77.	 Das et al (2010) Long-term quality of life after radiotherapy 

for the treatment of anal cancer. Cancer Feb 15: 822-829

78.	 Sobotkowski J, Markowska J, Fijuth J, Pietraszek A. 

Preliminary results of mitomycin C local application as 

post-treatment prevention of vaginal radiation-induced 

morbidity in women with cervical cancer. European Journal 

of Gynaecological Oncology. 2006. 27(4):356-8.

79.	 Morcel, K, Paniel, B-J, Rouizer, R. Sexual and functional 

results after nonsurgical or surgical creation of a neovagina 

in women with Mayer-Rokitansky-Küster-Hauser syndrome: 

a comparative study.



Produced and published by

Owen Mumford Ltd, Brook Hill, Woodstock, Oxon OX20 1TU

June 2012


