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Introduction: Vaginal dilators are often prescribed to facilitate an adaptive brain-body connection to decrease anxiety
and pain that can be experienced in anticipation of sexual intercourse among populations of women with sexual pain
syndromes. Postmenopausal women, cancer survivors, and women with a wide variety of pelvic floor disorders who
experience genito-pelvic pain/penetration disorder (GPPPD) are often advised to incorporate vaginal dilators into their
pelvic floor rehabilitation program and treatment regimens to enable penetrative intercourse with less pain. However,
little is known about the behaviors of dilator users, what treatment protocols aremost effective, howpatients are currently
using their dilators, and how effective are clinicians in helping their patients achieve success with their dilation therapy.

Methods: A recent PubMed literature search was performed using the key words vaginal dilator, vaginal dilator
therapy, sexual quality of life, vaginal stenosis, vaginal dilation, vaginismus. A total of 29 English articles were reviewed
and summarized. Articles were excluded for the following reasons: not in English and unrelated to dilator therapy.

Main Outcome Measure: This article will summarize the current research on vaginal dilators and discuss needs for
future research to maximize patients’ compliance and success with this treatment. Much of the summary data
regarding user behavior will come from the early survey data with Milli, a novel, patient-controlled electronic dilator
that slowly expands 1 mm at a time from its smallest diameter, 15 mm to a maximum diameter of 40 mm. Milli is
currently being used bymore than 1,000women, and 3-month follow-up datawere recorded on 335 of those patients.

Results: Dilators exist in multiple forms (plastic, latex, and medical grade material), may come individually or in
sets, and many have special features such as vibration or the ability to be heated or cooled before use. Little is
known about patients’ use of dilators and the Milli’s 3-month survey serves as an insight to patient dilator
behavior. The most common medical goals for patients undergoing dilation treatment were return to penetrative
intercourse and pain reduction during coitus. Patients were dilated on average 2.72 days/week; 56.8% of patients
had suffered from sexual pain for 2 or more years and 36.3% had previously used static dilators. More than 70%
of Milli users purchased Milli and are using Milli without the direct guidance of a clinician. The most common
emotions patients used to describe their treatment were not only “anxious,” “frustrated,” but also “empowered”
and “optimistic.” The most common dilatory session duration was 6e10 minutes, mostly in the evening/bedtime
(68.3%), located in the bedroom (96.8%). Adjunctive treatment included the following: vaginal moisturizers,
local estrogen products, coital lubricants, and genital pelvic floor physical therapy. During the dilation sessions,
women most often watched TV/videos, practiced mindfulness, or listened to soothing music. Factors that
showed trends toward improved patient outcomes were length of dilation treatment (greater than 3 months) and
use of meditation and soothing music. Factors not associated with improvement trends were as follows: when/
where patients dilated and patient demographics including age, race, or religious preferences.

Conclusion: Patients who purchase dilators have often suffered with their condition for a long time and had
difficulty finding a competent health-care clinician well versed in sexual pain syndromes that can help them. When
patients did find a clinician, there were no clinically proven standardized protocols or formalized guidelines to give
to patients about how to best use their dilators. Larger long-term interventions investigating a standardized dilation
protocol are planned in future studies to better elucidate the effective and optimal dilation treatment plans. Liu M,
Juravic M, Mazza G, et al. Vaginal Dilators: Issues and Answers. Sex Med Rev 2020;XX:XXXeXXX.
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SCOPE OF THE PROBLEM

Data suggest that sexual pain, also referred to as genito-pelvic
pain/penetration disorder (GPPPD), affects up to 34% of pre-
menopausal women and up to 45% of postmenopausal women
in the United States.1 Defined in 2013 by the Diagnostic and
Statistical Manual (DSM) of Mental Disorders, GPPPD includes
the 2 previously comorbid diagnoses of dyspareunia and vagi-
nismus.2 A GPPPD diagnosis is made in a patient with clinically
significant distress who has had persistent difficulty with vaginal
penetration during intercourse, marked vulvovaginal or pelvic
pain in anticipation of, during, or as a result of vaginal pene-
tration, and/or marked tensing or tightening of the pelvic floor
muscles during attempted vaginal penetration, with vaginal
penetration referring also to instances such as tampon insertion
or gynecological pelvic examinations.1,2 Often, the pelvic/vaginal
pain may start with a clearly defined medical condition including
but not limited to pelvic floor muscle hypertonus, provoked
vestibulodynia, vulvodynia, vulvovaginal atrophy, vaginal infec-
tion, dermatologic conditions (lichen sclerosus, lichen planus),
neurologic conditions, previous trauma, scars, radiation- or
radiotherapy-induced changes, hormonal variations, or pelvic
organ adhesions.2,3,4 It is common for the initial and underlying
medical cause for the sexual pain during coitus to be effectively
treated. Yet at times, pain may not be completely resolved, and a
resultant diagnosis of GPPPD is made.2,3 For other patients
diagnosed with other pelvic conditions (ie, vaginismus or vul-
vodynia), no clearly defined physiological, biological, or medical
etiology for the pain can be elucidated. Involuntary vaginal
muscle contraction, hypertonicity of the levator ani muscles,
must be treated in tandem with any other underlying medical
conditions to effectively resolve GPPPD in the long term.1,5

GPPPD causes significant personal, sexual, and marital distress
for patients and their intimate partners.1,5 Women with GPPPD
often report higher levels of anxiety and depression, lowered self-
esteem and body image concerns, as well as diminished desire
and arousal.1,5

2 growing populations with GPPPD include women with
malignancies and/or after their treatment and the post-
menopausal women who has genitourinary syndrome of meno-
pause (GSM). In 2016, it was estimated that there are
approximately 8 million female cancer survivors, and, of those, 5
million women had either breast, uterine, or colon and rectal
cancer.6 One of the adverse effects of cancer treatment, especially
with breast, uterine, and colorectal cancer, is dyspar-
eunia—painful intercourse as a result of decline in estrogenic
levels, impact on the vaginal mucosa and the resulting GSM. In a
systematic review of 171 studies conducted worldwide, published
between 2008 and 2015, two-thirds of the studies found that
29e64% of female patients with cancer (currently or previously)
have experienced dyspareunia. Rates also trend higher for breast,
gynecologic, and colorectal cancer, with reports of up to 45% of
patients or more reporting GPPPD for breast cancer, and rates
around 55% for gynecologic cancer and rectal cancer treated with
radiotherapy.7

According to the recent census, 53 million women aged
50 years and older live in the United States. A woman is antic-
ipated to spend approximately 30% of her lifetime in meno-
pause, and as such, dyspareunia can represent a serious quality of
life issue for this population.8 A series of large-scale surveys have
been conducted over the past 15 years to assess quality of life and
incidence of vulvovaginal atrophy, a component of GSM, in
menopausal women. These surveys have found that approxi-
mately 50% of menopausal women have vulvovaginal atrophy or
vaginal discomfort, and of that subgroup, approximately 40%
had self-reported dyspareunia or pelvic pain.8,9 A 2012 study
found that 72% of an estimated 13 million women who have
pain with intercourse continue to engage in sexual intercourse at
least once a month, and 34% of them have intercourse at least
once a week despite their pain.8

A multidisciplinary approach can often be the most effective
way to solve the complex issues that result in sexual pain.
Cognitive behavioral therapy (CBT), mindfulness and relaxation
training can address anxiety and fear. Pelvic floor physical ther-
apy can be effective for addressing the taut muscles and spasm
that often accompany sexual pain.1,2 Other treatment modalities
include intravaginal muscle relaxant suppositories, vaginal hor-
monal application, botulinum toxin injections, electromyo-
graphic biofeedback, electrical stimulation, manual tissue
manipulation, stretching/strengthening exercises, and the use of
pelvic dilators.2
Vaginal Dilators
Vaginal dilators are smooth, cylindrical devices (usually come

in sets that are often progressive in diameter) that are inserted
into a woman’s vagina to facilitate stretching and relaxation of
the underlying tissues.10 Their use is supported by a variety of
medical associations including the American Cancer Society, the
National Forum of Gynecological Oncology Nurses, the North
American Menopause Society, and the National Vulvodynia
Association.10e13 The therapeutic goals of vaginal dilation
include providing stretch stimuli to gradually diminish fear and
anxiety and promote pelvic floor muscle relaxation. This disrupts
the painful cycle of hypersensitization and reflexive muscular
tightening found in GPPPD.1,2,10 Dilators also produce desen-
sitization and provide a method of behavior modification.11

Static dilators progress from one designated size (length and
diameter) to another and progress in a stepwise fashion. Low
compliance with dilator therapy has remained a serious problem,
with reported adherence rates as low as 25%.10 A common
reason stated by patients is that they experience pain and
discomfort from dilator therapy, poorly defined intervention
regimes and limited sizes of dilators, making shifting from one
size to another cumbersome and confusing.14
Sex Med Rev 2020;-:1e9
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Vaginal dilators are inserts with progressively larger diameters
that are used to help stretch the vaginal lining and decrease pain.
Here are some characteristics of some dilators.
Material
Dilators may be hard plastic, latex, silicone as well as glass.

Material choice is related to patient preference as there is no
evidence to support that one material is more effective or safer to
use than another.
Sizes/Colors
Dilators come in a variety of colors and sizes. It is important to

choose the sizes that best suit your patient’s medical condition
and underlying needs. Some may start at small or extra small
sizes, and maximal diameters of dilator sets may vary.
Price Point
Dilators may be inexpensive to more than 200 USD dollars

for a dilator or a set of dilators. Current evidence is lacking to
support higher price points facilitating improved efficacy or
safety; however, higher priced dilators may contain features that
increase patient preferences.

Features
Dilators may have a variety of specific features. Some have

vibration which some experts believe may decrease pain sensi-
tivity or improve arousal and/or genital pelvic perfusion. Other
dilators may have handles for easy manipulation, while others
may be able to be heated or cooled.
Dilator Treatment Paradigm
There is no universally accepted treatment paradigm in

terms of dilation paradigm. We currently do not know what
the optimal frequency of dilation is (how often you should use
your dilators in a week?) or duration of use (how long each
dilation session should be?). Expert opinion suggests 3-5 times
weekly at 10 mins per session may be optimal, but supportive
data are lacking. Many sexuality professionals who prescribe
dilators as a behavioral therapeutic intervention also
encourage their patients to encourage mindfulness, watching
television, or listening to soothing music during their exer-
cises. There are no published scientific data to support that
distraction is related to efficacy of dilation or time to suc-
cessful penetration.

Recent data from a meta-analysis demonstrated that use of
vaginal dilators had promising results for decreasing dyspareunia.
“Idama and Pring11 found complete relief from pain in 72% of
participants as measured by an interview after home self-insertion
treatments (N ¼ 18).

Murina et al15 studied the effect of adding dilators in 15
women with provoked vestibulodynia after one of the following
treatments: electrical stimulation, vestibular infiltration,
Sex Med Rev 2020;-:1e9
biofeedback, amitriptyline, or pregabalin. An overall treatment
effect for pain intensity and sexual function was observed after
treatment using validated outcomes. However, it is not possible
to discriminate to the extent to which the dilators contributed to
these changes.”16

The literature does support that frequent follow-up visits to
the health-care professional may help with patients’ progress
during dilation exercises. Patients should be encouraged to have
frequent visits from their health-care professional who is well
educated in sexual pain syndromes.

Some examples of commonly used dilators include the
following:

Vagnismus.com (https://vaginismus.com/): These are static
hard plastic dilators that come in a set of 6 different sequential
dilator sizes. The dilators include a handle.

Soul Source Dilators (https://www.soulsource.com/): These
silicone dilators come in 8 total dilator sizes, in a variety of colors,
and can be purchased in sets of 4-5 dilators.

Berman Dilators (available on amazon.com): These hard
plastic dilators only have 4 sizes; however, they may be the least
expensive dilators and feature an optional vibrational feature.

She-ology wearable Dilators: The she-ology 5-piece silicone
Wearable Vaginal Dilator is the first and only wearable silicone
dilator set from CalExotics and Dr Sherry. It was specifically
designed to provide more continuos dilation with your active
lifestyle in mind.

Milli dilators: The Milli dilator is unique because it is patient
controlled and expands electronically to size in increments of
1 mm from a baseline of 15 mm to 40 mm in diameter. It is one
dilator that encompasses the diameter range of many commer-
cially available dilator sets. It also has an optional vibration
feature.

A summary of some of the most common vaginal dilators is
included in Table 1.
BACKGROUND

Vaginal dilation is often recommended for women with
GPPPD, for those undergoing radiation therapy, or for those
who are diagnosed with GPPPD. Women with GPPPD can
experience involuntary pelvic muscle contraction or spasm and
feel overwhelming anticipatory anxiety that can lead to an
avoidance of intimacy and sexual behavior. As a result, sys-
tematic desensitization involving progressive intravaginal dila-
tion is often prescribed as an adjunctive therapeutic behavioral
intervention.17 Despite the popularity of systematic desensiti-
zation, there are very few randomized controlled trials assessing
the success of dilator intervention. The development of a
clinical program or randomized clinical trial which is placebo
based may be difficult to create because the placebo arm may
be watchful waiting without a medical or psychological inter-
vention. Data concerning patient satisfaction with vaginal

https://vaginismus.com/
https://www.soulsource.com/
http://amazon.com


Table 1. Characteristics of vaginal dilator

Name Material Sizes Vibration Special features

Soul Source Silicone 12.7 - 41 mm - 8 different sizes,
comes in set of 4

No One specific for genital reassignment
surgery (GRS) include: Rigid polyurethane

Stable -49� to 158 degrees Fahrenheit.
Maybe chilled or at room temp.

VuVatech Silicone 12.7 - 38 mm - set of 5 No Graduated dilators with and without Magnetics.
Each vaginal dilator set contains over 60 Neodymium magnets.

Intimate Rose Silicone 11.5 - 38 mm e set of 8 No
She-Ology Silicone 12.5 - 30 mm - set of 5 No Wearable - small handle
Inspire Silicone 12.5 - 32.5 mm - set of 5 No
vaginismus.com Hard plastic 15 - 38 mm - set of 6 No Ergonomic solid-lock handle

Medical-grade
plastic

BPA, Latex,
phthalate free

Berman Hard plastic 19 - 38 mm e set of 4 Yes Has ribbed attachment and optional vibration
Syracuse Hard plastic 13 - 35 mm - set of 7 No
Amelie Hard plastic 15 - 35 mm set of 5 No
Cool Water

Cones
Hydrocoloids 3 different cone sizes No Cone shaped, can be frozen, no lubricant needed

Milli Silicone cover 15-40 mm expandable every mm Yes User can expand 1 mm at a time, optional vibration
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dilation are also lacking. In the most recent and comprehensive
Cochrane review on interventions for vaginismus, the authors
ultimately found 5 articles that met their inclusion criteria.17

Van Lankveld et al,18 the only randomized clinical study,
evaluated the effectiveness of CBT administered in either
group therapy or in bibliotherapy format and compared this
with a wait-list control. Patients in the CBT treatment groups
received a manual on the treatment of vaginismus, along with
a CD-ROM with spoken instructions for relaxation techniques
that were to be incorporated into their treatment paradigm.
Treatment began with general relaxation techniques, followed
by pelvic floor relaxation, followed by gradual exposure con-
sisting of digital penetration, then dilation with a plastic
dilator, and, finally, penile penetration. The results of the
study showed that 14% of the total treatment participants (11
of 81) achieved penile-vaginal intercourse, compared with
none of the participants in the wait-list control (9% group
therapy, 18% bibliotherapy). These effects were maintained at
3-month and 12-month follow-up time periods. While this
specific study does support the use of systematic desensitiza-
tion for vaginismus, the authors, themselves, note that the
small effect size may be problematic and limits generalizability
and conclusions. They mention that this study warrants
further investigation18 using a larger sample size. Schnyder
et al19 used a quasi-randomization technique to allocate a total
of 44 participants into 2 different forms of desensitization. In
one group (“in vivo”), the physician advanced a vaginal dilator
in a clinical setting, whereas in the second group (“in vitro”),
the participant advanced her own dilator under verbal in-
struction by a physician. The patients were treated until pelvic
symptoms resolved. After an average of 6.3 sessions, 43 par-
ticipants (97.2%) were able to engage in intercourse and one-
third noted an increase in sexual desire. There was no signif-
icant difference in treatment outcomes between the 2 groups.
The results of this study suggest that vaginal dilation therapy
(either in vivo or in vitro) can be successful in alleviating the
symptoms of vaginismus, but superiority of one method vs
another cannot be drawn because therapy continued until
symptoms abated. It is also important to note, however, that
both sexual desire and orgasmic capacity remained the same in
51.3% and 79.5% of the participants, respectively. Because
there was no sham/or placebo control group, the small sample
size of only 44 participants reduces the power of these
results.19

In a study by Al-Sughayir,20 a sample of 36 participants was
alternately allocated to either systematic desensitization or hyp-
notherapy, and treatment was continued until satisfactory
achievement of sexual intercourse. The researchers found that
both behavior therapy and hypnotherapy were effective, although
hypnotherapy was more effective at reducing sex-related anxiety.
Because treatment was continued until symptom cessation and
the completion of successful intercourse, it is difficult to draw
conclusions on the superiority of one method vs the other.20
Sex Med Rev 2020;-:1e9
Finally, Zukerman et al21 conducted a quasi-randomized trial
of 60 patients, who were divided into 2 vaginismus treatment
groups. The study group underwent the Paula Garburg sphincter
muscle exercises for pelvic floor relaxation, along with gradual
vaginal dilation using the Young vaginal dilators. The control
group underwent the traditional Masters and Johnson desensi-
tization approach along with the active introduction of Young
vaginal dilators. Treatment was continued until successful in-
tercourse was achieved or a number 6 Young vaginal dilator was
able to be vaginally inserted. All participants, from both treat-
ment arms, successfully completed the program. The average
number of treatment sessions needed to achieve the desired
outcome was shorter in the study group than that in the control
group (P < 0.001). The authors concluded that pelvic floor
relaxation exercises, combined with vaginal dilation therapy, is as
or more effective than traditional behavioral therapy for vagi-
nismus. However, because both groups underwent graduated
vaginal dilation, the effect of vaginal dilation alone could not be
ascertained.21

In an observational study by Murina et al,15 15 women with
symptoms consistent with vulvodynia were instructed to undergo
a graduated dilation therapy protocol for 8 weeks using the
Amielle Comfort vaginal dilators. The Marinoff Dyspareunia
Scale and Female Sexual Function Index scores were obtained
before and after treatment. Both scores were significantly
improved after vaginal dilator treatment.15

Cancer survivors are an important subgroup of patients who
are often prescribed vaginal dilation. Currently, gynecologic
cancers comprise the third most common malignancies in
the United States. Improved screening, diagnosis coupled
with treatment for early stage disease, has increased the number
of women who are gynecologic cancer survivors. These women
are at significant risk for sexual dysfunction and coital pain
symdromes.22 In a single survey, approximately, 47% gyneco-
logic cancer survivors reported becoming sexually inactive after
cancer treatment.22 A cause of sexual dysfunction after treat-
ment for gynecological cancers is vaginal stenosis, foreshorten-
ing, and fibrosis as a result of intravaginal brachytherapy or
radiation treatment and/or surgically induced menopause,
leading to severe GSM. Sequalae related to vaginal stenosis may
include dyspareunia, painful insertion, tearing/papercuts at the
vaginal introitus, and decreased overall sexual satisfaction.
Women can also experience severe pain or difficulty with in-
ternal pelvic examinations which can ultimately adversely
impact long-term cancer surveillance. A 2014 Cochrane review
concluded that “Women who want to preserve the length of
their vagina after radiotherapy should consider vaginal dilation.
However, there are limited data from observational studies that
suggest regular stretching of the vagina, once radiotherapy
treatment is completed, might reduce the risk of scarring by a
small amount.”23

In the same year, a study was released describing risk factors
for vaginal stenosis after brachytherapy for those patients who



Table 2. Patient experiences with clinicians

Variable Category
Total
(n ¼ 123)

6 Liu et al
had been diagnosed with endometrial cancer. Nonadherence was
a statistically significant predictor of grade 2 or greater vaginal
stenosis (odds ratio [OR]: 5.06, P ¼ 0.047).24 In a study by
Hanlon et al,25 patients with endometrial cancer treated with
brachytherapy were prescribed a vaginal dilation regimen of 3
times weekly for 10 minutes. One group was randomized to
receive nursing-directed education sessions, and the other
received only standard institutional instruction. In comparison
with the Law trial, adherence was only 20% of those who
received specialized education continuing with prescribed treat-
ment at 6 months, and 8% who did not receive nursing
education.25

Bakker et al completed semi-structured interviews with 30
female patients who had been prescribed vaginal dilation after
treatment for gynecologic cancer with external beam radiation
therapy or brachytherapy. Reasons cited for nonadherence
included the following: lack of time, privacy considerations, and
general fatigue. Other factors impacting dilator use included
negative emotions, hard plastic design of devices, anxiety, and an
association of dilator use with its underlying malignancy and
radiation treatment. Women reported using their dilators in the
shower, with lubricants, and that smaller sizes with vibration as
being helpful to ease of dilator use.26

The number of randomized controlled clinical trials assessing
the effectiveness of use of graduated vaginal dilation for pelvic
pain is sparse. The studies that do attempt to analyze vaginal
dilation therapy use different methodologies and control groups,
making it difficult to generalize across studies or conduct a meta-
analysis. The number of subjects in each study arm remains small
which is problematic. While the results of studies do suggest that
vaginal dilators are an important part of GPPPD therapy, addi-
tional larger scale studies are needed to draw more definitive
conclusions on their effectiveness and to ascertain patient satis-
faction with their use.
Duration patients have suffered
with their condition

1 month 20 (16.3%)

6 months 15 (12.2%)
1 year 18 (14.6%)
2 years 18 (14.6%)
3e5 years 18 (14.6%)
5 þ years 34 (27.6%)

Number of seen clinicians 0 7 (5.7%)
1 28 (22.8%)
2 24 (19.5%)
3 20 (16.3%)
4 13 (10.6%)
5þ 27 (22.0%)

Time for patients to
receive diagnosis

1 month 62 (50.4%)
METHODS FOR THE CURRENT ANALYSIS

An initial pilot study for the first expanding electronic vaginal
dilator was completed to analyze various variables that lead to
greater therapy success. Dilation protocols were not standardized
and were at the discretion of the prescribing health-care profes-
sional. Currently, there are more than 1,000 women using the
Milli dilator, and 3-month follow-up survey questionnaires were
collected from 335 women. The surveys were divided into 4
sections: patient background, protocols, outcome measures, and
general patient satisfaction. Patients were not given set universal
direction in how to use or how often to use their Milli device,
thereby leading to variation in usage depending on the patient’s
preference or clinician directives.
6 months 22 (17.9%)
1 year 10 (8.1%)
2 years 8 (6.5%)
3e5 years 8 (6.5%)
5 þ years 10 (8.1%)
RESULTS

The detailed results and demographic information about race,
age, and level of education of the study population are presented
elsewhere. Most patients were educated Caucasian women. Age
distribution was bimodal, at approximately 30 and 60 years of
age. In addition, patients were asked about their experience with
GPPPD, and many women reported having had difficulty
receiving a diagnosis and treatment for their condition.

Most study subjects reported experiencing painful symptoms
for an extended period of time (56.9% more than 1 year and
42.3% for 3 þ years) before seeking medical help for their
condition. The women saw multiple providers for treatment,
with most seeing 3 or more clinicians to address their symptoms.
(See table 2.) More than 40% of participants who reported
frustration with dilation therapy (70.6%) had suffered symptoms
for 3 or more years.

With the clinician’s significant outreach efforts and minimal
digital marketing, more than 70% of women (n ¼ 1,000) were
using Milli without the recommendation or guidance from a
clinician. The data demonstrate that patients have been suffering
from their condition for a considerable amount of time, patients
have seen multiple clinicians, and many are using dilators
without clinician involvement. Given these facets, it appears that
clinicians may be remiss in counseling and recommending
vaginal dilators as an adjunctive behavioral therapy for their
patients.

The Milli Surveys ascertained that 92.9% used the dilator in
their bedroom, and most frequent dilation times were
completed either in the evening (28.3%) or before bedtime
(40%). In addition, many patients used other adjunctive treat-
ments with their dilation, with the most common being sexual
lubricants (70%) and minimally absorbed local vaginal estrogen
Sex Med Rev 2020;-:1e9
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Vaginal Dilators: A Comprehensive Review 7
products (55%). Participants, who had a clinician, were asked
how often their clinician instructed them to use Milli compared
with how often they actually dilated. Similar to previous studies
(published elsewhere), adherence with dilation regime was a
challenge. A significant discrepancy between the prescribed
number of uses and the actual number of times patients were
using the dilator was identified. Some clinicians tended to
instruct their patient to dilate 7 days per week, with the
expectation (and understanding of inherent non-compliance)
that patients would end up dilating 3-4 times per week. Pa-
tients reported that compliance varied owing to time of the day
and home-life privacy constraints. (The average dilation fre-
quency was approximately every other day.) Patient data were
also analyzed based on diagnosed medical conditions, pain, and
anxiety level at baseline (see Table 3).

Another factor evaluated was the frequency and time duration
of each dilation session. Shorter periods of dilation time were
the most popular, with 67% of women dilating for approxi-
mately 15 minutes or less. Patients who dilated for
11e15 minutes experienced the most consistent pain and
anxiety reduction over time. Of note, patients who dilated for
longer (16e30 minutes) experienced easier dilation sessions over
time and yielded higher patient satisfaction. Patients who dilated
between 16 and 20 minutes reported the highest anxiety and
pain reductions. It appears that a 15-minute dilation episode is
the optimal time for consistent pain and anxiety reduction,
easier dilation sessions over time, and higher patient overall
satisfaction.

The number of months that the patients used their dilator
indicated a trend, demonstrating that the more months the
dilator was used, the more successful the treatment was across all
outcome measures (decreased pain, anxiety, and return to in-
tercourse). The longer patients have undergone dilation treat-
ment, the better their outcomes. Activities that seemed to distract
the patient from their dilation therapy were popular, such as
watching TV and reading which made up 31.3% of patient
answers. Patients who read during dilation sessions reported
some of the worst results, with less pain and anxiety reduction
and little impact on ease of dilation. Patients who focused on
deep breathing or relaxation techniques without distraction re-
ported the largest pain and anxiety reduction.

The role of a patient’s partner was also an area of research in
the Milli Survey data. Those whose partners were aware of the
patient’s vaginal dilator (n ¼ 17) and those whose partners were
present in the room during the dilator session (n ¼ 24) had
higher pain reduction. Patients who used their dilator before
intercourse showed the highest reduction in pain and anxiety.
Those whose partners were present during use of Milli before
intercourse had similar pain and anxiety reductions. Patient
success was also assessed based by medical condition. There were
no changes in pain or anxiety reduction based on a specific
condition. The best treatment outcomes were observed in
chronic pelvic pain, vaginismus, and vulvodynia patients; worse
Sex Med Rev 2020;-:1e9
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treatment outcomes were among women after cancer, with a
diagnosis of lichen sclerosis.
DISCUSSION

Data analysis of the Milli pilot study data identified several
predictors of patients’ dilation results and success. The number
of months that a patient dilates, in particular, had a noticeable
trend indicating that pain and anxiety reduction, diameter gain,
feelings of improvement (93.3%), and patient satisfaction
improved as treatment length progressed. Patients suffering from
more severe symptoms needed more time to improve and
benefited from both dilation and adjuvant therapies. Women
who dilated for at least 15 minutes per session showed lower
anxiety and pain scores. The use of reading during dilation
hindered progress, whereas relaxation techniques appeared to
improve recovery. Partner presence during dilation and the use of
dilators before coitus were associated with significant reduction
in pain and anxiety levels.

The survey strengths included the ability to assess usage of
dilators in multiple circumstances and may provide some insights
regarding which factors may be associated with greater treatment
success. The limitations of the survey included a small sample
size considering there was a diverse and heterogenous patient
population with many medical conditions for which dilators are
used. The fact that the survey is a self-reported retrospective
survey design also is a significant limitation. Multiple adjunctive
medications that participants were taking certainly may also act
as a confounder, as does the variability of health-care provider
instructions for dilator use. Strength includes prospective design
and multiple surveys completed over time.
CONCLUSION

Patients who purchase dilators have often suffered with their
condition for a long time and had difficulty finding a competent
and savvy health-care professional who can help them. Many
women use dilators without the direct guidance of a medical
clinician/counselor or physical therapist, and when patients did
locate a provider, there were no standardized protocols or
guidelines given to patients about how to best use their dilators
to achieve success. Results from this survey suggest that the ideal
dilation treatment routine includes a long-term commitment of
over 3 months. This information may help patients set realistic
goals and expectations for their treatment.

Future studies are needed to refine and compare specific
dilator protocols, including duration and frequency of a dilation
session, use of vibration, when to increase diameter, and other
factors that improve patient outcomes. Between dilator studies,
comparing different dilators is necessary to discern which type of
dilator is best suited for a specific medical condition. Compar-
ative prospective outcome trials of Milli dilation vs placebo arm
of watchful waiting are warranted to further characterize dilation
as an adjunctive treatment for GPPPD.
ACKNOWLEDGMENTS
We gratefully acknowledge the research support provided by

Dr Susan Kellogg-Spadt, Dr Alyssa Dweck, Dr Sheryl Kingsberg,
Dr Sarah Azad, Barbara Dehn, MP, and Dr Diana Bittner.

Michael L. Krychman, MD, Southern California Center for
Sexual Health and Survivorship Medicine Inc, 1501 Superior
Suite 201, Newport Beach, CA 92663, USA. Tel: 949-764-
9300; Fax: 949-764-9399; E-mail: mkrychman@icloud.com

Conflict of Interest: Marisa Liu reports no conflicts of interest.
Mark Juravic is an employee of Materna Medical. Genevieve
Mazza reports no conflicts of interest. Michael Krychman is a
consultant for Materna Medical.

Funding: None.
STATEMENT OF AUTHORSHIP

Category 1

(a) Conception and Design

Marisa Liu; Mark Juravic; Genevieve Mazza; Michael L
Krychman
(b) Acquisition of Data

Marisa Liu; Mark Juravic; Genevieve Mazza; Michael L
Krychman
(c) Analysis and Interpretation of Data

Marisa Liu; Mark Juravic; Genevieve Mazza; Michael L
Krychman
Category 2

(a) Drafting the Article

Marisa Liu; Mark Juravic; Genevieve Mazza; Michael L
Krychman
(b) Revising It for Intellectual Content

Marisa Liu; Mark Juravic; Genevieve Mazza; Michael L
Krychman
Category 3

(a) Final Approval of the Completed Article

Marisa Liu; Mark Juravic; Genevieve Mazza; Michael L
Krychman
REFERENCES
1. Bergeron S, Corsini-Munt S, Aerts L, et al. Female sexual pain

disorders: a review of the literature on etiology and treatment.
Curr Sex Health Rep 2015;7:159-169.

2. Conforti C. Genito-pelvic pain/penetration disorder (GPPPD):
an overview of current terminology, etiology, and treatment.
Univ Ottawa J Med 2017;7:48-53.

3. Binik YM. The DSM Diagnostic criteria for vaginismus. Arch
Sex Behav 2010;39:278-291.

4. Graziottin A, Gambini D. In: IsHak W, ed. The Textbook of
clinical sexual medicine - Google Books. Springer; 2017.

5. Jeng C-J. The pathophysiology and etiology of vaginismus.
Taiwan J Obstet Gynecol 2004;43:10-15.
Sex Med Rev 2020;-:1e9

mailto:mkrychman@icloud.com
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref1
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref1
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref1
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref2
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref2
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref2
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref3
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref3
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref4
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref4
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref5
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref5


Vaginal Dilators: A Comprehensive Review 9
6. Miller K, Rebecca Siegel M, Ahmedin Jemal M. For more in-
formation, Contact. Available at: https://www.cancer.org/
content/dam/cancer-org/research/cancer-facts-and-statistics/
cancer-treatment-and-survivorship-facts-and-figures/cancer-
treatment-and-survivorship-facts-and-figures-2016-2017.pdf.
Accessed November 25, 2018.

7. Coady D, Kennedy V. Sexual health in women affected by
cancer: focus on sexual pain. Obstet Gynecol 2016;128:775-
791.

8. Parish SJ, Nappi RE, Krychman ML, et al. Impact of vulvo-
vaginal health on postmenopausal women: a review of surveys
on symptoms of vulvovaginal atrophy. Int J Womens Health
2013;5:437-447.

9. Kingsberg SA, Wysocki S, Magnus L, et al. Vulvar and vaginal
atrophy in postmenopausal women: findings from the REVIVE
(REal Women’s VIews of treatment options for menopausal
vaginal ChangEs) survey. J Sex Med 2013;10:1790-1799.

10. Lee Y. Patients’ perception and adherence to vaginal dilator
therapy: a systematic review and synthesis employing sym-
bolic interactionism. Patient Prefer Adherence 2018;12:551-
560.

11. Idama O, Pring T DW. Vaginal dilator therapy-an outpatient
gynaecological option in the management of dyspareunia.
J Obstet Gynaecol (Lahore) 2000;20:303-305.

12. North American Menopause Society. Menopause Hormone
therapy (HT) Benefits & risks, menopause relief | the North
American menopause Society, NAMS. Available at:
https://www.menopause.org/for-women/menopauseflashes/
menopause-symptoms-and-treatments/hormone-therapy-
benefits-risks. Accessed January 15, 2019.

13. Vulvodynia Women’s health CME for medical professionals.
Available at: https://www.nva.org/for-health-professionals/vu
lvodynia-womens-health-continuing-medical-education-cme/.
Accessed January 15, 2019.

14. Macey K, Gregory A, Nunns D, et al. Women’s experiences of
using vaginal trainers (dilators) to treat vaginal penetration
difficulties diagnosed as vaginismus: a qualitative interview
study. BMC Womens Health 2015;15:49.

15. Murina F, Bernorio R, Palmiotto R. The use of amielle
vaginal trainers as adjuvant in the treatment of
Sex Med Rev 2020;-:1e9
vestibulodynia: an observational multicentric study. Med-
scape J Med. 2008;10:23. Available at: http://www.ncbi.nlm.
nih.gov/pubmed/18324333. Accessed January 15, 2019.

16. Morin M, Carroll MS, Bergeron S. Systematic review of the
effectiveness of physical therapy modalities in women with
provoked vestibulodynia. Sex Med Rev 2017;5:295-322.

17. Melnik T, Hawton K, McGuire H. Interventions for vaginismus.
Cochrane Database Syst Rev 2012;12.

18. van Lankveld JJDM, ter Kuile MM, de Groot HE, et al.
Cognitive-behavioral therapy for women with lifelong vagi-
nismus: a randomized waiting-list controlled trial of efficacy.
J Consult Clin Psychol 2006;74:168-178.

19. Schnyder U, Schnyder-Lüthi C, Ballinari P, et al. Therapy for
vaginismus: in vivo versus in vitro desensitization. Can J
Psychiatry 1998;43:941-944.

20. Al-Sughayir MA. Vaginismus treatment. Hypnotherapy versus
behavior therapy. Neurosciences (Riyadh). 2005;10:163-167.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/22473231.
Accessed January 15, 2019.

21. Zukerman Z, Roslik Y, Orvieto R. [Treatment of vaginismus
with the Paula Garburg sphincter muscle exercises]. Harefuah.
2005;144:246-248, 303. Available at: http://www.ncbi.nlm.
nih.gov/pubmed/15889606. Accessed January 15, 2019.

22. Guntupalli SR, Sheeder J, Ioffe Y, et al. Sexual and marital
dysfunction in women with gynecologic cancer. Int J Gynecol
Cancer 2017;27:603-607.

23. Miles T, Johnson N. Vaginal dilator therapy for women
receiving pelvic radiotherapy. Cochrane Database Syst Rev
2014;2014:9-11.

24. Park HS, Ratner ES, Lucarelli L, et al. Predictors of vaginal
stenosis after intravaginal high-dose-rate brachytherapy for
endometrial carcinoma. Brachytherapy 2015;14:464-470.

25. Hanlon A, Small W, Strauss J, et al. Dilator use after vaginal
brachytherapy for endometrial cancer a randomized feasibility
and adherence study. Cancer Nurs 2018;41:200-209.

26. Bakker RM, Vermeer WM, Creutzberg CL, et al. Qualitative
Accounts of patients’ Determinants of vaginal dilator use after
pelvic radiotherapy. J Sex Med 2015;12:764-773.

https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-treatment-and-survivorship-facts-and-figures/cancer-treatment-and-survivorship-facts-and-figures-2016-2017.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-treatment-and-survivorship-facts-and-figures/cancer-treatment-and-survivorship-facts-and-figures-2016-2017.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-treatment-and-survivorship-facts-and-figures/cancer-treatment-and-survivorship-facts-and-figures-2016-2017.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-treatment-and-survivorship-facts-and-figures/cancer-treatment-and-survivorship-facts-and-figures-2016-2017.pdf
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref7
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref7
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref7
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref8
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref8
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref8
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref8
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref9
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref9
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref9
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref9
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref10
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref10
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref10
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref10
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref11
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref11
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref11
https://www.menopause.org/for-women/menopauseflashes/menopause-symptoms-and-treatments/hormone-therapy-benefits-risks
https://www.menopause.org/for-women/menopauseflashes/menopause-symptoms-and-treatments/hormone-therapy-benefits-risks
https://www.menopause.org/for-women/menopauseflashes/menopause-symptoms-and-treatments/hormone-therapy-benefits-risks
https://www.nva.org/for-health-professionals/vulvodynia-womens-health-continuing-medical-education-cme/
https://www.nva.org/for-health-professionals/vulvodynia-womens-health-continuing-medical-education-cme/
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref14
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref14
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref14
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref14
http://www.ncbi.nlm.nih.gov/pubmed/18324333
http://www.ncbi.nlm.nih.gov/pubmed/18324333
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref16
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref16
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref16
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref17
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref17
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref18
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref18
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref18
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref18
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref19
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref19
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref19
http://www.ncbi.nlm.nih.gov/pubmed/22473231
http://www.ncbi.nlm.nih.gov/pubmed/15889606
http://www.ncbi.nlm.nih.gov/pubmed/15889606
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref22
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref22
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref22
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref23
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref23
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref23
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref24
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref24
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref24
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref25
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref25
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref25
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref26
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref26
http://refhub.elsevier.com/S2050-0521(19)30125-8/sref26

	Vaginal Dilators: Issues and Answers
	Scope of the problem
	Vaginal Dilators
	Material
	Sizes/Colors
	Price Point
	Features

	Dilator Treatment Paradigm

	Background
	Methods for the current analysis
	Results
	Discussion
	Conclusion
	Statement of authorship
	Statement of authorship
	References


