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Abstract

The involution of the female genital tract seems to reflect a built-in biological life expectancy, inter-related with the
hypothalamic-hypophyseal-ovarian axis. Lower levels of oestradiol have a number of adverse effects, including on the lower
urinary tract. The major universal change is vaginal atrophy. The vaginal mucosa becomes thinner and dry, which can produce
vaginal discomfort, dryness, burning, itching, and dyspareunia. The vaginal epithelium may become inflamed, contributing to
urinary symptoms such as frequency, urgency, dysuria, incontinence, and/or recurrent infections. Moreover, it has been sug-
gested that reduced oestrogen levels may affect periurethral tissues and contribute to pelvic laxity and stress incontinence. In
association with hypoestrogenemia, changes in vaginal pH and vaginal flora may predispose post-menopausal women to urinary
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Treatment to date has been based on local hormonal therapy, in the form of vaginal creams, tablets or suppositorie

routes of hormone administration have also proved to be successful. Both local and systemic administration are both effe
maturation of the vaginal epithelium. However, despite the fact that the benefits of oestrogen replacement in preventing
atrophy and reducing the incidence of related symptoms are well established, such therapy is contraindicated in some wo
is not an acceptable option for others. Furthermore, the optimal HT administration route, the dosage regimen, and non-ho
alternatives for improving symptoms and quality of life of the post-menopausal female population, have not been well st
This review focuses on the changes involved in vaginal aging and efforts to present a synopsis of the pathophysiology and
of atrophic vaginitis and vaginal atrophy.
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1. Introduction

As the number of post-menopausal women grow
interest in the effects of oestrogen increase. The infl
ence of oestrogen on certain body systems such as bo
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or cardiovascular has been well documented. However,
one specific area that has not been emphasised is the
effects on urogenital tract, and a major problem related
to menopause is the development of urogenital atrophy
[1]. Oestrogen may be related to urogenital aging in
several ways: oestrogen prevents a decrease in colla-
gen in post-menopausal women. Topical and systemic
oestrogen therapy increases the skin collagen content
and maintains skin thickness. In addition, oestrogen
maintains skin and urogenital territory moisture by
increasing acid mucopolysaccharides and hyaluronic
acid and maintaining the epithelial barrier function.
Vaginal integrity also may depend on oestrogen lev-
els as a result of the effects of the hormone on the
elastic fibres and collagen. The vagina, vulva, ure-
thra, and trigone of the bladder all contain oestrogen
receptors and undergo atrophy when oestrogen lev-
els decrease. The vulva and the vaginal walls also
become pale and thin and lose their elasticity. This
results in decreased vaginal secretion and susceptibility
to trauma and pain. In addition, the oestrogen-deficient
vagina develops a less acid pH level, ranging from
5.5 to 6.8[1], which increases the likelihood of uri-
nary tract infections. Fifty to seventy percent of breast
cancer survivors indicate in surveys that they experi-
ence one or more symptoms of urogenital atrophy[2].
Symptoms include vaginal dryness, dyspareunia, uri-
nary frequency, repetitive urinary tract infections, or
urinary incontinence. Dyspareunia leads to decreased
interest in coitus. As the frequency of coitus dimin-
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The involution of the female genital tract seems to
reflect a built-in biological life expectancy, inter-related
with the hypothalamic-hypophyseal-ovarian axis. The
major universal change is vaginal atrophy. Vaginal dry-
ness, burning, itching, and dyspareunia are frequent
complaints, along with dysuria, urinary frequency, and
recurrent infections. Treatment to date has been based
on local hormonal therapy, in the form of vaginal
creams, tablets, or suppositories. Other routes of hor-
mone administration have also proved to be successful.
However, despite the fact that the benefits of oestrogen
replacement in preventing vaginal atrophy and reduc-
ing the incidence of related symptoms are well estab-
lished, such therapy is contraindicated in some women
and is not an acceptable option for others. Approx-
imately one-fifth of the 75–85% of post-menopausal
women in whom symptoms of vaginal atrophy and
atrophic vaginitis develop will actually go to a physi-
cian[6]. This review focuses on the changes involved
in vaginal aging and attempts to present a synopsis of
the pathophysiology and therapy for atrophic vagini-
tis, an inflammatory process, and vaginal atrophy, an
involutive process.

2. What are we talking about?

Atrophic vaginitis is an inflammation of the vagina
that develops when there is a significant decrease in
levels of the female hormone oestrogen. Oestradiol, the
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hese situations is essential.
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rolled studies of oestrogen and/or testosterone on
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ual function in menopausal women were evaluated
[7], suggesting that oestrogen therapy was associated
with increased frequency of sexual activity, enjoyment,
desire, arousal, fantasies, satisfaction, vaginal lubrica-
tion and feeling physically attractive, and reduced dys-
pareunia, vaginal dryness, and sexual problems. Testos-
terone therapy was associated with higher frequency
of sexual activity, satisfaction with that frequency of
sexual activity, interest, enjoyment, desire, thoughts
and fantasies, arousal, responsiveness, and pleasure.
Whether specific serum hormone levels are related to
sexual function, and how these group effects apply to
individual women, are unclear.

3. Aetiology and risk factors of vaginal atrophy

Skin and mucosal surfaces atrophy with age. The
cessation of oestrogen production operates in concert
with these changes, concluding in the atrophic condi-
tion found in the urogenital tract after menopause[4–7].
The vaginal epithelium is influenced by oestrogen and
is thick with abundant glycogen and well rugated.
These cells, which are loaded with glycogen content,
exfoliate constantly and, by the Doderlein’s lactobacilli
action present in the vagina, result in the production of
lactic acid and other chemical substances, including
H2O2, which control the other populations of micro-
organisms in the vaginal ecosystem. The interplay of
hormones and bacteria help maintain the normal acidic
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sibility. Vaginal secretions decrease, due to a reduced
lubrication. These changes may cause dyspareunia,
leading to coitus avoidance and can ultimately culmi-
nate in vaginal or introital contraction and rigidity.

In vaginal smears, superficial cells are scant and
there is an increase in intermediate and parabasal
cells in hypoestrogenemic conditions. This decrease
in glycogen-rich cells improves the inhibition of lacto-
bacilli and lactic acid production and increases vaginal
pH [1,8]. The failure of this protective barrier facili-
tates vaginal discharge due to contamination by skin
and rectal flora.

The effects of prolonged hypoestrogenism may
include other symptoms such as urethral caruncle,
kraurosis (a narrowed and contracted introitus), and
a frail, unrugated vagina. However, factors other than
low oestrogen levels may modulate vaginal atrophy
since it is not a general phenomenon. In a number
of women, atrophy progresses shortly after the onset
of menopause, whereas in others, it does not become
apparent, even in later years.

Among the factors that may enhance atrophy,
cigarette smoking is one of the most widely studied.
Smoking has a direct effect on the vaginal squamous
epithelium[9], reduces oestrogen bio-availability[10],
and diminishes blood perfusion[11]. Another factor
to take into account are the levels of different andro-
gens such as testosterone and androstenedione, since it
has been suggested that post-menopausal women with
higher levels of androgens who maintain sexual activity
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emales, which protects them from recurrent vagin
nd urinary tract infections.

During the peri-menopause, oestradiol levels
bout 120 ng/L. After menopause, these levels dec

o approximately 18 ng/L. Androstenedione beco
he most important androgen in post-menopa
omen. Most of the testosterone secreted is tr

ormed directly to oestradiol by the ovaries. As
estrogen levels decrease at menopause, the v
pithelium loses it rugae and becomes thin and
r erythematous with fine petechial haemorrha
here is a progressive loss of vascularity in the v
al mucosa. Collagen fibres tend to swell, fuse,
ndergo hyalinisation, elastic fibres experience f
entation and the connective tissue increases. T

s loss of elasticity and a secondary shortening
arrowing of the vagina, with a reduction in its dist
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ave fewer atrophic changes[7]. Finally, vaginal atro
hy has been observed to be more manifest in wo
ho have never given birth vaginally[6].

. Clinical history and examination

.1. Signs and symptoms

Clinical urogenital atrophy may include two typ
f manifestation: vaginal symptoms that predispos
exual dysfunction and lower urinary tract sympto
ncluding urinary incontinence and recurrent low
rinary tract infection[6]. Frequent vaginal sym

oms include dryness, itching, pruritus, leukorrhea,
nally, dyspareunia. Urinary urgency, polyuria, blad
nstability, and urine incontinence may go along w
aginal complaints. All of these symptoms may d
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play different degrees of severity in different samples
of women.

One of the most accurate descriptions of urogeni-
tal aging was made by Robert Wilson, who stated in
1963 that ‘a large percentage of women. . . acquire
a vapid cow-like feeling called thenegative state . . ..
The labia eventually almost disappear. The vagina loses
its distensibility and becomes shorter and increasingly
friable. The mucosa becomes thin, pink, and some-
times hemorrhagic due to the poor protective support
of the blood vessels (senile vaginitis). Such a mucosa
is susceptible to infections. There may be simple senile
vaginitis with its adhesions or irritating discharge,
or more troublesome concomitant infections with tri-
chomonads or fungi’[12].

Interestingly, the firsts symptoms may occur before
signs noted in pelvic examination and one of them is
often reduced lubrication on sexual arousal. For these
reasons, it is important to differentiate early sexual dif-
ficulties related to urogenital aging from interpersonal
problems.

4.2. Examination procedures

In order to avoid further damage to the atrophic
tissues or discomfort to the patient, women with uro-
genital atrophy should undergo gynaecological exam-
ination by means of a small-size speculum. Signs of
irritation caused by urinary incontinence should be
investigated in the vulvar skin close to the vagina.
T out
s ud-
i nora
s sitive.
T the
l ore,
t ely.
P sug-
g sug-
g iae,
i nd
d

en-
i red
t pse
o

ator
s und

during pre-menopause, vaginal pH after menopause is
commonly higher than 5.0 up to 7.

A maturation index, which is available through vagi-
nal cytology, may also inform on the oestrogen status.
The total number of parabasal, intermediate and super-
ficial cells in 100 cells from the smear are counted,
and a mean index is calculated. In hypoestrogenemic
menopausal states, the percentage of parabasal and
intermediate cells shows an extreme increase in com-
parison with the pre-menopausal level. After hormone
replacement, both systemic and topic, the percent-
age of superficial cells should increase significantly
[13].

Last but not the least, in addition to examination
for urogenital atrophy, prolapse (cystocele, rectocele,
enterocele, and uterine prolapse), the cervix and pelvic
masses should be examined.

4.3. Expected duration

Atrophic vaginitis characteristically develops grad-
ually and women may not perceive any symptoms until
5–10 years after the onset of the menopause. This con-
dition will persist until it is treated.

4.4. Prevention

If desired and acceptable, regular sexual activity
is recommended, in general for all women and in
particular for menopausal women. This is because
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igns of vulvar dystrophy or other lesions, incl
ng malignant diseases. The labia major and mi
hould be examined since both are oestrogen-sen
he labia major lose their subcutaneous fat and

abia minora may be irritated and friable. Furtherm
he vaginal epithelium should be examined attentiv
ale, smooth, shiny, and dry tissues are signs
esting atrophy, whereas signs of inflammation
estive of vaginitis include patch erythema, petech

ncreased vascularity, friability and bleeding a
ischarge.

Urethral caruncle is other common sign of urog
tal aging, which comes into view as proliferative
issue at the opening of the urethra. Urethral prola
r polyps may also be observed.

Vaginal pH is easily assessable by a pH indic
trip inserted into the vagina. In contrast to the pH fo
exual intercourse improves blood circulation to
agina and seminal fluid also contains sexual ster
rostaglandins and essential fatty acids, which ser
aintain vaginal tissue[14]. A water-soluble vagina

ubricant also can be used to moisten the tissues a
revent painful sexual intercourse.

.5. Prognosis

Oestrogen replacement promptly relieves sy
oms of atrophic vaginitis. In most patients, the pr
osis is excellent.

. Diagnosis

In a middle-aged woman, the issues are whethe
atient has started menopause or has been experie
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Table 1
Vaginal health indexa

Overall elasticity Fluid secretion type and consistency pH Epithelial mucosa Moisture

1. None None 6.1 Petechiae noted before contact None, mucosa inflammed
2. Poor Scant, thin yellow 5.6–6.0 Bleeds with light contact None, mucosa not inflammed
3. Fair Superficial, thin white 5.1–5.5 Bleeds whit scraping Minimal
4. Good Moderate, thin white 4.7–5.0 Not friable, thin mucosa Moderate
5. Excellent Normal (white flocculent) ≤4.6 Not friable, normal mucosa Normal

Lower score corresponds to greater urogenital atrophy.
a From Bachmann (reference[15]).

menopausal symptoms (absent or irregular menstrual
periods, mood swings, hot flushes, difficulty sleeping
at night, night sweats). Vaginal atrophy is also possible
in other clinical situations, such as breast-feeding or
irregular menstrual periods, which may be due to low
oestrogen levels. Finally, medical and surgical history
and current medications may be recorded.

The suspicion of atrophic vaginitis is based on age,
symptoms and medical history. To confirm the diag-
nosis, a pelvic examination of the vulva and vagina
for signs of dryness, redness, and thinning of tissue is
essential. Menopausal women who experience bleed-
ing after intercourse also may require an endometrial
biopsy to rule out endometrial cancer, and a Pap smear
to rule out a problem with the cervix.

An attempt to assess urogenital aging in post-
menopausal women more accurately is thevaginal
health index (Table 1) [15]. This index is a useful tool
for monitoring urogenital health on a longitudinal basis
and for sharing the findings with patients, so that they
can use objective data in their decision-making on phar-
macological or alternative therapy.

6. Treatment

If the other climacteric symptoms are severe or
affect quality of life, hormone replacement is the choice
for a time. Atrophic vaginitis can be treated with oestro-
gen therapy. All routes are equally effective: both sys-
t -
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lubricants for comfort. Women who cannot or do not
want to use oestrogen may use a water-soluble vagi-
nal lubricants as needed, to relieve vaginal dryness and
moisten tissue. All these alternatives are discussed in
this section.

The basic therapy for urogenital atrophy is oestro-
gen replacement. It is most commonly administered in
the form of topical oestrogen. In carefully controlled
trials, no specific treatment regimens have been shown
to be superior to others[8,16–18]. Numerous stud-
ies have compared a diversity of treatment regimens
including creams[19], tablets[20], suppositories[13],
pessaries[18], and more recently, rings[1,18,21]. The
degree of systemic absorption is low initially, prob-
ably because the vaginal epithelium is atrophic, but
increases with the improvement in vascularity through
ongoing treatment[22]. For these reasons, and also
because low amounts of oestrogen are needed to main-
tain vaginal trofism, as confirmed by cytology[23], low
doses are suggested[24,25].

Tibilone, a steroid with a tissue-specific mode of
action, which displays weak oestrogenic, androgenic,
and progestagenic action, also significantly improved
vaginal atrophy and cytology in comparison with place-
bos[26].

A non-hormonal moisturizing vaginal gel contain-
ing purified water, glycerine, mineral oil, polycar-
bophil, carbopol 974P, hydrogenated palm oil glyc-
eride, and sorbic acid (Replens®) used three times a
week has also proved to be more effective for symp-
t en
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emic (oral, transdermal, implants,. . .) and local vagi
al (tablets, suppositories, creams, rings,. . .). Oestro
en cream, tablets or suppositories are inserted int
agina using an applicator, rings by manual placem
omen also may use combined local and syste

estrogen therapy[13], and additionally, water-solub
oms of vaginal atrophy in post-menopausal wom
han an oestrogen cream[27]. Various regimens an
ompounds in the forms of local douches, crea
nd gels have been suggested as substitutes fo
cidity of the normal pre-menopausal vagina an
rovide protection against infection. Vaseline us
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not a good suggestion for the atrophic vaginitis. It
is especially unsuitable if condoms are used for safe
sex, as it breaks down the latex. Another unsuitable
option is vaginal administration of yoghurt, if vagi-
nal dryness is due to a lack of natural moisture or
lubrication.

The homeopathic remedies and phytomedicines
include bryonia (inflamed and dry vagina, dry stools,
constipation), lycopodium (very dry vagina, low self-
confidence, dry skin), and belladonna (vagina painfully
dry and too sensitive to tolerate touch). Other ‘natural’
remedies are nettle (250 mL infusion/daily) to rehy-
drate dry vaginal tissues[28] and comfrey root (bath
and massage twice/day) to keep vaginal tissues flex-
ible, strong, and soft and to use as lubricant for sex
[28]. Dong quai root is said to increase vaginal lubri-
cation. Motherwort (tincture, safflower oil or flaxseed
oil) may increase vaginal lubrication and vaginal wall
thickness within a month of use[28]. Other alternative
and complementary therapies are chickweed tincture,
wild yam, and acidophilus capsules[28]. However, all
these ‘natural and safe’ products have failed to show
efficacy and safety in randomised blind trials in com-
parison with placebos.

Several vitamins, including E[28,29], D [30]
and alpha-tocopherol[31], have been used to treat
some menopausal disorders and atrophy of the vagi-
nal mucosa. Vitamin E, either in daily oral doses of
100–600 IU or administered locally, has been found
to increase vaginal lubrication[28] and to relieve the
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Table 2
Recommendations on the detection and management of urogenital
atrophy

Lifestyle: sexual exercise
Supplements: homeopathic remedies such as byronia, lycopodium,

and belladonna
Lubricants: astroglide or others (be sure that these are compatible

with latex condoms if safe sex is a consideration)
Treatments: polycarbophilic gels, Chinese herbs, acupuncture
Vitamin E and D oil, cream or capsules
Drugs: vaginal oestrogen or systemic hormone therapy

ital atrophy according the criteria of evidence-based
medicine[32]. In conclusion, their recommendations
are described here:

1. Health-care providers should routinely assess post-
menopausal women for the symptoms and signs of
vaginal atrophy, a common condition that exerts sig-
nificant negative effects on quality of life (III-C).

2. Regular sexual activity should be encouraged to
maintain vaginal health (II-2B).

3. Women experiencing recurrent urinary tract infec-
tions should be instructed that consumption of pure
cranberry–lingonberry juice, rather than cranberry
drink, will decrease their risk of urinary tract infec-
tions (I-A).

4. Vaginal moisturizers applied on a regular basis have
an efficacy equivalent to local hormone replacement
for the treatment of local urogenital symptoms such
as vaginal itching, irritation, and dyspareunia, and
should be offered to women wishing to avoid use of
hormone replacement therapy (I-A).

5. Women experiencing vaginal atrophy can be offered
any of the following effective vaginal oestrogen
replacement therapies: conjugated equine oestrogen
cream (I-A), a sustained-release intravaginal oestra-
diol ring (I-A), or a low-dose oestradiol tablet (I-A).

6. Although systemic absorption of oestrogen can
occur with local preparations, there is insufficient
data to recommend annual endometrial surveillance

ens

7 t uri-
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ryness and irritation that accompany atrophic
ther forms of vaginitis[29]. Vitamin D and analog
ave been used in the prevention and treatme
ost-menopausal osteoporosis. However, it has
hown that Vitamin D is also involved in the regulat
f growth and differentiation of stratified squamo
pithelium present in the vagina[30].

. Recommendations

Several guidelines have been proposed in rela
o atrophic vaginitis. An agreement has been rea
egarding the detection and management of uroge
trophy (Table 2). The Joint Committee-Clinical Pra
ice Gynaecology and Urogynaecology of the Cana
bstetrics and Gynecology Society recorded the
edures for the detection and management of uro
in a-symptomatic women using local oestrog
(III-C).

. For menopausal women experiencing recurren
nary tract infections and who have no contraind
tion to local hormone replacement, vaginal oes
gen therapy should be offered (I-A).
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