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Foreword

Skin, Mucosa, and Menopause: Management of Clinical Issues is a unique
volume that brings together experts from around the world to focus on two
very important parts of the body — skin and mucosa.

Skin aging begins at birth, and with life expectancy increasing in most
countries, skin demands our attention. Most people would like a healthy and
inoffensive exterior enveloping their bodies. Aging affects the skin of both
men and women, but women experience a major shift in hormones at midlife
that adds to the complexity of skin, mucosa and physiological changes asso-
ciated with aging.

The respected contributors selected by the editors bring their global exper-
tise and perspective to a wide variety of topics from physiologic changes of
menopause and aging to genital symptoms associated with low estrogen, hair
and nail changes, autoimmune effects on skin, the effects of appearance and
function on quality of life and self-esteem, as well as health policy implica-
tions. There is an effective blend of clinical issues and research findings that
will appeal to both the clinician and the researcher.

The latest research on oxidative stress and cytokines and their role in skin
damage and healing are presented. The effects of genetics, the immune sys-
tem, the environment, and the decline in many sex steroids are explored.

From a clinical perspective, symptoms are of utmost importance, and for
postmenopausal women, vaginal dryness is an almost universal symptom.
The changes in vaginal mucosa related to low estrogen levels can be severe
enough to adversely affect quality of life.

Many options for women are discussed, including the roles of hormone
therapy, cosmeceuticals and cosmetic surgery. Healthy aging and quality of
life go hand in hand. Understanding skin, mucosa and physiology as they
relate to menopause will improve both.

This comprehensive volume should broaden the perspectives of research-
ers and clinicians and motivate ongoing interest in skin and mucosa to the
benefit of midlife women.

Mayfield Heights, OH, USA Margery L.S. Gass, MD






Preface

The global population is aging. One in eight people worldwide will be over
the age of 65 by year 2030. For the first time in history, the elderly will out-
number younger generations.

What was previously thought of as “old” (i.e., age 40) is no longer consid-
ered old. Indeed, people aged 70 often do not consider themselves old. This
population remains intellectually vibrant and will contribute broad experi-
ence, a wiser perspective, and more mature judgment to society. We should
embrace this change.

Our societal institutions must address the implications of this demographic
shift. The medical and public health communities can make a positive con-
tribution in this regard. Of the many challenges ahead, three significant areas
come to mind. The first is our outlook and attitudes. We can shift the para-
digm from being considered “old” toward respecting the value of maturity.
Second, we must help society recognize and better accommodate age-related
changes in physiology, sensory perception, mobility, reflexes and cognitive
abilities, and assist our social institutions to adapt to the physical, emotional
and social needs of older adults. Third, notwithstanding considerable popular
and commercial interest given to the health issues of aging men, the fact is
that women generally live longer and will comprise a more substantial por-
tion of the older population. The experience of the older woman will gain
prominence and must be addressed in a thoughtful and comprehensive way.

This volume focuses on the older woman and specifically on the major
life transition of menopause. This transition is accompanied by changes in
urogenital morphology, physiology, tissue atrophy, sexuality, susceptibil-
ity to infection, and urinary continence and function. Because menopause
is defined by the cessation of menstruation, with attendant connotations of
decline, it is traditionally seen as a loss. Moreover, because of its association
with sexuality, the challenges of menopause also remain somewhat taboo. We
must redefine the experience of menopause from being a “loss” to being a life
transition in which the health and helping professions can offer support. This
volume compiles a breadth of fundamental understanding about postmeno-
pausal health and well being. It is our hope that the information provided
herein will contribute to better health outcomes and a thriving quality of life
for the older woman. Armed with this knowledge and a positive perspective,
let us affirm menopause as the transition through which our mothers, part-
ners, sisters, and friends come of age as wise and wonderful elders of society.
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Preface

Researchers and clinicians who have contributed to this volume hope to pro-
mote a better understanding to women’s menopausal state. We hope that this
compilation will be valuable to its intended audience. Your editors welcome
comments and suggestions.

Cincinnati, OH, USA Miranda A. Farage, MSc, PhD
Cincinnati, OH, USA Kenneth W. Miller, PhD
Seattle, WA, USA Nancy Fugate Woods, PhD, BSN, MN

San Francisco, CA, USA Howard I. Maibach, MD
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Fig. 1.1 Relationship between different time periods surrounding the menopause. (Reproduced, with permission of the
publisher, from World Health Organization Scientific Group. Research on the menopause in the 1990s [5])

Numerous terms have been used clinically,
including perimenopause, menopausal transition,
climacteric, menopause, and postmenopause, to
describe the various nodal points surrounding the
menopause. In 1980, a WHO Scientific Group on
Research on the Menopause proposed some defi-
nitions, in order to be used in studies and reports
on the menopause and to extract comparable
findings, and there are shown in Fig. 1.1 [4].

1.2.1 Menopause

Menopause is the most identifiable event of the
perimenopausal period and should be character-
ized as an event rather than a period of time. The
most widely used definition for natural meno-
pause is as defined by the World Health
Organization as at least 12 consecutive months of
amenorrhea not because of surgery or other obvi-
ous causes [5]. When referring to menopausal
age or onset of menopause in this chapter, we
mean natural menopause as defined above. This
cessation of menses resulting from the loss of
ovarian function is a natural event, a part of the
normal process of aging, and is physiologically
correlated with the decline in estrogen produc-
tion resulting from the loss of ovarian follicular
function and therefore represents the end of a
woman’s reproductive life.

1.2.2 Perimenopause
The perimenopausal period includes the time

before, during, and after menopause, when the
endocrinological, biological, and clinical features

of approaching menopause commence. The years
immediately preceeding and the decades after-
ward, however, are of far greater clinical
significance. The length of this period varies, but
it is usually considered to last approximately
7 years, beginning with the decline in ovarian
function in a woman’s 40s and continuing until
she has not had a menstrual period for 1 year [6].
Perimenopause usually begins in the mid- to late
40s; it is often uneventful but may be abrupt and
symptomatic. The term “climacteric” should be
abandoned to avoid confusion. Symptoms that
begin with the menopausal transition usually con-
tinue into the postmenopausal period.

1.2.3 Menopausal Transition

The period of hormonal transition that precedes
menopause is sometimes known as the meno-
pausal transition period and is characterized by a
varying degree of somatic changes that reflect
alterations in the normal functioning of the ovary.
Early recognition of the symptoms and the use of
appropriate screening tests can minimize the
impact of this potentially disruptive period [6]. In
many cases, however, it is difficult to differenti-
ate stress-related symptoms from those associ-
ated with decreasing levels of estrogen. For this
reason, both stress and relative estrogen defi-
ciency should be considered when managing
problems associated with the menopausal
transition.

In some women, menstrual irregularity is the
most significant symptom of the menopausal
transition [7]. Because abnormal bleeding is one
of the most common symptoms of uterine
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problems, menstrual irregularity during the peri-
menopause should be evaluated carefully. Often
uterine bleeding associated with this transition
period is secondary to normal physiologic estro-
gen fluctuations rather than underlying pathology
and may be treated medically [8].

1.2.4 Postmenopausal Period

The postmenopausal period is one of relative
ovarian quiescence following menopause [4, 6].
Given the current lifespan of women in the
United States, this period can comprise more
than one-third of the average woman’s life.
During this prolonged period, women are suscep-
tible to health problems associated with estrogen
deficiency that tend to be chronic rather than
acute. First of all osteoporosis is not clinically
apparent until decades after menopause, when
unfortunately it becomes harder to treat.
Additionally, the impact of estrogen deficiency
on cardiovascular disease is often confused with
age-related changes, while, because of the
peripheral conversion of both ovarian and adrenal
androgens to estrogen, the loss of ovarian func-
tion does not result in an acute estrogen defi-
ciency in all women.

1.2.5 Time of Natural Menopause

Natural menopause occurs at a median age of
51.4 years and is more or less normally distrib-
uted with a range roughly between 42 and
58 years [7, 9, 10]. However, there is no way to
predict when an individual woman will have
menopause or begin having symptoms suggestive
of menopause. The average age of menopause
has remained invariable during the last decades.
Environmental factors explain only a small
part of the age variance at which menopause
commences [11]. The variation in natural meno-
pause is a trait predominantly determined by
interaction of multiple genes, whose identity and
causative genetic variation remains to be deter-
mined. Based on the fact that there is a strong
association between age at menopause between

mothers and daughters, it is suggested that there
might be a largely genetically determined trait
[12]. Furthermore, the onset of menopause does
not appear to be related significantly to race, par-
ity, height, weight, socioeconomic status, nutri-
tional status, or age at menarche [13]. On the
other hand the interaction among environmental
factors such as smoking (known to accelerate the
age of menopause by 1.5-2 years), body mass
index (BMI), alcohol use, and socioeconomic
status and genetic risk may be important [14]. As
a result, it has been noticed that menopause
occurs earlier in nulliparous women, in tobacco
smokers, and in some women who have had hys-
terectomies [11, 15].

1.2.6 Induced Menopause

There are some medical and surgical conditions
that can influence the timing of menopause. The
term induced menopause is defined as the cessa-
tion of menstruation which follows either surgi-
cal removal of both ovaries or iatrogenic ablation
of ovarian function by chemotherapy or
radiation.

1.2.6.1 Surgical Menopause

It is called the surgical removal of the ovaries
(oophorectomy) throughout reproductive period
and results in an immediate cessation of estrogen
production. In more than 40 % of women who
have hysterectomies, both ovaries are removed,
and this is usually performed at a significantly
younger age than the age of natural menopause.
In this case, there is no perimenopause, and after
surgery, hot flashes and other acute symptoms
associated with the perimenopausal period often
become especially intense [15]. In addition, long-
term surgical menopause has been associated
with significantly higher risk for osteoporosis
than has natural menopause [16]. On the other
hand, recent data suggest that surgical meno-
pause is not a key determinant of cardiovascular
disease (CVD) risk factor status either before or
after elective surgery in midlife [17]. These
results should provide reassurance to women and
their clinicians that hysterectomy in midlife is
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unlikely to accelerate the CVD risk of women, in
contrast to older reports that women with a hys-
terectomy had a worse risk profile and higher
prevalence and incidence of CVD [18]. If a hys-
terectomy is not accompanied by the removal of
both ovaries in a woman who has not yet reached
menopause, the remaining ovary or ovaries are
still capable of normal hormone production. In
this case, a woman cannot menstruate but hor-
monal production from the ovaries can continue
up until the normal time when menopause would
naturally occur. At that time women could report
the other symptoms of menopause such as mood
swings and hot flashes, which are not therefore
associated with the cessation of menstruation.

1.2.6.2 Cancer Chemotherapy

and Radiation Therapy
Chemotherapy and/or radiation therapy in a
woman of reproductive age can result in meno-
pause. The effect of such a treatment on ovarian
function is directly depended on the type and
location of the cancer as well as the toxicity of
the medications used [19]. In this case, the symp-
toms of menopause may begin during the cancer
treatment or may develop in the months follow-
ing the treatment, independently of the woman’s
age.

1.2.7 Premature Menopause

Premature menopause or premature ovarian fail-
ure (POF) is defined as the spontaneous occur-
rence of menopause before the age of 40,
occurring in 0.1 % of women under 30 years of
age and 1 % of women by age 40 [20, 21]. This
definition is rather arbitrary, because it is based
on age only. POF is a collective term for which
proposed causes include autoimmune disease,
syndromes such as fragile X, or inherited
(genetic) factors [22]. Genetic factors are thought
to have a strong association with POF. Among
patients with idiopathic POF, a higher incidence
of family history of early menopause and infertil-
ity has been noted so that a familial transmission
is observed in 30-40 % [23]. Although inheri-
tance appears to be either X-linked or autosomal

dominant sex limited, paternal transmission can-
not be excluded. Furthermore, women with POF
have a genetic pattern similar to whose with idio-
pathic early menopause (between the ages of 40
and 45), suggesting the existence of common
underlying causal factors in both entities. Women
with premature menopause are at risk of prema-
ture death, neurological diseases, psychosexual
dysfunction, mood disorders, osteoporosis, isch-
emic heart disease, and infertility. Public enlight-
enment and education is important tool to save
those at risk [24].

1.3  Physiology of the Normal

Menopause

The ovary is unique in that the age associated
with decline in function (to complete failure)
appears to have remained relatively constant
despite the increase in longevity experienced by
women over the last century [25]. The primary
determinant of reproductive age in women is the
number of ovarian nongrowing (primordial,
intermediate and primary) follicles (NGFs). The
leading theory regarding the onset of menopause
relates to a critical threshold in oocyte number
and particularly the number of ovarian follicles
present in the ovary. Therefore, the number of
ovarian granulosa cells available for hormone
secretion appears to be the most critical determi-
nant of age at menopause, steroid hormone secre-
tion, and gonadotrophin levels [26].

Human follicles begin their development dur-
ing the fourth gestational month. Approximately
1,000-2,000 germ cells migrate to the gonadal
ridge and multiply, reaching a total of five to
seven million around the fifth month of intrauter-
ine life [27, 28]. In female fetus, between the
12th and 18th week, the germ cells will enter
meiosis and differentiate so that all germ stem
cells have differentiated prior to birth. At this
point, replication stops and follicle loss begins so
that the population of NGFs is estimated to be
approximately 500,000—1 million at birth, which
represents the initial NGF endowment in women.
At menarche 500,000-600,000 follicles exist,
while in the adult woman through a combination
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of recruitment toward dominant follicle develop-
ment and ovulation or atresia, the stock of NGFs
is depleted [29, 30]. The pioneering work of
these investigators led to the understanding that
ovarian follicle number decreases with increas-
ing age and that ultimately few, if any, follicles
remain following menopause [31, 32].

Using the combined data from these studies, it
has been suggested that the decline in ovarian fol-
licles associated with aging was best described
by a biphasic-exponential model, which was bet-
ter fitted to the data than either a linear or single
exponential model, as shown in Fig. 1.2 [33]. In
this model, the total follicular endowment at birth
is estimated to be 952,000, with an initial rate of
decay of —0.097. At the age of 38 years and a fol-
licle count of 25,000, a sudden increase in decay
occurs to over twofold the initial rate (—0.237).
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Fig. 1.2 Models of ovarian NGF decay. The log of the
ovarian NGF number is plotted versus age (years). (a)
Linear model, (b) exponential model, and (c) biphasic-
exponential model. Solid lines indicate the fitted model

At this point, the rate of follicular atresia acceler-
ates. In the absence of this acceleration, the
model suggests menopause would be delayed
until age 71. The unexpectedly faster rate of ovar-
ian aging afterwards lowers the follicle popula-
tion to 1,000 at approximately 51 years and is
adopted as the menopausal threshold as it corre-
sponds to the median age of menopause. The
cause of this accelerated depletion is not well
defined. It is also clear that if the factor influenc-
ing the rate of decline is follicle number and not
age, other factors which might account for a
diminished follicle number (genetic risk and pos-
sible toxic exposure) would lead to an earlier rate
of accelerated decline and an earlier age of
menopause.

Realizing the biological implausibility of a
sudden acceleration in follicular depletion, a
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with dashed lines representing the 95 % confidence inter-
val (n=122) (Reprinted from Hansen et al. [26], by per-
mission of Oxford University Press)



