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menopause, hair, trichology The menopause is associated with a cessation of ovarian synthesis of estrogens, what

undoubtedly affects human skin functions and may cause some changes in hair distribu-

tion. An increase in androgen to estrogen ratio leads to a reduction in hair density over the

crown and frontal scalp with a relative sparing of the anterior hair line, what is described

menopauza, wiosy, trichologia as female pattern hair loss (FPHL). Some other diagnoses, including chronic telogen efflu-
vium (CTE) should be also excluded, what may require a scalp biopsy, but the trichoscopy
is essentially useful diagnostic technique. The frontal fibrosing alopecia (FFA) is a distinct
condition that mainly affects postmenopausal women and typically starts 2-12 years after
the beginning of menopause. An essential problem of aging is an increasing number of
systemic diseases that occur soon after the menopause begins. The majority of them
requires a long-term drug interventions and some agents has been reported to affect hair
growth. The impact of medications on hair physiology is distinguished and some drugs
can lead to increased hair loss. Changes in hair distribution in menopause may also con-
sider an unwanted facial hair growth. Some cases of excessive hair growth should be
differentiated from acquired hypetrichosis languinosa (AHL), that may coexist with internal
malignancy. The pathogenesis of the most of trichological disturbances stay not clear, but
some of these hair changes can comprise a significant marker of systemic disorders and
the knowledge of them may have an essential, vital significance.

Stowa kluczowe

Streszczenie

Menopauza jest zwigzana z ustaniem jajnikowej produkcji estrogendw, co niewatpli-
wie wptywa na funkcjonowanie skéry oraz moze powodowaé zmiany w rozmieszcze-
niu owtosienia. Obserwowany relatywny wzrost stosunku androgenéw do estrogendw
prowadzi do redukcji gestosci wioséw na szczycie glowy oraz w okolicy czotowej ze
wzglednym zaoszczedzeniem przedniej linii wioséw, co okresla sie jako zenski typ ty-
sienia. R6wnoczes$nie nalezy wykluczy¢ kilka innych przyczyn takich jak telogenowe wy-
padanie wloséw, co tez moze wymagac¢ biopsji skory, jednakze pomocna okazuje sie
by¢ takze trichoskopia. Kolejnym problemem, ktory dotyczy przede wszystkim kobiet
okresu pomenopauzalnego, jest tysienie widkniejace czotowe, pojawiajace sie typowo
w pierwszych 2-12 latach menopauzy. Istotnym problemem starzenia jest wzrastajaca
liczba schorzen uktadowych, ktére pojawiajg sie na poczatku menopauzy. Wiekszo$é
z nich wymaga dtugoterminowych interwencji farmakologicznych, a cze$¢ lekéw charak-
teryzuje sig¢ oddziatywaniem na wzrost wioséw. Wptyw lekdw na fizjologie wtosow jest

Address/adres: PO L . ) PN ; . ;

o zrdznicowany i cze$¢ Srodkdw moze powodowac zwigkszone wypadanie wtoséw. Zmia-
*Bartosz Miziotek ny rozmieszczenia owtosienia moga réwniez dotyczy¢ niepozadanego wzrostu wioséw
Department of Dermatology w zakresie twarzy. Niektére przypadki nadmiernego wzrostu wioséw powinny byé rézni-
Andrzej Mielecki Silesian Independent cowane z nadmiernym wzrostem wioséw typu meszkowego (hypetrichosis languinosa
Public Clinical Hospital acquista), ktéry moze towarzyszyé procesom nowotworowym. Patogeneza wigkszo$ci
ul. Francuska 20/24, 40-027 Katowice probleméw trichologicznych pozostaje niezbyt jasna, ale czeé¢ z tych zaburzen moze
tel. +48 (32) 256-11-82, 25-91-581 stanowié wazny marker schorzen uktadowych, a ich znajomo$é moze mie¢ istotne, zy-
e-mail: bmiziolek@gmail.com ciowo wazne znaczenie.
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Menopause is defined as the last menses, recog-
nized after 12 months of amenorrhea that is not asso-
ciated with a pathologic cause. On average, the age
of onset of the menopause is 50 years, but it may vary
among women, ranging from 45 up to 56 years of
age (1, 2).

The menopause is a result of a transition from full
ovarian function to a complete lack of ovarian estro-
gen biosynthesis. It is now apparent, that estrogens
have additional, important and diverse functions (3).
Undoubtedly, decrease in estrogens synthesis leads to
climacteric changes, which hinder life of woman and
worsen the quality of life. Typical menopausal symp-
toms comprise hot flushes, sweating, insomnia and
vaginal dryness or urinary frequency. Up to 75% of
menopausal women experience one or more of such
symptoms. Postmenopausal disturbances are ob-
served in the cardiac system (progressive coronary
heart disease, increased blood pressure), in a loss of
bone mineral density or as metabolic changes (wors-
ening lipid profile, altered body fat distribution with cen-
tral obesity, altered glucose and insulin balance) (4, 5).

A number of studies have shown that estrogens
have many important, beneficial and protective roles
in the skin physiology. An impact of estrogens on hu-
man skin is recognized as changes that are observed
in post-menopausal women, with a number of studies
documenting differences seen following the meno-
pause. Many women report a sudden onset of skin
aging several months after climacteric symptoms be-
gin (6).

The menopause leads to skin aging, which becomes
thinner with a loss of collagen content, decreased elas-
ticity and increased wrinkling (3). The decline in es-
trogen, which occurs during the menopause, reduces
the mitotic activity in the epidermal basal layers as well
as modyfing epidermal lipid synthesis, causing xero-
sis (7). There are fewer blood vessels and their walls
are often damaged, resulting in easier occurance of
skin extravasations. Further, unpleasant symptoms,
include numerous teleangiectases, roughness, sallow-
ness, sagging and pigment alternations (8).

Aging associated with climacteric hormonal chang-
es also affects some hair characteristics and is re-
sponsible for decreased hair coverage in middle-aged
women (9). With menopause, the hair distribution of
the female body starts to change, but some changes
can occur both in a distribution and in a structure of
hair. Age related decrease in hair copper and calcium
concentration is observed in perimenopausal wom-
en (2, 10, 11). The optical fibre diameter analysis re-
veals that diameters of hair in the frontal and parietal
scalp are lower in postmenopausal women, but there
is no change in the occipital hair diameter (12).

The hair follicles are often affected in menopausal
women, and indeed, hair represents a specific recep-
tor structure expressing declines related to fluctuations
in circulating levels of sex steroids (9). As it is was
mentioned above, one of the major changes during
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menopause is the virtual cessation of ovarian estro-
gen production. The major source of estrogen after the
menopause is from conversion of adrenal androgen
to estrogen by the enzyme aromatase in the peripher-
al tissues (12). There is an evidence that an estrogen
receptor pathway within the dermal papilla regulates
the telogen-anagen transition of the hair follicle (13).
In humans, estrogens reduce the rate of hair growth,
but prolong the duration of growing phase of hair cycle
growth and probably shorten its resting phase (14, 15).
Estradiol has also been noted to induce aromatase
activity in human scalp follicles and it is the possible
one mechanism by which it may exert own biological
activity (12). While it has been recognized, that estro-
gens stay important modulators of hair growth, the de-
tails of molecular regulatory pathways have not been
well characterized. In contrast, the role of androgens
on hair growth has dominated the field of hair biology
and they are the most important among sex hormones,
that regulates hair growth (16). Androgens can lead to
the conversion of fine vellus hairs to terminal hairs in
pubic and axillary areas, but they cause the opposite
hair conversion on the scalp (17). In postmenopaus-
al women, testosterone levels decrease compared to
young women, although the residual ovarian synthesis
after the menopause appears to contribute to a higher
proportion of circulating testosterone, relative to estro-
gens. This may be due to higher LH levels and their
effect on ovarian stromal steroidogenesis. As there
is a free available to cells and SHBG (sex hormone
binding globulin) bounded — testosterone, in the post-
menopausal period, estrogens dependant SHBG lev-
els decline and may account for higher bioavailability
of testosterone (18). The increase in androgen to estro-
gen ratio may cause some changes in hair distribution
seen during menopause. Hair loss occurs for example
in axillary and pubic areas, whereas some women also
start to lose hair on the scalp and androgenic alope-
cia or frontal fibrosing alopecia should be considered.
It is observed that, the frequency of all-over thinning
and frontal hair loss increases with age of women,
whereas hair loss at the temples do not increase with
age (19, 20). In contrast, some women may also expe-
rience an increase in facial hair (2, 7, 17).

As the role of androgens in perimenopausal alope-
cia has not been clearly established, the most preferred
term for female androgenetic alopecia is currently fe-
male pattern hair loss (FPHL). It much better describes
diffuse hair loss patterns in women with uncertain re-
lationship between androgens and this entity (7, 21).
The term FPHL distinguishes from male pattern of hair
loss described by James Hamilton, which features the
fronto-temporal recession and hair loss over the ver-
tex while the occipital scalp is preserved (17, 22, 23).
A studies supporting a notion of nonandrogen path-
ways involved in FPHL show, that sebum secretion,
a marker of end-organ androgen response, is not
elevated in perimenopausal women (12). It is rather
suggested, that the FPHL occurs in genetically pre-
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disposed women due to androgens (16, 24, 25). Sum-
marizing, neither the androgen-dependent nature nor
the genetic basis of the FPHL has been clearly estab-
lished (26).

Typically, hair in FPHL is fine textured and the pull
test is negative, but some visibility occurs on the scalp
and increases spacing between hair on the vertex
compared with the occiput (12, 27). There is a diffuse
reduction in hair density over the crown and frontal
scalp with relative sparing of the anterior hair line, leav-
ing there 2-3 cm of frontal hair zone (7, 17, 21, 24, 28).
Women who present with a reduction in hair density,
frequently exhibit thinning and widening of the area of
hair loss on the central part of the scalp, which when it
includes a breach of the frontal hairline is described as
Christmas tree pattern, the one observed in the major-
ity of women with FPHL (17, 29).

The clinical evaluation and definition of the FPHL
has traditionally relied on the Ludwig scale, which di-
vides the severity of hair density reduction over the
crown into three grades. Further estimation of hair loss,
was developed as Savin density scale, which classifies
FPHL into 8 stages of increasing crown balding, in ad-
dition to a special subcategory to detect frontal anteri-
or recession. The simplification of Savin’s scale, which
assesses the degree of hair loss using the midline part,
was created by Sinclair as five-point visual analogue
scale (21, 23, 29, 30).

A scalp biopsy in woman with FPHL, shows a nor-
mal follicular count, preserved sebaceous glands, but
there are observed a progressive follicular miniatur-
ization and the accompanying conversion of terminal
follicles into vellus-like follicles. The anagen phase of
these vellus hair follicles is briefer and leads to pro-
duction of shorter and finer hairs (12, 25, 27, 29). Clin-
ical and histopathological observations are consent to
trichoscopy which indicates lower average hair thick-
ness in the frontal area in comparison to the occiput,
more than 10% of thin hair (below 0.03 mm) in the fron-
tal area and the ratio of vellus hair number (frontal area
to occiput) above 1.5:1 (20, 31). The presence of more
than 6 vellus hairs in the frontal scalp at 20-fold magni-
fication can be used as an additional criterion of FPHL,
especially in the initial phases of the disease (32). An-
other important trichoscopy finding is perifollicular dis-
coloration of the skin in FPHL. A ratio of such hair folli-
cles with perifollicular discoloration in frontal to occiput
higher than 3:1 (calculated at 20-fold magnification) is
highly indicative of FPHL. Data shows that a number
of single-hair pilosebaceous units is significantly in-
creased in the frontal area in patients with FPHL com-
pared to the occiput (a ratio above 2:1). Essentially,
trichogram in FPHL reveals an increased percentage
of hair in telogen in affected area, what in early disease
the diagnosis may demand to exclude chronic telogen
effluvium (CTE) (25, 31).

Increased hair shedding is common in the early stag-
es of FPHL, but when little or no reduction in hair vol-
ume over the mid-frontal scalp is seen, the other differ-

ential diagnoses, including acute and chronic telogen
effluvium should be considered. While acute telogen
effluvium is a self-limiting event, the CTE typically pres-
ents an abrupt hair shedding that can have fluctuating
course lasting at least 6 months and may continue for
6-7 years, but ultimately not leading to balding. Follow-
ing the FPHL without treatment, it invariably leads to
a progressive reduction in hair volume over the frontal
scalp (21, 33). Indeed, it has been proposed, but not
confirmed, that decreasing estrogen levels may also
contribute to CTE (16). As the CTE is a diagnosis of
exclusion, a scalp biopsy is required to differentiate
CTE from the early FPHL. It is considered to use the
ratio of terminal to vellus-like hair assessed at < 4:1 as
diagnostic for the FPHL, while ratio > 8:1 is considered
as diagnostic for CTE. Ratios 5:1, 6:1, 7:1 persist inde-
terminate (16, 21, 26). Another research reveals that,
FPHL may be differentiated from CTE basing solely on
trichoscopy criteria. A major trichoscopy criterion of
FPHL is the presence of yellow dots, which reflect hair
follicle ostia lacking any hair (empty hair follicles) and
it is one of the most important trichoscopy features dis-
tinguishing FPHL from CTE. Intrinsically, CTE has no
specific trichoscopy features apart from an increased
proportion of short, sharp-ended hair (31).

The frontal fibrosing alopecia (FFA) is a distinct con-
dition, firstly described by Kossard in 1994, that mainly
affects postmenopausal women (34-39). The mean age
of onset of FFA ranges 56-60 years and typically it starts
2-12 years after the beginning of menopause (34, 36,
37, 40). It is characterized clinically by a slowly pro-
gressive symmetrical band of frontotemporal or fron-
toparietal hairline recession (37). The alopecic skin ap-
pears pale, smooth and devoid of sun-damage signs
in contrast with the adjacent skin of the forehead (38).
The condition develops slowly with spontaneous stabi-
lization over several years, but it is impossible to pre-
dict the degree of expression prior to stabilization (35).
The disease is widely recognized as a clinical variant
of lichen planopilaris (LPP), as it shares aspects with
LPP both clinically and histopathologically (37, 41, 42).
The histologic features of FFA and LPP are similar:
both demonstrate inflamed follicles containing kerati-
nous plugging, apoptotic keratinocytes in the external
root sheath, perifollicular fibrosis, and marked follicular
dropout with fibrotic traxcts at the sites of previously
existing hair follicles. Scattered melanophages can be
seen among the inflammation (36, 41). A striking fea-
ture of FFA is a loss of both terminal and vellus hair (36).
The pathogenesis of FFA has remained still unknown.
Although an autoimmune reaction and hormonal fac-
tors seem to play a role, the exact mechanism of de-
velopment of scarring alopecia in the typical pattern
of FFA is unknown. Laboratory abnormalities typically
include positive anithyroid antibodies or positive anti-
nuclear antibodies (34). Several autoimmune diseases
such as thyroid dysfunction (a significant prevalence
of hypothyroidism) or vitiligo seem to be associated
with FFA, supporting an autoimmune mechanism in
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the pathogenesis of FFA (34, 39). Interestingly, FFA
has been reported to occur also in such pathologies
as sarcoidosis, lymhoidal disorders, skin cancers or
metastatic tumors to the scalp — especially a cancer
of breast, stomach, colon, parotid salivary glands, kid-
ney or melanoma (24, 42). Some observations indicate
a high incidence in a rate of early menopause is found
among female patients with FFA, what indicates a pos-
sible hormonal role in its etiology (34, 37, 39). The de-
crease of estrogens associated with menopause may
alter the control of the hair cycle and in some matter
predispose to the development of FFA (34). Some
response to treatment with finasteride (an inhibitor
of ab-reductase), also suggests that androgens may
be partially responsible in the pathogenesis of the
disease (38). A considerable coexistence of FPHL is
found in patients with FFA. (34, 40) Other findings in
patients with FFA, encompass a loss of eyebrow that
is reported in more than 70% of cases and may be the
initial sign of presentation of FFA (34, 36). Alopecia of
eyelashes and body hair (axillary, pubic and limb) can
also be observed, although less frequently (34-37).
Histological findings reveal, some fibrotic changes in
the accompanying loss of eyebrow, while concomitant
alopecia of other sites seems to be non-inflammatory
and non-scarring (37).

An essential problem of aging is an increasing
number of systemic diseases that occur soon after
the menopause begins. The majority of them requires
a long-term drug interventions and some agents has
been reported to affect hair growth. The impact of med-
ications on hair physiology is distinguished and some
drugs can lead to increased hair loss while others,
can stimulate hair growth or even change their shape
or color. The drug-induced alopecia affects predomi-
nantly a scalp and has typically a diffuse pattern with
non-scarring and transient course. The hair loss usu-
ally results from toxic influence of the drug on the hair
follicle, which depends on the dosage, type of drug
and patient susceptibility. As a consequence, medi-
cations can lead to telogen effluvium, anagen effluvi-
um or both. Therapeutic options are mostly lacking,
however an elimination of drug is often sufficient and
some dietary supplement with vitamins or biotin can
facilitate hair regrowth (43, 44). Cardiology patients
may report hair loss due to: lipid lowering agents, an-
giotensin converting enzyme inhibitors, -blockers and
calcium channel blockers (45). Toxic effects of drugs
used in a therapy of hypertension, coronary heart dis-
ease and cardiovascular insufficiency vary, however
they are usually transient. This is apparent with regard
to alopecia induced by angiontensin converting en-
zyme inhibitors, which occurs in up to 5% of the treat-
ed patients, and depends on the type of drug. Such
hair loss affects usually the scalp, is reversible after
discontinuation of the treatment (46, 47). Lipid lower-
ing agents such as statins and fibrates are responsi-
ble for alopecia in 1-5% of the patients admitted to the
therapeutic regimen. The hair loss is usually transient,
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and affects not only the scalp but also other body re-
gions (28, 47-49). Anticoagulants cause balding in
50% of the patients, which occurs 1-12 weeks after
the last dose is administered. Originally unfractioned
heparin was mainly blamed for this condition, however
it has recently been demonstrated that low molecular
weight heparins and warfarin have the same side ef-
fect. Anticoagulants belonging to the vitamin K antago-
nist group involve hair thinning usually between 3 and
20 weeks after the onset of the therapy. Most cases of
hair loss are of benign nature and only 20% of patients
display pronounced clinical symptoms, initially present
on the scalp and later occurring in the eyebrow, armpit
and pubic areas (50, 51). Drugs used in psychiatry and
neurology are also responsible for drug induced alope-
cia. Carbamazepine induces hair loss in up to 10.0% of
individuals, Valproic acid in 2.6-12%, lithium salts in
12-17% and dopaminergic drugs in up to 30% of pa-
tients submitted to the therapeutic regimen (52, 53).
The group of drugs that induce changes in hair growth
related to hormonal changes is very wide. Drugs used
in thyroid gland diseases, such as propylotiouracyl or
metizole, may be responsible for iatrogenic hypothy-
roidism and therefore lead to alopecia (44).

Changes in hair distribution in climacteric women
may also consider some kind of unwanted hair growth.
Body hair in women usually tends to rise until meno-
pause, however facial hair tends to increase even in the
elderly (9). The frequency of facial hair gain varies with
site, with the prevalence on the chin over the upper
lip (19). The prevalence of hirsutism in postmenopaus-
al women has not been fully documented, but it is sup-
posed that about 50-70% of women report excessive
facial hair growth after menopause, even though there
is no hormonal replacement therapy (9, 54). Although
the occurrence of hirsutism in the elderly women is of-
ten, the causes and its intensity should be differentiat-
ed. In more than 95% of cases in women, hirsutism is
due to benign condition, but some pathological issues
should be also considered (7). Potential etiologies
encompass both tumors or non-neoplastic such as
PCOS, obesity-induced hyperandrogenic anovulation,
Cushing’s syndrome, persistent congenital adrenal hy-
perplasia, iatrogenic hyperandrogenism and ovarian
stromal hyperplasia or ovarian hyperthecosis (54-56).
According to the classical or modified Ferriman-Gall-
way scale, a score of > 8 is considered to represent
hirsutism, however this scale may be not suitable for
menopausal women. It results from changes which en-
compass both the hair distribution as well as the char-
acter of hair, what differs them from such observed in
women at reproductive age (7).

Some cases of excessive hair growth should be dif-
ferentiated from increased lanugo hair growth. Essen-
tially, the report of lanugo-like hair growth in areas that
were previously hair free should be considered as an
important indicator, known as acquired hypetrichosis
languinosa (AHL), that may coexist with internal malig-
nancy (57, 58). It is a rare paraneoplastic dermatosis
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that was first described by Turner in 1865 in a female
patient with breast cancer (58). The term hyperthisosis
languinosa refers to increased growth of thin and soft
hair, typically with the sudden onset (58, 59). These
lanugo hair, which are fine and nonpigmented, can
reach unusual length (57). The syndrome is more often
observed in women than in men (70 vs. 30%) with an
average age of onset 40-70 years (58, 60). In women,
AHL should be differentiated from hirsutism, which is
distributed in an adult male pattern (60). AHL is pref-
erentially located on the face, but it may also involve
the thorax and extremities, spreading in a craniocau-
dal manner (58, 60). This cutaneous syndrome is most
commonly associated with adenocarcinoma of the
lung and colon, but occurance of AHL in other malig-
nancies have been reported, such as breast cancer,
gastric adenocarcinoma, Ewing’s sarcoma or myeloid
leukemia (59 63). There is observed a strictly parallel
development of AHL and the tumor, with complete dis-
appearance of hypertrichosis in the weeks following
surgical removal of the tumor, but the most character-
istic is that it usually occurs when the tumor is dissem-
inated (60, 61). The syndrome may represent the inap-
propriate and perhaps ectopic production of a hormone
normally produced during fetal development (59). This
factor leads to a prolongation of the anagen phase of
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