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Abstract

With today’s increasing life expectation and quality of life,
the desire to look young and beautiful plays a bigger role
than ever. Aging of the hair is particularly visible. And yet,
cosmetic dermatology has paid comparatively little atten-
tion to the care of the aging hair. The professional market for
cosmetic interventions into the face has preceded those into
the hair for a number of reasons. First, the market for facial
rejuvenation has been dominated by plastic surgeons, until
the fillers and botulinum toxin were introduced. Second, in-
vestigative dermatology found a profound interest in the
study of skin aging, particularly as it relates to ultraviolet ex-
posure, and exposed mechanisms at the level of the DNA
and repair mechanisms, opening venues for effective pre-
ventive measures and pharmacological treatments of aging-
related conditions of the skin. Finally, at the level of health
professionals, the care for the skin has been overrated in re-
lation to the hair, mostly due to economic reasons. Never-
theless, the hair represents an integral part of the face and
our appearance. Moreover, the discovery of pharmacologi-

cal targets and the development of safe and effective drugs
for treatment of hair loss indicate strategies of the drug in-
dustry for maintenance of hair growth and quantity, while
the hair care industry has become capable of delivering ac-
tive compounds directed toward meeting the consumer de-
mand for maintenance of hair cosmesis and quality. To offer
patients the best outcomes toward a more youthful look, we
therefore should look at the whole face including the condi-
tion of the hair for a more comprehensive approach toward
a total facial skin and hair care concept.
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(My skin was once supple and smooth, but now it is withered by age;
my hair had been lustrous and black, but now it is faded and gray.)

Sappho (c. 630 - ¢. 570 BC)

Hair care, color, and style play an important role in
people’s overall physical appearance and self-perception.
Hair defines an individual’s gender, sexual attitude, and
social status. Eventually, aging of the hair is particularly
visible. And yet, cosmetic dermatology has paid compar-
atively little attention to the care of the aging hair, while
cosmetic dermatologic procedures for the face have
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evolved to a booming industry. Nevertheless, the discov-
ery of pharmacological targets and the development of
safe and effective drugs for treatment of hair loss indicate
strategies of the drug industry for maintenance of hair
growth and quantity, while the hair care industry has be-
come capable of delivering active compounds directed to-
ward meeting the consumer demand for maintenance of
hair cosmesis and quality [1].

It is the aim of this paper to introduce the cosmetic
dermatologic interventions for aging hair as an integral
part of a total hair and facial skin care concept.

Demographics of Aging

Worldwide the demographics of aging have changed.
For most of history, populations have been young and
lives short. Population aging is mainly due to 2 develop-
ments: First, people today are living longer than before;
second, there is a decline in the birth rate, resulting in
smaller younger generations relative to older generations,
raising the average age of the population [2].

What Is Beauty?

Beauty is an abstract concept and has been an object of
interest and discussion among both philosophers and
evolutionary scientists. Beauty is understood as an indi-
vidual’s subjective appraisal of attractiveness that is influ-
enced by cultural standards. Sociocultural images of
beauty are best reflected in a variety of popular beauty
icons. However, despite some unique cultural variabili-
ties in esthetic judgments, evidence has shown that simi-
lar patterns emerge across different societies [3]. Indeed,
a set of convincing studies confirm that our perception of
attractiveness predate cultural influences. In his seminal
“The Descent of Man, and Selection in Relation to Sex”
[4], Charles Darwin (1809-1882) reflected on the physi-
cal characteristics that seemed to act as open lures to
predators ant therefore interfere with survival. For exam-
ple, how could the brilliant plumage of peacocks have
evolved? Darwin’s answer was sexual selection, that is,
that certain characteristic evolved because of reproduc-
tive advantage rather than survival advantage. The evolu-
tionary argument hypothesizes that physical signs of
youth and health, such as full lips, smooth skin, clear eyes,
lustrous hair, good muscle tone, animated facials expres-
sion, and high energy level, are at the top of every culture’s
beauty list, simply because they are the most reliable
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physical signals for fertility. Contemporary research has
attempted to identify the physical features that account
for the attractiveness of an individual and has recognized
several factors: facial and body symmetry [5], averageness
of appearance (koinophilia) [6], body-size ratios [7], and
youthfulness [8].

Youthfulness in particular marks an extended period
of reproductive potential. Looking young may be more
important than actually being young, and altering facial
features in the direction of youth results in higher ratings
of attractiveness [9]. In contrast to the substantial litera-
ture on the psychology of physical appearance and attrac-
tiveness, relatively little has been published on the impact
of the condition of the hair. Nevertheless, respective re-
search into the subject has corroborated that loss of hair
diminishes perceived youthfulness and attractiveness
[10].

Definition of Procedures to Divert the Signs of Aging

The antiaging movement is a societal movement that
has committed itself to prevent, delay, or reverse the ef-
fects of aging, at least at the level of recognition. While a
significant portion of the attention of the movement orig-
inally has been on the possibilities for life extension, today
there is a more important interest in techniques to ame-
liorate the effects of aging rather than delay or defeat
them. Central to antiaging medicine have originally been
the administration of hormones, such as menopausal
hormone drugs, and human growth hormone, and of
supplements, while studies into their efficacy have even-
tually revealed that none are effective in extending life
[11], while some may even carry health risks. Therefore,
the current market has changed its focus onto lifestyle
treatments (better aging) to include: weight reducing
agents, agents to treat erectile dysfunction, mood-modi-
fying agents, cosmetic surgery, minimal invasive cosmet-
ic dermatologic procedures, and hair growth-promoting
agents.

On the occasion of a symposium on lifestyle drugs and
aesthetic medicine, the Dorian Gray syndrome (named
after Oscar Wildes Gothic horror novel “The Picture of
Dorian Gray”) was proposed as a contemporary cultural
phenomenon, characterized by an extreme pride in one’s
own appearance accompanied by difficulties coping with
the aging process. By definition, individuals with the con-
dition are users of cosmetic medical procedures and
products in an attempt to preserve their youth. An esti-
mated 3% of the Western population displays features of
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the condition [12]. And yet, in its original meaning in
Koine Greek the word for beautiful was wpatoo, an adjec-
tive etymologically coming from the word wpa, meaning
“hour”. Beauty was thus associated with “being of one’s
hour”. Consequently, a ripe fruit (of its time) was con-
sidered beautiful, whereas a young individual trying to
appear older, or an old individual trying to appear youn-
ger would not be considered beautiful. Examples of dis-
astrous results of excessive plastic surgery and cosmet-
ic dermatologic procedures can be found under www.
oddee.com/item_96587.aspx.

Cosmetic Interventions for Facial Skin and Hair

The professional market for cosmetic interventions
into the face has preceded those into the hair for a number
of reasons.

First, the market for facial rejuvenation has been dom-
inated by the plastic surgeons, until the fillers and botuli-
num toxin were introduced.

Second, investigative dermatology found a profound
interest in the study of skin aging, particularly as it relates
to ultraviolet exposure, and exposed mechanisms at the
level of the DNA and repair mechanisms, opening venues
for effective preventive measures of aging and pharmaco-
logical treatments of aging-related conditions of the skin.

Finally, at the level of the health professional, the con-
dition of the skin has been overrated in relation to the hair,
mostly due to economic reasons. And yet, the hair repre-
sents an integral part of the face and our appearance, with
culture-bound, sex- and age-dependent grooming habits.
At all times, hair coloring, hair pieces, and wigs have rep-
resented ways of coping with precocious loss of hair and
color at the level of the consumer. Eventually, hair trans-
plantation has emerged, while a more profound investiga-
tion into to basics of hair aging, its prevention, and treat-
ment have lagged the advances in skin antiaging [13].

Facial Skin Aging

Facial skin aging is caused by intrinsic and extrinsic
mechanisms. Intrinsic skin aging represents the normal
course of aging for all tissues, whereas extrinsic aging is
mainly caused by exposure to UV radiation, pollution,
and cigarette smoking that is superimposed on intrinsic
or chronological skin aging. Exposed areas of the body
such as the face are, therefore, subjected to both types of
skin aging [14].

Concept of Total Facial Skin and Hair
Care

The first signs of the aging face are usually visible by
the third decade of life, when eyebrows start to descend
as aresult of increased skin laxity, gravitational force, and
repeated contractions of the facial muscles of the perior-
bital region [15]. Progression of the aging process in the
following decades produces additional changes in facial
soft tissues and bony landmarks, leading to alterations in
facial proportions [15, 16].

Age-dependent reduction of sexual hormone levels re-
sult in skin dryness, wrinkling, epidermal thinning, loss
of collagen, and increased skin laxity. The skin becomes
more fragile and its protective functions are reduced [14].
Histologic features of intrinsic aging include reduction in
epidermal thickness by 10-50% with atrophy of the stra-
tum spinosum due to reduced basal keratinocyte prolif-
eration and increased size heterogeneity [17, 18]. The
dermis becomes atrophic and hypocellular, with dimin-
ished microvasculature. Dermal collagen, elastin, and
glycosaminoglycans are altered. The subcutaneous tissue
is reduced in some areas, like the face, and finally, the
number of both sebaceous and sweat glands is reduced
(19, 20].

Procedures to Prevent, Delay, or Reverse the Signs
of Facial Skin Aging

Facial skin is particularly exposed to the influence of
extrinsic factors, which carries the risk of overexposure
and consequent prematurely aged skin. The human face
reflects the first signs of aging, including structural,
functional, and esthetic changes, accompanied with
various benign, premalignant, and malignant patholog-
ic conditions. Since a substantial proportion of skin
changes are related to extrinsic factors they are prevent-
able [21].

The skin is normally equipped with protective anti-
oxidant systems, including chemical and enzymatic anti-
oxidants. Chemical antioxidants can be water soluble (vi-
tamin C, glutathione, lipoic acid, uric acid), or lipid solu-
ble (vitamin E and other tocopherol forms, ubiquinone,
carotenoids). Enzymatic antioxidants include superoxide
dismutase, catalase, glutathione peroxidase, and glutathi-
one transferase. These antioxidants protect the skin from
reactive oxidant species and free radicals; however, with
age and environmental stress, such as UV and ozone ex-
posure, the capacity of these antioxidant systems is di-
minished, making the skin more vulnerable to damage
(22, 23].
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Primary, Secondary, and Tertiary Prevention

Over time, the definition of prevention has expanded
so that its meaning in the context of health services has
evolved. Prevention, in a narrow sense, means averting
the development of a pathological condition. In a broad-
er sense, it includes all measures that limit the progres-
sion of the pathology at any stage of its course. Origi-
nally, a distinction was made between interventions that
avert the occurrence of a pathologic condition (primary
prevention) and interventions that halt or slow the pro-
gression of that condition or its sequelae at any point
after its inception (secondary prevention). Eventually,
the distinctions between types of prevention had ex-
panded to include primary prevention to promote health
prior to the development of pathology; secondary pre-
vention to detect pathology in early stages and to re-
verse, arrest, or delay progression, and tertiary preven-
tion to improve function, minimize impact, and delay
complications.

As risk factors are increasingly considered to be the
equivalent of pathology for purposes of intervention, the
concept of prevention is losing all practical meaning [24].

The mainstay of protection of the skin from premature
aging is adequate photoprotection and abstinence from
smoking. Photoprotection is achieved by sun avoidance,
sun-protective clothing, and sunscreens [21]. A variety of
antioxidants can be included in topical products to boost
the endogenous antioxidant systems within the skin.
These include the common vitamins already found in the
skin, activators of antioxidant enzyme systems present
within the skin, or herbal actives with strong antioxidant
properties [25].

For the most natural and harmonious rejuvenation of
the face, all changes that result from the aging process
should be corrected. Aging is a result of the interplay of
changes occurring in all facial anatomical layers: skeleton,
ligaments, muscles, adipose tissue, and skin. To target
these, multilayer, combined intervention is required to
relax, volumize, resurface, and re-drape facial skin. No
single technology, filler, or neuromodulator can achieve
all the results desired in treating the aging face. The ques-
tion is when and how to combine different esthetic inter-
ventions safely and effectively for the face, hands, neck,
and décolletage. Optimal outcomes are dependent upon
choosing the appropriate technique and ensuring that it
is used correctly. A profound understanding of product
characteristics, anatomy, and the physiology of aging is
essential to know when, where, and how to use the differ-
ent modalities to provide facial harmony [14].
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Skin glow, texture, and pigmentation have an equally
significant impact on attractiveness. Healthy skin can be
retained with the use of topical skincare products, beyond
daily UV protection and topical antioxidants, to include
moisturizers, topical retinoids, hyaluronic acid frag-
ments, bioactive peptides, and DNA repair enzymes, and
some device-based rejuvenating procedures (intense
pulsed light, radiofrequency) for prevention or early
treatment of irregular pigmentation, superficial skin lax-
ity, and/or fine wrinkles [14].

Hair Aging

Aging of hair affects hair color, hair production, and
structural properties of the hair fiber with its consequence
for manageability and overall appearance of the hair.
While most dermatological literature on age-related hair
changes has focused on hair loss, it is equally important
that the hair fibers that emerge from the scalp exhibit sig-
nificant age-related changes that have an equal impact on
the overall cosmetic properties of the hair [26]. Depend-
ing on the individual’s original hair color, quantity, qual-
ity, and hair care habits, there is a great variability in the
age of onset of first signs of hair aging.

Age-related deterioration of cosmetic properties of
hair is related to changes in hair pigmentations (graying),
diameter, curvatures, structural properties (stretching,
bending, torsional rigidity), lipid composition, and the
interdependence of these changes. It is these changes that
are ultimately experienced by subjects that have retained
their hair as they age [26].

Meanwhile, basic scientists interested in the biology of
hair growth and pigmentation have exposed the hair fol-
licle as a highly accessible model with unique opportuni-
ties for the study of age-related effects [27]. The hair fol-
licle’s complex multicell type interaction system involv-
ing epithelium, mesenchyme, and neuroectoderm, and
its unique cyclical activity of growth, regression, rest and
regrowth provide the investigator with a range of stem,
differentiating, mitotic and postmitotic terminally differ-
entiated cells, including cells with variable susceptibility
to apoptosis, for study. As such, human hair follicle me-
lanocytes have even been used as a proxy cell type in neu-
rodegeneration research [28].

Finally, clinical dermatologists involved in the care for
hair have discovered dermoscopy to be useful in their dai-
ly clinical practice. Originally developed for looking at the
skin to distinguish malignant pigmented skin lesions, the
use of the dermoscope has been extended to evaluate oth-
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er dermatological conditions, and eventually to look at
the hair and scalp, where it is called trichoscopy [29]. Ex-
pert opinion suggests that trichoscopy improves diagnos-
tic capability beyond simple clinical inspection. Ultimate-
ly, trichoscopy reassures patients complaining of hair loss
that they are receiving a thorough examination, since
they often feel that they are not properly examined. The
method allows viewing at high magnifications using a
simple hand-held dermoscope, and is combined with
photography and digital imaging for clinical documenta-
tion purposes in the course of treatments for hair loss
[30].

In pattern hair loss, major advances were achieved in
the understanding of peculiarities of the androgen me-
tabolism involved [31]. Since many extrinsic hair growth-
modulatory factors, such as androgens [32], apparently
operate at least in part via the dermal papilla, research is
focused on identifying androgen-regulated factors deriv-
ing from dermal papilla cells. Of the factors that have
been suggested to play a role in hair growth, insulin-like
growth factor has been reported as altered in vitro by an-
drogens [33], underlining its role for hair growth [34].
Nevertheless, the limited success rate of treatment of pat-
tern hair loss with modulators of androgen metabolism,
such as the 5alpha-reductase inhibitors, means that fur-
ther pathogenic pathways must be taken into account
with oxidative stress and follicular microinflammation
and fibrosis currently being the focus of current investi-
gations.

Naito et al. [35] analyzed the effect of the lipid perox-
ides on hair follicles and observed that the topical applica-
tion of linolein hydroperoxides, one of the lipid perox-
ides, lead to the early onset of the catagen phase in murine
hair cycles. Furthermore, they found that lipid peroxides
induced apoptosis of hair follicle cells. They also induced
apoptosis in human epidermal keratinocytes by upregu-
lating apoptosis-related genes. These results indicate that
lipid peroxides, which can cause free radicals, induce the
apoptosis of hair follicle cells, and this is followed by ear-
ly onset of the catagen phase.

Bahta et al. [36] cultured dermal hair papilla cells
(DPC) from balding and nonbalding scalp and original-
ly demonstrated that balding DPCs grow slower in vitro
than nonbalding DPCs. Loss of proliferative capacity of
balding DPCs was associated with changes in cell mor-
phology, expression of senescence-associated beta-ga-
lactosidase, decreased expression of proliferating cell
nuclear antigen and Bmi-1, upregulation of p16(INK4a)/
pRb, and nuclear expression of markers of oxidative
stress and DNA damage including heat shock pro-

Concept of Total Facial Skin and Hair
Care

tein-27, super oxide dismutase catalase, ataxia-telangi-
ectasia-mutated kinase (ATM), and ataxia-telangiecta-
sia-mutated kinase- and Rad3-related protein. The find-
ing of premature senescence of balding DPC in vitro in
association with expression of pl16(INK4a)/pRB sug-
gests that balding DPCs are particularly sensitive to en-
vironmental stress.

In view of this role of oxidative stress, the question
arises whether the pattern hair loss should not be rede-
fined from a genetically determined, androgen-induced,
age-dependent, progressive hair loss with sex-dependent
differences in incidence, pattern and severity to: a geneti-
cally determined, organ-specific (hair follicle) accelerated
aging process with increased sensitivity to internal and
external factors of hormonal, environmental, inflamma-
tory, vascular, and dietary origin, with its implications for
treatment strategies beyond minoxidil and the 5alpha-re-
ductase inhibitors, to include nutritional, anti-inflamma-
tory, anti-apoptotic, low level laser, microneedling, me-
sotherapy, and cell-based therapies [37].

Finally, the medical focus has traditionally been either
on hair loss or on the condition of the scalp in terms of
specific dermatologic conditions, while in fact, the prox-
imate structural arrangement of the scalp and hair leads
to an interdependent relationship between the two. The
protective benefits of the hair to the scalp, such as ultra-
violet radiation screening, moisture retention, and me-
chanical shielding, are obvious, while the role of the scalp
as an incubatory environment for the pre-emergent hair
fiber is often overlooked [38]. Nonetheless, there is a
wealth of observational data on specific dermatological
conditions of the scalp, such as dandruff and seborrheic
dermatitis, atopic dermatitis, and psoriasis, providing
the evidence for the role of the scalp condition in sup-
porting the production of healthy hair. Again, oxidative
stress is prevalent in all of these skin conditions, just as
in normal skin aging, and related to the specific microbi-
ome of the scalp and to the environmental exposures
[39].

Procedures to Prevent, Delay, or Reverse the Signs
of Hair Aging

As in the rest of antiaging medicine, the aim of hair
anti-aging is to delay, reduce, or reverse the effects of
aging on hair. According to the complex nature of the
aging process, the treatment for lifetime scalp and hair
health has to be holistic to include the multitude of con-
tributing factors in a polyhedral and patient-specific
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Color version available online

Fig. 1. Skin anti-aging of the upper and of
the lower face: treatment of forehead wrin-
kles with botulinum toxin (a, b), before
(a) and after (b) treatment, and treatment
of perioral wrinkles (¢, d) with injectable
hyaluronic acid, before (c) and after (d)
treatment (courtesy of Monika Hess, MD,
Zirich, Switzerland; courtesy of Monika
Hess, MD, Ziirich, Switzerland).
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Fig. 2. Skin photorejuvenation with intense
pulsed light: lentigines (a, b), facial telean-
giectasia (¢, d), neck erythrosis (e, f), before
(a, ¢, ), and after (b, d, f) treatment (cour-
tesy of Wolfgang Thiirlimann, MD, Ziirich,
Switzerland).
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Fig. 3. Skin antiaging (total face): total face
resurfacing with CO, laser, before (a, c)
and after (b, d) treatment (courtesy of
Wolfgang Thiirlimann, MD, Ziirich, Swit-
zerland).

Fig. 4. Hair antiaging: treatment of male (a,
b) and female (c, d) pattern hair loss with
combination of 1 mg orale finasteride and
5% topical minoxidil b.i.d. (a, b), before (a)
and after (b) treatment, and 5% topical mi-
noxidil b.i.d. (¢, d) resp., before (c) and af-
ter (d) treatment (Center for Dermatology
and Hair Disease Professor Triieb).

Concept of Total Facial Skin and Hair
Care
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Fig. 5. a, b “Man can have only a certain
number of teeth, hair and ideas; there
comes a time when he necessarily loses his
teeth, hair and ideas,” Voltaire (1694-
1778) at 82, without and with perruque, by
J.A. Houdon (photograph taken by R M.T.
at National Gallery of Art, Washington,
DC, USA).

manner. It comprises both medical treatments and hair
cosmetics.

Medical treatments include: specific pharmacological
treatments of patterned hair loss, such as topical minoxi-
dil and 5alpha-reductase inhibition, pharmacological
treatments of specific dermatological conditions of the
scalp, such as dandruff and seborrheic dermatitis, and
management of age-related general health problems af-
fecting the condition of the hair: nutritional, endocrine,
psychological, drug-related, substance abuse (including
smoking [40]), and multimorbidity.

Since there is a decrease in 5alpha-reductase activity
in senescent alopecia [41], efficacy of the 5alpha-reduc-
tase inhibitors decreases in men after the age of 60 years.
Given that minoxidil exerts its effect independent of an-
drogen metabolism, and fibrosis is not a feature of senes-
cent alopecia, minoxidil works well in these men who
have retained some hair. Moreover, minoxidil is effective
in women irrespective of estrogen levels, and therefore
retains its efficacy in women after menopause, and in
women undergoing endocrine therapy for breast cancer
[42].

The value of the special ingredients shampoos cannot
be underscored as additional elements to enhance the ac-
tion of the pharmaceutical topical or oral treatments by
cleansing the scalp and contributing to a healthy scalp
microbiome. The use of appropriate surfactants com-
bined withingredients, such as zinc pyrithione, ciclopirox,
salicylic acid [43-46], copper chelating agents, such as
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N,N’-ethylene diamine disuccinic acid [47], and others,
contribute to maintain Malassezia spp. and oxidative
stress under control.

Cosmetictreatmentsinclude: appropriate hair groom-
ing habits, appropriate shampoo selection, conditioner
use, hair coloring, hair styling aids, and hair and scalp
photoprotection. The efficacy of hair growth-promoting
agents or antiaging substances in shampoo form is ques-
tionable given their dilution with water and short contact
time, unless they can be absorbed in effective quantities.
Nevertheless, cosmetic products represent a key integral
part of management of aging hair, since they may sig-
nificantly improve the condition of the hair fiber with
more immediate effects, while pharmacologic agents
take their time. Specifically, a leave-on technology com-
bination of caffeine, niacinamide, panthenol, dimethi-
cone, and an acrylate polymer has been demonstrated to
affect the diameter and behavior of individual terminal
scalp hair fibers as an approach to counteract decreasing
fiber diameters. Beyond the diameter increase, the caf-
feine, niacinamide, panthenol, dimethicone, and an ac-
rylate polymer-thickened fibers also demonstrated in-
creased suppleness/pliability (decreased shear modulus)
and better ability to withstand force without breaking
(increased break stress). Although cosmetic treatments
will not reverse the process of hair aging, such technolo-
gies help mitigate the effects of age-related thinning of
hair [48].
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Summary and Conclusions: Concept of Total Facial
Skin and Hair Care

To offer patients the best outcomes toward a more
youthful and healthy look, we should think beyond par-
tial interventions, look at the whole face at its different
tissue depths, and at the condition of the hair to deter-
mine the appropriate approach to a comprehensive treat-
ment with emphasis on recognizing that more than one
procedure will be required to address all issues in ques-
tion: injectables, topical skin care, energy-based thera-
pies, hair growth-promoting agents, nutritionals, and so-
phisticated hair care products should be combined for
optimal results within a total facial skin and hair care con-
cept (Fig. 1-5). Ultimately, postgraduate training into
cosmetic dermatology should integrate both, the facial

skin and the hair, as they relate to age, the environment,
the general health, and nutritional status, in their syllabus
[49].
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