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Preface

A physician is not angry at the intemperance of a mad patient,
nor does he take it ill to be railed at by a man in fever.

Just so should a wise man treat all mankind,

as a physician does his patient,

and look upon them only as sick and extravagant.

Lucius Annaeus Seneca (4BC-AD65)

Every physician comes into the situation of having to care for patients who
are perceived as difficult because of behavioral or emotional aspects that
affect their interrelationship. From experience, few dermatologic complaints
carry as much emotional overtones as those related to hair loss.

Difficulties may be traced to the patient, to the physician, or to the under-
lying dermatologic condition itself. Patient factors include psychiatric disor-
ders, personality disorders, and behavioral traits. Physician factors include
overwork, poor communication skills, low level of experience, and discom-
fort with uncertainty. Finally, some dermatologic conditions may be chal-
lenging both in terms of differential diagnosis and effective treatment.

Usually, a detailed patient history, systematic physical examination, perti-
nent screening blood tests, and a biopsy will establish a specific diagnosis,
and once the diagnosis is certain, treatment appropriate for that diagnosis is
likely to control the problem. Nevertheless treatment options remain limited,
both in terms of indications and efficacy.

Success depends both on comprehension of the underlying pathology and
on unpatronizing sympathy from the part of the physician. Ultimately,
patients need to be educated about the basics of the hair cycle and the nature
of their condition and why considerable patience is required for effective cos-
metic recovery. Communication is an important component of patient care.
For a successful encounter at an office visit, one needs to be sure that the
patient’s key concerns have been addressed. Physicians should recognize that
alopecia goes well beyond the simple physical aspects of hair loss. Patients’
psychological reactions to hair loss are less related to physicians’ ratings than
to patients’ own perceptions. Some patients have difficulties adjusting to hair
loss. The best way to alleviate the emotional distress is to eliminate the hair
problem that is causing it.

Finally, patients with hypochondriacal, body dysmorphic, somatoform, or
personality disorders remain difficult to manage. Therefore, patients should
also be assessed carefully for untreated psychopathology, and as indicated,
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physicians should seek professional care or support from peers. The physician
should be careful not to be judgmental or scolding because this may rapidly
close down communication.

Treatment success ultimately relies on patient compliance. Rather than
being the patient’s failure, patient noncompliance results from failure of the
physician to ensure confidence and motivation. The influence of the prescrib-
ing physician should be kept in mind, since inspiring confidence versus skep-
ticism and fear clearly impacts the outcome of treatment. Sometimes the
patient gains therapeutic benefit just from venting concerns in a safe environ-
ment with a caring physician.

You could read every textbook available on hair growth and disorders and
still not be able to treat hair loss effectively. This book is a thorough guide
going beyond the technical aspects of trichology and evidence-based medi-
cine, providing specialists and primary care physicians experienced in the
basic management of hair loss with the extra know-how to master the ulti-
mate challenge of the difficult hair loss patient.

Wallisellen, Switzerland Ralph M. Triieb



Author

Posteriores enim cogitationes, ut aiunt, sapientiores solent esse
(Second thoughts are best as the proverb says)

Marcus Tullius Cicero, Philippicae (XII, 2)

Ralph M. Triieb is a Professor of Dermatology. He received his MD and Swiss
Board Certification for Dermatology and Venereology as well as for Allergology
and Clinical Immunology from the University of Zurich, Switzerland. In
1994-5 he spent a year at the University of Texas Southwestern Medical Center
at Dallas with Rick Sontheimer and at the Howard Hughes Medical Institute in
Dallas with Bruce Beutler (Nobel Prize Laureate for Medicine, 2011) to com-
plete his Fellowship in Immunodermatology. After 20 years! tenure at the
Department of Dermatology, University Hospital of Zurich, where he estab-
lished and was head of the Hair Consultation Clinic, in 2010 he set up a private
Center for Dermatology and Hair Diseases in Zurich-Wallisellen. He is past

vii



viii

Author

President of the European Hair Research Society (2008-11) and founding
President of the Swiss Skin and Hair Foundation (2011). His clinical research
interests focus on hair loss in women, inflammatory phenomena, hair aging
and anti-aging, and patient expectation management. He is the author of more
than 170 peer-reviewed scientific publications and author or editor of a number
of textbooks on hair, including the Springer books Male Alopecia:Guide to
Successful Management (2014), Aging Hair (2010), and Hair Growth and
Disorders (2008).



Acknowledgment

There is something good in all seeming failures. You are not to see that now. Time will
reveal it. Be patient.

Swami Sivananda (1887-1963)

I would like to acknowledge all my difficult hair loss patients, who have
challenged me and herewith taught me the most.






Contents

1 Introduction: Defining the Difficult Hair Loss Patient . . . ... ... 1
2 Prerequisites for Successful Management of Hair Loss . ....... 3
2.1 PatientHistory . ......... ... ... 3
2.2 Examination Techniques ... ........ ... .. ... .. ... ... 9
2.3 Quantifying HairLoss .. ........ .. i, 14
2.4 Communication Skills .. ...... ... .. ... .. . L. 17
2.5 AvoidingMental Traps. . ......covvtiiine .. 21
Further Reading . ........ ... . .. .. . i 26
3 Patient Expectation Management . . ....................... 31
3.1 Listeningtothe Patient ............ .. ... .. ... .... 31
3.2 EducatingthePatient.............. .. ... .. ... ...... 34
3.3 Creating Reasonable Expectations. .. ................... 34
34 Satisfaction Survey ............. .. 36
3.5 Special Patient Groups. . ...t 36
351 Children....... .o 36

3.5.2 Women of Childbearing Age, Pregnancy,
and Lactation . ............ ... .. .. . .. ... 39
353 Elderly ... 40
3.5.4 Ethnic Hair (Afro-Textured Hair) ................ 42
3.5.5 Transsexuals. ............coiuiininiinen.. 45
Further Reading .......... ... .. .. . i 46
4 The Difficult Dermatologic Condition. . .................... 49
4.1 Congenital Atrichia and Hypotrichosis . ................. 49
4.2 Challenges in Non-scarring Alopecia . .................. 54
4.2.1 Androgenetic Alopecia ........................ 54
422 AgingHair........ .. .. .. .. . . 69
4.2.3 Telogen Effluvium......... ... ... ... .. ... ... 80
424 AlopeciaAreata............ ... ... 89
4.2.5 Chemotherapy-Induced Alopecia ............... 100

4.2.6 Adverse Effects of Molecularly Targeted
TherapiesforCancer . ........................ 103
4.3 Scarring Alopecias. . ... 107
43.1 Classification . ..........c.ovuiuneninennenen.. 107
432 Treatment............oueueuiunenenennenenn. 114

Xi



xii Contents
4.3.3 Graft-Versus-Host Disease. .. .................. 115
4.3.4 Antitumor Necrosis Factor-Alpha Therapy-Induced
Alopecia. . ....oviii 118
44 RedScalp....... ..ot 118
4.4.1 Atopic Dermatitis of the Head and Neck Type . . ... 119
4.4.2 Rosacea-Like Dermatosis of the Scalp ........... 121
443 ScalpBurnout.......... ... ... i 122
FurtherReading ....... ... ... . ... . i ... 124
5 DPsychopathological Disorders ........................... 139
5.1 Classification .. ...ttt enan... 140
5.2 Psychophysiological Disorders . ...................... 140
5.2.1 PFolliculitis Necrotica . . ......... ... ... 141
5.3 Primary Psychiatric Disorders. ....................... 142
5.3.1 Neurotic Excoriations of the Scalp .............. 144
5.3.2 Imaginary Hair Loss
(Psychogenic Pseudoeffluvium). .. .............. 147
5.3.3 Dorian Gray Syndrome . ...................... 148
5.3.4 Delusions of Parasitosis (Ekbom’s Disease) . ... ... 151
5.3.5 Trichotillomania............................. 153
5.3.6 Factitial Dermatitis of the Scalp ................ 156
5.4 Chronic Cutaneous Sensory Disorders ................. 157
54.1 Trichodynia ........... .. .. .. . . ... . ... 159
5.4.2 Trichoteiromania . ............... .. .. ... ... 161
5.5 Adjustment Disorders ............. .. .. ... . ... 162
5.6 Personality Disorders. ................ ... 163
FurtherReading ........ ... ... .. .. .. . i 168
6 Tackling Adverse Effects ............................... 173
6.1 Adverse Reactions to Topical Minoxidil .. .............. 173
6.2 Adverse Reactions to Oral Finasteride. . .. .............. 179
6.3 Post-Finasteride Syndrome . ......................... 181
6.4 Adverse Reactions from Hair Transplantation Surgery. . . .. 182
6.5 Adverse Effects from Cosmetic Hair Treatments ......... 186
6.5.1 From Inappropriate Washing: Hair Matting ....... 186
6.5.2 From Inappropriate Drying: Bubble Hair ......... 187
6.5.3 From Inappropriate Styling: Cosmetically
Induced HairBeads . ......................... 187
6.5.4 From Contact Sensitivity: Allergic Contact
Dermatitis. ... ... 187
6.6 NoceboReaction ............... ..., 189
Further Reading ........... ... ... .. i, 190
7 Patient Noncompliance. ... ............................. 195
FurtherReading . ........ .. .. .. .. .. . .. .. ... .. .. .. 196
8 Optimizing Therapy Beyond Evidence-Based Medicine. . . . .. 199
8.1 TImpact of Seasonality of Hair Growth and Shedding ... ... 201
8.2 Concept of Multitargeted Treatment . .................. 202

8.2.1 Comorbidity............ .. .. ... i 204



Contents xiii
8.2.2 Value of Nutritional Therapies. ................. 204
8.2.3 Low-Level Laser Therapy ..................... 215
8.2.4 Value of Cosmetic Treatments. ................. 216
8.2.5 Targeting the Inflammatory Component
in Androgenetic Alopecia ..................... 218
8.3 Off-Label Useof Drugs............c.oiiiiiienoon.. 219
FurtherReading .......... ... ... . . i 221
9 Exemplary Case Studies of Successful Treatments . ......... 225
9.1 Acquiring the Skills for Effective Treatment of Alopecia
and Related Conditions .. ............. .. .. .. .. ..... 225
9.2 Androgenetic Alopecia ........... ... ... . ... 226
9.3 Senescent Alopecia ..............oiiiiiiiiii... 236
9.4 Alopecia Areata . . .........ouniniinin i, 241
9.5 Chemotherapy-Induced Alopecia ..................... 258
9.6 Scarring AlOpecias. . ...t 260
9.7 RedScalp......cooiiiiniii i 268
9.8 Multitargeted Treatments. .. ... ........c..ooueeneen .. 271
9.9 Hair Transplantation ............. ... ... .. ... .. .... 281
Further Reading .......... .. .. .. ... . .. .. . . .. . ... 285
10 Epilogue: FaithHealing . ............................... 287
10.1 EarliestCultures. . ........... ... .. o ... 289
102 OldTestament ............c.ooouniiiniininneenann... 292
103 New Testament. ... ... .. 294
104 InCatholicism ........... ... .. ... 295
10.5 InOther Confessions...............coviuiiioin... 300
10.6 The ScientificBasis........... ... .. .. .. ... ... 306
Further Reading . ......... .. .. .. ... .. .. i 312
NamelIndex .. ... ... ... .. .. ... .. .. . . . . . 313

SubjectIndex ............ .. .. .. ... 317



Introduction: Defining the Difficult
Hair Loss Patient

The difficult patient can be defined as one who
impedes the clinician's ability to establish a ther-
apeutic relationship. Data from physician surveys
suggest that nearly one out of six outpatient visits
are considered difficult.

The recent past has seen an increase in study
of the difficult patient, with the literature warning
against viewing the patient as the only cause of
the problem. It suggests, rather, that the clini-
cian—patient relationship constitutes the proper
focus for understanding and managing difficult
patient encounters. Therefore, communication

© Springer International Publishing Switzerland 2015

Hair Peace, John Lennon and Yoko Ono, Amsterdam,
1969, B/W photo (by Nico Koster, Center for Dermatology
and Hair Diseases Professor Triieb)

There are three secrets to managing.

The first secret is have patience.

The second is be patient.

And the third most important secret is patience.

Chuck Tanner (1928-2011)

between clinicians and patients is a key factor in
understanding and caring for patients who are
perceived to be difficult.

Probably the most frequent cause for diffi-
cult patient encounters are prior negative
patient experiences with physicians; others
are specific psychopathological disorders
related to the somatic complaint that again
have to be identified as such.

R.M. Triieb, The Difficult Hair Loss Patient: Guide to Successful Management of Alopecia

and Related Conditions, DOI 10.1007/978-3-319-19701-2_1



1 Introduction: Defining the Difficult Hair Loss Patient

Prerequisites for a successful management of
hair loss are twofold: on the technical and on the
psychological level.

On the technical level, prerequisites for suc-
cess are a specific diagnosis, a profound under-
standing of the underlying pathophysiology, the
best available evidence gained from the scientific
method for clinical decision making, and regular
follow-up of the patient combining standardized
global photographic assessments and epiluminis-
cence microscopic photography with or without
computer-assisted image analysis.

With respect to the diagnosis, one must
remain open minded for the possibility of a
multitude of cause relationships underlying
hair loss and therefore also for the possibil-
ity of combined treatments and multitar-
geted approaches to hair loss.

Ultimately, evidence-based medicine (EBM)
guidelines do not remove the problem of extrapo-
lation to different populations or longer time
frames. Even if several top-quality studies are
available, questions always remain about how far,
and to which populations, their results may be
generalized. Certain groups have been histori-
cally under-researched, such as special age
groups, ethnic minorities, and people with
comorbid conditions, and thus the literature is
sparse in areas that do not allow for generalizing.
EBM applies to groups of people, but this does
not preclude clinicians from using their personal
experience in deciding how to treat each patient.

Therefore, good medical practice (GMP)
means integrating individual clinical exper-
tise with the best available external evi-
dence from EBM.

On the psychological level, for a successful
encounter at an office visit, one must be sure that
the patient's key concerns have been directly and
specifically solicited and addressed: acknowledge

the patient’s perspective on the hair loss problem,
explore the patient’s expectations from treatment,
and educate the patient into the basics of the hair
cycle and why patience is required for effective
cosmetic recovery. One must recognize the psy-
chological impact of hair loss.

Physicians should recognize that alopecia
goes well beyond the simple physical
aspects of hair loss. Patients’ psychological
reactions to hair loss are less related to phy-
sicians’ ratings than to patients’ own
perceptions.

Some patients have difficulties adjusting to
hair loss. The best way to alleviate the emotional
distress is to eliminate the hair disorder that is
causing it. Only a minority of patients suffer from
true imaginary hair loss. These have varied
underlying mental disorders ranging from over-
valued ideas to delusional disorder. In these
cases, one must aim at making a specific psycho-
pathological diagnosis.

Communication is an important part of patient
care and has a significant impact on the patient’s
well-being. Successful communication is the
main reason for patient satisfaction and treatment
success, while failed communication is the main
reason for patient dissatisfaction, irrespective of
treatment success.

Communication skills require a genuine
interest in the problem of hair loss on the
technical level and a genuine interest in the
patient on the psychological level.

In almost any subject, your passion for the
subject will save you. To succeed, you need the
qualities that are essential in any endeavor: desire
amounting to enthusiasm, persistence to over-
come all obstacles, and the self-assurance to
believe you will succeed. At the same time, try
your best to develop the ability to let your patients
feel into your head and heart.



Prerequisites for Successful
Management of Hair Loss

Try not to become a man of success, but rather try to become a man of value.

As with any medical problem, the patient complain-
ing of hair loss requires a comprehensive medical
and drug history, physical examination of the hair
and scalp, and appropriate laboratory evaluation to
identify the cause. The clinician also has a host of
diagnostic techniques that enable classification of
the patient’s disorder as a shedding disorder or a
decreased density disease and documentation of
true pathology or only perceived pathology.

Prerequisite for delivering appropriate
patient care is an understanding of the
underlying pathologic dynamics of hair
loss and a potential multitude of cause rela-
tionships. By approaching the hair loss
patient in a methodical way, commencing
with the simplest and easiest to recognize
objects, and ascending step by step to the
knowledge of the more complex, an indi-
vidualized treatment plan can be designed.

It must be borne in mind that hair loss often
does not result from a single cause effect, but
from a combination of factors that all need to be
addressed simultaneously for success. Therefore,
it is wise to divide each of the difficulties under

© Springer International Publishing Switzerland 2015

Albert Einstein (1879-1955)

examination into as many parts as possible, and
as might be necessary for its adequate solution,
and finally to make enumerations so complete
and reviews so general, so that nothing is omitted
that might compromise success. For this purpose
it is advisable to design a hair database sheet that
enables a complete record of collected data.

2.1 Patient History
History taking is of paramount importance in
assessing hair loss. By careful and systematic
questioning, it is possible to assess the factors
pertinent to differential diagnosis and particular
lines of further investigation.

In the course of history taking, it is advis-
able never to accept anything for true, nei-
ther from the patient nor from the referring
physician, which is not clearly recognizable
as such, that is to say, carefully to avoid pre-
cipitancy and prejudice and to comprise
nothing more in one’s judgment than what
is presented to the mind so clearly and dis-
tinctly as to exclude all grounds of doubt.

R.M. Triieb, The Difficult Hair Loss Patient: Guide to Successful Management of Alopecia

and Related Conditions, DOI 10.1007/978-3-319-19701-2_2



2 Prerequisites for Successful Management of Hair Loss

HAIR DATA BASE SHEET

Patient History
Family History negative []  androgenetic alopecia [] other:
Personal History

Drug History

Hair Cosmetic Procedures negative []  positive:

Clinical Examination
Hair Loss Pattern androgenetic [ diffuse [ localized [
Scalp Examination

Felt Examination

Part Width Assessment
Hair Pull frontal _____ /50 occipital _____ /50 lesional _____ /50
Hair Feathering normal O pathologic  []

Trichoscopy

Follicular Patterns peripilar sign ] yellow dots [] loss of follicular ostia  []
empty follicles [] black dots [] follicular keratosis |

Vascular/Pigment Patterns vascular | pigment []

Hair Shaft Patterns anisotrichosis [ other:

Exogeneous Materials

Trichogramm Frontal Occipital Contralateral
Anagen with outer root sheath _ % _ % %
Anagen without outer root sheath % % %
Catagen % % %
Telogen % % %
Dystrophic % % %
Broken-off _ % _ % %
Miniaturized %

Laboratory Evaluation
Biochemical Investigations

Microbiological Studies

Scalp Biopsy Specimen

Hair Counts
Daily
Hair Wash/Modified Wash

Final Diagnosis:




2.1 Patient History

A detailed family history relating to hair loss
is pertinent to the diagnosis of genetic disorders.

While monogenic disorders are usually deter-
mined by one gene that has a strong influence on
the phenotype, polygenic traits are likely to be
determined by a large number of genes that con-
fer variable levels of risk. Moreover, complex
polygenic traits usually are not binary in nature,
that is, the trait does not exist as one state or the
other, such as affected or not affected. More so,
the trait presents as a continuous variable that
shows a normal distribution across a population.
Ultimately, genetic sequence variation is not the
only contributing factor that determines the trait.
Environmental influences also play a role. It is
this synergistic interplay between genes and
environment that determines a complex
phenotype.

In everyday clinical practice, we are usually
dealing with androgenetic alopecia that repre-
sents a complex polygenic trait. The genetic
involvement is pronounced, and the importance
of genes concurs with marked sex-dependent and
racial differences in prevalence of androgenetic
alopecia. The high frequency of androgenetic
alopecia has complicated attempts to establish a
mode of inheritance.

As a rule, the risk of premature hair loss
usually rises with the frequency and extent
of the balding trait within first-degree rela-
tives, while a negative family history does
not exclude the diagnosis in a particular
individual.

The personal history encompasses on:

* Date of onset of the hair loss problem
* Periodicity of hair loss

» Rate of progression

* Previous investigations and treatments

* Present and past medical history

* Medications, including hormone active
treatments (anabolics, oral contracep-
tives, hormone replacement therapy)

* Associated symptoms relating to the
general health status

* Associated symptoms relating to the
condition of the scalp

Associated symptoms relating to the condition
of the scalp may be:

¢ Greasiness (seborrhea)

* Dryness (sebostasis)

e Itchiness (pruritus)

e Dandruff

e Burning sensations or
(trichodynia)

* Scratching habit (15 min of scratching
will lead to breakage of hair)

hair pain

Women often blame hair cosmetics for their
hair loss, while some men suspect wearing hats
or helmets as the culprit.

The fact is that neither washing nor blow dry-
ing affects the condition of the hair follicle and
therefore has no impact on hair growth.
Nevertheless, overaggressive shampooing, tow-
eling, and excessive heat from blow dryers may
cause physical damage to the hair shaft resulting
in brittle hair.

Unless a headdress is worn tight enough to
cause long-standing pressure to the scalp or trac-
tion to the hair, wearing a hat does not cause hair
to fall. The perception of hair loss in association
with the wearing of hats or helmets derives from
the fact that male pattern baldness typically starts
at an age in which young men become active in the
military or in professions with headgears. It repre-
sents nothing more than a temporal coincidence.



2 Prerequisites for Successful Management of Hair Loss

Frequently, patients claim of hair loss in asso-
ciation with the use of a particular shampoo, typi-
cally an anti-dandruff shampoo. This observation
is easily explained either through the more
intense scrubbing of the head with a special care
shampoo causing more telogen hairs to be shed,
or the shedding of telogen hairs trapped in scales,
once these are effectively removed from the
scalp.

Diffuse hair loss due to an inhibition of mito-
sis associated with long-term use of shampoos
containing keratostatic anti-dandruff agents, such
as selenium sulfide, has been discussed in the
older literature, but remains controversial.
However, absence of effects of dimethicone- and
non-dimethicone-containing shampoos on hair
loss rates has systematically been demonstrated.

With respect to hairstyling, it is rather the par-
ticular hairstyle than the styling product, such as
gels, pomades, hair sprays, perm solutions, or
coloring, that may result in hair loss. Anything
causing long-standing traction to the hair, such as
tight ponytails, cornrows, or chignons, will lead
to focal hair loss, particularly in association with
androgenetic alopecia. Ultimately, the use of
chemicals and heat as well as braiding is relevant
to central centrifugal cicatricial alopecia in black
women.

Finally, acute telogen effluvium may be
induced by allergic contact dermatitis to hair
dyes, particularly to paraphenylenediamine. In
these cases, patch testing will reveal the culprit.

For a proper appreciation of the condition of
the hair shaft and hair breakage as it relates to
hair care and grooming habits, inquiries should
be made on:

* Frequency and type of shampooing
* Use of hair care products

* Hairstyling products

* Hair coloring agents

* Hair curling or hair straightening

» Hair grooming habits

The medical history should focus on most fre-
quent causes of hair loss:

* TIron deficiency

* Thyroid disorder

* Lupus erythematosus
* Intake of drugs

Drug-induced hair loss is usually a diffuse
non-scarring alopecia that is reversible upon
withdrawal of the drug. Only a few drugs, mainly
antimitotic agents, regularly cause hair loss,
whereas many drugs may be the cause of isolated
cases of alopecia. There is a long list of drugs that
on occasion have been cited as causing hair loss:
all anticoagulant and antithyroid drugs can pro-
duce hair loss; some psychotropic drugs are
likely to induce a drug-related alopecia; it has
been reported that some patients taking lithium
developed hair thinning; case reports with tricy-
clic antidepressants rarely appear in the litera-
ture; hair loss is reported secondary to some
anticonvulsant agents, mainly valproic acid;
among antihypertensive drugs, ACE inhibitors
and systemic or topic beta-adrenoceptor antago-
nists (for treatment of glaucoma) should be con-
sidered as possible causes of hair loss; hair loss
from nonsteroidal analgesics occurs in a very
small percentage of patients; and a few isolated
cases have been reported with some hypocholes-
terolemic or anti-infectious agents.

Regularly, contraceptive pills or hor-
mone replacement therapies with pro-
gestogens that possess net androgenic
activity, such as norethisterone, levo-
norgestrel, and tibolone, induce hair
loss in genetically predisposed women.
It has been proposed that in the presence
of a genetic susceptibility, it is the estro-
gen to androgen ratio that might be
responsible for triggering hair loss in
women. In the same line is the observa-
tion of hair loss induced in the suscepti-
ble women by treatment with aromatase
inhibitors for breast cancer.



2.1 Patient History

Diagnosis of drug-induced alopecia remains a
challenge. The clinical identification of adverse
drug reactions has been based largely on subjec-
tive criteria.

However, the possible culprit of an adverse
drug reaction can systematically be
assessed based on the following six vari-
ables: previous experience with the drug in
the general population, alternative etiologi-
cal causes (usually androgenetic alopecia
or may be caused by the disease that is
treated with the drug in question), timing of
events, drug levels or evidence of overdose,
patient reaction to removal of the suspected
drug, and patient reaction to rechallenge.

Finally, a history should be taken of:

* Dietary behavior and alcohol abuse

e UV exposure

» Cigarette smoking

e Sexual risk behavior and drug abuse
(syphilis, HIV infection)

o Stressful life events

The quantity and quality of hair are closely
related the nutritional state of an individual.
Normal supply, uptake, and transport of proteins,
calories, trace elements, and vitamins are of fun-
damental importance in tissues with a high bio-
synthetic activity such as the hair follicle.
Because hair shaft is composed almost entirely of
protein, protein component of diet is critical for
production of normal healthy hair. The rate of
mitosis is sensitive to the calorific value of diet,
provided mainly by carbohydrates stored as gly-
cogen in the outer hair root sheath of the follicle.
Finally, a sufficient supply of vitamins and trace
metals is essential for the biosynthetic and ener-
getic metabolism of the follicle.

In instances of protein and calorie malnutri-
tion, deficiency of essential amino acids, of trace
elements, and of vitamins, hair growth and pig-

mentation may be impaired. In general, malnutri-
tion is due to one or more of following factors:
inadequate food intake, food choices that lead to
dietary deficiencies, and illness that causes
increased nutrient requirements, increased nutri-
ent loss, poor nutrient absorption, or a combina-
tion of these factors.

It appears that on a typical Western diet, the
hair follicle should have no problem in producing
an appropriate hair shaft.

Nevertheless, vitamin and nutritional defi-
ciencies are not uncommonly observed in
adolescents feeding on “junk food,” people
on fad diets, alcoholics, and the chronically
ill, and especially common in the elderly
population.

As the rest of the skin, the scalp and hair are
exposed to noxious environmental factors. While
UV radiation (UVR) and cigarette smoking are
well appreciated as major factors contributing to
extrinsic aging of the skin, their effect on the con-
dition of hair and the natural course of androge-
netic alopecia have only later attracted the
attention of the medical community.

While the consequences of sustained UVR on
unprotected skin are well appreciated, mainly
photocarcinogenesis and solar elastosis, the
effects of UVR on the evolution of androgenetic
alopecia have largely been ignored. However,
some clinical and morphological observations, as
well as theoretical considerations, suggest that
UVR has some negative effect:

Camacho et al. reported a peculiar type of
telogen effluvium following sunburn of the scalp
after 3 to 4 months with hairstyles that left areas
of scalp uncovered during prolonged sun expo-
sure. The clinical features were increased fronto-
vertical hair shedding along with a trichogram
that disclosed an increase of telogen hairs and
dystrophic hairs. In women the hairs on the fron-
tal region appeared unruly and the frontovertical
alopecia showed loss of the frontal hair implanta-
tion line.



2 Prerequisites for Successful Management of Hair Loss

Ultimately, elastosis is regularly found histo-
pathologically in scalp biopsies, especially in
alopecic conditions, but so far has largely been
ignored. Up to date, no controlled study has been
performed on the degree of scalp elastosis in rela-
tion to the pace of development, duration, or
grade of androgenetic alopecia, though it would
seem to be a good marker for exposure to UVR
penetrating the skin.

In 1996, Mosley and Gibbs originally reported
a significant relationship between smoking and
premature gray hair in both men and women and
between smoking and baldness in men. Since the
number of alopecia in women was very small, no
corresponding calculation could be carried out
for hair loss in women.

Eventually, a population-based cross-sectional
survey among Asian men 40 years or older
showed statistically significant positive associa-
tions between moderate or severe androgenetic
alopecia and smoking status, current cigarette
smoking of 20 cigarettes or more per day, and
smoking intensity. The odds ratio of early-onset
history for androgenetic alopecia grades
increased in a dose-response pattern. Risk for
moderate or severe androgenetic increased for
family history of first-degree and second-degree
relatives, as well as for paternal relatives.

Finally, a history of sexual risk behavior and

The well-recognized psychological effects of
alopecia and our society’s veneration of youth
and its attributes seem to offer a good oppor-
tunity for prevention or cessation of smoking
by increasing public awareness of the associa-
tion between smoking and hair loss.

drug abuse may be relevant with respect to hair
loss due to syphilis or HIV infection.

After decreasing drastically with the avail-
ability of penicillin for treatment in the
1940s, rates of syphilis infection have

increased since the turn of the millennium,
often in combination with human immuno-
deficiency virus. This has been attributed
partly to unsafe sexual practices among
men who have sex with men, increased
promiscuity, prostitution, and decreasing
use of condoms.

The literature on the subject of hair loss due to
stressful life events has been more confounding
than helpful. The presence of emotional stress is
not indisputable proof of its having incited the
patient’s hair loss. The relationship may also be
the inverse. Nevertheless, it has long been recog-
nized that psychosomatic factors play a role in
dermatologic conditions. According to the psy-
chosomatic theory, an organ system is vulnerable
to psychosomatic ailments when several etiologic
factors are operable. These include:

* Emotional factors mediated by the cen-
tral nervous system

* Intrapsychic processes such as self-con-
cept, identity, or eroticism

e Specific correlations between the emo-
tional drive and the target organ, i.e.,
social values and standards linked with
the organ system

» Constitutional vulnerability of the target
organ

Ultimately, the issue of overvalued ideas in
relation to the condition of the hair is not always
easy to resolve; however, it is important to con-
trol stress as a complication of hair loss or fear of
hair loss. For this purpose, strong psychological
support is essential to help limit patient anxiety,
and patients need to be educated about the basics
of the hair cycle. Information about the hair cycle
can be useful to explain why considerable
patience is required for effective cosmetic
recovery.
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The best way to alleviate the emotional dis-
tress caused by hair disease is to eliminate
the hair disease that is causing the problem.
For a successful encounter at an office visit,
one needs to be sure that the patient’s key
concerns have been directly and specifi-
cally solicited and addressed.

2.2 Examination Techniques

The skin and hair are gratifying for diagnosis.
One has but to look and recognize, since every-
thing to be named is in full view. Looking would
seem to be the simplest of diagnostic skills, and
yet its simplicity lures one into neglect. To reach
the level of artistry, looking must be a skilful
active undertaking. The skill comes in making
sense out of what is seen, and it comes in the
quest for the underlying cause, once the disorder
has been named. The first look is best made with-
out prejudices of former diagnoses and without
bias of laboratory data. In many instances a spe-
cific diagnosis is made in a fraction of a second if
itis a simple matter of recognition. The informed
look is the one most practiced by dermatologists;
it comes from knowledge, experience, and visual
memory.

Where the diagnosis doesn’t come from a
glance, the diagnostic tests come in, i.e., the der-
matological techniques of examination and the
laboratory evaluation. Access to the following
diagnostic tools and facilities may be required for
diagnosis:

e Clinical examination (scalp, complete
skin, nails, mucous membranes, pattern
recognition)

* Dermatological techniques (black and
white felt examination, assessment of
hair part width, hair pull, and hair feath-
ering test)

* Dermoscopic examination of hair and
scalp (trichoscopy)

» Hair pluck (trichogram)

* Microscopic hair analysis (light and
polarization)

e Scalp biopsy for histopathology and
immunofluorescence studies

* Wood lamp examination

* Mycology, including KOH preparation
and fungal cultures

» Other microbiological services

* Photographic methods (global photo-
graphic assessment, phototrichogram)

* Blood test facilities (phlebotomy and
laboratory services)

* Access to non-dermatological clinical
disciplines

» Effective communication with nonmed-
ical hair professions for referrals

The naked eye is right for the global look, but
for close inspection, the additional use of a mag-
nifying glass is practiced. The handheld, single-
lens magnifier is the simplest and least expensive,
most commonly used by dermatologists, usually
at a magnification of 3x to 4x. Although the
pathologist lives in a world magnified 100-1000
times, the clinician doesn’t benefit from a highly
magnified view of the patient, lest he performs
dermoscopy (10x) and is knowledgeable of the
clinicopathologic correlations.

Dermoscopy is a noninvasive diagnostic tool
that permits recognition of morphologic struc-
tures not visible to the naked eye. Dermatologists
involved in the management of and scalp disor-
ders have discovered dermoscopy to also be use-
ful in their daily clinical practice. Scalp
dermoscopy or trichoscopy is not only helpful for
the diagnosis of hair and scalp disorders, but it
can also give clues about the disease stage and
progression.

Studies suggest that the use of dermoscopy in
the clinical evaluation of hair and scalp disorders
improves diagnostic capability beyond simple
clinical inspection and reveals novel features of
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disease, which may extend our clinical and
pathogenetic understanding. Therefore, dermos-
copy of hair and scalp (trichoscopy) is gaining
popularity in daily clinical practice as a valuable
tool in differential diagnosis of hair and scalp dis-
orders. This method allows viewing of the hair
and scalp at high magnifications using a simple
handheld dermatoscope (Heine Delta 20°,
DermoGenius®, DermLite II PRO HR®, or
DermLite DL3®), with alcohol as the interface
solution. It can be combined with photography
and digital imaging (Fig. 2.1).

Using dermoscopy, signature patterns are seen
in a range of scalp and hair conditions. Some pre-
dominate in certain diseases; others can even
help making a diagnosis in clinically uncertain
cases.

Ultimately, examination of the scalp by
dermoscopy can reassure patients with hair
loss that they have received a thorough
scalp examination, since patients with hair
loss are very distressed and often feel that
they are not properly examined.

The trichogram or hair pluck test is a semi-
invasive technique for hair analysis on the basis
of the hair growth cycle. It involves the forceful
plucking of 50-100 hairs with a forceps from

specific sites of the scalp and microscopic exami-
nation of the hair roots (Fig. 2.2a, b). A major
objective of trichogram measurements is to eval-
uate and count the status of individual hair roots
and to establish the ratio of anagen to telogen
roots.

Following the original description of the hair
growth cycle by anatomist Mildred Trotter
(1899-1991), studies on the dynamics of the fol-
licular cycle have largely depended on the micro-
scopic evaluation of plucked hairs with
quantitative measuring of the number of individ-
ual hair roots. Subsequently, the trichogram tech-
nique was developed and standardized to serve as
a diagnostic tool for evaluation of hair loss in
daily clinical practice. For this purpose it is
simple to perform, repeatable, and reasonably
reliable under standardized conditions.

Since in 95 % of cases, hair loss is due to a
disorder of hair cycling, trichogram measure-
ments serve as a standard method for quantifying
the hair in its different growth cycle phases as it
relates to the pathologic dynamics underlying the
loss of hair. The percentage of hair roots in ana-
gen, catagen, or telogen reflects either synchroni-
zation phenomena of the hair cycle or alterations
in the duration of the respective growth cycle
phases. Finally, the presence of dystrophic hair
roots signalizes a massive damage to anagen hair
follicles, either by toxins or drugs in higher con-
centrations, or a severe alopecia areata.

Fig. 2.1 Trichoscopic
examination with photography

(DermLite Photo®) e
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Fig.2.2 (a) Plucking hair for
trichogram. (b) Evaluating a
plucked hairs by light
microscopy

The trichogram technique provides reliable
results under the condition that hair sam-
ples are obtained under a standardized
procedure.

In case of complaint of hair breakage or a
pathologic hair feathering test or if there is a high
percentage of broken-off hairs in the trichogram,
light microscopic examination of the hair shaft is
indicated. In general, the patient with a hair shaft
disorder presents with an abnormality or change
in hair texture, appearance, manageability (so
called unruly hair), or ability to grow long hair.

Paramount to the clinical evaluation is to deter-
mine whether there is increased fragility or not
by performing a hair feathering test. An algorith-
mic approach to narrow the differential diagnosis
is to classify hair shaft disorders into congenital
or acquired conditions and in to those with (which
consequently give rise to alopecia) and those
without increased hair fragility. Finally, a sys-
tematic patient history and total clinical examina-
tion of the patient with emphasis on the teeth,
nails, and sweat glands are needed, especially in
the congenital disorders.

Usually, a hair mount and examination of
shafts provides important clues to the diagnosis.
Using the light microscope and polarization the
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great majority of congenital or acquired hair shaft
disorders can be diagnosed in the office.

Many hair shaft abnormalities can also be
recognized by dermoscopy.

Laboratory tests are useful when the probabil-
ity of a disease being present is neither high nor
low, since high degree of clinical certainty over-
rides the uncertainty of the laboratory data.
Clinical suspicion is the determinant, and knowl-
edge of clinical dermatology is the prerequisite
for combining medical sense with economic
sense in requesting laboratory tests.

The greater the number of different tests
done, the greater the risk of getting false
positive or irrelevant leads. The possibili-
ties for laboratory errors increase in the
automated multiple-screen procedures.
Therefore, laboratory testing must be kept
sharply focused.

Hair analysis refers to the chemical analysis of
a hair sample. Its most widely accepted use is in
the fields of forensic toxicology and, increasingly,
environmental toxicology. Hair analysis is also
used for the detection of recreational drugs,
including cocaine, heroin, benzodiazepines, and
amphetamines, and detection of the presence of
illegal drugs. Chemical hair analysis may prove
particularly useful for retrospective purposes
when blood and urine are no longer expected to
contain a particular contaminant, typically a year
or less.

On the other hand, an increasing number of
commercial laboratories are committed to pro-
viding multielemental hair analyses in which a
single test is used to determine values for many
minerals simultaneously. This type of analysis
used by several alternative medicine fields with
the claim that hair analyses can help diagnose a
wide variety of health problems and can be used

as the basis for prescribing natural chelation ther-
apy, mineral, trace elements, and/or vitamin sup-
plements. However, these uses remain
controversial for a number of reasons:

Most commercial hair analysis laboratories
have not validated their analytical tech-
niques by checking them against stan-
dard reference materials.

Hair mineral content can be affected by
exposure to various substances such as
shampoos, bleaches, and hair dyes. No
analytic technique enables reliable
determination of the source of specific
levels of elements in hair as bodily or
environmental.

The level of certain minerals can be affected
by the color, diameter and rate of growth
of an individual’s hair, the season of the
year, the geographic location, and the
age and gender of the individual.

Normal ranges of hair minerals have not
been defined.

For most elements, no correlation has
been established between hair level and
other known indicators of nutrition sta-
tus. It is possible for hair concentration
of an element to be high even though
deficiency exists in the body, and vice
versa.

Microbiological studies are mandatory in
inflammatory conditions of the scalp with scal-
ing, crusting, and/or pustulation. While in
children fungal infections (tinea capitis) predom-
inate, in the adult, bacterial infection with
Staphylococcus aureus is the most prominent.
Diagnosis of fungal and bacterial skin infections
requires swabs and test systems for direct visual-
ization of pathogens (KOH preparation, Gram’s
stain), cultures and special tests for species iden-
tification, and the availability of the appropriate
laboratory infrastructure (Fig. 2.3).
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Fig. 2.3 Reading mycological
culture: positive dermatophyte
culture identified as
Microsporum canis

At times, repeated microbiological studies
are recommended, since with prolonged
antibiotic treatments, typically in folliculitis
decalvans, new and resistant pathogens may
emerge, e.g., Gram-negative folliculitis.

In some cases of alopecia, a diagnosis cannot
be made based on results of physical examina-
tion, diagnostic hair techniques, and laboratory
studies. This is particularly the case in the scar-
ring alopecias. In these cases, a scalp biopsy may
provide the specific diagnosis. In addition, it
must be kept in mind that two types of alopecia
may coexist within the same patient.

In all cases of scarring alopecia, a scalp
biopsy is mandatory.

By definition, scarring alopecia is characterized
by a visible loss of follicular ostia due to a destruc-
tion of the hair follicle on histopathological exami-
nation. The biopsy will help to identify the cause
and rule out infiltrating malignant disease.

In the non-cicatricial alopecias where the fol-
licular ostia are intact, a scalp biopsy is optional
for morphometric studies on transverse sections
(hair follicle density, anagen/telogen ratio, termi-

:
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nal/vellus hair ratio) or to detect specific findings
for a particular diagnosis, such as trichomalacia
in trichotillomania and the peribulbar lympho-
cytic infiltrate in alopecia areata.

In the inflammatory scarring alopecias with
active inflammation, the type of inflammatory
infiltrate (lymphocytic, neutrophilic, mixed,
granulomatous), the pattern of inflammation, and
its relation to the hair follicle usually enable a
specific diagnosis. Where active inflammation is
missing, an elastin stain will help to identify the
scarring process and its pattern.

In a study of 136 scalp biopsies obtained for
histopathology and direct immunofluorescence
(DIF) studies at the Department of Dermatology,
University Hospital of Zurich, a definitive diag-
nosis was made in 126 of 136 biopsies. In 97 %
the definitive diagnosis was made on the basis of
histopathology alone. Characteristic DIF patterns
for lichen planopilaris and cutaneous lupus ery-
thematosus showed high specificity (98 %) but
low sensitivity (34 %) for lichen planopilaris and
high specificity (96 %) and sensitivity (76 %) for
lupus erythematosus.

The diagnostic yield of DIF studies per-
formed on scalp biopsies is highest when
the diagnosis of cutaneous lupus erythema-
tosus is in question.
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Frequent problems related to the scalp biopsy
are the reluctance of many dermatologists to per-
form a scalp biopsy and therefore lack of experi-
ence with the proper procedure and the lack of
familiarity of many pathologists with scalp histo-
pathology. Scalp biopsies are often inadequately
performed: superficial (without subcutaneous tis-
sue), small, often tangential to the hair follicle,
and with crush artifacts. Finally, the hair follicle
and its derangements are complex and dynamic,
while a biopsy only gives a momentary snapshot
of the pathology.

Nevertheless, if done and examined prop-
erly, the scalp biopsy should be an easy,
relatively painless, and bloodless proce-
dure that represents an invaluable adjunct
for confirming or establishing the diagnosis
of a specific type of alopecia, whether scar-
ring or non-scarring.

For an in-depth discussion of the diagnostic
techniques, the reader is encouraged to refer to
the respective textbooks.

2.3  Quantifying Hair Loss

Reliably assessing the actual shedding of hair is a
crucial diagnostic point in trichological practice.
To fulfil office requirements, the test should be
easy, noninvasive, and not time-consuming.
Many methods have been proposed, but all need
standardization.

The hair pull represents a poorly sensitive
method, while telogen percentage in the
trichogram does not correlate with severity
of hair loss.

Daily hair counts are done by the patient at
home to provide a quasi quantitative assessment

of the number of hairs shed daily. For this pur-
pose, the patient is instructed to collect all hairs
that fall out during the morning grooming,
including hairs on the pillow, sink, comb, brush,
and shoulders as well as all hairs that come out
with the morning shampoo. Placing a piece of
nylon netting or gauze over the drain will help
secure hairs otherwise lost during washing. The
entire morning’s collection is placed in a clear,
smooth, plastic bag. The date and information on
whether the hair has been shampooed or not is
written on a label placed on the bag. The patient
is also asked to count every hair in the bag and to
record the total count on the label as well.
Typically, hair collection is done for fourteen
consecutive days, and all fourteen bags are
brought to the physician’s office. It is more prac-
tical, to ask patients to collect and count the hairs
on the five to seven days prior to the trichogram
(daily hair counts) and after washing the hair fol-
lowing the trichogram (hair wash test).

The amount of normal hair shed may vary
from 35 to 180 hairs, depending on the amount of
scalp hair and seasonal factors. The number is
usually higher on the day of shampoo, especially
when the hair is not shampooed daily. In diffuse
telogen effluvium and anagen effluvium, the
number of hairs shed daily is in the 100s, while in
androgenetic alopecia, it may well be less
than 100.

Therefore, it is not wise to trust in rules of
thumb, such as a daily hair count of up to
100 is normal, when evaluating hair loss.

While the daily hair count is a cumbersome
procedure, it has been proposed that the wash
test is probably the best method to adopt. In the
wash test, the patient, five days after the last
shampoo, washes the hair in the sink with its
drain covered by gauze. The hairs entrapped in
the gauze are then counted. In one study assess-
ing hair shedding in children, the wash test
proved to be reliable, with a cutoff point of nor-
mality close to 11. Wash test values increase
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with age. Age-dependent normal values in adults
do not exist.

In an attempt to find a simple method to evalu-
ate reliably the diagnosis and activity of androge-
netic alopecia and telogen effluvium, Guarrera
et al. adopted the modified wash test, which
accomplishes such a task through the assessment
of the number of shed hair and the vellus percent-
age. The collected hairs after washing are counted
and divided into <3 cm and >5 cm in length. The
technique has originally been adapted to differen-
tiate telogen effluvium from female androgenetic
alopecia. The test demonstrated that in female
androgenetic alopecia, 58.9 % of hair is vellus,
whereas in chronic telogen effluvium only 3.5 %.

Eventually, measurement of the effects of
treatment needs to be quantified reliably. The
method should be more sensitive than the wash
test and capable of analyzing relevant parameters
of hair growth, which are hair density, hair diam-
eter, hair growth rate, and anagen/telogen ratio.
For this purpose, computer-assisted image analy-
sis has been proposed: Some patents have been
filed and publications followed since the 1980s.
However, it soon became clear that hair is a tricky
material for automated computer-assisted image
analysis and that numbers might not all be con-
sidered as reflecting hair measurements. Physical
properties of hair, that is, the object and the vari-
ability of the skin, and their background are very
complex. The multilayered fiber is composed of a
nonpigmented cuticle, a cortex with presence or
absence of pigment granules, and a medulla filled
with proteinaceous material or air cavities. On
top, its organization and orientation at the exit
point from the skin must also be taken into
account. A follicular unit comprising a number of
hair follicles (occasionally up to 5) may exit from
a single orifice at the skin surface, and it may be
difficult to count individual hair fibers. Some
attempts have suggested that use of fully auto-
matic systems may be an option, but this has not
been made available to the public.

A software named TrichoScan® combining
epiluminescence microscopy with digital image
analysis has been proposed and marketed for
automated image analysis of scalp hair. This
method requires the use of hair dyes for improved

detection of less pigmented and thinner hair.
Advocates for the method declare that a system
must be able to analyze the biological parameters
that constitute hair growth, which are (1) hair
density (n/cm?), (2) hair diameter (pm), (3) hair
growth rate (mm/day), and (4) anagen/telogen
ratio. Intra-class correlation of approximately
91 % within the same operator and an interclass
correlation of approximately 97 % for different
operators suggested that the method was very
precise and reproducible.

Using standardized photographic equipment
and calibrated processing for contrast-enhanced
phototrichogram (CEPTG) analysis, van Neste
established a protocol that was equally sensitive
as scalp biopsies for hair detection and growth
staging. Taking this as a reference method, a
study was performed to evaluate the advantages
and limits of TrichoScan® for human hair growth
analysis. The study was prompted by a number of
variations that were unexpected after considering
the original claims for accuracy promoting the
TrichoScan® method for hair growth measure-
ment. The investigation did not corroborate these
claims. With the available software, numbers
were displayed for hair counts (all fibers detected
by the software in the target area and those that
touched the border of the target area). This num-
ber is also split into resting hair (telogen) and
those considered growing, that is, in anagen
phase of the hair growth cycle. The commercially
available software provided to dermatologists
and hair clinics originally did not display the
thickness of hair fibers and the hair growth rate.
Although cumulative thickness may be an indi-
rect way to approach the hair thickness measure-
ment, it provides a global measure that depends
on hair cycle duration. Also, it was challenged
that TrichoScan® measures growth accurately.
First, there are no growth rates on the data dis-
play. Second, the precision of anagen hair detec-
tion is not optimal. Indeed, the anagen percentage
was underestimated (difference >5 %) in two out
of four scalp sites as well as in the beard area, but
it was overestimated when thinning was more
important (overestimation of 32 % anagen hair
proportion in the vertex). A number of these
errors (especially with thin hair detection) have
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been described by others using the TrichoScan®
method in normal scalp sites, especially a density
that was underestimated by 22 % and the lack of
detection of thinner hair. As thinning is a phe-
nomenon associated with androgenetic alopecia,
published documents and our experimental study
clearly documented that especially thin hair
counts as well as growth staging generated by the
TrichoScan® method may not be considered as
reliable. Therefore, it was concluded that
TrichoScan® in the present form would not qual-
ify as a test method for quantification of hair loss
according to the internal and other standards par-
ticularly in patients with androgenetic alopecia.

Ultimately, Guarrera et al. assessed the reli-
ability of TrichoScan® in comparison with the
modified wash test. They studied 41 female sub-
jects complaining of hair loss due to androgenetic
alopecia or telogen effluvium and compared the
results obtained with TrichoScan® versus the
modified wash test. The concordance between
the clinical diagnosis and that of the modified
wash test was found to be fair and that between
clinical diagnosis and TrichoScan® fair enough,
though less satisfactory. TrichoScan® and the
modified wash test were concordant in only 17/41
patients (41 %). The modified wash test proved
better in general and especially at detecting telo-
gen effluvium. The authors concluded that clini-
cal observation should be assisted by the modified
wash test and dermoscopy, leaving the scalp
biopsy for very difficult cases. TrichoScan®
proved less useful and may be even misleading in
telogen effluvium.

Computerized methods require further
optimization. Ease of use and fast image
processing, as pointed out by others, are
certainly appreciated. Nevertheless, albeit
speed is considered smart in our culture,
customers, that is, clinicians, patients, and
pharmaceutical or cosmetic companies,
deserve the highest standard and a better
service than merely a fast one. All should
be given the best possible and clinically

most relevant information about hair mea-
surements—both qualitatively and quanti-
tatively—that have diagnostic, prognostic,
and therapeutic relevance.

Finally, global photographic assessment has
successfully been established as a standard
method for objectively monitoring hair growth in
the course of the finasteride trials in men since
1992. Since its introduction the technique has
proven to be essential for follow-up of hair loss
patients undergoing long-term treatment in daily
clinical practice as well.

For clinical study purposes the method is used
in tandem with the phototrichogram technique.
While the latter yields a quantitative measure of
the hair number (n), hair density (n/cm?), ratio of
anagen to telogen phase hairs (%), hair thickness
(pm), and linear hair growth rate (mm/day)
within a defined area of the scalp, the former
reflects the overall clinical changes in the patient
over time in a standardized manner.

Global photographs can be combined with
any other quantitative hair growth method
complementing clinical data. For office-
based clinical practice, a combination of

global photography with trichoscopic
examination and  photography  is
recommended.

Global photographs represent head shots
taken at short distance from the patient and are
therefore different from the close-up photographs
used in the phototrichogram technique. For this
purpose, the patient’s head is positioned in a ste-
reotactic device in which the patient’s chin and
forehead are fixed and on which a given camera
and flash device are mounted, ensuring that the
view, magnification, and lighting are the same at
consecutive visits, thus enabling precise follow-
up of the same scalp area of interest (Fig. 2.4).
The stereotactic camera device can be converted



