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Chapter One
All About Hair

Social Impact and Aesthetics of Hair

What is it about hair? References to our crowning glory abound in our
historical and cultural experience, a shared consciousness about what it
means to have, or to not have, this most outwardly evident portion of our
human anatomy. So why is hair so important to us, what is its significance
and why do we universally care so much about it? Well, let s examine some
of these questions.

For one thing, it is so obvious. Rarely concealed by clothing, it is one of the
first characteristics that other people notice about us. When someone asks for
a description of an individual, here s what usually comes to mind: He s atall,
blond guy, with long hair like a Viking she s a beaut iful brunette

Medium build, dark, curly hair an impressive shock of t hick, white hair
light-skinned, with dreadlocks or cornrows fat and bald ing shesa real
redhead! he was cute, with poofy hair like an 80 sr ock star.

Notice something common to all these descriptions of obviously quite different
people? Sure, it s the hair. Before eye color, nose shape, sometimes even
before height and weight, people comment on hair: length, color, style, or the
absence thereof. This is a large part of what we present to the world, like it or
not. It is also inevitably present in our concepts of beauty.

The impact is powerful. We know that people with outrageous hairstyles
considered outside the mainstream may have difficulties functioning in society
at large. Our hair speaks to our social, professional, cultural, and/or religious
affiliations, and is an important element of our self-expression. What is less
well known is that bald or balding men are often regarded by society as older,
weaker, more ineffectual, and are more likely to be passed over for
promotions or raises than their peers. They are often seen as less desirable
as potential mates, lacking in virility, and less capable of providing for a
family. Even more significantly, balding men have lower levels of self-esteem
than their peers, suffer more from depression, are less sociable, and are less
likely to succeed in life (British Journal of Psychology, 1995).

Hair is inextricably woven into the fabric of our culture. Consider our common
mythos: Samson and Delilah, Cleopatra, Prince Valiant, Rapunzel,
Goldilocks; hippies, skinheads, mods and rockers, the Beatles (those
loveable moptops from Liverpool! ) Hair and hairstyles define entire eras
(the 1960 s) and cultural movements. Likewise, religion and spiritual
disciplines often consider hair, or its absence, of singular significance. Many
sects of monks or nuns require shaving of the hair as a demonstration of



withdrawal from worldly pursuits into the spiritual world. Conversely, Sikhs
and other religious groups prohibit any cutting of the hair at all.

So in our society, and in most others, there is an enormous symbolism
attached to our hair. There are very few bald members of the United States
Congress, many fewer than would be expected from a normal cross-section
of our population. Our only truly bald president in the past 50 years was
Eisenhower, who was enormously popular as a war hero. Imagine our cultural
icons, our celebrities, even our animated Disney heroes: thick, luxuriant
heads of hair are the desired norm. Why the great emphasis?

Consider the birds of the field (and the snakes in the grass, for that matter).
Feathers, and scales, like hair, are appendages of the skin, similar
modifications in different species. Brightly colored and obvious plumage and
scales are important in mating and courtship rituals in the animal kingdom,
are they not? They are expressions of gender and availability. We all smile at
the image of the strutting cock of the walk , but in th e rooster s world, he s
the king! In our world, hair, an external form of living clothing, expresses
much about us to the world. Our choice of styling, color, and length are, to
some extent, outward signals of our innermost desires and deepest feeling
about ourselves. The loss of this instrument of expression may, for some men
and women, be devastating.

Scientific Basis of Hair Growth and Distribution

In the following discussion, we will mostly be concerned with scalp hair.
Although scalp and body hair share many of the same characteristics, it is
balding that we seek to understand and remedy, so this will be the focus
unless otherwise indicated.

Hair is a living entity, although the shafts we see are largely the extension,
outside the body, of a dead protein called keratin. Beneath the level of the
skin, however, there sits a powerhouse of cellular activity. This cell division
and differentiation pushes the hair shaft outward; thus we see hair growth that
averages about one half inch per month.

There are two types of hair: terminal and vellus. The terminal hairs are the
thick, strong, usually pigmented ones that constitute the greatest volume of
our hair. The vellus hairs are the very fine, short, lightly pigmented hairs,
sometimes called baby hairs, that can be often detected around the hairline,
and throughout the scalp, as well as the light fuzz elsewhere on the body.
This difference is significant when discussing balding, for in balding, the
terminal hairs gradually undergo a metamorphosis called miniaturization .
They become shorter, finer, and less colored; in short, they become vellus
hairs. If you look closely at the heads of balding men, you will see that, in
many of the areas of balding, the strong terminal hairs are replaced by these



fine, vellus, baby hairs; this is miniaturization, and we will discuss this in
greater detail in the next section on hair loss.

In addition to these two types of hairs, the individual characteristics of the hair
are very important in determining appearance (including the appearance of
balding) and styling options. These characteristics include color, curl or kink,
caliber (cross-sectional area) and density (number of hairs per unit area). For
example, although African hair tends to have a lower density (hairs per
square inch) than Caucasian hair, its extreme curliness lends it a great
volume and ability to achieve coverage after hair transplant surgery. Asian
hair, although it tends to be very coarse (high caliber), may be more
challenging to transplant due to the straight nature of the hair, and the
contrast between dark hair and lighter skin. However, these are but a few
examples, and all of these characteristics are taken into account by the hair
restoration expert in designing a program for each unique individual. This is
where the art of hair restoration meets the science.

In addition to the hair shafts themselves, there are other structures involved in
the growth and function of hair. Each hair is associated with a sebaceous
gland, which produces the oily sebum that serves to lubricate the hair shafts.
Likewise, there is an erector pili muscle, which contracts to raise the hair in
situations of anger, fright or cold. Although this function serves little purpose
in humans, we see it in other mammals when their hackles rise.

Hair growth and rest occurs in three phases: anagen, catagen and telogen.
The anagen phase is the period of active growth. At any time, about 85 to
91% of hairs are in this active, anagen phase. Anagen may last from 2 to 7
years, but usually about 3 years on average. The catagen phase is
considered transitional, and the telogen phase is the dormant, or resting
phase. When the hair enters the telogen stage, the hair is either pulled out
during normal grooming, or is pushed out when the new hair shaft growth
begins.

Last, but certainly not least, is the anatomical and physiological unit we have
come to call follicular units . If you have done any cu rrent reading on hair
restoration surgery, you have surely come across this term. Believe it or not, it
was only in the early 1980 s that it was recognized that hairs grew not as
strictly single shafts, but as discrete groups of one, two, three, four, and rarely
five terminal hairs. These hairs are joined by one or two vellus hairs, a
sebaceous gland, an erector muscle, a neurovascular bundle (meaning the
nerve and blood vessels), and the perifolliculum, or fine connective tissue
sheath. These units are easy to see emerging from the skin under slight
magnification on cross section through the skin (figure 1) or when the hair is
clipped short (figure 2).



Figure 2 (surface of scalp)

The significance of recognizing follicular units as the fundamental grouping of
scalp hair cannot be underestimated. This understanding has led to a
revolution in the techniques of modern hair transplantation. The past decade
has given us a whole new perspective on the harvesting, movement and
implantation of permanent hair into areas of balding scalp. This can now be
done, at least by well-trained surgeons and their operative teams, in a
manner that is natural and undetectable. We will discuss this more, in greater
detail, in later sections.



Chapter Two
Hair Loss: Causes and Conditions

There are many causes of hair loss in men and women, including disease,
nutritional deficiency, hormone imbalance, and stress. However, by far the
most common cause is what is called adrogenetic alopecia. Alopecia is
simply the medical term for hair loss. Androgenetic refers to the fact that both
a genetic predisposition to balding, and the influence of androgens, or male
hormones, play a part in this type of hair loss.

In fact, there is a third factor, which is the passage of time, or aging. In other
words, in order for androgenetic alopecia to occur, there must be:

1) a genetic propensity for balding

2) the presence of androgens, or male hormones

3) enough aging time to allow the first two factors to exert their
influence on the hair follicles

Genetics

Genetics is not always simple, and such is the case with balding. Just the
presence or absence of balding in one s parents or grandparents, on either
the mother s or father s side, is not necessarily predictive of one s likelihood of
balding. Certainly, if a man s father is completely bald, and this man begins to
rapidly lose hair in his early twenties, it s a safe bet that he will develop
extensive balding at some point. In short, it s very hard to accurately predict
who will go bald and how rapidly.

This inherent uncertainly about the progression of balding is of utmost
importance in planning surgical hair restoration, as we will see in later
sections. We must always plan for a worst case scenario in order to give
patients the best possible results in the long term, as well as in the short term.
Anything less is irresponsible.

Androgenic Hormones

All normal men and women produce male hormones. The most common of
these are testosterone, androsteinedione, and dihydrotestosterone (DHT).
Androgens are produced by the testicles and adrenals in men, and by the
ovaries and adrenal glands in women. These hormones are quite important in
both sexes, but occur in different concentrations, being much more
predominant in males than in females. This, in part, is responsible for the
typical differences between the genders.

It is the exposure of the hair follicles to DHT, in a genetically susceptible
person, over a period of time, which leads to androgenetic alopecia, or male
and female pattern baldness. How does this exposure to DHT occur?



In certain cells of the hair follicle, and in the sebaceous glands, there are high
levels of an enzyme called 5-alpha-reductase. What this enzyme does is to
convert testosterone, which is delivered to these areas by the blood, into
DHT. This is important not only in understanding the mechanisms of balding,
but also one medical treatment now available: Propecia (finasteride). What
Propecia does is inhibit, or limit the activity of, this 5-alpha-reductase enzyme.
Therefore, there is less conversion of testosterone to DHT, and lower levels
of DHT are found in the follicle. In later sections, we will discuss this and other
medical treatments in much greater detail.

Ading

There is no set age at which balding occurs. It is a process, and this is a
simple, but oft-ignored fact. Like any process, it can be rapid or slow, it can
begin toward the end of life or in the late teens, and it can progress in a
predictably inexorable fashion, or it can stop and start, seemingly stabilize,
and then begin again. Once we understand and accept this as a dynamic
process, then we can better plan for the present and for the future in terms of
how we treat it. This quest for understanding, which you have begun just by
opening this book, will do more than all the despairing thoughts, hand-
wringing, and self-pity, toward allowing a clear-eyed, rational, long term
approach to the problem of hair loss.

So we now have looked at these three interdependent factors that play into
the common types of balding. Again, they are: hormones, genetics, and
Father Time. So what exactly does happen to the hair? Let s take a look.

Assuming we have a genetically predisposed person, then as the follicles are
continuously exposed to DHT, an interesting phenomenon occurs. Remember
the anagen phase, or active growth phase of the hair? This phase becomes
gradually briefer and briefer, and eventually the hair becomes finer and
shorter, and less deeply colored. We call this miniaturization of hairs. This
is also the point at which hair loss tends to first be noticed. It s not that there
are fewer hairs on the head, but that their caliber (cross-sectional area), color
and length are so diminished that they no longer provide coverage for the
scalp beneath. Light penetrates through to the shiny scalp, and this is
perceived by the observer as thinning or balding.

Also, the ratio between hairs in the anagen phase and those in the telogen, or
resting phase, is increased. This simply means that, at any given time, an
increased number of hairs are in the telogen phase. These extra numbers of
telogen hairs will be found in the susceptible zone for common balding, which
is the front, top, and crown of the head. The so-called permanent zone, the
familiar horseshoe-shaped wreath of hair around the back and sides, is
unaffected by these changes. The telogen hairs are easily dislodged during



washing, drying, or combing, and this is the second sign of balding: in
addition to the apparent thinning seen with miniaturization, we begin to see
larger numbers of hairs on the comb, the towel, the pillowcase, or in the
bathroom drain. This can be quite traumatic, especially for the younger man
or for women. In the next section, we will discuss the natural history of
balding, that is, the way it first presents or appears, the different ways it
progresses, and how it affects the different regions of the head.

For the sake of completeness, let s briefly mention some of the other patterns
of hair loss, if only to distinguish them from androgenetic alopecia (male and
female pattern baldness). There is alopecia areata, where discrete patches of
scalp go bald; triangular alopecia, which tend to occur in a triangular pattern
in the temporal area; alopecia universalis, in which the entire body may be
affected; and various toxic alopecias, including those following a severe
illness, sometimes with high fever, or following pregnancy. Toxic alopecias
may also occur with low thyroid and/or pituitary gland function, or following
chemotherapy. The cicatricial (scarring) alopecias occur following tissue
destruction and inflammation.

Also seen are the so-called diffuse alopecias (patterned and unpatterned), in
which there is widespread thinning that may affect the permanent zone as
well as the areas vulnerable to balding. In any or all of these less common
types of balding above, it may be necessary to have a complete physical and
laboratory workup, possibly including scalp biopsy. So again, the common
types of balding are directly related to the presence of male hormones in a
genetically predisposed person over time. This can occur in both men and
women. The process involves progressive miniaturization of the terminal
hairs, and diminished length of the active hair growth cycle. Now, let s take a
look at how this microscopic, cellular process is manifested on the head; we
can call this the natural history of balding.



Chapter Three:
The Natural History of Balding

The natural history of balding is simply the way it first presents or appears,
the different ways it progresses, and how it affects the different regions of the
head. We consider it vital that anyone with common balding become familiar
with these concepts. If you can become as conversant as possible with the
different balding patterns, and can learn to compare and contrast your own
hair loss with these known patterns, you will become a more informed patient.
You will ask better questions, understand the answers in more depth, and be
more likely to take care of the hair that you do have. Also, if you choose a
medical or surgical hair restoration treatment, you will most likely have
appropriate expectations, and be more apt to follow the doctor s instructions
about post-operative care or taking your medications.

In the beginning, we are born with varying amounts of soft, fine baby hair,
which is vellus in nature. As we grow, much of our hair becomes the more
robust terminal type. It may change in pigmentation, often becoming darker,
and it may acquire a curl or wave, and may become coarser.

After puberty, we see what we call the adolescent hairline. This type of
hairline may only persist for a few years, and is characterized by its low, fairly
flat spread across the forehead. This looks great on teenagers, but this is
rarely found on mature adults, even in their twenties.

As men progress through their twenties, given that there is no balding, the
hairline assumes the mature look, with slight frontal- temporal recessions,
which impart a concave appearance to the hair line on each side, with a lower
peak in the middle. This is analogous to the number I Classification on the
Norwood scale (fig. 3). This is the most well known of several systems for
classifying degrees of baldness, and was developed by Dr. O Tar Norwood.
This is a very useful scale for identifying one s own current degree of hair loss
in a way that is acknowledged and understood by physicians in the field of
hair loss treatment.

This mature hairline is not considered balding; the N orwood Il is considered
the first evidence of balding in androgenetic alopecia (male pattern baldness).
In studying the Norwood charts, we see that usually the most advanced
balding is known as a class VII, and that there are also Type A variants in
which the forelock in the middle tends to recede along with the fronto-
temporal areas, and in which there is be less overt crown loss than in the
regular I11, 1V, and V patterns.
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Figure 3

So there may be front-to-back hair loss, or hair loss beginning in front and at
the crown simultaneously, or sometimes isolated vertex or crown loss (the
bald spot ). These patterns are often overlapping and not as clear-cut as in
the drawings on the chart, but they are an adequate and useful guide. It is
important to understand that a person may be a Il at age 25, but have
progressed to a V or VI by age 35. Anyone considering surgical hair
restoration needs to understand the unpredictable nature of the balding
process; if further loss is not planned for, then what may be a nice cosmetic
effect at one age can become a cosmetic nightmare ten years down the road.
We will devote an entire, later section to just this kind of strategic planning.

A word about women s hair loss: women can experience a Norwood type of
hair loss pattern. More often, however, they experience a relative sparing and
preservation of the frontal hairline, but have diffuse thinning on the top of the
scalp. There is also a classification system for women known as the Ludwig
Classification (figure 4).
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Figure 4

Sometimes women are candidates for surgical hair restoration due to balding,
and at times have lost hair due to other cosmetic procedures, like face-lifting.
This hair loss is often around the hairline or ears, and can be remedied.
Women may also experience traction alopecia , which is caused by the
chronic tugging force of tight braids or pigtails. This type of loss is also
amenable to transplantation.

We have attempted here to stress the relative unpredictability of pattern
baldness. This must be reemphasized. Often, young men seek hair
transplantation and have desires or illusions about how they would like to
appear. These may or may not be feasible. Certainly, when one is 25, it may
be hard to care about one s appearance at 45, but this must be factored into
the equation. The recent memory of the low, adolescent hairline burns brightly
in the mind of a young man, but a really good hair transplant procedure
should always give the patient results that can be worn for a lifetime, and
always appear appropriate for that individual s age and head shape. This is
where the attention of an experienced, well-trained, aesthetically sensitive
hair restoration surgeon makes all the difference in the world.
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