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A recently characterized, underdiagnosed cause of female
androgenetic alopecia and polycystic ovarian syndrome:
non-classical 21 hydroxylase deficiency

Sharon Keene, MD Tuscon, Arizona, USA drkeene@hairrestore.com

If you harken back to medical school,
to recall the complex steroid pathway Adrenal Cortex Gonads
controlled by enzymes that catalyze Cholesterol
production of various steroid hormones
from cholesterol, you may remember
the pathologic entity of 21 hydroxylase
deficiency—but probably don’t expect )
to see it in your clinical practice. Deoxycorticosterone —s> Deoxycortisol Testosterone ——Estradiol
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Classical 21 hydroxylase deficiency is
genetically inherited and, though it is
the most common autosomal recessive 18-0-Corticosterone
disorder, affects only 1:10,000-23,000
live births depending on the ethnicity
of the population.! Gene mutations can
occur and result in only 0-5% of normal
21 hydroxylase enzyme function, which
prevents cholesterol from continuing down the path to form cortisol and mineralocorticoid (aldosterone). Instead,
there is a buildup of 17 hydroxy progesterone (17-OHP), just prior to the 21 hydroxylase step, and this leads
into a pathway causing overproduction of androgen steroids. Affected female babies are virilized prenatally and
born with ambiguous genitalia, and when enzyme deficiency is profound, dangerous and sometimes deadly salt
wasting occurs, too. The lack of cortisol and, therefore, the lack of its negative feedback results in increased
ACTH production and congential adrenal hyperplasia (CAH). What was not recognized until the early 1980s is
an entity now known as Non-Classical 21 Hydroxylase Deficiency (NC210HD). These patients have a decreased
production of the 21 hydroxylase enzyme (20-60% of normal), but produce a sufficient amount to reduce or
eliminate prenatal virilization (females do not have ambiguous genitalia) and sufficient mineralocorticoid
production to avoid salt wasting.>** The gene, identified as part of the cytochrome p450 enzyme system and
which encodes for 21 hydroxylase, is known as CYP21A2.

Since the introduction of polymerase chain reaction (PCR) techniques in the 1990s, several mutations in the
CYP21A2 gene have been identified that result in variable degrees of enzyme insufficiency, and thus produce a
continuum of phenotypes and asymptomatic carriers. In women, symptoms can include cystic acne, hirsutism,
hair loss, obesity, decreased fertility, and polycystic ovaries. The most striking finding in recent population
surveys is that the frequency of these gene mutations is as high as 10% or more in certain ethnic groups. With
such a surprisingly high phenotype prevalence, it is likely we have seen them in our practices.! For example, it is
estimated that 1:100 people in the city of New York manifest this clinical entity because of their ethnicity.*

Critical to appropriate therapy to prevent the symptoms is recognition of the entity’s variety of presentations to
allow the correct diagnosis. However, laboratory analysis is not always straightforward. This article will present
a brief review of the history of molecular characterization, the genetic mutations and population frequencies,
and the spectrum of symptoms, as well as recommended methods for diagnosis and difficulties in identifying
this entity. Finally, a review of recommended approaches to therapy will be offered because, importantly, early
treatment in some patients can effectively ameliorate symptoms of hyperandrogenism such as hirsutism, acne,
and fertility issues, and perhaps even hair thinning.
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Figure 1. Steroid pathway.

= page 82

Official publication of the International Society of Hair Restoration Surgery



Hair Transplant Forum International

Hair Transplant Forum International
Volume 23, Number 3

Hair Transplant Forum International is published bi-monthly by
the International Society of Hair Restoration Surgery, 303 West
State Street, Geneva, IL 60134 USA. First class postage paid
at Chicago, IL and additional mailing offices. POSTMASTER:
Send address changes to Hair Transplant Forum International,
International Society of Hair Restoration Surgery, 303 West State
Street, Geneva, IL 60134 USA. Telephone: 1-630-262-5399, U.S.
Domestic Toll Free: 1-800-444-2737; Fax: 1-630-262-1520.
President: Carlos J. Puig, DO
cpuig@hairrestorationhouston.com

Victoria Ceh, MPA
vceh@ishrs.org

Nilofer P. Farjo, MBChB
William H. Reed, Il, MD
editors@ishrs.org

Executive Director:

Editors:

Managing Editor, Graphic Design, & Advertising Sales:
Cheryl Duckler, 1-262-643-4212
cduckler@yahoo.com

Sharon A. Keene, MD
Russell Knudsen, MBBS
Bertram Ng, MBBS

Hair’s the Question:  Sara M. Wasserbauer, MD

Cyberspace Chat:
Controversies:
How I Do It:

Surgical Assistants Corner Editor:
Ailene Russell, NCMA
arussell@haircenter.com

Basic Science: Francisco Jimenez, MD
Ralf Paus, MD

Mike Philpott, PhD
Valerie A. Randall, PhD
Rodney Sinclair, MBBS

Ken Washenik, MD, PhD

Review of Literature: Marco Barusco, MD
Nicole E. Rogers, MD

Meeting Reviews and Studies:
David Perez-Meza, MD

Copyright © 2013 by the International Society of Hair Restoration
Surgery, 303 West State Street, Geneva, IL 60134 USA. Printed
inthe USA.

The views expressed herein are those of the individual author
and are not necessarily those of the International Society of Hair
Restoration Surgery (ISHRS), its officers, directors, or staff.
Information included herein is not medical advice and is not
intended to replace the considered judgment of a practitioner
with respect to particular patients, procedures, or practices. All
authors have been asked to disclose any and all interests they
have in an instrument, pharmaceutical, cosmeceutical, or similar
device referenced in, or otherwise potentially impacted by, an
article. ISHRS makes no attempt to validate the sufficiency of
such disclosures and makes no warranty, guarantee, or other
representation, express or implied, with respect to the accuracy or
sufficiency of any information provided. To the extent permissible
under applicable laws, ISHRS specifically disclaims responsibility
for any injury and/or damage to persons or property as a result of
an author’s statements or materials or the use or operation of any
ideas, instructions, procedures, products, methods, or dosages
contained herein. Moreover, the publication of an advertisement
does not constitute on the part of ISHRS a guaranty or endorsement
of the quality or value of the advertised product or service or of any
of the representations or claims made by the advertiser.

Hair Transplant Forum International is a privately published
newsletter of the International Society of Hair Restoration Surgery.
Its contents are solely the opinions of the authors and are not
formally “peer reviewed” before publication. To facilitate the free
exchange of information, a less stringent standard is employed to
evaluate the scientific accuracy of the letters and articles published
in the Forum. The standard of proof required for letters and articles
is not to be compared with that of formal medical journals. The
newsletter was designed to be and continues to be a printed forum
where specialists and beginners in hair restoration techniques can
exchange thoughts, experiences, opinions, and pilot studies on all
matters relating to hair restoration. The contents of this publication
are not to be quoted without the above disclaimer.

The material published in the Forum is copyrighted and may
not be utilized in any form without the express written consent
of the Editor{(s).

78

May/June 2013

President’s Message

Carlos J. Puig, DO Houston, Texas, USA
cpuig@hairrestorationhouston.com

It is hard to believe that we are nearly half way through the
year. Your ISHRS Continuing Medical Educational Committee
along with Dr. Robert True, this year’s Annual Meeting Chair,
are working hard to offer you an Annual Meeting that meets
your needs as defined by both the ISHRS Membership Needs
Assessment Survey and the post-meeting evaluation surveys
from the Bahamas Annual Meeting. Meeting your educational goals is the ISHRS’s
primary mission.

One of the ISHRS Needs Assessment Survey questions reminded me that from time-
to-time each of us needs to reassess our accomplishments, goals, and general direction
of our professional lives. In the survey question, “Do you see yourself in the field of
hair restoration surgery five years from now? If not, why?” 86% of the respondents
(n=266) said “yes.” It is interesting to me that only 40% of those who responded with
“no” were planning to retire. Over half of the “no’s”—60%—were fearful that their
ability to practice hair restoration surgery in five years would be limited by either
changing technologies or unscrupulous market forces outside of their control.

So I would like to use this communication to directly address a problem, a difficult
problem, that is troubling a great many of our members. At the risk of ruffling a few
feathers and becoming unpopular, the problem is that of the delegation of critical-
to-quality surgical tasks to unlicensed hair restoration surgery technicians. Although
few of us are participating in this activity, we know it is going on all over the United
States. We feel helpless about how to deal with this unethical behavior that often puts
patients at risk for poor outcomes and intra-operative safety.

I ask you to please reflect for a moment on character, and the enhanced character
expected by both the public and the profession from a physician. Physicians have since
the days of Hippocrates been expected to put the well being of their patients ahead of
all others, including themselves. Since the time of Luke, they have cared for the sick,
often at significant risk to their own safety. They sacrifice evenings and weekends
to be available for their patient’s problem call. They cooperate with each other to be
sure that their patient is not abandoned in their absence. All because of the character
expectation of the physician is to serve the patient’s best interest before their own.

But what is “character”? Simply stated, character is: “Doing what is right when no
one is watching, regardless of the personal cost.” How does one measure character, or
identify the nature of a person’s character? Consider the 4F’s of character evaluation:
Flees, Follows, Fight, and Faithful. If applied to one practicing medicine, does one
flee away from unscrupulous behaviors? Does one follow individuals of integrity?
Does one fight for the patients one serves? Is one faithful to the virtuous principles
of the medical profession?

I am reminded of the character of Dr. Samuel Mudd, the physician who took care of
the broken leg of John Wilkes Booth, after Booth shot U.S. President Lincoln. He was a
physician who did not allow politics to interfere with helping a patient in need. For that
action he was torn from his young family, and spent years in a miserable federal prison on
the Island of Grand Tortuga, southwest of Key West. Yet, in spite of this unjust treatment,
when the island was immersed in a Diphtheria (or Cholera I can’t remember) epidemic,
he was faithful to his virtues of the medical profession and did all he could to care for
guards and prisoners alike, all at significant risk of getting the disease himself.

So what sacrifices have you made for your patients? Do you have the character to
always put patients before profits? To stay intimately involved in the management and
care of your patients, and not delegate critical-to-quality tasks, such as recipient site
creation or FUE graft harvesting? If not, now is the time to reassess your position. We
all must work together to relieve the concerns of our peers that “unscrupulous market
forces outside of their control” are destroying the future of the profession by putting
patients at unnecessary risks. As I write this, Dr. Bob Leonard and the ISHRS Ethics
Committee are working hard to review and update the ISHRS Code of Ethics (see
page 113 for the full Code). [ am confident the entire membership will benefit from the
ISHRS’s new ethical platform as a forum from which to develop their personal ethical
positions.

= page 113
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Nilofer P. Farjo, MBChB Manchester, United Kingdom editors@I/SHRS.org

Complications in hair restoration don’t
occur very often, but when they do, it
gives me a reason to educate myself. One
such complication occurred in a patient
undergoing an FUE procedure a few weeks
ago. The problem he developed was intra-
and post-operative hiccups. Although I was
aware of this side effect with surgery, and
knew that it was thought to be a side effect
of drugs, [ wasn’t sure about exactly what
the mechanism was that was occurring. I must say that after some
investigation I am not much the wiser.

The case itself was very straightforward: 2,500 grafts over two
days in a man in his late 30s with no medical problems and on no
medications. The patient was pre-medicated with 10mg diazepam
and 35mg prednisolone orally. Intra-operatively drugs used
included lidocaine 1%, bupivacaine 0.5%, and triamcinolone with
epinephrine 1:100,000 in a tumescent solution. Vital signs were
normal throughout. It was noted on the first day at the patient’s
lunch break that he had intermittent hiccups. These were not
distressing to him and continued after his food and after drinking
water. At the end of day 1, the hiccups still persisted intermittently
and on returning the next morning were still occasionally present.
The second day progressed in much the same manner as the first

day. On the third day at check-up hiccups were still present;
however, the patient reported no problems with sleeping. As the
patient was not in any distress and was due to fly overseas to his
home country, I decided not to treat with medication but to wait
to see if they resolved spontaneously.

Persistent hiccups are described as lasting 48 hours or more and
intractable as lasting more than 1 month. A hiccup is an involuntary
contraction (myoclonic jerk) of the diaphragm that may repeat several
times per minute. The medical term is synchronous diaphragmatic
flutter or singultus, which is Latin for the act of catching one’s
breath while sobbing.! A reflex arc causes a strong contraction of
the diaphragm followed about 0.25 seconds later by closure of the
vocal cords, which results in the classic “hic” sound. At the same
time, the normal peristalsis of the esophagus is suppressed.

On looking at the hair transplant literature, there was not much
information on the cause and treatment of this condition as it relates
to hair transplant surgery. It is reported as being a side effect most
commonly of diazepam and associated occasionally with irritation
of the vagus nerve in strip surgery.” In the past, we have had a very
rare occasion where a patient has developed hiccups during the
course of the procedure, but this has always been a short-lived event
with no specific treatment required. A case report of herpes zoster,
as described by Cotterill, also had hiccups as a complication.?

= page 80

William H. Reed, MD La Jolla, California, USA editors@ISHRS.org

Resolved: There is an increased risk
of overharvest of the donor from FUE
relative to a strip harvest in a young
person showing evidence of developing
more advanced stages (Norwood IV+)
of balding.

Okay, now that I have the hair standing
up and blood pressure elevated on some
and others at least reading beyond the first
sentence, let me state my position that
rarely are issues such as this black and white. However, from the
donor perspective, FUE, as with any recent evolutionary process,
evolves new risks in addition to the evolution of its positives.
I propose that the donor is one such potential risk where the
nuances and management of over-depletion need clarification,
and the sooner the better.

If we are going to learn from the Fathers of our field, we should
pursue the stated goals of the ISHRS—to educate, communicate,
and interrelate—in order to avoid the mistakes they made of
overharvesting the donor with their plugs with, among other
things, resultant unsightly donor depletion. With the increasing
automation of FUE, the practitioner can exert a power of extraction
that outruns the learning curve of his exercise of judgment.

It appears to me that a strip excision, and the associated
avoidance of over-depletion of the donor, is easier to teach than
is the over-depletion of the donor with FUE. With strip excision,
keep the strip narrow for reasonable closure tension and the scar
is going to be reasonably acceptable. If not, then FUE can soften
the contrast of the scar with the surrounding donor. With FUE,
however, how do those experienced in the technique teach the

www.ISHRS.org

variables involved in overharvest of the donor in order to avoid
over-depletion? If the young patient needs only a small number
of grafts, then donor depletion is not a concern...at least over the
short term. But what if this young patient needs more grafts over the
next decade before the “safe zone” can be confidently ascertained?
Do we resort to doing a strip excision during this period or do we
generate a depleted “safe zone”? The ““safe zone™ has to be defined
conservatively due to the patient’s age and undeterminable degree
of future balding. It seems the FUE practitioner has to either ignore
the “safe zone” or risk generating a wide band of depletion within
the “safe zone,” which is ringed above and below by high density
“unsafe” donor. How do those experienced in FUE deal with this
situation? How do they teach us how to deal with the multiple
variables that are much more important with FUE than with strip
excision due to the wide zone of depletion versus the strip scar?
These variables include donor density, fiber diameter, curl, color
contrast of donor hair to skin/scar, and the possibility that the
patient may want to style his hair differently in the future in a way
that is incompatible with the wide zone of low density generated
by a given degree of donor depletion.

I’ve asked half a dozen of the practitioners who have
contributed mightily to our specialty to address this issue.
I apologize for not asking some of you who are equally as
qualified but ask you to please write a letter to the editor to
share your knowledge and experience regarding this issue. I
asked Russell Knudsen to comment and edit the responses in
his “Controversies” column and am indebted to all of you for
helping move our field forward with forethought and utmost
concern for our patients by participating in our efforts to educate,
communicate, and interrelate.
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In the wider literature, causes of hiccups have been attributed
to several things: phrenic/vagus nerve stimulation, drugs,
metabolic conditions, electrolyte imbalance, direct stimulation
/irritation of the diaphragm (e.g., in intra-abdominal surgery),
infection, CNS disorders, arrhythmias, coughing, and alcohol.!
The incidence in hair transplantation is very low having been
described in one case series as 0.2%.* In the general population,
incidence is described as equal amongst the sexes but intractable
hiccups are more common in men for unknown reasons.!

Treatment of choice for sustained hiccupping is chlorpromazine,
a potent anti-psychotic that also has anti-emetic properties. Side
effects of chlorpromazine include sedation and for this reason I
chose to wait and not treat this patient as he was flying overseas.
It was not an ideal situation to be sending the patient on a plane
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under the influence of a strong sedative and carrying anti-psychotic
drugs into another country. Instead I gave the patient the name of
the drug and told him to contact his own physician if the hiccups
hadn’t resolved in a couple of days. Fortunately, at follow-up after
4 days, the patient reported resolution without treatment.
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Russell Knudsen, MBBS Sydney, Australia drknudsen@hair-surgeon.com

Is it getting harder to say NO to patients?

I have previously shared my thoughts about the Empowered
Patient, but have not specifically addressed what, if any,
implications this has on our ability to say NO to patients.

Given that the provision of cosmetic procedures is a
discretionary, healthy-patient-initiated contract that doesn’t fully
conform to the traditional medical model, the patient has a lot of
say as to what they want. If we were to treat them as customers
(or clients), then the concept of “the customer is always right”
might apply, as it does in business. If, however, we apply the
medical model, particularly keeping in mind the primum non
nocere dictum (“first, do no harm”), then the right to vary or
refuse certain requests becomes inherent in the negotiation of
any treatment plan.

When dealing with men with male pattern balding or women
with female pattern hair loss, the fact that these are progressive,
lifelong conditions, arguably deserving lifelong medical
management, makes a case for primacy of the medical model
over the client model. However, in static conditions (e.g., sparse
eyebrows, congenitally high hairlines) there is a blurring of which
model might best apply.

The easiest example of the need to say No is when you suspect
Body Dysmorphic Disorder (BDD), which is more prevalent
in our patient base than in the general population. If in doubt,
refer and delay any decision regarding surgical treatment. It is
my experience, however, that any patient I suspect of having
BDD does not welcome the suggested diagnosis and is hostile
to the concept of referral to a psychologist for evaluation. This
does, however, leave us with an easy “out” if they refuse the
referral.

With male pattern balding the three most common scenarios
that make saying No possible are:

1. Inappropriate hairline requests: If the request is “unnatural”
we must say NO.

2. Unachievable expectations of density/coverage in extensive
balding.

3. The very young, “panicked” patient who refuses medical
stabilization therapy.

The first two scenarios have always been with us and
are rather straightforward, but the third is somewhat more
complicated. While we always should slow down the panicked
patient who is making a hasty decision, the patient certainly has
the right to refuse medical stabilization and in theory this should
not absolutely determine their suitability for surgery.

Those of us who performed standard punch grafting will
remember the (hopefully) rare outcome of operating on a young,
desperate patient who returned to us 10 years later wishing they
had never undergone the surgery as they no longer cared about
balding and were left with a visually unnatural outcome in their
frontal scalp. Does the switch to follicular unit grafting change
the suitability of operating on young patients? What about the
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young patients who tell us they want hair for the next 10 years
but will then likely shave their head rather than continue with
further treatment?

This last scenario seems to be coming more frequent with
the development of FUE convincing some young men that
there is no “downside” in making the decision to proceed with
surgery. They can “shave their head sometime in the future with
no visual consequences.” Even if this was true (and it cannot
be guaranteed), would this be regarded as acceptable decision
making? If they are an “educated client,” then perhaps so. If we
apply the medical model, where does that leave us? Confused?

Consider the patient who wants surgery but tells you he will
shave the grafted hairs as he intends to wear a short crewcut
as his hairstyle. Do we have any advice to give this patient? I
suspect many colleagues, like myself, would find this a matter
of judgment, particularly regarding the maturity of the decision
making of the patient. Our responsibility is to educate prospective
surgical candidates as to the consequences or outcomes expected
by proceeding, but they must take ultimate responsibility for
the decision to proceed. Documenting your discussion in their
medical record would seem wise.

With cosmetic eyebrow grafting it seems to be a fairly
straightforward wish-fulfillment scenario. However, I once saw
a 23-year-old female who wanted to have grafting to the area
superior to her actual eyebrow as this was where she had tattooed
anew, preferred shape and wanted to avoid further tattooing. She
was epilating her original, normal eyebrow hairs at the same time!
What was my advice? I encouraged her to think further about a
future requiring BOTH epilating of normal eyebrow hairs and
trimming of grafted hairs and she never returned for a second
consult. I like to think no colleague agreed to her request....

With females requesting lowering of a congenitally “high”
hairline, a stable hairline scenario, then the decision to proceed
must rest on the appropriateness of the hairline desired. In males
requesting hairline lowering, then younger patients must be
expected to have to deal with possible future male pattern balding,
and this scenario must be discussed and planned for. The 20-year-
old patient’s suggestion that he wants an age-normal hairline
for the next 10 years and then might shave his head if balding
occurs is not, in my view, an appropriate decision that makes me
comfortable to proceed. Others may have an alternate view.

If there is doubt in my mind about the wisdom of the patient’s
request, then I apply the medical model. I will not be an agent
of potential harm to my patients.

I usually suggest they think some more and return for a
second consultation.

The increasing patient view that FU grafting, and FUE in
particular, leaves them with the ability to have a “temporary”
hair result, with no downside, does increasingly challenge our
previous views about saying no to our patients.
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A Nobel Prize was awarded in the 1930s for the contributions
of Reichstein and Kendall who first isolated adrenal steroids.’?
Although varying degrees of disease severity for classical 21
hydroxylase deficiency had been recognized, the first report of the
distinct clinical entity of NC21OHD was published in 1979, and
in 1986 the gene responsible for production of 21 hydroxylase
was identified. Since that time PCR techniques have helped
identify over 100 genetic mutations impacting the gene to cause
both classical and non-classical 21 OH deficiency.*

The CYP21A2 gene, as mentioned previously, is a member of
the cytochrome P450 (CYP) family and it controls transcription
of enzymes that hydroxylate steroid precursors in the adrenal
cortex to form corticosteroids and the mineralocorticoids.
It is located on Chromosome 6 in the class III region of the
major histocompatibility complex (MHC)(6p21), and is
near an inactive pseudogene (CYP21P) that contains several
inactivating mutations that can be transferred to the active
CYP21A2 gene by gene conversion or deletion. Mutations
can result in minimal or severe symptoms depending on the
degree of the resultant enzyme production deficiency, and
asymptomatic patients may be complex heterozygotes. The
clinical phenotype in such cases has been observed to correlate
well with the less severely mutated allele, resulting in activation
of the allele that produces the higher level of 21 hydroxylase.*?
Because a divergence between observed phenotype compared
to genotype has been observed in some patients, other factors
such as the effect of androgen sensitivity related to CAG
repeats in the androgen receptor (AR) gene are thought to be
potential contributing factors.’ The number of CAG repeats on
the N terminal of the AR gene has been shown to be inversely
related to androgen receptor binding, so that smaller numbers
of CAG repeats appear to result in a greater sensitivity to
androgen hormones.® In the case of NC21OHD, a patient who
is either more or less sensitive to their androgens would be
expected to be more or less sensitive to increases in androgen
produced by this condition. It has been speculated that other
genetic polymorphisms that influence the quantity and activity
of steroid enzymes or hormone response may also be able to
influence phenotype variability.>?

The CYP21A2 gene is felt be one of the most highly
polymorphic. The estimated incidence of mutations in the
population causing NC210HD is much higher than classical
21-OHD, at 1:500 to as high as 1:100 in various population
surveys.! As previously noted, certain populations have been
found to have a much higher incidence, such as Ashkenazi
Jews at 1:27 (1:3 are allele carriers), Hispanics at 1:40, Slavs
1:50, and Italo-Americans at 1:300.*'> A recent assessment of
the CYP21A2 gene dosage by real-time PCR in 144 individuals
randomly sampled from the Spanish population identified that
12% were mutation carriers for NC210HD.! Similarly, in
Greece, a random sampling of 494 infants were genotyped,
with findings of mutations for NC210HD in 7.44%.” It seems
likely we will continue to identify at-risk populations as more
and larger gene surveys are performed.
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First it must be appreciated that not all people with
NC210HD will be symptomatic; for example, symptoms of mild
hyperandrogenism are not generally noticed in males. Depending
on the degree of enzyme activity, patients may be identified in
childhood due to premature pubarche (early findings of body
hair: <8 years in females, <9 years in males; apocrine odor) or
accelerated linear growth and skeletal maturation, which results
in a taller than average child for age, but ultimately shorter
adult stature, due to premature closure of epiphyseal growth
plates.>* Symptoms in adolescence and adulthood are more
likely to identify affected females as they relate to unexpected
hyperandrogen symptoms, with the most common being
hirsutism, oligomenorrhea, and cystic acne. Decreased fertility
has been ascribed to this condition; however, a recent survey
showed only 12% of affected women experienced difficulty
with fertility, indicating most had normal fertility.>*® From a
hair restoration surgeon’s perspective, it is important to be aware
of a case report of male pattern baldness in an affected young
woman as a sole presenting symptom, and severe androgenetic
alopecia (AGA) with marked virilization has been seen in older
women.> While no published reports specific to the frequency
of hair loss or thinning as part of the NC210OHD entity were
found, the prevalence of associated gene mutations in women
with clinical evidence of hyperandrogenism has ranged from
as low as 1% up to 33% depending on the area of the United
States or Europe where the survey occurred.? Polycystic ovaries
have been found in about half of women with NC210OHD, and,
furthermore, estimates are that among women with polycystic
ovarian syndrome (PCOS) about 10% have NC210HD.*
Previous studies have shown a correlation between adrenal
androgen excess and ovarian cyst formation, though the exact
mechanism for why this occurs is not clear; amplification of FSH
receptors, and disruption of cyclical gonadotropin release have
been proposed as causal factors.’

Elevated 17-OHP concentrations are diagnostic in classical
21-OHD, but may be within the normal range for individuals
with NC210HD. Serum cortisol levels are also usually normal,>*
and while other androgens such as testosterone and DHEA have
been elevated in some surveys, it is also reported that normal
basal androgen levels and clinical presentation cannot be used
to screen or diagnose,'®!!'> as DHEA and androstendione may
only be elevated with ACTH stimulation.'® It seems reasonable
to expect that androgen hormones would reflect the degree of
enzyme insufficiency, where lower levels of 21 hydroxylase
enzyme would cause a reduction of cortisol and stimulate
more ACTH, which in turn would stimulate more precursors
(DHEA, androstenedione) down the androgen path to produce
higher levels of androgens. However, no publications or surveys
correlating androgen levels with 21-OH enzyme levels have
been found to test this supposition. Because symptoms can
occur even when basal androgen and 17-OHP levels are within
the normal range—and have not been seen to correlate with
hirsutism, acne, or alopecia''—the acute ACTH stimulation test
remains the gold standard to confirm decreased 21 hydroxylase
activity. This test involves collection of a baseline blood sample,
followed by synthetic ACTH injection with a second sample
collected 30-60 minutes later, which reveals a marked elevation
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in 17-OHP among NC210OHD patients. Because of the expense
associated with genetic testing, and even ACTH stimulation
tests, unstimulated AM levels of 17-OHP in the follicular
(pre-ovulatory) phase of the menstrual cycle with levels of
170-300ng/dl as a screening tool is recommended. A positive
screening test then indicates the need for ACTH stimulation to
make the diagnosis. Once a biochemical diagnosis is confirmed,
genetic analysis may be helpful in identifying other affected
family members or carriers.' For the CYP21A2 gene, a panel of
9 common mutations and deletions detects between 80-98% of
disease causing alleles in affected individuals and carriers.'

Goals of treatment depend on the age of the patient. For
adults, treatment goals are focused on symptomatic relief or
improving fertility where this is a problem. As hair restoration
doctors, we will not likely be evaluating children where the
goals of therapy will be to achieve a normal rate of skeletal
maturation. If we do see patients with NC210OHD, it will be
related to hair loss/thinning, and clues to the diagnosis may
include ethnicity and concomitant hirsutism, obesity, history
of a diagnosis of PCOS, or cystic acne. Use of anti-androgens
(flutamide, cyproterone acetate, or finasteride) may help women
with hirsutism and AGA. Among women with NC210HD,
the use of cyproterone acetate compared to hydrocortisone
was more effective in treating hirsutism.? Other studies have
shown that irregular menses and acne can be reversed with
glucocorticoids (0.25mg of dexamethasone at night) within
3 months, while hirsutism took 30 months to resolve on this
regimen. Cystic acne caused by NC210OHD has been reported
to be refractory to antibiotics and retinoic acid therapies.*
Although infertility apparently afflicts a relatively small
percentage of affected patients, glucocorticoid therapy has been
shown effective to restore normal fertility and obviate the need
for more expensive fertility therapies. This works by restoring
normal menstrual cycles. Specific recommendations for hair
loss in the various publications were not provided; however, in
women with the genetic predisposition to AGA, it seems likely
that controlling androgen levels by treating overstimulation of
ACTH, and/or providing androgen blockade, would be helpful.
The fact that not all female patients with NC210HD develop
hair loss indicates other factors are necessary to make the
hyperandrogenism result in hair loss—possibly other genetic
factors related to the androgen receptor gene and the polygenic
entity of AGA.

Non-classical 21-OHD is a relatively common autosomal
recessive disorder that can present at any stage in life, and
is asymptomatic in some. The surprisingly high population
incidence of this entity, which includes female hair loss as a
symptom, should make this diagnosis part of our differential
diagnosis. Women with single or multiple symptoms of
hyperandrogenism, such as hirsutism, oligomenorrhea, cystic
acne, hair loss and/or PCOS, should be screened with a
prefollicular, A.M. 17 hydroxy progesterone level. A high index
of suspicion or elevated basal level should be followed with an
ACTH stimulation test. Referral to an endocrinologist for further
evaluation and therapy is indicated.
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FUE Technology Workshop The Hands-0n Experience

www.FUE-palooza.org
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ISHRS Regional Workshop
Hosted by: James A. Harris, MD

Register today! You do not want to miss this one-of-a-kind hands-on experience to learn about and try various mechanized tools used for follicular unit extraction
(FUE). Compare and contrast popular devices and decide for yourself which tool or tools suit you the best. Sponsored by the International Society of Hair Restoration
Surgery.

Clinic sponsors: Hair Sciences Center of Colorado and Bosley

Target audience: Hair restoration surgeons from beginner to advanced who desire the opportunity to learn about mechanized FUE devices

Learning objectives:

= Name and describe the mechanized devices for FUE that are currently available.

= Employ the different methodologies and instrumentation for FUE.

= Discuss the advantages and disadvantages of each device.

= lInderstand the basic aspects of FUE with these devices in order to successfully and safely perform this procedure.

Invited faculty and devices to be covered: James A. Harris, MD - Powered SAFE System, and Workshop Director/Clinic Host; Robert H. True, MD, MPH - Motorized sharp
punch FUE system; Michael Vories, MD - Neograft; Ronald L. Shapiro, MD - ARTAS; John P. Cole, MD - Programmable Cole Isolation Device (PCID); Scott Boden, MD - Hands-
on lab/silicone models with various instruments; Ken L. Williams, D0 - Hands-on lab/silicone models with various instruments; Ken Washenik, MD, PhD - Clinic Host
Registration: Go to www.FUE-palonza.org.

There are limited slots to register for this workshop. We anticipate a sold-out workshop. so if you are interested in registering, we encourage you to register early!
[uestions: Contact Janiece McCasky at jimccasky@hsceolorado.com.

Exhibits: Opportunities are available for tabletop exhibits.

OLE INSTRUMENTS Surgical Punch Force Analysis

WHERE THE PUNCH DOES THE WORK!

FORCE [gram-force]

ol

Cole  TMCosted  Fieller Mt Warris  Alphagraft
Serrounded  Sandaed  Cannwla
Punch Funch

PUNCHES

A study was done to evaluate the force required for a 1.00 mm
punch to cut through a silicone sheet. The comparison of the
. | sharpness of the different punches is shown in the graph above.
' { = g 3 It is clearly seen that Cole Punches required less force to
penetrate the medium than any other punch in the market.

WWW.COLEINSTRUMENTS.COM
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FUE Research Committee Chair’'s Message

Parsa Mohebi, MD Los Angeles, California, USA pmohebi@ushairrestoration.com

ISHRS FUE Research Committee

This page is dedicated to the recently created FUE Research Committee and its goals. The Committee’s intention is to increase
and promote quality research in the field of FUE hair transplantation, as well as to disseminate the findings of the new FUE

committee activities.

Inaugural meeting of the FUE Research Committee during the ISHRS 20th Annual
Scientific Meeting in Paradise Island, The Bahamas (left to right): Drs. Bradley R. Wolf,
Alex Ginzburg, Melike Kulahci, Bijan Ferudini, Marcio Criséstomo, Jose Lorenzo, Jennifer
Martinick, John P. Cole, James A. Harris, Paul T. Rose, Ken Williams, Robert H. True,
Jean Devroye, and Parsa Mohebi

The emergence of new techniques in transplantation has led
to significant transformation in follicular unit extraction (FUE)
surgical procedures in recent years. Among these techniques
are automated and robotic extraction devices. The goal of
these innovations is focused on improving the quality of FUE
hair transplantation while minimizing the invasiveness of the
procedure. There are also new studies that clarify how FUE
grafts should be handled for maximum survival during an FUE
procedure. This information can assist in the better planning of
FU extraction and implantation during a FUE procedure, thus
leading to improved overall results.

The International Society of Hair Restoration Surgery
established the FUE Research Committee at its 20th Annual
Scientific Meeting. The new committee was founded to focus on
understanding different aspects of FUE hair transplant procedures
and the techniques that could be utilized to improve the quality
of these procedures.

The FUE committee will examine the traditional and modern
methods of FUE procedures and also conduct comparison studies
with other current hair restoration procedures. The ISHRS’s FUE
Committee is comprised of several internationally known figures
in hair restoration with distinguished backgrounds in research
and medical innovations.

As members of this committee, we are committed to this
significant effort in setting up studies and multi-center research
projects to achieve the goal of this society.

The initial goals of this committee include:

e To investigate the previous studies and publications re-
garding FUE transplantation and evaluate the scientific
significance of those studies;

e To standardize the language used in the field of FUE
and to set proper terminology that scientists and hair
transplant physicians can utilize in their research efforts;
and

e To coordinate the design and implementation of studies
on FUE transplantation for improving the current tech-
niques of FUE hair restoration.

The hope is that the FUE committee can achieve its goals
and improve the quality of hair transplant procedures and set
new standards in the field of hair restoration surgery. Three
interdependent subcommittees are established within the FUE
Research Committee to achieve its goals:

1. Literature Review Subcommittee

2. Terminology Subcommittee

3. Future Studies Subcommittee

Founding Members of FUE Research Committee of ISHRS (Divided into their 3 Subcommittees)

Chair: Bradley R. Wolf, MD, USA
Melike Kulahci, MD, Turkey

Paul T. Rose, MD, JD, USA

Ken Williams, DO, USA

Jae Pak, MD, USA

www.ISHRS.org

Chair: Jose Lorenzo, MD, Spain
Jean Devroye, MD, Belgium
John P. Cole, MD, USA

Robert H. True, MD, MPH, USA
Carlos Puig, DO, USA

Chair: James A. Harris, MD, USA
Parsa Mohebi, MD, USA

Alex Ginzburg, MD, Israel

Bijan Ferudini, MD, Belgium
Jennifer Martinick, MBBS, Australia
Marcio Criséstomo, MD, MS, Brazil
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