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HAIR RESTORATION SURGERY
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Abstract : With the evolution of finer techniques in hair transplantation the results look more and more

natural. Hair restoration is one of the most exciting and innovative surgical fields in cosmetic surgery today.
A precise appreciation of the anatomy has allowed the use of follicular unit grafts. With better methods of

harvesting and implantation, hair transplantation results reveal a blend of art and science.

INTRODUCTION

Hair transplantation is one of the most rapidly evolving procedures in
cosmetic surgery, with improvement in techniques occurring regularly.
The recent advances in technology and the concept of using follicular
unit grafts have made this procedure reach a new plateau. The ability to
provide very natural appearing results has augured larger number of
balding men and women to opt for this surgical solution.

PATHOPHYSIOLOGY

Theclinical onset of baldnessin both men and womenisgeneraly around
the age of 30 to 40 years. A strong family history is one of the best
indicators of male pattern baldness or androgenic alopecia, which is
thecommonest cause of hair loss. An autosoma dominant geneticlinkage
is believed to cause this hair loss. Male pattern baldness may begin in
the teenage years, and becomes more common as men age. Itisknown
that the male hormone, testosterone, gets converted to another male
hormone, 5 dihydroxytestosterone (5-DHT), in the hair follicles. In
genetically susceptible men, under the influence of 5-DHT, the hair
follicles on the front and top of their scalps begin to become more fine
over the years. The hair growth also gets restricted and eventually the
hair disappears completely.

Like most tissues, hair undergoes a continuous turnover throughout life.
Hair follicles are replaced periodically, and at any giventimethey arein
one of the three stages of the growth cycle. The actively growing stage
(anagen phase) is followed by a brief period of morphologica change
or theinvolution stage (catagen phase). Thisisthen followed by aresting
stage (telogen phase). In normal human beings, the total number of
scalp hair isusually one lakh. Hair grows at the rate of 1 to 2 cm every
month and the average duration of anagen phaseis 3 yearswhilst that of
telogen phase is 100 days. Approximately, 40 to 100 hairs are shed
daily, but this rate increases in late summer and early autumn, and
decreases in late winter or early spring, due to effects of temperature.
Norwood has classified baldness into seven stages (fig.1). In women,
the frontal hairline is usually spared and baldness in them has been
classified separately by Ludwig (fig.2).

Hair transplantation is based on the ‘theory of donor dominance in
androgenic alopecia’. If a graft is taken from an area destined to be
permanently hair bearing and transplanted to an areaof futureor currently
suffering male pattern baldness, it will after aninitia period of effluvium,
grow hair initsnew siteaslong asit would have at itsoriginal site. This
is the scientific basis of hair transplantation surgery.

TERMINOLOGY
Terminal hair is androgen-dependent male-type hair on face (mustache,

beard and sideburns) and body (chest, areola, lineaaba, inner thighs). It
increases in hirsutism. Vellus hair is non-pigmented fine “peach fuzz”
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hair covering the body, in both children and adults. It increases in
hypertrichosis.

Thefollicular unit graft (FUG) as described by Headington 2 includes 1
to 4 termina hair follicles, 1 (or rarely 2) vellus follicle, associated
sebaceous lobules, insertion of erector pili muscle, perifollicular
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Fig.1 Norwood's classification of male pattern baldness. Grade 1 isnear normal. (
V) means \ortex.
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Fig.2 Ludwig's classification for baldness in females.
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neurovascular network etc. This definition suggests that the unit is a
physiological entity rather than an anatomical one. It is best to describe
afollicular unit for al practical purposes asan aggregation of hair shafts
emerging from the scalp in which the distance between the hairsis less
than the distance to the nearest aggregation of hairs. This pattern has to
be kept in mind whilst harvesting, dissecting and transplanting hair to
achievemaximal efficiency and to giveanatural appearanceto the patient.

TECHNIQUE OF HAIR TRANSPLANTATION

Planning

Although, age is no bar for hair transplantation, the pros and cons of a
transplant need to be carefully evaluated in the younger age group.
Patients between 20 to 30 years of age should have a stabilized rate of
hair loss before they are considered for hair transplantation. A detailed
family history isuseful inassessing hair lossand planning anew hairline.
Thecolour, quality and density of thedonor hair, and the contrast between
the hair colour and the skin colour, are important factors that affect the
result. The lesser the contrast between the donor hair and the skin, the
better isthe result 1. It is also noted that frizzy, curly or wavy hair are
advantageous characteristics in transplanted hair.

Single hair grafts are used to create a natural hairline. The planning of
the hairline is one of the most important steps in hair transplantation.
The hairline is the most visible landmark and the quality of work of a
surgeon is often judged by the quality of the hairline. To locate the ideal
hairline in a bald patient it is necessary to divide the face in to three
equa segments as suggested by Michaglangelo 2. In the midline, the
hairline starts at least eight centimetre or more from the glabella (fig.3).
A curve sweeps around to the lateral side of the forehead from the center.
At this point, the sides of the hairline should be oriented pardlel to the
curve when the subject is looking straight ahead. The lateral hairlines
are usualy 9.5 to 11.5 cm above the lateral canthus of the eyes. The
temporal angles should form relatively sharp right angles or acute angles
in most men but in women these angles should be more rounded. The
hairline shape also varies according to the variation of the shape of the
face—round, ova or triangular. The patient’s desiresand constraintsare
aso other factors that can affect the shape of the hairline.

Usually 250 to 300 single hair (micro) grafts will be necessary to create
anew hairlinein any individual. The micro-graftsin the hairline should
be placed in an irregular saw-toothed pattern of macro- and micro-
irregularity “ to give anatural appearance. Behind the hairline, two-hair
FUGs are used to provide new hair. Three or four hair FUGs are used
just further behind. The less ideal the hair and skin characteristics, the
more important it is to use smaller grafts. In aopecic recipient areas,
punch grafts of diameter 1 mm, 1.25 mm and 1.5 mm are used by some
surgeons behind the hairlineto give good density. The punch graftshave
an advantage of removing acircular area of bald tissue where the grafts
will be placed. These punch grafts should not be used in areas where
hairs are dready present as they would punch out existing hair and the
surgery will be counter productive. But in aress of total baldness punch
grafts can be useful.

Pre-operative Preparation

The patient is asked to shampoo his head with povidone iodine surgical
scrub on the day before the surgery and on the morning of the surgery.
Preparation of the Donor Area

Locd anesthesiais used for the entire procedure. A solution is made
from 30 ml of 2% xylocaine with 100 cc of normal saline, to which 1 ml

of adrendine (1:1000) is added. The hair in the donor area (occipita
region) istrimmed to about 2mm length and thelocal anaesthetic solution
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isinjected just under the donor area. The donor area is then tumesced
by injecting normal sdine into the entire zone. Allow 10 minutes for
complete haemogtatic effect to minimize bleeding. Thedonor areashould
beturgid at the completion of infiltration because this provides excellent
anesthesia and results in minimum bleeding.
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Fig.3 lllustration to show how the hairline is planned in a bald patient.

Harvesting

The donor strip can be harvested with asingle bladed knife or amultiple
bladed knife containing three to seven blades. The multi-bladed knife
harvestsnumerous (two to six) parallel stripsof varying width, depending
on the spacer used, which may be 1.5mm, 2mm or 2.5mm. Theseblind
incisions, with a multi-bladed knife, increase the chance of follicular
damage, and therefore, it is better to use a single or a double-bladed
knife (fig.4). It is very important that whilst harvesting the donor area
the blades remain paralé to the direction of the hair so that the hair
roots are not damaged. The hair in the lower part of the occipita area
and the temporal areaarefiner, and these should be used to create anew
hairline. After the strip has been harvested, the gap can be closed either
by staples or by sutures. Some surgeons prefer deep suturesin the galea
or the subcutaneous tissue to reduce the width of the scar, but thisis not
always necessary. The skin can be opposed by arunning sutureof 20’

monofiliment nylon. Care is taken to take the bites close to the skin
margin to avoid more damage to the tissues. Also, it isimportant to take
the bites only up to the dermis so that the deeper hair roots are not
damaged, and can be utilised in subsequent surgery.

Follicular Unit Extraction ® is atechnique that involves the removal of
theintact follicular unit directly from the donor areausing a1l mm punch.
Theyield by thistechnique of harvesting can diminish dueto transection
and avulsion injury to the follicular unit.

Fig.4 Instrumentsusedin hair restoration surgery for follicular unit harvesting, making
of recipient slits and implantation.
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Harvesting donor hairswhich arewhiteor light coloured ismoredifficult.
Extra care has to be taken to preserve the hair follicles. These patients
areinstructed to dyethe hairsafew daysbefore the procedure to enhance
visihility. Extra care is also required in patients undergoing a second
procedure because scars from previous surgery distort the direction of
the hair in the donor area.

Graft Preparation

The harvested donor strips are immediately immersed in chilled normal
saline. Proper hydration of the donor grafts with cold saline is very
important throughout the surgery asit influences the survival rate of the
grafts. In case asingle large strip has been harvested it can be divided
into smaller pieces or divers ® before the cutting of individua grafts.
The subcutaneous fatty tissue below the hair roots or bulbs is stripped
leaving up to 2mm of fat below the hair bulb. FUGs are made having
oneto four hairs. Graftsareimmersed in saline, in apetri dish, or kept
onamoist stockinet inkidney trays, in bunchesof 25. Good illumination
is essential during the cutting of the grafts. The grafts may be cut on
wooden tongue depressors or on aclear vinyl dissecting surface, with a
backlighting system. It isimportant that no piece of wood sticks to the
grafts after they have been cut, because these foreign bodies can later
form troublesome epiderma cysts. Loupe magnifications with power
2x or 3x isuseful in creating FUGs. Graft preparation with a dissecting
stereo microscope makes the dissection a little dower, but it is much
more accurate. Some surgeons prefer dicing the epidermisin the grafts
a an angle of 45 degrees, but thisis a personal preference.

Preparation of the Recipient Area

Anesthesiafor the recipient areaincludes asupra-trochlear and supra-orbital
block followed by aring block in the frontal area beyond the zone of hair
transplantation. Therecipient areaitself should betumesced well withnormal
sdine. Itisauthor’spreferenceto avoid using adrendinein therecipient area
becausethishasshowntodiminishtheuptakeof thegraftsandit dsoincreases
telogen effluvium in the immediate post operative period. Adrendine must
definitely beavoidedintherecipient areainwomen” because severeeffluvium
hasbeen reported after itsuse. Therecipient areashould beturgid beforedits
or holes are made, to minimize bleeding and pain.

Whilemaking ditsor holesin therecipient areait isvery important to follow
the direction of the exigting hair in that region. The hairline should have a
ragged, saw-toothed natura look. Holes are made with aNo. 18/ 20 gauge
needle in a pattern of organized disorganization. About 250 to 300 micro-
graftsare necessary to cresteanormal hairline. Behind the hairline, ditscan
be made by Nokor needles, aMinde knife (A —Zee Surgicd, USA), aNo. 5
scalpel blade or by needles. The author has devised anew instrument which
is patented as “Kolkata dit”. The Nokor needles and Minde knife are
digposableinstruments and not eesily procurablein our country. The scalpel
blades make holes that are too large and often deep, because of which the
inserted graftsfloat and|oosedirection. Scalpel bladecanaso causesignificant
damagetotheexigting harintherecipient area. Infemaes, alarge number of
hair strands get cut by the scapel blade during the procedure. The ‘ Kolkata
dit’ is an instrument which can be re-used and comes in different Szes. It
creates a gap just about the size of the graft to be insarted and ensures the
graft maintains the direction of orientation. The dit must be used in arees
where there are existing hairs in an attempt to increase density.

In patients undergoing secondary or tertiary procedures an incressed amount
of bleeding has been noticed in the recipient area. Increased bleeding isaso
seen in patients who have been using minoxidil in the pre-operative period.
Good tumescence, and awaiting period of 10 to 15 minutes, before making
gapscanreducethisdisturbing ooze. Itisasonoticed that thegapsinrecipient
aress are tougher to make in secondary procedures because of fibross from
earlier procedure.
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Graft Insertion

Thegraftsare placed into the recipient dits/ holes using fine angled forceps
(fig5). Itisimportant to employ an atraumetic techniquefor graft placement.
The FUGsaregrasped on the 2mm of subcutaneoustissuel eft below thehair
bulbsto positiontheminto therecipient Sites. Thegraftsshould not begrasped
by the fallicle end to avoid damage. A steedy pressure is applied to ensure
thet the graftsareflush with the surrounding skin. Burying the graftsbenesth
theleve of the skin must be avoided becauseit can give apitted gppearance
and dso lead to formation of epidermd cysts. If the grafts are too elevated
from the surface it crestes a cobblestone appearance. Two, or even threg,
persons can insert grefts at the same time to make the procedure faster and
efficient. Grafting sessons can last up to five or six hours, in which 2000 -
3000 FUGs may be trangplanted.

Post-operative Care

The patient is discharged the same day, usually without any bandage.

Fig.5 Follicular unit grafts just before insertion in to the recipient dlits.

Some surgeons still prefer to bandage but it must be done very carefully
to avoid shearing. The bandage must also be removed very meticuloudly
because grafts can stick to the undersurface and get removed
inadvertently.

Some swelling is obvious after a hair transplantation surgery and the
patient should be informed of this prior to the procedure. A head-band
worn immediately post-operatively is useful in preventing the swelling
from coming down on to the face and creeting a puffy appearance. The
patient is ingtructed to wash his hair with a mild shampoo on the 2 or 3¢
postoperative day. Whilst combing hishair in thetransplanted ares, thetooth
of the comb should not strike against the trangplanted plugs for three weeks.
Wearing dotheslike T-shirtsor pulloverswhich haveto betaken off over the
head should dso be avoided for three weeks. Hair ails or other stronger
shampoosand hdmetsare a0 avoided for the sameperiod. 5% minoxidil is
goplied in the areas of hair trangplant once the shampooing has begun, and
continued for a period of two to Sx months. This has shown to promote
earlier growth of the transplanted hair. In females the concentration of
minoxidil used is 2%.

Sequel

Theepidermisand dermisa ong with theshaft of thetrangplanted hair outside
the skin fall off as scabsin the two to three weeks after the surgery, but the
falliclesremain and gointo aresting phase. New hairs start growing about 3
months after the procedure. It has often been noticed that with the use of 5%
Minoxidil the hairs don't fal and start growing immediately in the post-
operativeperiod. It usudly takessix to nine monthsto appreciatethe result of
ahair transplant. 1f asecond procedure has been planned, it must be a leest
three to sx months after the firgt sitting. Some patients may complain of
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hypoaesthesaof the scapinthedonor area. Itisusudly temporary, but may
persig for aslong as 18 monthsin some cases.

The dengity of transplanted hair isusudly thinner especidly in aressthet are
totally bad. The patient should be informed of this pre-operatively and a
second sitting can be undertaken to increese hair density (fig. 6 a&b).

Complications

Complicationsof hair trangplantation arefew andrare. Trueinfectionsinthe
recipient areas occur infrequently. 1n the donor aress, infection may be seen
aroundthesuturesbut it usudly resolveseasily after sutureremova. Epiderma
cysts may be seen occasiondly and need drainage. It is important not to
harvest too big a donor area because tenson on the suture line can lead to

Fig.6a & 6b: A 25 year old malewith grade 7 baldness. Before (a) and after (b) Showing
the hair restoration after a single sitting of follicular unit transfer with 1500 grafts.

dehiscence and awide scar.
HAIR TRANSPLANTSIN SPECIAL STES

Eyebrow transplantation can be done to improve or recreste eyebrows. Itis
an aesthetic essentidlity to follow the direction of the eyebrow hairs whilst
cregting a new line. Around 150 micro-grafts are usualy required for an
eyebrow of oneside. Thedonor sitefor eyebrow transplantation should be of
finer hair preferably from the nape of the neck or the tempora region 8.
Recipient holes are made with a No. 20 or 21-gauge needle or a 0.7 mm
micro blade. Cyanoacrylate glue may be used over the grafted areasto keep
the them in place during the immediate post-operative period.

Grafting eyelashesisamore challenging procedure. Fortunately, only afew
lashes are necessary to produce agood result. Six, one-hair micro-grafts per
lid may satisfy most patients. The cyanoacrylate glueisagain very useful in
keeping the graftsin place.

The rate of hair growth of the scalp hair is much faster than those of the
eyebrowsand dsewhere. Patientsmust beinformed pre-operatively thet this
transplanted hair will need trimming from time to time.
Moustacherecongtruction by hair trangplantationisespecialy useful inpatients
who havehad acleft lip or ascar following trauma. Thehair inthe moustache
areaismuchmorewiry and courser than hair inthescal p. Probably harvesting
hair fromthe beard areajust inferior to thejaw line provides better donor hair
for moustache reconstruction °.

Patientswho have undergonehair transplantation using older techniqueshave
larger plugs. This gives the hairline a pluggy, cornrow appearance, which
needs correction. The current gpproach is by plug reduction and recyding,
and it is gpplied aggressively to the front two rows ™.

CONCLUSION

Recent advancesin technology have made hair replacement surgery aviable
option for many people but we must utilize this technique prudently. It is
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very important to form a team because one individua cannot perform the
entire procedure single-handedly. Finetuning and accuracy indl stepsof the
urgery areessentid in getting good results. No compromise should bemade
with proper lightingintheoperating room and with thequdity of instruments.
A comfortable ambience in the operating room and use of audio-visua
entertainment break the monatony, both for the patient and the surgical team.
A patient isworse off after a poorly performed hair replacement surgery. If
donejudicioudy, trangplantation isavery rewarding procedure, both for the
surgeon and the patient (fig.7 & 8).

Fig.7a & 7b A 26 year old mele with grade 7 baldness. Before (a) and after (b) Showing
appearance of the patient after a single sitting of follicular unit transfer with 1300 grafts.

Fig.8a & 8b A 26 year old femalewith cicatricial alopecia from childhood. Before (a)
and (b) Showing the same patient after two sittings of 1000 grafts each.
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new way to tackle arange of conditions.

Nobd Prizein Medicine

Drs. Andrew Fireand Graig Mello have been avarded Nobel Prizein Medicine for the year 2006 for the discovery of “Silence Genes’ which has opened new pathways
for tresting diseases by the nobel assembly of stock Holme Karlinsaa Ingtitute. Through their experiment with Nematode worms; both scientists form of RNA can switch
off targeted genesin aprocessknown as RNA interference. Thistechnology hasbecomeahot areaof research for pharmaceutical companieswho view thisasapromising
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