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NON SURGICAL FACIAL REJUVENATION

Kuldeegp Singh
Department of Plastic Surgery, Indraprastha Apollo Hospitals, Sarita Vihar, New Delhi, India

Abstract : Hope springs eternal in the human breast, more so concerning our desire to stay or appear young. Non surgical options for
facial rejuvenation are fast emerging as quick, effective and simpler options to achieve the desired goal. Various options are now
available for dealing with the myriad of aesthetic ageing problems of the face, including programs of topical lotions & creams ,‘ Botox'
for reducing wrinkles, fillersto fill in the scars and fixed rhytides, thread lifts as a quicker option to conventional face lifts in selected
patients, facial peels and / or laser resurfacing to achieve a smoother, tighter and more youthful skin, non ablative laser rejuvenation
tackling the triad of vascular, pigmentary and laxity components of the ageing facial skin, and lastly, but not in the least mesotherapy,
which may emerge as a revolutionary technique to rejuvenate the ageing skin.

INTRODUCTION

The process of ageing isfirst reflected in the skin. While many of these
age-related changes are inevitable, some can be reduced with healthy
lifestyle choices and good skin care. Many people accept that changesto
their skin are part of the normal ageing process. Rejuvenation of the face
is basically concerned with partly undoing damage caused to skin by
photoageing, and aso to correct / improve changes which happen with
ageing in general.

SIGNS OF AGEING

kin thinning - The basd cdl layer of the epidermis dows its rate of cell
production and thinstheepidermis. Thedermismay becomethinner. Together,
these changes mean skinismorelikely to crepe and wrinkle.

Sagging - Aged skin produces less elagtin and collagen, which means it is
more likely to sag and droop. Aged kin is particularly vulnerable to the
effects of gravity — eg., jowls dong the jaw and bags under the eyes are
simply examples of skinthat has yielded to gravity.

Wrinkling - Reduced dastin and collagenfibresin theskin, dongwith thinning
of skinresultinwrinkling of those* high movement’ areasof theface (likethe
eyes and mouth) which are especidly prone to these effects.

Age spats - The remaining pigment cells (melanocytes) tend to increase in
certain aress and clugter together forming what’sknown asageor liver spots.
Areasthat have been exposad to the sun, such as the backs of the hands, are
particularly prone to age spots.

Dryness- Aged skin has fewer sweat glands and sebaceous glands. This can
meake the skin more prone to dryness and lead to roughness and itching.
Broken blood vessdls - Blood vesslsin older, thinner skin are morelikely to
bresk and bruise. They may aso become permanently widened/stretched.

RISK REDUCTION STRATEGIES

Limit actinic eqposure - Sun exposure leads to premature ageing of the kin
known as photoageing. This is eesily proved if one compares the skin of
handswith that of the buttocks. The exposure can belimited by wearing ahat,
loose fitting clothes, sunglasses and by goplying SPF15+ sunscreen lotions
when outdoors. Sunbathing should be avoided.

Sop smoking - Smoking promotes skin wrinkling and isthought to accelerate
the damage caused by sun exposure. The action of puckering up for eech drag
on acigarette increases the likeihood of wrinkles around the mouth.
Healthy diet - A hedlthy, well-baanced diet isasimportant for hedlthy skinas
itisfor ahedthy body. Antioxidants help in keeping the skin youthful.

kin care - Harsh skinirritants, such as perfumed sogps, heavily chlorinated
swimming poolsand long hot showers should beavoided. Insteed, neutra pH
balanced sogps, body washes or equivaents should be used.

Moigturizers - Dry skin is more likely to show fine lines and wrinkles.
Moaisturizers should be used regularly especialy on dry skin.
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ANTI-AGEING TREATMENTS(FACIAL
REJUVENATION)

Currently the following anti-ageing trestment modaities are available.

(i) Topicd lotions & creams (v)  Thread lifts
(ii) ‘Botox’ (vi)  Laser rguvendtion
(i) Fllers (vii)  Laser resurfacing
(iv) Fecid peds (viii) Mesotherapy

Topical Lotions and Creams

If used regularly, they have been shown to visibly reducefinelines, improve
the qudlity of skin and improve skin discoloration.

These can be broadly classified in to three groups.

a) Exfaliants b) Tighteners c)Depigmenters

Tretinoin (Retino A cream/ gel), Adapalene (Adaferin gel 0.1%) and dpha
hydroxy acidslikeglycolic acid, kgjic acid etc. act asexfoliantswhen gpplied
to the skin over a period of time. Exfaliation helps in teking off dead cdll
layers from the top of the epidermis and cause a faster turnover of younger
cdls, making the skin clearer, fresher and smoother. Retino A is a strong
exfoliant availableinvariousconcentrations hasaremarkableability to modify
collagen, thereby producing significant tightening and reduction in fine
wrinkles of the face. The main disadvantage of Retino A cream is the
photosengtivity it causes, which necessitatesstrict avoidanceof direct sunlight
and use of gppropriate sun block creams (SPF 30 or more). It il will cause
redness of the skin which lasts well beyond the period for which it is used.
Newer retinoids like Adgpaene cause much less photosensitivity but the
exfoliant effect is dso significantly reduced. Alpha hydroxy acids are good
exfoliants without the undesirable effect of photosensitivity but they do not
produce any skin tightening effect. These exfoliants are often used in
conjunction with lightening or depigmenting creams like hydroguinone
(Medite2%, Mdditeforte 4%, Hydelotion 5% etc.). Hydroguinoneinhibits
the converson of tyrosineto melanin, inhibitsthe formation of melanosomes
and increases thelr degradation. Hydroguinone aso inhibits the DNA and
RNA synthesisin melanocytes. Thus, it ensuresthat the new pigment which
is appearing is lighter and uniform as compared to the pretreatment
heterogeneouspigment. Topical steroids(IMometasone, desonide, fluticasone)
act to reduce the inflammatory component of the pigmentary changesinthe
skinwhichareexigting, or which get induced by strong exfoliationinsenstive
skin. There are various protocols to achieve improvement of photodamaged
skin in terms of both texture and pigmentation. One such protocal involves
using Retino-A, hydroguinone and topical steroids.

‘Botox’ (Botulinum toxin Type A)

‘Botox’ isthe brand name for botulinum toxin typeA, nature’'s most potent
blocker of nerveimpulses. A registered trademark of theAllergan Corporation,
‘Botox’ is expensive probably due to the elaborate manufacturing process.
Four botulinum toxin products are available - ‘Botox’ (type-A, 100 unity/
vid), Dysport (type-A, 500UMNid), Myabloc (type-B, 2500/5000/20000U/
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vid) and the Chinesetoxin. Theother availablebrands, though lessexpensive,
arelesspotent, havemorelocalized effect and aremore proneto cause adverse
effects.

Dynamic wrinkles on the face are caused by contractions of the delicate
underlying facid muscles each time one amiles, laughs and frowns. These
emotiond expressions gradually lead to deeper lines and wrinkles. ‘Botox'
injection is a smple and safe procedure, where a very smal amount of the
toxin isinjected precisdly into targeted locations on the face, blocking nerve
impulses to the muscle under the skin in the treeted area. ‘Botox’ partidly
blocks the nerve impulses to segments of the tiny facid muscles that are
related to expression lines. This causes the muscles to relax. After full effect
of thedrug, the overlying skinwill become smooth and unwrinkled whilethe
untreated facial muscles continue to function normally.

Thisisasmple and safe procedure. Theinjection ismadewith a30G needle
forminima discomfort. It dsodlowsagreater precisoninddivery of ‘Botox'
to the specified facid area. No sedation or anesthetic isrequired, and normal
activitiesareresumedimmediaey. ‘ Botox’ injection generdly takes2-4 days
to show full effect, reflecting thetime necessary to disrupt the synaptic process.
‘Botox’ injections are primarily used in the upper third of the face. Foreheed
lines, glabdllar lines andlinesaround theeyes (‘ crow’ sfeet’) respond favorably
to ‘Botox’. Frown lines (below the mouth) and chin creases may dso be
improved with a‘Botox’ injection, but response varies among individuals.
Resultscanlast fromthreeto Sx months. However, with subsequentinjections
theduration of effect increases. M ost patientsare candidatesfor thisprocedure
if they havedynamicwrinklesand lines. Botulinumtoxin hasbeneficid effects
only on wrinkles caused by muscular contractions, and is not appropriate
trestment for wrinklescaused by solar exposureor other degenerativeprocesses
of the dermdl tissues. Other contraindicationsfor this procedure are pregnant
petients and those who have neurologica problems.

‘Botox’ isaso used for correcting masseteric hypertrophy which leadsto a
uare jaw gppearance. Recently,it is being used as a chemica brow lift to
achieve desired height and shape of the eyebrows. Other indications are
suborbital hypertrophic orbicularis, infreorbital crow's feet, nasal scrunch
lines(‘bunny lines'), nasal flare, nasolabid folds, periora liplines, marionette
lines, mental crease marionette lines, menta crease, popply chin, platysma
bands, horizontal neck lines and facid asymmetry.

Potentid sde effects include brow ptos's, temporary swelling or bruisng at
locd ste, upper eydlid edema, headache and rardly diplopia. Patients are
advised to avoid aspirin and NSAIDS before the injection.

Fillers

Fillers can be usad for aesthetic purposes to reduce the effects of ageing and
photoageing, and improve the gppearance of scars. Fine wrinkles, grooves
andfoldsarising from repetitivemuscleaction over years, dongwith depletion
of derma and subcutaneous volume need to be treated in order to rejuvenate
the face. Fillers can work synergitically with surgical procedures like mini
facelifts. They can aso be combined with procedures like laser resurfacing,
‘Botox’ injections, pedsor ‘thread lifts in patientsnot desiring surgery. Faciad
fillersaremost useful inthemiddle and lower thirdsof theface. Idedlly afiller
should be essy to use, long lagting, predictable in results and behaviour,
injectablethrough asmall needle, painlessoninjection, non dlergenic, should
not migrate, benon carcinogenic, non teratogenic, stableat roomtemperature,
free of possible transmissible diseases, have along shelf life, and not cause
sgnificant pogt-injection morbidity.

Beforeinjection, the patient isasked to discontinueany ‘ NSAIDS for at least
two weeks. Severd other parameters need to be decided before injecting a
filler’. There are many ‘fillers available in the market and care has to be
exercisad in choos ng thegppropri ateonedepending onit’ sproperties, whether
itisfor degp or superficid rhytides and whether atemporary or a permanent
filler should be injected . Other aspects to be decided are the amount of
augmentation desirableand hencetheamount of filler required, and the proper
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planeand areasfor injection, whichisspecificfor eechfiller. Thenthenumber
of sittings and follow up visits are decided.

No anesthesamay be required for injectionsin very superficid locationsin
smal amounts, but deeper areas and particularly the lips, require gppropriate
nerve blocks for adeguate patient comfort. The buccd sulci and skin are
cleaned and prepped with povidone iodine and alcohol swabs, respectively,
before a nerve block. Patient should be sitting in a chair with higher head
supported. Thesmallest needlesizeisused, injecting in the superficid dermis
for very fine creases, mid dermisfor degper foldsand deep dermisor dermo-
cutaneous junction to eevate degpest folds. The linear threading technique-
depositing with continuous pressure as one withdraws the needle is a good
way to depost the ‘filler’ uniformly. In wider aress, one may use pardld
deposts of the filler to achieve the desired result. Varidions like the ‘fan
technique' or the‘ crosshatching’ techniquearegood for degper augmentation.
Massaging the area injected just after the injection can help spreed ‘filler’
smoothly in the area. Follow up visit is scheduled a about two weeks and
any touchup procedure carried out, if needed.

Non permanent fillers

‘Zyderm’ and ‘ Zyplast’ are derived from bovine collagen. ‘ Zyderm' isused
for superficid linesand ‘ Zyplast’ for deeper folds. A skintestisdone prior to
injection to ascertain any sengtivity to the product, and the firgt stting is
scheduled after 6 weeks of the skin test. Some overcorrection is necessary
with this product because it has to be diluted with sdine which is absorbed
over the next 24 hours. Disadvantages with this product are the need to
refrigerate, possibility of an dlergic reaction and a short duration of effect
lagting only 3-5 months.

‘Cosmoderm’ and ‘Cosmoplast’ are purified collagen derived from cell
cultures of human fibrocytes. These cell lines have been tested for viruses
and teratogenecity. No skin testing is necessary and they can be injected
without askin test. Overcorrection isaso necessary with these products. Itis
also possible to layer ‘Cosmoderm’ over ‘Cosmoplast’ for greater
augmentation. Disadvantages are same as for ‘Zyderm’ and even flu like
symptoms have been reported in 2-4% of patients.

Hyauronic acid gel (Hylans) isanaturaly occurring linear polysaccharide
forming the matrix for collagen and agtin fibersin skin and other tissues. It
isnatimmunogenic. ‘Hylans get swollenwithwater (95%6) and show dynamic
viscogty enabling injection through smal needles. They are removed from
the body by isovolemic degradation. They retain most of their volume (95%)
till the last bit of it is removed from the body. In this group, ‘Hylan B’
(Hylaform) wasthefirst preparation used for soft tissueaugmentation. ‘ Hylan
B’ isderived fromrooster combspurified and cross-linked with divinylsulfone.
Mild redness, itching, swelling and pain have been reported with its use but
these symptoms resolve within aweek.

‘Restylane (Q med) is stabilized, partly crosslinked Hyauronic acid gel
produced from cultures of streptococcus equi. It is chemicdly stabilized
through cross-linking and heat sterilized. It has a shelf life of 1.5 years. A
study claimsthat itseffect maintains82% at 12 weeks, and 69% at 26 weeks'.
Another study compared ‘ Restylane with ‘ Zyplast’ for nasolabia foldsand
it found thet ‘ Restylane was better in 56.9% patients, equaly effective in
33.6%, and ‘Zyplagt’ was better in just 9.5% patients 2. Side effects from
injecting ‘Restylane’ are trangent and mild, and noticed in about 0.15% of
1,44,000 patients®. ‘Hylans' are more painful to inject than collagen. There
have been someinstances of delayed reactionsranging from 0.4%1t0 3.7% of
injected patients*®. ‘ Restylane Touch’, ‘ Restylane’ and ‘Perlane’ are three
variantsof ‘ Restylane', but the quantity of Hyaluronic acid remainsthesame
in dl types (20mg/ml). The difference is in the number of particlesml of
injection. ‘Restylane Touch' is for fine lines and injected in the superficid
dermis, ‘Restylan€’ is for nasolabid folds and lip, and is injected in mid
dermis, and ‘Perlane’ the most viscous variant is injected in deep dermis/
dermocutaneous;unction for degper folds, and cheek and chin augmentation.



160

Thereisno need to overcorrect with hyauronic acid injections and touchup
injections, if needed, can be carried out 2-4 weeks later (figs1 & 2).
‘Radiance FN' has microscopic cacium hydroxyapetite particles suspended
inacarboxymethylcelulose gdl. It is FDA agpproved for dental use and bone
augmentation. Itsuseasa'filler’ is‘ off label’ asyet. Thegd isabsorbed over
aperiod of timeand getsreplaced by fibroustissuewhich holdsthe correction
in place. No prior skin testing is necessary as it is not of anima origin.
Sometimes calcium deposits can form lumpsin theskin. It is, therefore, to be
injected deeply a dermo-cutaneous junction for correction of deeper folds,
wrinkles and for lip enhancement.

RevidermIntra (Rofil Medica Internationa) consstsof 40- to 60-pm dextran
beads suspended in hyauronic acid gl of nonanima origin. The proposed
mechanismof actionisaninitid macrophage responsefollowed by fibroblast

Fig. 1la. A 60 yr. female showing static wrinkles on her forehead.

Fig. 1b. Showing immediate post - injection result after hyaluronic acid (Restylane)
injection in forehead wrinkles.

Fig. 1c . Showing the result at 3 months after hyaluronic acid (Restylane) injection.
Note there is a mild residual wrinkling.

proliferationand new collagenformation. Thee ectrogtaticaly charged dextran
microspheres simulate the collagen synthesis on depletion of HA depots.
Intraderma injection without overcorrection is used to treat rhytids , skin
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Fig. 2a. & 2b. Oblique views of a 60 yr. female showing pre and post injection
(hyaluronic acid) improvement of deep nasolabial groove.

surfaceirregularities (eg, arophic scars) and, aso used for lip augmentation.
Compared to other temporary fillers, it is supposed to last longer, but not
permanently asis completely biodegradable. It isnot FDA gpproved o far.
Rofilan isthe hylan gl marketed by RMI.

‘Cymetra is micronized cadaveric acellular human dermis, and is
recondiitutedin1 ml of sdlineor lidocaine. Itisasoftimplant without alergenic
tendency. Its effect lasts dightly longer than collagen and it dso reguires
refrigeration during storage.

‘Sculptrd isaninjectableformof polylacticacid (usedin absorbablesutures).
It is synthetic, and proven to be non toxic, immunologicdly inactive and
biodegradable. It is gpproved in the USA by FDA for tresting facia
lipoatrophy inHIV patients, and in Europefor tresting scarsand wrinkles. It
should be injected into deep dermis or subcutis after locd anesthesa The
diluent fluid is absorbed in aweek but the improvement lasts for up to 96
weeks. ‘Sculptral isthought to stimulate collagen growth. It does not need
refrigeration or prior skin testing, but multiple sessions are needed at two
week intervals. Granulomeas have been reported with its usage.

Permanent fillers

These are designed to remain permanently &t the implanted Site but it does
not mean that they give a better result. In fact, permanent ‘filler’ may bea
disadvantage because if the patient is not hgppy with the result there is no
way it can be corrected. It isawayswiser to use anon permanent ‘filler’ in
thefirg inganceand if patient is satisfied with the result apermanent ‘filler’
can be used after the effect of first injection wears off. We know thet facia
contour changeswith time, and therefore, an implant which can bemodified
subsequently would aways be better.

‘Artecoll’ is ‘permanent filler’ with PMMA (polymethylmethcrylate)
microgpheresin 3.5% collagen. Thelatter getsdegraded after injectionleaving
the PMMA spheres encapsulated by scar tissue which cannot migrate. Itis
injected deeply using thethreading technique. If it getsinjected intradermally,
by mistake, the skin blanches and injection is terminated and the areais
massaged. The patient is advised to minimize facid expressions for three
days to reduce the risk of implant migration. Prior skin testing is necessary
and the product aso needsto berefrigerated. It is contraindicated in patients
with thin skin. Granulomas and persistent redness has been reported with its
use

Sheba (Hans Biomed) is injectablemicronised human dermis which is
processad by eimination of cellsand then freeze dried to retain the collagen
dagtin and laminin of bioective protein, to provide revascularisation and
cdll repopulation. “ Sheba” makes for ared tissue restoration agent asit is
eesly trangplanted without regjection. It can aso be used as subdtitute for
autografts. It is supposed to produce long lasting effect as it becomes
incorporated in the body. Sheba is at first absorbed and subsequently the
surrounding cells enable its incorporation into the body. As Sheba is
micronised, it needsto berehydrated with 2% lidocaineand injected into the
subdermal plane for best results. Sheba offers anear permanent solution to
depressed scars, facid creases and lip restoration

‘Dermalive’ / ‘Dermadeep’ isasemi-permanent, non animal product,
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congsting of acrylic hydrogel which is used in intraocular lens implants.
Therearereportsof granulomatous reactionsto acrylic appearing aspapable
nodules sx months after injection. A skin test isnot required. ‘ Dermalive is
the same as‘ Dermadeep’ except thet particle Szeislarger in the latter.
Injection slicone has been available for many years. The origind slicone
marketed by Dow Corning was of 350 centistokes density. This product had
severd problems as an injectable implant because of granuloma formation,
infection etc. Problemsin the past were aso seen because of excess volume
injected or because of adulteration with substances like minerd ail. Silicone
which is used today is ‘Silikon 1000' (Alcon Labs) and it has a density of
1000 centistokes. It is FDA gpproved for retind detachment and has been
used for correction of facid lipoatrophy in patients with AIDS. Its use in
correcting scars and wrinklesis il “off label’. * Silikon 1000 isadear and
colorlessgd with no additivesor presarvatives. A serid microdroplet technique
isused for injecting it and multiple sittings are needed. It does not need prior
skin testing. It is stable a room temperature and is not painful if used with
EMLA, isinexpensive and has along shef life.

Skin Pedls

Modern chemica pedlingwasintroduced et theturn of the century by Mackie,
a dermatologist who was using phenal to treet facid scars. Over the years,
peeling has been popularized by lay operators rather than physicians.
Eventualy, these procedures began to attract widespread attention because of
the remarkable results that were achieved. Scientific investigation was findly
undertaken by plastic surgeons and dermatologists, who delineated the
indications and limitations of these procedures, with improved ssfety and
efficacy.

Severd products are currently available for rgjuvendating the skin, including
over-the-counter superficid peding agents, and desper peding agentsthat should
be applied only by a physician in a controlled setting. These products have
proven very successtul inimproving the quality and appearance of facid skin.
Thegod of chemica pedingisto removeacontrolled and uniform thickness
of damaged skin. Normal wound healing and skin rejuvenation follow, and
complicationsof scarring and pigmentary changesareavoided. Theepidermis
regenerates from the epiderma gppendages |ocated in the remaining dermis.
This process begins within 24 hours of the ped goplication and is usudly
complete in 7-10 days. The new epidermis shows grester organization and
vertica polarity, with the disappearance of actinic keratoses and lentigines.
Derma regenerationisdower, but isusudly completewithin several months.
Theregenerated dermisdemondgtrates|esselastos sandimproved organization,
with compact horizontaly arranged bundies of collagen interspersed with
eadtic fibers. The ground substance is decreased and telangiectasias get
removed. Theend result is soft and supple skin, which gppearsmore youthful
with fewer rhytides and dyspigmentation.

Some physicians prefer to pre-treet the skin with isotretinoin cream, with or
without hydroguinone, for 4-6 weeks to improve the results and reduce the
risk of PIH.

Patient selection

Onemust beawareof thedifferent typesof skintobeableto select patientscarefully
and avoid those a a high risk for post ped hyperpigmentation. The Fitzpatrick's
scale of sun-reactive skin typesfrom lightest to darkest isgiven below,

Patient  Skin Colour Skin Character

Type

| Lightest - Always burn and never tan.

Il - Tan with difficulty usualy burn.
1 - Tan but sometimes burn.

\Y) - Rarely burn and tan with ease.
\% - Tan easily and rarely burn.

VI Darkest - Tan very easily and never burn.
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Petients with lighter skin types can expect to undergo pedling with minimal
pigmentation, whereas individuals with darker skin are at a higher risk for
post pedl hyperpigmentation .

Cooperation and compliance with the post ped regimenisrequired to ensure
norma wound hedling and to avoid complications. Petients likely to be
noncompliant or unable to avoid sun exposure because of occupation are
unsuitable candidates. Men are less optima candidates because of thicker,
aily skin that risks uneven penetration of the peding agent. Men aredsoless
likely to be willing to use camouflage makeup in the event of post ped
hyperpigmentation. Patientswith adecreased number of epithelia gopendages
from prior radiationtrestment, older patientsor currentisotretinoin (Accutane)
use are dso poor candidates because heding will proceed more dowly and
scarringismorelikely. Itisadvisbletowait at least 12 monthsafter topping
Accutaneto dlow someregeneration of epithelia appendagesprior to peding.
The technique of chemical peding is relatively Smple, the key to a good
result being in the selection of a proper patient and pedling agent. The more
severe the actinic damage the more aggressive the treatment approach.
However, indarker skintypes, asinamgority of Indian patients, thetendency
to hyperpigment, along with a noncompliant patient will be a strong
contraindicationto pedling. Oncetheappropriate patient issdected toundergo
achemica ped, informed consent is obtained after athorough discussion of
possible complications.

Alfa hydroxy acid peel (AHA, Glycolic acid)

Glycolic acid isderived from sugar canein concentrations of 50% or higher.
Over-the-counter AHA products containing 3-10% glycolic acid or other
naturally occurring organic acids (lactic acid, citric acid, tartaric acid, malic
acid) cause exfoliation over severd days or weeks Theearedso used asa
pre-ped primer to potentiatetheeffectsof gpplication of ahigher concentration
of glycolic acid. Unlike other peding agents, penetration of glycalic acid is
time dependent, and thus, the agent is applied for a specific amount of time
andthenneutrdized. Thesystemetic gpplication of glycolicacidwithasponge
typically proceedsfrom onefacia region to another, dividing thefaceinto 6-
8 regions and treating each in successon. The length of time that glycolic
acid isleft on the skin rlates to its concentration. Glycolic acid is removed
by washing off theagent withwater or neutrdizingitwithanakainesolution
such as sodium bicarbonate. It is used as a superficia ped.

Following gpplication, thereisaninitia erythemawhichmay becomefrankly
red, and it is often accompanied by edema. White patches develop
subsequently, indicating separation of the epidermis from the underlying
dermis. Glycolic acid is generdly used as a superficia pedling agent and
development of afrogt indicates destruction into degper dermis, whichisnot
desirable. Exfoliation occurs over severd days, and re-epithdlidization is
complete within 7-10 days. Multiple trestments may be required to achieve
desired results and should be spaced severa weeksgpart. Glycolic acid peds
produce the least dramatic of results, but aso have the lowest frequency of
complications.

Trichloracetic acid peel

Trichloroaceticacid (TCA) istypicaly used asanintermediate-to-degp peding
agent, concentrationsranging from 20-50%. Depth of penetrationisincreased
asconcentrationincreases, with50% TCA penetratingintothereticular dermis.
Concentrations higher than 35% are not recommended because of the high
risk of scarring. TCA isakeratocoagulant that produces afrost or whitening
of the skin, which is dependent on the concentration used. Vigorous rubbing
of the agent, as compared to blotting, yields a degper penetration. This
techniqueisnot timedependent, and theagent doesnot requireneutraization.
The systematic application of TCA with a sponge aso involvestregting the
face in a succession of 6-8 regions. TCA application is associated with
an intense burning that usually resolves within 30 minutes. Administer
gppropriate analgesia prior to the procedure and consder regiond nerve
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blockade with lidocaine. Patient comfort may aso beimproved by having a
fan to coal the face and by applying sponges soaked in iced sdine prior to
moving from onefacid region to another.

During the procedure, if thefrosting isnot uniform or complete, regpplication
may beperformed until frogting of adesired plateauisreached. Thegpplication
of topica lidocaine 4% immediately following the pedl decreasesthe burning
sensation. Once completed, exfoliation proceeds for severa days, and re-
epithdidization is complete within 10-14 days.

Phenol ped

Phenol peds may be used in various ways, as pure phenol (88%) or phenol
mixed with sogp, water, croton oil, and sometimes olive oil. Baker-Gordon,
Venner-Kellson, Maschek-Truppman, and Grade are a few of the
combingtions. TheBaker-Gordon formulaconsistsof (USP) phenol, tap weter,
liquid soap, and croton ail in fixed anounts.

Phenol causes keratolysis and keratocoagulation. In contrast to other agents,
increasing the concentration of phenol actualy decreases the penetration up
toapoint, becausetheensuing destructionformsabarrier tofurther penetration.
Pure phenol does not penetrate as deeply asthe variousformulations. Similar
to TCA, thetime spent applying the agent and the amount of sponge strokes
used will be proportional to the depth of penetration. The addition of croton
oil tothevariousformulationsasaskinirritant o alows degper penetration.
Although phenol produces the most remarkable resolution of actinic damage
and wrinkling among the various pedls, it dso possesses some of the more
significant morbidities. Many have abandoned phenol infavor of other agents
or laser resurfacing. Marked hypopigmentation may result following the use
of phenal and is correlated to the depth of penetration, use of the Baker-
Gordon formula, and the addition of croton oil. Hypopigmentation may occur
inal skin types, noticeably lightening the skin of patients with darker skin
and making lighter-skinned patients appear waxy or pae. A dear line of
demarcation may be present between treated and untrested skin.

Phenol causes an intense burning upon gpplication that may last 4-6 hours,
whichismuch longer than thediscomfort associated with other pedling agents.
Adminigter appropriate anagesiaprior to the procedureand consder regiona
nerve blocks. Patients dso must be provided with sufficient ord analgesics
and anxialytics for use at home following the pedl.

The toxicity of phenol may be significant. Phenal is absorbed through the
skin, metabolized by the liver, and subsequently excreted by the kidneys.
Some practitioners preload the patient with fluidsto fecilitate rend clearance.
Overdose may injure the liver and kidney and may dso lead to myocardid
irritability, including arrhythmias. The face is again divided into 6-8 regions,
but 20 minutesmust bed lowed to € apse between treeting subsequent regions.
Thisdlows for some ongoing metabolism and avoids atoxic systemic dose.
Post ped care involves applying a generous amount of any ointment (eg,
white petroleum jelly, antibiotic mixed or plain) to the entire treated areaand
to regpply the ointment throughout the day, any timethefacefed stight or dry.
Asthe outer layers begin to shed, the patient isalowed to shower and gently
wash the face with nonresidue sogp using fingertips only. The face should be
paited dry and anew coating of ointment gpplied. Ingtruct patientsto not pick
& the face during the recovery period. Examine the face every 48 hourstill
complete hedling takes place.

Results and complications are generdly related to the depth of injury, with
deeper pedls providing more marked results and a higher incidence of
complications. Complications are dso more likely with certain skin types
and certain peding agents.

Erythema generdly subsides within 90 days but may become prolonged in
form of hyperpigmentation. The application of topica hydrocortisone lotion
and/or ashort course of systemic steroids may lead to earlier resolution.
Following chemica peding, the skin is very sengtive to the sun, which dso
may result in hyperpigmentation. Patient isinstructed to use sunscreen daily
for 6-12 months following a chemical peel. Hypopigmentation is the
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result of melanocyte destruction or inhibition from too deep a pedl,
seen most frequently when phenol is used. Hypopigmentation is more
noticeable on darkly pigmented patients. Hypopigmentation may be
difficult to assess until erythema has subsided, at which point the
condition unfortunately becomes permanent. The line of demarcation
between treated and untreated skin is usually the most noticeable.
Delayed healing may lead to hypertrophic scarring, a complication
which requiresclosefollow-up and aggressive early treatment. Silicone
sheeting, pressure application, and scar massage may improve outcome.
Infectious complications are unusua but also demand vigilance and
aggressive therapy with oral and topical antibiotics. Herpes
exacerbations are treated with oral and topical acyclovir until
resolution.

Thread Lift (APTOS, ‘ Contour threads)

The‘thread lift’ isanon-surgica facelift procedure. Petientslikely to benefit
include dl individuaswith ageing signs of the face, including droopiness of
the skin of the brow, cheeks, jowls and neck. Patients whose faces are very
heavy or very thinarenot ided for thisprocedure. The' thread lift isaminimally
invasive office procedure performed under locd anesthesiathet is designed
to devate, reposition and lift lax skin of the brow, face and neck without
surgery. The'threed lift’ employs' cogged'/ * barbed' threedswhich areinserted
painlesdy under the skin (fig.3).

Under local anesthesig, the threads are passed into the droopy facid eement

Fig. 3. Diagrammatic representation of thefacial zoneswhich are addressed during face-lift
with *Threads . It also shows the number of ‘Threads and the direction of the insertion to

obtaintheproper vector for pull. (Photo courtesy: http:/Awwvfacialplasticsurgery:net/forumforumphp)

with a specid guide needle. Once dl threeds have been placed, they are
tightened one by one. The threads are then able to grab on to the lax soft-
tisueand muscleof thedesired areato achievethedesiredlift. Theprojecting
extra lengths are then pulled and snipped off. Four to six threads will be
necessary on either sdefor adequate correction of theentireface. Thethreeds
stay inpostionlikedl internal suturesand arewell tolerated by thebody. The
procedure takes gpproximetely 1-2 hours depending on the number of Stes
to be trested. The threads lift procedureisreliable and even reversible.

The effects of ‘thread lift' can be noticed immediately. Patients can achieve
30-70% of what asurgical facdlift may achieve, and well over 90% of ‘ threed
lift’ patientsare very satisfied with theresults. The‘thread lift’ procedure can
aso be combined with a mini surgica face lift or any other non surgica
rejuvenating procedureto obtain further skintightening. Theeffect of a‘ threed
lift' procedure is expected to last 3-5 years and it can be repeated. Some
patients may choose to have asurgicd facdift in the next Stting.

The ‘thread lift’ has very minima ‘downtime (the time a patient can not
function normally). Most patients experience minima bruising or swelling
for 1-7 days. For first 2-3 days after the procedure the skin feds tight and
swollen. The ‘threed lift' is not a painful procedure and mogt patients can
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return to normd activities, with makeup, the next day (fig.4a-C).
Laser Resurfacing

Advances in laser technology have alowed laser surgeons to improve
gopearanceof skin, scarsand wrinklesusing ablaivelasers. Thelasarswhich
are used are the carbon dioxide laser (both scanned and pulsed), the
Erbium:YAG laser, or acombined CO, : Er:YAG laser. Only fineto moderate
rhytides (wrinkles) arelikely to show improvement with this technique, and
other modalitieslike ‘fillers or fat injection may be needed for more severe
rhytides. Superficid pigmentary disorders like lentigines, and superficid,
arophic, post acneor traumascars can aso besignificantly improved. Earlier
chemica peels were done to induce reepithelialization and neocollagen
formation, but now laser resurfacing is considered more effective and a
controlled dternétive.

Laser resurfacing, like dermabrasion, relies upon the presence of skin
gopendages (e.g., sebaceous glands, hair follicles, sweet glands) as sources
of epithelium that can migrate to reepithelialize the surface. Therefore,
the grester the number of skin appendages per square centimeter of skin, the
more rgpid the hedling and the less risk for scarring. For this reason, carbon
dioxide laser resurfacing is largdly limited to the face because it hes large
density of skin gppendages. Resurfacing of the hands and neck has been
successful, though, much greater risk for scarring existswhen tregting these
areas. EMLA cream (lidocaine cream) and/or regiond blocks, with/without
sedation are adequate for full face resurfacing.

Carbon dioxide laser

The carbon dioxide laser became a popular tool with the laser surgeon, and
its advantages and limitations are well documented. Although, long-term
skin tightening and improvement of wrinklesis excellent, marked erythema
persigts for severa weeks or months and the risk of hyperpigmentation
occurring especidly in darker skin types, deterred many fromusingit intheir
patients. Even without complications, the early period of recovery until full
reepithelialization can take up to 2 weeks. The newer pulsed carbon dioxide
lasersablatetissueto adepth of 20-30 um with each passand cause collatera
damage to a surrounding area of 20-70 um. Collagen contracts by
goproximately 15-25% during carbon dioxide lasing, producing a shrunken
form that serves as a template for tighter, more organized new collagen
formation?.

Various parametersusing different lasers have been described for appropriate
effect. In astudy comparing scanned and pulsed CO, lasersiit was observed
that maxima skinshrinkageof 5.1+ 0.1% per passoccurred using thescanned
laser (Sharplan, Silk touch) at 5.9 Jen?. Compared to this a pulsed laser
(Coherent, Ultrgpulse), achieved amaxima shrinkage of 3.6% at 2.5 Jen?
(220 mJ). Skintherma denaturation, however, was shown to beamaximum
of 25 pm with the pulsed carbon dioxide laser at 3.5 Jom? (320 mJ) and 77
um with the scanned laser & 9.1 Jem.34

Erbium: Yttrium-Aluminum-Garnet (Er: YAG) laser

Other lasers were developed for resurfacing so thet light energy could be
delivered more selectively to the skin, resulting in less severe adverse effects
fromcollaterd damage. Theerbium:yttrium-auminum-garnet (Er: YAG) laser
was introduced as a bone-cutting tool in the United States in 1996. The
cutaneous absorption of the Er:YAG laser energy by water is 10-fold more
efficient than that of the carbon dioxide laser, dlowing for more superficia
tissueablation andfiner contral. Itschromophore (energy absorbing pigment)
iswater, smilar to the carbon dioxide laser. However, the Er-YAG emits a
wavelength of 2940 nm, which is absorbed efficiently by water because of
water’s 3000-nm absorption pesk. The passes of Er:YAG laser penetrateto a
depth of only 10-15 pm, and severd passes only cause collateral thermal
necrosis to a distance as thin as 20-50 pm. With the Er:YAG laser collagen
contraction is 1-2% during lasing, and it may only reach 14% in the long
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Fig. 4a. Front view of
a 40 year female with mild
sagging of malar fat

pads and jowls.

Fig. 4b. Showing
markings of proposed site
of insertion of bidirestional
‘APTOS to achieve lift of
sagging skin and fat pads.

Fig. 4c. Postopera-
tive front view following in-
sertionof 3‘threads oneach
side of the face. Note the
subtle devation of the ma-
lar and jow areas. Thispa-
tientwill further benefitfrom
additional ‘threads in the
jow regionand by injection
of afiller’ inthe nasolabial
folds.

termP®, There is no charring and only a transent white discoloration of the
wound bed occurs. Derma vessdls treated with the laser dilate and cause
transudation of fluidwhichinturnincreasesthewater (chromophore) content
in the treeted area and dlows for congstent ablation with each subsequent
pass’. Spot size, fluence, and pulse repetition rate are the 3 parameterswhich
have to be devel oped to get adequate ablation. Many laser surgeonsusea 3-
to 5-mm spot size, apulse energy of 1-2 J, and apulserepetition rate of 1-10
Hz. A fluence of 5 Jen? per passisusudly used in delicate areas such asthe
periorbital and preauricular regionsor for superficia lesions. Higher energies
(12-15 Jem? per pass) are used in thicker, more heavily photodamaged or
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scarred aress such as the cheeks, chin, periord aress, and foreheed. The
epidermis can be completely ablated after 2 or 3 passes usng a standard
laser, dthough, severdly damaged skin, degprhytidesor scars, and degp dermad
growths may require as many as 20 passes’.

Combined lasers

Newer laser systems, such as the combined Er:YAG/carbon dioxide lasers
and the high-energy variable pulse Er:YAG lasers are dso available now. A
dua-mode Er: YAG laser cdibrated a afluence of 22.5 Jorm?, ablation depth
of 90 pm, and coagulation depth of 50 um is dso used. The passes are
overlapped 50% to vaporize the epidermisin asingle pass. An additiona 1-
2 passesaregppliedtoresdud rhytidesand scars. Thefina layer of desiccated
tissueis|eft in place to serve as abiological wound dressing °.

Precautions and Prophylaxis

History of previous resurfacing, prolonged ultraviolet exposure, prior
radiotherapy or ‘ degp peds should bekept in mind before selecting apatient
for laser resurfacing, asthereisapossbility of delayed hedling and scarring.
Similaly, if apatient hasbeen using ord isotretinoin there should be agap of
& least 6 months before starting laser resurfacing. Patients with a history of
post inflammatory hyper pigmentation or showing atendency towardskeloid
formation are cautioned about these risks post laser resurfacing. Routine
prophylaxis against herpes smplex is advisable prior to laser resurfacing of
theface.

Postoperative care

Postoperative care can be by an open or closed method. In the open method,
which is preferred, goplication of copious amounts of topicd emallientsis
caried out to promote rgpid reepithelidization without risking prolonged
occluson and inahility to observe the wound surface. Mild complicationsdo
occur occasiondly and are of no serious consequence.

Laser Regjuvenation

Theterm ‘rguvendion’ includes treetment of any or dl of the cheracterigtic
eements of cutaneous ‘ photo damage . It suggestsa‘reversd’ of the photo-
ageing process. Thenameisamisnomer, asit isnot the photo-ageing process
that is reversed, but it is enhancement of the overal cosmetic gppearance
through dimination or masking of unwanted effects.

Non ablative laser rguvenation proceduresinduce aderma healing response
without notable injury to the epidermis. Improving appearance of the kin
without injury totheepidermisisahalmark of non ablativeskin rejuvenation.
This is achieved by producing a sub-threshold laser-induced injury to the
dermisand/ or thederma vasculaturewhich resultsinawound repair response
by fibroblast simulation and collagen reformation.

Coherent and non-coherent light-based laser deviceshavebeen used by various
operatorsto performrguvenation. Thesemay includesevera typesof vascular
and pigment lasers, aswell asthosethat stimulatedermd fibroblaststo produce
collagen. Increesing evidence suggests that lasers in the mid-infrared range
of spectrum may be the best choice for safe non ablative resurfacing on a
wide range of skin types, for eg. the 1320-nm Nd:YAG laser (Cool Touch)
and the 1064-nm long pulse Nd:YAG laser, the 1450-nm diode laser, the
1064-nm Q-switched Nd:YAG laser, and the intense pulsed light source.
Thisfield is rapidly evolving, and newer modaities are expected over the
next few years. Morerecently, theuseof intensepulsed light (IPL) technology
has revolutionized photorguvenation by its ability to address both the
pigmentary and vascular components of photoageing, and finewrinklingtoa
lesser degree. This is dl performed with relaive ease and efficiency, and
minimal downtime.

In one study, 49 subjectswith varying degrees of photo-dameage weretreated
with aseries of four or more full-face trestments at 3-week intervalsusng a
non ablative, non laser, intense pulsed visible light source (IPL). Fluences
superscript varied from 30to 50 Jem?. Al aspectsof photodamageincluding
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wrinkling, skin coarseness, irregular pigmentation, pore size, and
telangiectasias showed visible improvement in more than 90% of subjects
with minima downtime and no scarring. Eighty-eight percent of subjects
were stisfied with the overall results of their trestments?

Inanother comparativestudy patientsonwith periord rhytidesand Fitzpatrick
skin types |l and I11 treatments with the IPL using 590 and 755 nm cut-off
filters, and the 1,064-nm Nd:YAG laser were evauated. The subjects were
evauateda 2,4, 8, 12, and 24 weeksafter thefina treatment for improvement
inrhytidesand presenceof any Sdeeffects At 6 months, thepatient satisfaction
score (1-10) was comparable in all three groups. Evauator assessment of
improved skin qudity was dso smilar in dl three trestment groups. Side
effects such as blistering and erythema were most commonly seen in the
subjectstrested withthel PL. Theleest discomfort wasseenwiththeNd: YAG
laser. It was concluded that dthough both non-ablative treatment sysems
improved facid rhytidespresumably by causing anon-specific derma wound,
the Nd: YAG laser was better tolerated and produced fewer side effects?
Mesotherapy

Thisisthelatest modaity in non surgica facia rejuvenation. Itisatechnique
by which ‘drugs or ‘nutrients are injected in the skin and subcutaneous
tissuesto obtain athergpevtic effect. Various ddlivery methods, ranging from
smplefineinjection neediestoa‘ mesogun’ areemployed. The' gun’ ensures
ddlivery of the required drugsinto the tissues in precise amounts, uniformly
dl over the target ares, in arapid manner. The earliest indication for its use
was for ‘spot fat reduction’ and the drug most commonly injected was
phosphatidylcholine, used done or in combination with other drugs in a
cocktail. The therapy has till not received US FDA approva.
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