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PRESIDENT WRITES

Good looks and image of the self in conformity or |
not with ideal of the day has been and alwayswill be |
a pot boiler for churning emotions.Advances in
medical science have made it possible to chizel the
human body to the likes of the person involved in a
tussewith the body image. From the days of theyore, |
deformity correction for better appearance has been ¥
practised and the innovations of the Master Sushruta
is well known. Body sculpting is here today, in
addition to the mounds of creams, lotions and potions.

Health is physical, mental and socia wellbeing and appearance surely has
its own unique niche and is, cost abounding.

In this issue of our journa we have an overview of the science and art of
many ‘Plasties’ aswell as other interesting produres. | am certain that many
of uswill find it possible to be at the IMSACON 2006 at Lahore and share
the scientific and cultural get together furthuring the international vision of
our organisation.

Dear Fellows and Members,

Dr. K. Jagadeesan,
Pesident, IMSA

S
Free IMSA/ JIMSA WEBSITE A "ee

www.imsaonline.com
Www.|imsaonline.com

All fellows and members of IMSA can have access to the site and get information about
its objectives, benefits to the fellows/members, chapters and their activities including
seminars, refresher courses, rural CME;s etc. and also IMSACON - aregular annual
event of internationa standard; application form for enrollment as fellow/member can
also be downloaded. Fellows - members and even not fellows - members can have access
to full text in the quarterly journal - jimsa from July - Sept. 2003 onwards by putting
their E-mail address under ‘user name' and using the password ‘UserJimsa'.
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FROM EDITOR’S DESK

There has been a tremendous increase in demand for cosmetic
surgery world over; statisticsreveal that cosmetic procedures were
performed 280 times more frequently in the year 2005, as compared
to 2004. Women outnumbered men twice as much; though men
often chose to get their nose reshaped; women usually go in for
breast augmentation and abdominal liposuction. Increased demand
for cosmetic surgery is attributed to growing awareness and also
consciousness about the looks and appearance. Advancements in
aesthetic techniques have made these procedures safe. Cosmetic/
aesthetic surgery is a relatively new field; opportunities are
expanding rapidly and the challenges faced by surgeon are rather
too many. In view of the ever increasing demand; a need for a
comprehensive and critical review of the practical issues and new
developments in the field of cosmetic surgery had long been
realized; as such this special issue was planned.

Friends, | take pride in presenting to you a medical bonanza — ‘ Special issue on Cosmetic
Surgery — New Horizons; which has been possible due to unstinted efforts of Dr. Rajeev B.
Ahuja - a senior plastic surgeon heading the department at one of the premier institutions of
the capital city . | am extremely grateful to him for having personally seen that high standard of
the articles is maintained. Thanks are also due to severa eminent contributors to this issue;
selection of topics has really been good. This issue amply highlights the latest techniques and
treatment advances in the field of cosmetic surgery . | am confident that the readers of JIMSA
will appreciate that a commendable task has been achieved and will most certainly find this
publication useful for their personal libraries.

| would like to take this opportunity to express my sincere thanksto the editorial board members
for their fruitful suggestions, cooperation and help extended at various stages of the preparation
of thisissue. | am thankful to all the advertisers without whose help this special issue would not

have been possible.
P. D. Gulati

@& )

Journal of International Medical Sciences Academy has instituted award for three (3)

best original articles published during the previous 3 years; guidelines are as below:

(1) Original articles belonging to any discipline of medicine published in IMSA
during the previous three years.

(2) AgeLimit for the principal author should be 45 years and below.

(3  Number of awards: Three (3) annually, carrying a gold plated medal, citation and
cash prize (1st Rs. 3000/-, 2nd Rs. 2000/-, 3rd Rs. 1000/-)

(4) Awardee should preferably be a Fellow/Member Of IMSA; Non-Fellows/ Non
Members can also be considered for the award if the original work is outstanding;
and will berequired to apply for Fellow/Member Of IMSA.

(4) Awardees Should preferably plan to receive the award at the Annual IMSA

Conference - IMSACOM: in case he is unable to attend the Conference, the award

k may be sent through courier if desired. J

JIMSA BEST PUBLISHED ARTICLE AWARDS

Copy Right No part of this publication may be reproduced, or transmitted in any form or by any means, electronic or mechnical, including photocopy without written permission from the Editor.
The Editor disclaims any responsibility or Liability for statements made and opinions expressed by authors.

IMSA is now on website and our address is www.jimsaonline.com / www.imsaonline.com
JIMSA is indexed by Experta Medica, Indian Science Abstracts/Chetna, Bibliographical Data base




Our Guest Editor

Dr.Rajeev B.AhujaM S, MCh, DNB, FICS, FACS, FAM Sispresently Working asa Plastic Surgeon
and heading the Department of Burns Plastic, Maxillo facial and Microvascular Surgery at Lok Nayak
Hospital and associated Maulana Azad Medical College, New Delhi, India. His total Experience in
Plastic Surgery extendsto 24 years of which 11 years he has been Head of the Department. He isthe
Immediate Past President of Association of Plastic Surgeons of India and of National Academy of
Burns — India. He is also currently, South East Asia Representative of the International Society
for Burn Injuries, and an Executive Member of the International Confederation of Plastic,
Reconstructive & Aesthetic Surgery - Asia Pacific Section. Besides, Dr. Ahujaisa Treasurer of
theAmerican College of Surgeons (India Chapter); he has held other very important and significant
officesin professional bodies. Dr. Ahuja has been a merit scholar during his under graduation period.
Heistherecipient of theprestigious Sate Award from Gover nment of NCT of Delhi for Excellence
in Service,. Recently he was awarded Phoolan Devi Award for outstanding work in field of burns- by National Academy of
Burns —India. Academically, he has received best paper awards on severa occasions. Dr. Ahuja has been an expert in the apical
selection committee of Sher-i-Kashmir Institute of Med. Sciences, Srinagar on several occasions. He has also been expert to the
UPSC, Baba Farid University, Punjab and the Rajasthan Public Service Commission.

Dr. Ahujahas also been an examiner to several institutions/universitiesincluding AlIM S, PGIMER, National Board of Examinations,
Baba Farid University, Sher - i - Kashmir Institute of Medical Sciences, Pune University, for MCh and MS examinations. Dr Ahuja
has published 15 papers in indexed, international journals and more than 25 papers in other Indian Journals of Professional
Associations. He has contributed chaptersin 6 textbooks and has been the Editor of one textbook himself. Besides, Dr. Ahujaisthe
founder Editor of the Indian Journal of Burns. Several research projects have been successfully undertaken and completed by
Dr. Ahuja. He has been invited more than 80 times in his career as a Guest Faculty to deliver lectures, orations or to operate in
workshops. He is a very keen organizer of National events and has organized several Conferences, workshops and seminars of
National level. As Chairman of the Organizing Committee, Dr. Ahujawill be hosting the 7" Asia Pacific Burn Congress in January
2009 at Delhi.Dr. Ahuja has attended more than 85 conferences Nationally and Internationally. He was recently elected unanimously

to be the National delegate from India to represent the Association of Plastic Surgeons of India (APSI) in International meetings.

DR.REDDY'S

Most widely accepted G-CSF in India
Now also available as pre-filled syringe with added benefits

Cancer Treatment For the first time in India

: With safety shield for added protection from needle stick injuries
Now, less palnfu, than ever... With 5 beveled needle, resulting in 25% Less Pain during injection.

Meets WHO specifications for pharmaceutical brand names

Now available trans-nationally.
safety
shield

-

— . % '“1'-!‘_‘""" Pf

'—‘l r" Dr. Reddy’s Laboratories Ltd.,
% BFRoW (Oncology India) .
' White House, Block-3, 5" Floor,
ot = 6-3-1192/1/1, Kundan Bagh, {.a, eel
Begumpet, Hyderabad-500 016, India. P Pr—
www.drreddys.com Injection Filgrastim 300 mcg PFS/Vial

the Difference

For the use only of a Registered Medical Practitioner or a Hospital or a Laboratory.
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EDITORIAL

COSMETIC SURGERY: CURATIVE OR CREATIVE SCIENCE

Modern day plastic surgery has evolved from acurative to a creative science
in the last few decades with aesthetic surgery emerging as one of the most
challenging and rewarding branches of thisfield. Aesthetic (cosmetic) surgery
comprises of procedures which restore and reshape body structures, in both
men and women, to improve appearance and sdlf-esteem. In modern society
self-improvement isno longer considered asign of self-indulgence or vanity.
There is enough evidence that improved appearance and self- esteem has a
beneficia effect on relationships and career advancements. Thus, taking
steps to improve appearance is considered an investment in health and well
being. Naturally, then, there has been a tremendous growth in demand for
aesthetic surgery in recent years. An aging population, livinglong and healthy
lives, and wanting to look young, continues to additionally fuel the growing
demand for aesthetic surgery.

Nearly 6.9 million cosmetic surgical and non-surgical procedures were
performed in the United States in 2002, according to the American Society
for Aesthetic Plastic Surgery (ASAPS). ASAPS reports the overall number
of cosmetic procedures has increased 228 percent since 1997. The five most
popular cosmetic surgical procedures in 2002 were lipoplasty (liposuction),
breast augmentation, eyelid surgery (blepharoplasty), rhinoplasty (nose
reshaping) and breast reduction (females). The top five non surgical
procedures were Botox injection, microdermabrasion, collagen injection,
laser hair removal and chemical peel. Botox injection continued to rank
first among all cosmetic procedures, increasing a modest 4 percent since
2001 but more than 2400 percent since 1997.

As the demand for aesthetic surgery continues to grow an objective means
of assessing the patient is mandatory *. Almost 5-6 decades back it was
‘normal’ to refer patients seeking cosmetic surgery, for psychiatric evaluation
as it was felt “essentially every patient seeking cosmetic surgery...(has @)
psychiatric problem...”2. Today, cultural norms have expanded, and what
was once considered socially abnormal may now be acceptable.

A proper patient selection is mandatory, and therefore, first and foremost
the surgeon must understand the mativation of the patient. The patient may
not openly explain the true reason for his’her desiring the surgery. Also,
patients should not have unrealistic expectations because such patients will
never be satisfied by the outcome of surgery. Thus, a cosmetic surgeon aso
playstheroleof apsychiatrist. Thisrequiresthe surgeon to obtain acomplete
history with emphasis on socia and family background. Preventing patient
dissatisfaction depends upon proper patient selection. The selection process
begins with the initid interview and if the surgeon feels uncomfortable he
should defer the surgery and request a proper psychiatric evaluation. Many
patients seeking cosmetic surgery suffer from body dysmorphic disorder
(BDD). This is a syndrome in which patients dislike their bodies and are
perpetualy preoccupied with their appearance. A survey by the American
Academy of Facial Plastic and Reconstructive Surgery (AAFPRS) reveaed
that 6 out of every 100 women who seek plastic surgery suffer from BDD,
asdo 7 out of every 100 men. Cosmetic surgeons must distinguish between
patients who want multiple surgeries, and those who are dysmorphic.

The goals of aesthetic surgery are a satisfied patient and surgeon. A
preoperative communication with the patient and family members, if
necessary, should establish an acceptable outcome to obviate any
misunderstanding later. It is now known that the most frequently expressed
dissatisfaction by a patient is the physician's lack of communication prior
to treatment®. In spite of a meticulous preoperative evaluation there will
till be dissatisfied patients. It requires great maturity to be able to handle
such patientsto avoid litigations. The physician must listen to these patients
patiently and in their entirety. Listening does not imply agreement, but is
often therapeutic®. If the surgeon feelsthe patient iscorrect in their concern,
the surgeon should be forthright, and if necessary, offer revision surgery. If
thesurgeon doesnot fedl revisioniswarranted, returnvisitsat regular intervals
may be scheduled. These patients concerns and dissatisfaction often resolve
with time*.

Safety during surgery is a priority. There are very few medical conditions
which preclude cosmetic surgery. Since acohol consumption, smoking and
some medications can impact surgical results, full disclosure by the patient
isnecessary. Many cosmetic surgery operations may be performed as* office

procedures’ with complete monitoring. More complex surgery or that
requiring admission in excess of 24 hoursis performed in a hospital setting.
Majority of cosmetic surgery procedures are simple to perform and almost
‘risk free'. But, the results can be disastrous in the hands of unaccredited or
unqualified surgeons. Since there is no law governing accreditation for
cosmetic surgeons in India, there are many who project themselves as
cosmetic surgeons. Aninitial yardstick in selection of asurgeon could be his
membership of the Association of Plastic Surgeons of India (APSI) or of
Indian Association of Aesthetic Plastic Surgeons (IAAPS). Even then, it is
essential to enquire of the surgeon’s reputation and experience, as is aso
mandatory in case of many dermatologists who practice surface cosmetic
surgery procedures.

There are some disconcerting trends developing in the realm of cosmetic
surgery; ‘Botox parties and ‘bidding on the internet’. Both need to be
condemned! Responsible surgeons must educate the public and encourage
them to understand and read what the procedure entails. Many plastic
surgeons are not motivated by purely monetary reasons.

In late 1980s and early 1990s there was a fear that silicone breast implants
led to autoimmunedisordersor even malignancy, but thesefearshavereceded
after many published studies established the safety of these implants. The
demand for breast augmentation is consequently surging again.

Many younger patients are demanding moderate cosmetic enhancement with
comparatively lower ‘ downtime'. Thus, non surgical optionsfor regjuvenation
are becoming more popular and surgica procedures are being deferred for a
later date. Recent advances in aesthetic surgery allow a surgeon to perform
very refined and controlled procedures with natural results and a quicker
recovery. Patients should understand the procedure’s risks and benefits, and
expect to sign a thorough informed consent. It is important to know that
certain risks accompany any kind of surgery, including cosmetic surgery.
Possible complications include excessive bleeding or scarring, adverse
reactions to drug or anesthesia, nerve damage and postoperative infection.
Aesthetic surgery isnolonger asymbol of luxury afforded only by thewesalthy.
People from al walks of life are seeking cosmetic enhancement. This trend
can aso be noticed in the outpatient clinics of government institutions.
Ofcourse, cosmetic surgery will never be covered by medical insurance, and
to that extent it is expensive because the costs will have to be borne by the
individual patient. With an overall surge in demand and the substantial cost
disparity between the western world and India, ‘ aesthetic surgery tourism’ is
set to become a booming industry in our country. So much so, that we may
run short of cosmetic surgeons! India hasjust over 1000 plastic surgeons for
1.2 billion people when the norm in USA is one plastic surgeon for every
50000 people!

The compilation of these articles on cosmetic surgery isquite unique because
itwill not only serveto acquaint doctorsfrom other specidtiesbut thearticles
are also very topica with sufficient material for postdoctoral students in
plastic surgery. | thank al the contributors for the vauable time they have
spared in writing these articles.

REFERENCES
1. Prater ME, Calhoun, KH. Preoperative Evaluation of the Aesthetic Patient. Department
of Otolaryngology, The University of Texas Medical Branch, www.utmb.edu/otoref/
grnds/ Aesthetic-0005
2. Jacobson WE, et al. Psychiatric evaluation of male patients seeking cosmetic surgery.
Plast Reconstr Surg 26:356, 1990.
. Sirott L. et al. Can theindividual succeed? Reforming medicine 1994.
. Wright MR. Management of patient dissatisfaction with cosmetic surgery. Arch
Otolaryngol 106:466, 1980.
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Guest Editor

Head, Department of Plagtic Surgery, Lok Nayak Hospital & assoc. Maulana Azad
Medical College, New Delhi — 110 002. India.

Correspondence : Dr. Rajeev B. Ahuja
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LIPOSUCTION

Lakshyajit D. Dhami, M eenakshi Agarwal
Department of Plastic & Reconstructive Microsurgery,
Nanavati Hospital & Vasudhan Arjin Cosmetic Surgery & Laser Center, Mumbai, India

Abstract : Liposuction isa fairly recent technique in the armamentarium of plastic surgeons to restore body contours. It
isonly since mid 1980s that the procedure has become standardized, safe and widely practiced. Liposuction has evolved
over thelast two decades with the introduction of the tumescent and super-wet techniques, ultrasonic assisted liposuction,
power assisted liposuction and laser lipolysis. These advances have made possible the removal of larger volumes of fat
with negligible blood loss and relatively trifling complications. It is essentially a body contouring procedure where
localized collections of fat are sucked out to restore shape. However, with the mega liposuctions being practiced by a few
surgeons its usefulness has been extended to include obese patients. Liposuction is also a useful adjunct in management

of gynaecomastia, lipomas, breast reduction etc.

HISTORY

The concept of removing excessfat fromlocalized body sitesiscredited
to Charles Dujarrier, who in France in 1921, attempted to remove
subcutaneous fat using a uterine curette on the calves and knees of a
ballerina. Aninadvertent injury of the femoral artery led to amputation
of theleg of the dancer. This unfortunate complication arrested further
progressin thisfield and but it sure was a valiant attempt of the time.

Schrudde in 1964, revived interest in this procedure and extracted fat
from the leg, gaining access through a small incision with a curette,
but was faced with thedaunting task of managing difficult hematomas
and seromas that resulted from this technique. Subsequently, Pitanguy
favored an en bloc removal of both fat and skin to remove excessthigh
adiposities, however the extensively noticeableincisions did not alow
the technique to become popular.

MODERN LIPOSUCTION

Modern liposuction began with Giorgio Fischer and Arpad Fischer in 1974.
They developed the technique of crisscross tunnel formation from multiple
access Stes with their improved cannulae and demonstrated good results
with fewer complications. Kessdlring and Meyer in 1978 published results
of a sharp curettage aided by suction. The technique could not gain much
acceptance in view of the sgnificant complications.

Ferre Fournier of Paris, France improvised on the Fischer’s liposcul pture
technique and was the initid advocate of the ‘dry technique’ in which no
fluids were infiltrated prior to liposuction. lllouz, began favoring the “wet
technique’ in which a solution of hypotonic vasocondtrictor saline and
hyauronidase was infiltrated into the adipose tissue prior to aspiration.

JuliusNewman wasthefirgt to usetheterm “Lipo Suction”. Thefirg articles
onliposuction appearedinliteraturein July 1984. Ever since, lipo-aspirations
and fluid managements have added a grester safety dimension. Ultrasonic
liposuction was developed by an Itdian surgeon, Michad Zocchi.

INTRODUCTION

Liposuction is more of an art rather than a surgical procedure. Principal
indications for liposuction are fat deposits in the gluteo-crura aress,
hips and the abdomen. While theideal body shapeistrim and athletic, a
well contoured shoulder and chest, aflat abdomen and anarrow hip and
thigh area are sought-after shapes.

Anincreasein fat content can be either hypertrophic or hyperplastic. An
increaseintotal fat cell numbersishyperplastic obesity. It predominates
as body fat levels exceed 40 kg and is more resistant to dieting and

Correspondence: Dr. Lakshyajit D. Dhami
E-mail : dhami@vsnl.com

; 1‘ a k.
Fig.1a. Preoperativeviewof a2lyearsold  Fig.1b. Post operative view at 1 year
girl showinglocalizedfat depositsinthetro-  following correction by liposuction.
chanteric area (the riding breeches).

exercise regimens. In those cases where the actual number of fat cells
remainsstable, the cellsincrease or decreasein their volume with weight
ganor loss.

Locdlized fat accumulation patterns also vary by race and age patterns.
Decreasein thesubcutaneousfatty layer and elevationsinintra-abdominal
fat contents are seen with increasing age.Women have a proportionately
higher percentage of body fat than men. They have agynaecoid pattern
of fat deposition characterized by increased deposits over the latera
thigh (fig.1 a&b), buttocks (fig.2 a& b) and truncal (fig.3 a&b) region
while men show an android pattern that centres on the truncal region.
Liposuction is effective in changing contour as it permanently removes
fat cells that are unevenly distributed. The remaining adipocytes can
still store fat. For that reason, liposuction cannot prevent further weight
gain, it but rather affects weight distribution.

Fat in the trunk and extremities has a superficial and a deep layer. The
superficial layer is composed of small dense pockets of fat separated by

|

Fig.2a. Preoperative view of a 42 yrsold Fig. 2b. Post operative view after 2 years
female showing fat deposits in buttocks. ~ following liposuction.

vertical well-organized fibrous septae. The deeper fat layer is organized
moreloosely, with loose areol ar fatty tissueinterspersed with lessregular
fascia septae intervening between the pockets. Vertical septae originate
from the fascia and extend upward toward the dermis.

Liposuction (suction assisted lipectomy) was initially advocated for the
treatment of localized collections of fat and for the removal of lessthan
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Fig:3a. Pre operative view of a 32 yearsold  Fig, 3p. Post operative view at 8 months fol-
femalewith localized fat depositsintheabdo-  |owing liposuction (total aspirate- 30 liters).
men.

1500 ml of material. However, many patients wished to have multiple
areas treated or had diffuse collections of fat. In such instances, the
removal of over 1500 ml of material and circumferential lipectomy are
necessary to present optimal aesthetic results. However, when over 1500
ml of materia is removed, anesthetic requirements, fluid replacement,
and treatment of blood loss become important if the procedure is to be
performed safely.

OTHER INDICATIONS

Somemore gpplications of lipasuction were pioneered by surgeons of other
specidlties. Liposuction could be used to remove lipomas, angiolipomas, and
improve hyperhidrosis. Liposuction techniques can assist in hematoma
evacudion. Itisaso routindy used for breast reduction, to facilitate skin flgp
movement, for gynecomadtia( fig4 a& b) ec.

TUMESCENT ANESTHESIA

Tumescent liposuction uses large volumes of very dilute, hypotonic
solutions of a vasoconstrictor agent that is gently injected into the
subcutaneous fat and it virtualy eliminates blood loss (fig.5). It also
permits the procedure to be done under regional anesthesia with
sedation. Local anesthesiamay be supplemented for areas proximal to
the level of the regional anesthesia.

Maximum safe dose of tumescent lidocaine was a major issue in
contention. Limits of lidocaine dosage have been reported to be 35
mg/kg to 50 mg/kg. It has now been demonstrated that the peak
lidocaine concentration in the blood occurs at approximately 12 hours
of initiating of the tumescent infiltration as against the two hours as
was originaly conceived. The stinging pain originally associated with
infiltration of local anesthesia as a result of the acidic pH of
commercialy availablelidocaine hasbeen eliminated by adding sodium
bicarbonate to the anesthetic solution.

EVOLUTION OF INSTRUMENTATION

The standard cannulae of the 1980’s were huge, having diameters of 6
to 10 mm. These instruments caused damage to neurovascular bundles
and occasionally led to uneven contours, seromas or hematomas. I11ouz
and Fournier popularized liposuction using their newer generation of
the blunt-tipped cannulae and the ‘wet technique’.

Cannulae used today are extremely small, somewith aninside diameter
of lessthan 0.6 mm. Blunt-tipped cannulae are standard asthey decrease

&

Fig.4a. Pre-operativeviewof a22years  Fig.4b. Thepatient underwent suction assisted
old male with gynaecomastia. lipectomy. Post operative view after 6 months.

145

Fig.5. Liposuction—A 2.2 liter as-
pirate containing fat and wetting solu-
tion seen in the collection jar of the suc-
tion machine. Appreciatetheminimal loss
of blood following tumescent infiltration.

injury to blood vessels and reduce bleeding. The use of multiple side
portsalowsfor efficient evacuation of fat. Manual systems consisting
of syringesand cannulatips have al so been devel oped as some surgeons
prefer the use of quiet, disposable instruments. Aspiration units were
developed by manufacturers in consultation with surgeons and have
gradually become more powerful and quieter and allow for an efficient,
pleasant surgical environment.

SURGICAL TECHNIQUE

Precise and accurate pre operative marking is essential for a good
result. With the patient standing, areas to be treated are outlined with
afiber tip marking pen. Areas to be avoided or areas for fat grafting
are also separately identified. Port sites per area are defined to allow
cross-tunneling aspiration to minimize surface abnormalities

The patient is prepared circumferentialy in the torso and the lower
extremity as these can be treated without repeated prepping and
repositioning. The patient’s skin is painted with 10 percent povidone
iodine solution while he/she stands next to a sterile draped operating
table. Upon completion of the skin preparation, the patient lies on the
table and is sedated or is given regional anesthesia as required.

All areas to be treated are injected with large volumes of a dilute
epinephrine solution till turgor of thetissuesis gppreciable equaly on both
Sdes. Effective vasocongriction is achieved in about ten minutes, but the
effect is more pronounced after about twenty minutes.

Tumescent Fluid

1. Norma Saline 1000 cc
2. Distilled Water 300 cc
3. Inj. Adrenaline 1amp
4. Inj. Hyalase 1lamp
5. Inj. Triamcinalone 10 mg

Theintense local vasoconstriction reduces blood lossto insignificant
amounts for most procedures. If lidocaine is used in the tumescent
solution a profound and long standing anesthesia is created at the
local site. Local anesthesialasts 6 to 10 hoursinto the post operative
period and patients rarely require additional analgesia in the first
few hours after surgery.

The desired planes of fat removal are created without suction as it
increases instrument control by preventing an inadvertent removal in
the sub-dermd fat layer. Thus contour irregularities can be obviated.
Accessincisonsare placed at the periphery of operativefieldin concealed
aress and are used separately for al areas as removing al fat from a
single incision may lead to a depression around the access site.

The cannulae move parallel to the fat plane with their openings
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directed away from skin surface in a to and fro motion aong the
same path. The site is changed when the aspirate tends to become
blood stained. Feathering of the peripheral areas is done once the
basic earmarked areas have been contoured.

The end point of liposuction is a smooth overall shape and contour.
The ‘skin pinch’ should be less than an inch. If done bilaterally, it
should look symmetrical. Aspirate volumes from bilaterally
symmetrical areas should be approximately the same, athough, the
volume of the preoperative injection will influence the volume of the
aspirate.

Port sites are excised to improve cosmesis as they sustain friction
burns. They are closed with aloose deep dermal, absorbable suture.
Absorbant dressings are applied to prevent spoilage of compressive
binders and dressings.

Theauthors prefer small diameter cannulae (2 to 5 mm) asthey permit
small access incisions and the scars are inconspicuous. They also
produce fewer surface irregularities and give a smoother finish. The
Mercedes-Benz cannulae (diameter ranges from 1.8 to 2 mm) are

preferred to treat limited areas of fat deposits and they allow better
skin retraction.

POST OPERATIVE CARE

Early ambulation is encouraged within 24 hours for mohilization of third
specefluid shifts, to expedite recovery, and to prevent deep vein thrombosis.
Prolonged sitting isavoided for 3to 4 weeks. Pressure garmentsareworn for
3to12 weeks (fig.6). Pressure (finger tip) massage or an ultrasonic massage
isadvised for persstent oedema, pain or firmness.

Fig. 6. The pressure garment which the patient wears continuously for 3 to 6
months following liposuction.

DISCUSSION

The use of unprecedented large doses of the tumescent solution with
dilute epinephrine produces intense and widespread capillary
consgtriction in the targeted fat, which in turn greatly delays the rate
of absorption of the drug. Larger cannulae remove fat rapidly but
there is a risk of removing too much fat which can produce skin
depressions and irregularities. An attempt to make asmall changein
the direction with a large cannula results in a tendency to re-enter a
pre-existing tunnel within thefat. This, lack of precise control, results
in skin irregularities. Large bore cannulae are suitable only in those
cases where the panniculus is to be excised to correct abdominal
ptosis (fig.7 a&b). Microcannulae with an external diameter of less

JIMSA July - September 2006 Vol. 19 No. 3

than 3 mm can remove fat very efficiently and are effective in
achieving a smoother contour with better control.

Fat layersaretreated from deep to superficial, in sequence, in parallel
tracks. As the procedure is moved more superficialy, cannula size
can be decreased along with suction intensity to help decrease the
risk of irregularity on surface layers. Most traditional liposuction
treatment involves removal of the deeper layers of fat. Superficial
liposuction is done in individuals with flaccid or less elastic skin to
aid better skin retraction. It is done with a very narrow cannula to
make multiple closely spaced tunnels in the sub-dermal fat to affect
an undermining of the tissue.

HIGH VOLUME LIPOSUCTION

For the significantly obese, a safe and limited surgical intervention
that achieves even a minimally acceptable aesthetic contour of their
profilein proportion to the body structure greatly enhancestheir self
esteem. Thisisthe prime indication for large volume liposuction. In
most of these instances the technique should be combined with a
block dermolipectomy. The earlier concerns with large volume
liposuctions were that patients are exposed to prolonged procedure
and anesthesia, high doses of lidocaine / adrenaline, and fluid shifts.
However, as practiced by the authors the procedure is very safe with
minimal potential for complications.

ULTRASONIC ASSISTED LIPOSUCTION (UAL)

High ultrasonic energy produced by passing el ectrical energy through
apiezoelectric crystal creates microcavitiesin aliquid or semi liquid
medium during the expansion cycle of the sound wave. This property
of microcavitationisused in UAL. Thereis an enhanced fat removal
with minimal blood loss, improved skin retraction and safer large-
volume procedures with the UAL. It is especialy indicated in male
patients and in areas of dense, fibrotic fat.

Fig.7a. Pre operative view of a 35 year old Fig.7b. Post operative view at 6 months
femaleshowingabdominal wall ptosisandex-  following suction assisted lipectomy with
cessive fat deposit. mini abdominoplasty.

POWER ASSISTED TECHNIQUES (PAL)

Power Assisted Liposuction (PAL) is the liposuction using devices
that use power supplied by an electric motor or compressed air to
produce either a rapid in-and-out movement or a spinning rotation
of an attached liposuction cannula. It makes the physical process of
liposuction easier for the surgeon who may then direct their faculties
towards better sculpturing.

COMPLICATIONS
An unsatisfied patient is by far the most common complication and

it often is a result of the patient’s unrealistic expectations. Careful
and accurate communication between patient and surgeon helps the
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patient make a well-informed decision and obviates many a fact
justifying consultation in the post operative period.

Minor complications include superficial irregularities of the skin,
seroma, haematoma, focal skin necrosis, alergic reactions to drugs,
visible or disfiguring scars, discoloration of the skin, fainting during
or after surgery, temporary bruising, numbness or nerve injury and
temporary adverse drug reactions.
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HAIR RESTORATION SURGERY

Manoj Khanna
Cosmetic Surgery Clinic
12, Loudon Srest, Flat 3C, Kolkatta - 700017, India.
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

A0 -A0 -0
A0 A0 A0
A -A0 40
-AQ A0 A

Fig.1 Norwood's classification of male pattern baldness. Grade 1 isnear normal. (
V) means \ortex.

[-2

[[]] Advanced

Fig.2 Ludwig's classification for baldness in females.



JIM SA July - September 2006 Vol. 19 No. 3

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



JIM SA July - September 2006 Vol. 19 No. 3

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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SURGICAL FACIAL REJUVENATION

Kulwant S. Bhangoo
Department of Plastic Surgery, Mercy Hospital, Buffalo, New York,USA.

Abstract: The signs of facial ageing can tremendously affect how a person feels about himself and how he is seen by others because
the face is an individual’s most visible feature. Current thinking regarding the causes of facial ageing is that there is more to facial
ageing than just loss of elasticity and the effects of gravity as has been hitherto thought. Loss of firmness, sagging of tissues,
devel opment of deep lines, and wrinkles aswell as depressions and irregularitiesin the face are now thought to be due to a combination
of factors. These include loss of volume, migration of tissues and their entrapment by ligaments that extend from the skin to the
deeper tissues, as well as ptosis of subcutaneous fat which result in the formation of jowls and nasolabial folds. Current concepts of
surgical facial rejuvenation for the upper third, middle third and lower third of the face are geared at restoring volume with fillers,
repositioning ptotic tissues, liposuction of excess and displaced fat, and excising cutaneous or other redundant tissue.

INTRODUCTION

There are many factors which contribute to the loss of youthful
appearance of the face. Ageing of the face is dependant on heredity,
gravity, environmental conditions, and stress. These factors can result
in the development of depressions, deep lines and furrows, grooves
under the eyelids, deep nasolabial folds, and jowls (fig.1 & 2). The
development of hollow areas in the face is the result of facial tissue
atrophy. Tear through deformity of the lower eyelids and nasolabial
folds are caused by entrapment of sagging subcutaneous fat by
cutaneous ligaments. Jowlsare the result of accumulation of displaced
fat trapped by labiomandibular ligament. Submental lipodystrophy is
due to excesslocalized fat deposit. Loose skin under the neck is dueto

Prosis of
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Frangal - - d
wrinklas ! m;;ﬂﬂ Fig.2 Two patients showing all the signs of facial ageing as marked in fig. 1.

Glabellar ___| Crow's foot consider total facial rejuvenation rather than regional correction of

inkies - oo facial ageing.

- -";f___"-__:;----t“___ Lower eyabd UPPER THIRD 1. Forehead; 2. Eyebrow; 3.Upper eyelids
——— A e leﬂmm F_Oreh_ead . The y\{rlnkllng of forehead and sagging of tissues in
. - this region hastraditionally been corrected by performing aforehead
SRR _P_,J\ B lift. Several different ways of lifting the forehead have been used in
(Malciab rug the past. Until recently, the coronal forehead lift was traditionally
P- 4 LY I popular . This entailed making an incision from the upper pole of
» # AL one ear to the other across the frontal scalp. Through this approach
.(-—--7_'_ the entire forehead was undermined up to the eyebrows and then this

Fig.1 Anillustration to show the signs of ageing on the face (courtesy Contour threads).

skin redundancy. Current concepts of surgical facial rejuvenation are
aimed at addressing these etiological factors either individualy or in
combination. Surgical facial rejuvenation is presented under the
following topics- upper third, middle third and the lower third. In
addition to direct surgical excision of redundant skin, SMAS
(submuscul o-aponeurotic system) plication, ancillary procedures such
as fat grafting and the judicious use of implants in the malar or chin
region need to be addressed.

While addressing facial rejuvenation, it is very important to consider
the overall face. Patients desiring only segmental rejuvenation should
be warned that after surgery, the untreated areas can by a contrast |ook

- ! . . Fig.3 Showing pre and post operative views of a patient who underwent rejuvenation
worsethan they did before surgery (fig.3). Itis, therefore, important to of the middle and lower thirds of the face but declined forehead and brow correction.
Correspondence : Dr. Kulwant S. Bhangoo The upper face is now disharmonious with the middle and lower thirds.

E-mail : DRKSBHANGOO@aol.com
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undermined flap was pulled back and excess tissue in the anterior
flap was resected. The undermining was sometimes combined with
removal of thefrontalismuscle, either totally or segmentally, to correct
the brow furrows. This sometimes resulted in an expressionless and
mask-like appearance. It was an extensive procedure and it was
difficult to convince the patients to undergo a surgery of such
magnitude for drooping forehead. This procedure also left a scar in
the hairline. The scar was sometimes devoid of hair resulting in an
unsightly band of alopecia which could be very noticeable in dark-
haired individuals. Another frequent complication was the loss of
sensation due to the transection of the supraorbital neurovascular
bundles. This could sometimes be associated with troublesome
dysaesthesia such as itching, tingling, or numbness. Other
disadvantages of this technique included the alteration in the height
of the forehead. Pretrichial incisions (in front of the hairline) were
used to prevent increasing the forehead height. However, this placed
the scar in amore noticeable position. This procedure is now seldom
used as much better alternatives are available and they are discussed
below.

Eyebrows :

Browlift : Sagging of the brows can give asleepy look and sometimes
they contribute to impairment of the visual field. There are many
different ways of correcting sagging eyebrows. In the past, direct
excision of the skin just above the eyebrow was used. However, this
can result in an unsightly residual scar. Mid-forehead excisions were
also used. These can still be used judiciously to excise very deep
horizontal forehead furrows. These direct excisional procedures are
not indicated in dark-skinned individuals as they often result in
unsightly and visible scars on the forehead.

More recently, an endoscopic browlift has been used 2. Thisprocedure
is done through three small vertical incisions in the hairline. Using
an endoscope, the forehead is undermined up to the level of the
superior orbital rims. The periosteum under the eyebrows, along the
supraorbital rim is incised endoscopically. The supraorbital and
supratrochlear neurovascular bundles are identified and preserved.
If the patient desires excision of glabellar frown lines, then the
procerus and the corrugator supercilii muscles can also be excised
endoscopically. The scalp is undermined posteriorly. The entire
undermined forehead flap is then pulled posteriorly to elevate the
brows. Fixation of the flap can be achieved in different ways. In the
past, galeal overlap stitches were used. Later, temporary K-pins ®
and metal screws were then used for fixation to the outer table.
However, metallic screwswere permanent and they sometimes caused
difficulties with subsequent MRI evaluations . Presently, these are
not in favor. Absorbable screws have now been devel oped which can
be used for fixation 5. The most recent advance has been the use of
endotine®. Thisdevice hasseveral tinesinto which theflapisengaged
by digital pressure. The device gets resorbed in four to six months. It
has many advantages over the other methods like the ease of
placement, multiple point fixation and resorbability. The endoscopic
browlift has enjoyed great popularity because of the small incisions
which are located within the hairline, and gratifying functional and
cosmetic results (fig 4a-d).

Browpexy: Morerecently, the devel opment of transpal pebral browpexy
has become popular for correction of brow ptosis. In this procedure,
the eyebrow is elevated through the upper eyelid incision during upper
blepharoplasty procedure. The sub-brow fat is dissected just above
the orbital margin, excess fat is removed and the brow can be sutured
with a non-absorbable suture to the underlying periosteum of the
supraorbital rim. Even more recently, an endotine fixation through the
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Fig.4(a&b) Showing pre operative views of a patient with drooping eyebrows and
upper eyelids.

Fig.4(c&d) Post operative views of the same patient after a bilateral upper lid
blepharoplasty and an endoscopic brow lift procedures.

transpal pebral approach isbeing favoured. Small three mm absorbable
deviceswhich have spikesat an angle are anchored into the supraorbital
bone by a drill hole. The eyebrow is then cinched into the tines and
brow fixation is accomplished through the transpalpebral aproach.
This procedure is very recent, but initial results in the author’s
experience have been very satisfying.

Upper Eyelids :The redundancy of skin in the upper eyelids can aso
lead to a dleepy appearance. If the redundancy is severe it can adso
compromise peripheral visua field (fig 5a), particularly on upward
gaze. This can be corrected by doing an upper blepharoplasty (fig 5b).
The procedure entails removal of redundant skin and the herniated fat
pads which are the cause of the bulge. In performing the upper
blepharoplasty, care is taken to ensure that the incision is concealed
within the supra-tarsal fold when the eyesare open. An over aggressive
resection of fat pads can result in sunken eyes. More recently, some
surgeons have advocated preservation of fat and repair of the orbital
septum following reduction of the herniated portion 7. Some patients
may have dehiscence or fenestration of the levator aponeurosis which
givesriseto ptosisin addition to blepharochalasis. Inthese casesrepair
of the levator aponeurosis by plication or reinsertion into the upper
border of the tarsal plate is necessary, in addition to removing the
redundant skin.

Fig.5 Showing pre(a) and post(b) operative views of a patient after blepheroplasty
for drooping upper eyelids which are giving the patient a sleepy appearance and
limiting his visual fields.
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MIDDLE THIRD (1) Lower eyelids (2) Eyelid-cheek junction
(3) Malar eminence (4) Nasolabial folds (5) Midface (6)Perioral
lines (7) Lip augmentation

Lower Eyelids : Ageing of the lower eyelid is evident as laxity of the
lid margin, sagging of the lower lid tissues, wrinkling of skin of the
lower eyelids, and bulges due to herniation of lower eyelid fat pads®.
The lower lid blepharoplasty is a very rewarding procedure in facial
rejuvenation. It is also one of the most difficult procedures because
there is very little room for error, and the complications can be both
functionally and cosmetically devastating. There has been achangein
the concept of lower lid surgery °. Inthe past, skin wasremoved through
a subciliary incision extending into one of the crow’s lines laterally.
Either skin alone or skin muscle flap was elevated, and the redundant
tissue was excised. Extreme care is required in removing the exact
amount of skin. If too little skin is removed patient’s preoperative
deformity will persist. However, removal of even 1 or 2 mm of excess
skin can result in lower lid lag or frank ectropion. As in upeer lid
blepharoplasty, it was customary to aggressively resect the herniated
fat pads®. Again recently, the concept has changed and now an attempt
is made to preserve the fat by strengthening the lax orbital septum to
prevent the herniation of the fat pads. Repositioning the herniated fat,
particularly to correct the tear through deformity and the nasojugal
folds has become increasingly popular ° (fig 6). In younger patients
wherethereisonly herniation of fat padswithout much skin redundancy
the deformity can be corrected by removing the herniated fat through

Fig.6 Showing pre and post operative views of a patient who underwent bilat-
eral upper and lower lid blepharoplasty with redistribution of herniated fat pads.
a transconjunctival approach, which eliminates an external scar.
Sometimes, a transconjunctival fat resection is used in conjunction
with the transcutaneous skin excision in the so called ‘no touch’
technique to prevents any manipulation of the middle lamella, thus
eliminating the possibility of lid lag or lid retraction . Horizontal
laxity of thelid is corrected by excising afull thickness wedge of the
lid margin. Many surgeons routinely use some form of lateral canthal
suspension with tarsal strips or non absorbable suturesin conjunction
with lower lid blepharoplasty °.

Complications of lower lid blepharoplasty include dry eye syndrome,
lateral bowing, scleral show, frank ectropion, and lid retraction due to
middle lamellar scarring 2.

Nasojugal Groove : In a youthful face, there is imperceptible
transition between the lower lid and the cheek. The earliest
manifestation of facial ageing is the development of a groove between
the lower eyelid and the cheek, called the ‘nasojugal groove'. Thisis
due to the presence of aligament which extends from the skin along
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the lower border of the lower eyelid which extends down to the malar
region 3. Asthe fat pads herniate with age, and descend due to gravity and
loss of dadticity, the migration of the tissues is trapped by this papebro-
maar ligament resulting in abulge and adepression. Recently, there hasbeen
muchinterest in correction of thisdeformity. Thisisfregquently accomplished
by taking some of the fat excised during the blepharoplasty and placing it
into thisso called ‘tear through' region (fig 6).

Malar Eminence: A high cheekbone is a hall-mark of youthful
appearance. With ageing, there is descent of the malar fat pads giving
risetomalar bags' . Maar bags can be corrected during blepharoplasty
procedure by plicating the involved tissues. It is not always possible
to completely correct it. The sagging of the malar eminence can be
corrected by elevating the malar region through asubperiosteal facelift
which can be done through alower eyelid incision. Other methods of
elevating the malar pad include the recently introduced subcutaneous
thread lift. Flattening of malar eminences can also be corrected by
placing malar implants 4. This can be done in combination with a
facelift or during lower lid blepharoplasty. The author has frequently
used autologous tissue, such as SMAS, as malar grafts during facelift
surgery. Themalar implants are of many different types, and the choice
of theimplant isdictated by whether correction of the malar eminence
aone is desired or a sub-malar augmentation is also desired. The
implant can aso be inserted through an intra-oral route to eliminate
the need for an external excision .

Nasolabial Folds : The nasolabial folds are a prominent sign of
facial ageing. Its etiology has been controversial, as has been its
treatment. The current hypothesisfor the development of the nasolabial
fold is that there is migration of fat inferiorly and its accumulation at
thenasolabial ligament. The correctionisgeared at elevating thetissues
during facelift or by removing the accumulated fat by suction-assisted
lipectomy . During a facelift the nasolabial fat pad can be aspirated
by liposuction done at the time. If this deformity has to be addressed
individually, then liposuction, using asmall cannula, can be performed
through the transnasal approach. Quite recently, subcutaneous thread
lifts have become popular for correcting nasolabial foldsand for lifting
the middle third and lower third of the face 5. Nasolabia folds in
younger individuals can be improved by injecting fillers, such as
autologous fat or hyaluronic acid.

Midface : The ageing of the midface and the correction of deep
nasolabial foldshastraditionally been accomplished by doing acervico-
facia rhytidectomy or conventiona facelift 6. In this procedure, an
incision is made in the temporal region up to the upper pole of the ear
and then anteriorly in the preauricular region (sometimes taking it
posterior to the tragus) up to the level of the lobule of the ear, from
where it is directed posteriorly into the auricular cephalic sulcus, and
then across the mastoid and along the posterior occipital hairline 7.
Through this incision, the skin is undermined over a predetermined
area (fig. 7a). If the focus is on correcting the midface, then the
dissectionislimited to an area up to the free border of the mandible. If
there is redundancy of the skin in the submandibular region and the
neck, then the undermining is continued inferiorly up to the midline of
theneck. Thefat padsin the nasolabial foldsand thejowlsare suctioned.
In doing an open liposuction, a flat spatula type of cannula works
much better than the traditional round cannula. If necessary, the SMAS
layer is dissected, elevated and plicated. If more definition along the
free border of the mandible is desired a SMAS flap can be sutured
aong the mastoid region. The platysma muscle can be elevated as a
flap and pulled posteriorly to correct the platysmabands . Sometimes,
it requires a more direct approach and the bands can be resected at
different levels under direct vision. The skin flap is pulled upwards
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Fig.7a Showing the extent of skin undermining done for a surgical facelift operation.
It isalso showing the extent of skin excision being made in the preauricular and post
auricular regions.

Fig.7b Showing skin closure after a surgical facelift operation.

and posteriorly, and the redundant skin is excised before closure *°
(fig. 7b).

Facelift surgery has undergone considerable evolution in recent times.
In the past, skin only was undermined and resected. This gave short
lived results. Then, camethe development of SMASdissection, excision
or plication. This has given better and enduring results (fig. 8). More
recently, short scar facelifts have been introduced in which the scars
are limited to the face and the area just behind the ear, eliminating the
scarsinthetemple and in the mastoid region 2. In author’sexperience,
the short-scar facelifts can be used very effectively in younger patients
and in secondary facelifts. Short-scar facelifts can frequently be done
as outpatient procedures under local anesthesia.

Currently, ‘thread lifts’ areinvogue?. The procedure has been around
for many years but the results were disappointing because the threads
used earlier were plain sutures . The pull was concentrated at points
of placement along the nasolabia folds resulting in dimpling and
inadeguate el evation of tissues of the mid face. Therecent introduction
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Fig.8 Preoperative and postoperative views of a patient who underwent a surgical
facelift with SMAS plication and a simultaneousinsertion of chin implant to improve
the cervico-mental projection.

of the barbed threads has remarkably improved the results as the pull
isdistributed along the entire extent of the thread 2. It is believed that
the results of this lift should last at least five years. In the author’s
experience, the preliminary results are very encouraging (fig. 9a-d).
Barbed threads are also being used for brow lifts, and in the neck for
defining the cervico-mental angle.

Perioral Ageing: Signs of ageing around the mouth can be very
distressing . These consist of marionette lines, stomal creases, and
perioral rhytides %. Surgical correction of perioral ageing involves
use of fillers to correct the marionette lines and stomal creases .
Many different types of fillers are available, but the most commonly
used substance is hyaluronic acid #”. The only drawback of hyaluronic

Fig.9 (a&b) Preoperative views of a patient showing signs of facial ageing.The pro-
file view also shows the direction of the three threads proposed to be inserted.

Fig.9 (c&d) Postoperative views of the same patient after a * Contour Thread' facelift.
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b
Fig.10 Pre (a,b) and post (c,d) operative photos of a patient who had lip augmentation using autologous dermal fat grafts.

acid is that it is temporary and the effect lasts for nine months only.
Use of more permanent fillersis fraught with long-term complications
and is not advocated by the author 26?°. Intra oral mucosal flap
transposition can be used to elevate the down turned commisures of
themouth. Perioral rhytidescan be corrected by using fillers, chemical
peels, or laser resurfacing. Judicious use of Botox is dso rewarding in the
hands of the very experienced ®.

Lip Augmentation : With advancing age there is hypoplasia of the lips 3.
Lip augmentation can be done as an isolated procedure but it is frequently
done as a part of facid rguvenaion *2. There are many different ways of
augmenting the lips *. The author does not endorse the use of dloplastic
materidsasit gives an unnaturd gppearance and fed. Fat grafts are favored
by many surgeons but has the drawback of an uneventake®. Thereisadsoa
significant resorption rate of the injected fat ®. The author has had much
success with the use of ‘Alloderm’ but autologous tissue, like tempordis
fascia, ispreferred. During aconcomitant facdlift the use of SMAS greft has
been very satisfying *. If the patient has scarsin other parts of the body or if
sheisundergoing ancther surgica procedure, dermd fat graftscan beharvested
for lipaugmentation and they dso givevery gratifying and long-lasting results
(fig. 10a-d).

LOWER THIRD 1. Jowls; 2. Cervicofacial angle; 3. Neck-a)
Lipodystrophy; b) Receding chin; ¢) Mandibular border; d) Mandibular
angle; €) Platysma bands, f) Submandibular gland;

Jowls : The development of jowls is a very prominent feature of facid
ageing ¥'. This is again due to ptosis of subcutaneous tissues, particularly
migraionof fatinferiorly, anditsentrgoment by thelabio-mandibuler ligament.
The author feds that the most effective method of correcting a jowl is by
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Fig11 Showing pre and post operative views of a patient who underwent a surgical
facdlift operation along with smultaneous liposuction of the face and neck.

JIMSA July - September 2006 Vol. 19 No. 3

[

suction-assisted lipectomy *. SMAS dissection, its elevation and plication
adso improve the jowl deformity during facdlift surgery (fig. 11).
Cervico-facial Angle and Neck : The angle between the face and the
neck is very important. The sharp youthful cervico-facid angle of the neck
gets obtunded with age. The restoration of asharp cervico-menta angle and
the establishment of a clean jaw lineis a hdlmark of youthful appearance
and is, avery important facet of surgica facia rguvenation. The obtunding
of the cervico-facid angle can be due to asingle or multiple factors. These
include accumulation of fat, receding chin, loss of definition of mandibular
border, presence of platysma bands, and the ptotic submandibular gland.
Surgical rgjuvenation of this region will depend upon which of thesefactors
are operative ®. The trestment is geared at addressing each of these factors
individually or in combination. Liposuction aone can be used to correct the
deformity of the lower face and neck (fig.12). For the most part, liposuction
done should suffice in correcting lipodystrophy, iminating jowls, defining
the mandibular border or the mandibular angle.

Fig.12 Showing pre and post operative views of a patient who underwent neck reju-
venation by liposuction alone.

Mandible : The gppearance of the mandible has agreat impact on the lower
face. Three key eements of mandibular importance include chin projection,
awell-defined mandibular border and the mandibular angle. The judicious
use of chinimplants can greetly enhance the cerico-menta angle ® (fig. 8).
Anill-defined mandibular border and angle can be aesthetically enhanced by
performing liposuction and placement of dloplasticimplants®. Morerecently,
barbed threads have been used to define the face neck angle .

Platysma Bands : Platysma bands can be resected or plicated through a
submandibular incision. A very popular procedure for addressing this
deformity isthecalled‘ corset platysmaplasty’ . Inthisproceduretheplatysma
muscles are sutured in the midline through a submental incision 2. Another
method of addressing the problem includes raising platysmaflgoswhich are
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then pulled lateraly towards the mastoid “*#, The author has aso corrected
these bandsby smplefraying at different levelswith the blunt tip of asuction
cannula, under direct vision, during afacdlift .

Submandibular Gland : Ptosis of the submandibular gland is a difficult
problem #. In the past, devation of the submandibular gland during facdlift
operation, and reinforcement of the fascia around the submandibular gland
and the platysmamuscle have been used with limited success. Morerecently,
atota excision of submandibular gland has been recommended. Othershave
used partia excision of submandibular gland . Totdl excision of theglandis
arather radica cure and can be associated with significant morbidity.
CONCLUSION

Facid ageing isthe result of multiple factors . The surgical rejuvenation of
ageing face entalls a detailed andysis of the factors causing the ageing .
Surgica rejuvenation should be gpproached comprehensively to addressthe
etiologica factors affecting each region of the face . If executed properly,
aurgical facia rguvendtion isavery rewarding procedure.
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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.
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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



162

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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AESTHETIC RHINOPLASTY
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Abstract : Rhinoplagty is the most commonly performed aesthetic surgery procedure. It is universally acknowledged as the most
difficult cosmetic surgery operation and requires a precise understanding of the anatomy and high surgical skill. A proper preoperative
counsding ismandatory to define a clear set of aesthetic goals as some patients may want a change that cannot be achieved by surgery
or that will not be harmonious with the face. It isessential to maintain a photographic record of the deformity and the result in standard
views. The nasal deformity may be corrected by a ‘closed’ or an ‘open’ approach. Whereas simple operations like correction of nasal
hump or dorsal nasal augmentation may be performed by the ‘closed’ approach, more complicated nasal deformities, including
secondary rhinoplagties require an ‘open’ approach. The change in patient profile is immediately appreciable, however, it can take
almost a year to notice thefinal change. Surgical complications are rarely noticed but aesthetic complications are feared and can only
be diminated by experience. A secondary rhinoplasty is only undertaken after a delay of at least one year to allow for scar remodeling

and to obtain suppleness of tissues.

INTRODUCTION

Rhinoplasty, also known as ‘the nose job’, is the most commonly
performed aesthetic procedure al over the world. Aesthetic rhinoplasty
isuniversally acknowledged as the most elegant, but arguably, the most
difficult cosmetic surgery operation. Past two decades have witnessed
remarkable improvements in the precise understanding of anatomical
and physiological aspects of various nasal elements, and their inter-
relationship.

A detailed description of all rhinoplasty techniquesis beyond the scope
of this manuscript.

PERTINENT NASAL ANATOMY

Thenoseisapyramida structure occupying the central 1/3¢ of the face.
It isdivided into two symmetrical chambers by a median septum, lined
on the inside by the mucous membrane and covered externaly by soft
tissuesincluding the skin, subcutaneoustissuesand afibromuscular layer.
The nose has been traditionally divided into three compartments: the
bony vault, the upper cartilaginous vault and the lower cartilaginous
vault (fig.1).
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Fig.1 Showing three compartments of nasal pyramid: the bony vault (upper third), the upper
cartilaginous vault (middle third) & the lower cartilaginous vault (lower third).

The bony vault is formed by the paired nasal bones supported laterally
by the paired frontal processes of maxillae and posteriorly by the nasal
spineof thefrontal bone. Their articulations contributetherigid structural
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support to the cartilaginous portions of the nose.

The upper cartilaginous vault is formed by the paired upper latera
cartilages and the dorsal cartilaginous septum. Upper lateral cartilages
are fused to the septal cartilage along much of the dorsum forming an
angle of about 15 degreesin the area of internal nasal valve. The nasal
septum has cartilaginous and bony components. The osseous septum is
composed of the perpendicular plate of ethmoid, vomer, the nasal crest
of maxilla and the nasal crest of palatine bone. The septal cartilage
forms the major part of the caudal portion of the nasal septum and
protrudesin front of the piriform aperture. Superiorly, it articulates with
the perpendicular plate of ethmoid and posteriorly with the vomer and
the premaxilla (fig. 2). The junction of the dorsal and the caudal border
of the septal cartilage is caled the septal angle.

Frema e

Pl o s

Fig.2 Sagittal view of the nasal septum showing the inter-relationship of its osseous &
cartilaginous components. The confluent area of four solid structural elements viz.
nasal bones, perpendicular plate of ethmoid, nasal septum & upper lateral cartilages
isthe ‘keystone areal (depicted with a interrupted circle)

Thelower cartilaginousvault comprisesof thepaired lower lateral (alar)
cartilages, the accessory cartilages and the fibro-fatty connective tissue.
The alar cartilages provide support and configuration to the tip of the
nose and the columella. Each dar cartilageis subdivided into three crura
(media, middle and lateral) with two important junctions (columella
breskpoint and dome defining point) (fig. 3). Thedoma segment of themiddle
crusformsthe dome, which isthemost projecting part of thedar cartilage. The
lobule is the entire mobile area overlying the dar cartilages, wheress the true
intringctipincorporatesjust theareabetween thetip-defining pointstransversdly,
and between the columella breskpoint and supratip point verticaly. The
columella separates the nodtrils and joins thettip of the nose to the upper lip.



166
Angle of domal
divergence
Dome
{lateral i
genu; & — Middle crus
Madial : ; .
genu 4 e Lateral crus
4 Medial crus
( 1
.-":
~ L

Fig.3 Basal view of the paired alar cartilages showing their subdivisions into me-
dial, middle & lateral crura. The middle crus forms the ‘lateral genu’ at its junction
with the lateral crus, and the ‘media genu’ at its connection with the medial crus.

NASAL PROPORTIONSAND AESTHETICS

The distance aong the dorsum of the nose from the nasion to the tip
defining point is nasal length. The horizontal distance from right aar
groovetotheleft alar grooveisnasal width. Theangle between glabella
and the root of the nose is nasofrontal angle (range: 125-135 degrees)
(fig. 4). The angle between the columella and the upper lip is caled
nasolabial angle (range: 90-105 degrees) (fig. 4).

In frontal view, the nasal width should be equal to the intercanthal
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Fig.4 Showing the nasofrontal and the nasolabial angles.

distance. In profile view, the radix of the nose should be located at the
deepest point of the nasofrontal angle. There should be 2-4 mm of
columellar show. Inthe basal view, the nose should have the appearance
of an equilateral triangle.

INITIAL CONSULTATION

Itismandatory to defineaclear set of aesthetic goalswith every patient.
Some patients may want a change that cannot be achieved by surgery
or that will not be harmonious with the face. With anxious/ depressed
/ over demanding / unredlistic patients, the best course is to explain
that the surgery isnot likely to fulfill their desiresand refuseto operate.
Preoperative Examination

The whole face should be examined in frontal, profile and basal views
for aesthetic proportions.

An assessment is made of skin thickness, relative length and width of
the nasal bones, presence of deviations of the dorsum and / or tip,
osseo-cartilaginous hump, tip projection, position of the domes, shape
and size of alae, nostrils and columella, deviation of the caudal border
of the septal cartilage, extent of the columellar show, and also the
inclination of nasofrontal and nasolabial angles. The relationship of
the chin projection to the nose should also be documented.

The interna nose (vestibules) should also be carefully examined with
a fibreoptic rhinoscope or by a nasal speculum. The condition of
mucosal lining, inferior and middle turbinates, internal nasal valve
area, presence of septal deviation or perforation should be carefully

JIMSA July - September 2006 Vol. 19 No. 3

noted.

The patient is made aware of any limitations the examination findings
may impose on the desired surgical outcome, possible complications
and the expected post operative course. He/ she should be explained
that the surgically altered nose continuesto be modified by the healing
processand it is seldom possibleto designate afinal resultimmediately
following rhinoplasty.

Documentation

Besides carefully recording patient complaints and examination findings,
color photographs of each patient are taken before, and seridly after the
operation, instandard views(front, right and I eft laterdl, right and | ft oblique,
and basd). Operative details with diagrams should dways be entered into
the data shest, at the end of the operation, by the surgeon himsalf.

LAB INVESTIGATIONS

Routine blood and urine analysis along with other preoperative
investigations depending upon the patient’s age and medical history
are carried out.

ANAESTHESIA

Most of the patients request for general anaesthesia. However, a
combination of monitored intravenous analgesiawith local topical and
infiltration anaesthesiais preferred by some surgeons. Infiltration with
a vasocondtrictive agent (1 % xylocaine with 1: 100,000 dilution of
adrenaline) is always used to minimize blood loss. Infiltration must
avoid tissue distortion.

OPEN VS. CLOSED APPROACH

A rhinoplasty can be performed by an open or aclosed approach. The
closed approach is performed by making intranasal incisions and is
more complex to teach and learn. It has the inherent disadvantage of
limited exposure, visibility and flexibility. But, it leads to minimal
scarring and oedema. The common indications for an endonasal
approach are adorsal hump reduction, dorsal augmentation, minor tip
problems and minor deviation of the nasal septum. Most of these
corrections can be done under local anaesthesia supplemented with
intravenous sedation.

In the open approach the entire nasal skin is stripped off the dorsum.
It provides an excellent exposure and is better suited for ‘problem
noses (revision rhinoplasty / cleft lip rhinoplasty / complex nasal
deviations / severe tip distortion or gross asymmetry / large septal
perforations etc).

GENERAL SEQUENCE OF OPEN RHINOPLASTY

The basic steps of rhinoplasty described below are applicable to
correction of most of the nasal deformities but they are not necessary
in every case.

Incisions : For an open approach, infracartilaginous / marginal
incisions (fig. 5a) are made at the caudal margin of each alar cartilage
and they are joined by a transcolumellar incision (fig. 5b). This alows
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Fig.5a & 5b Diagrammatic representation of the location of the intercartilaginous, transcartilaginous and

infracartilaginous incisions (see text for details). Showing the transcolumellar incision, which joins the
infracartilaginous incisions on either Sde to, for open rhinoplasty.
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the soft tissues of the nose to be elevated off the underlying
osseocartilaginous skeleton. The transcolumellar incision may be
curvilinear, chevron, inverted chevron or a stair-step incision. It is
generaly located in the middle or lower third of the columella.

After incisions, a sharp, curved scissors is used to dissect the skin and
the soft tissue off the lateral cruson either side. Likewise, the columellar
skin is carefully dissected off the cauda margin of the middle crus, to
completely expose the lower third of the nose.

Dorsal Reduction : Dorsal reduction isdone conservatively to preservethe
structura support of the nose. Overzea ous resection isthe commonest cause
of sacondary deformities, asopen roof, concave dorsum and collgpsedinternd
vave

Subperichondria tunnels are created by reflecting the mucosa, on both
sides, under thedorsum of the nose. Thisallowsdorsal reduction without
transecting the functional mucosal lining.

Bony dorsum is reduced first. Rasps are preferred over chisels as they
alow more gradual reduction of the bony hump. The exact amount of
cartilaginous hump (septal cartilage and the upper lateral cartilages)
to be removed becomes apparent now. Controlled reduction of the
cartilaginous hump is performed under direct vision with a serrated
scissor or blade. The nose is inspected and palpated after each
incremental reduction to ensure a straight and smooth profile.

Nasal Shortening: A conservative excision of the caudal septum and
partial excision of the anterior nasal spine can be performed to achieve
shortening of nasal length.

Inferior Turbinates. Turbinates are almost always hypertrophic on
the concave side of a deviated septum. There is seldom an indication
for turbinectomy because a total resection leads to impairment of
function and partial resections are frequently followed by relapse.
However, a partial turbinectomy may be performed in a very narrow
nose.

Septal Surgery: Correction of any septal deviations or harvesting of
the septal cartilage grafts is done at this stage. Septum can be
approached either by ‘tip split technique’ separating the medial crura
from each other or by a‘ dorsal splitincision” which detachesthe upper
lateral cartilage from the dorsal septal border. Mucoperichondrial flaps
areelevated from either side of the septum. Theflap elevationiscarried
well past the osteochondral junction of the nasal septum. Minor septal
deviations can be corrected by transecting the septal cartilage dong its
inferior border in the vomerine groove and also vertically at itsjunction
with the perpendicular plate of ethmoid bone. Partial thicknessincisions
on the septal cartilage on one surface allow it to warp on the opposite
side, and can help in correcting deviation.

For major deviations a septal resection is necessary. This is achieved
by the Ballengers swivel knife and the harvested cartilage piece can
be used as a graft, if necessary. The deviated part of the vomer should
a so beresected otherwise the nasal septum will not cometo themidline.
To maintain thedorsal and columellar support of the nose, and to prevent
a septal collapse, an L-shaped strut of septal cartilage measuring at
least 1 cm dorsally and 1 cm caudally must be left intact. If this caudal
strut is also deviated it must be relocated to the midline and fixed.
Nasal Osteotomies : A major hump resection inevitably results in a
flat plateau along the nasal dorsum. Obliteration of this open roof is
accomplished by medial mobilization of the lateral bony walls which
simultaneously narrows the nasal pyramid.

A lateral osteotomy can be performed by either an intranasal or a
percutaneous approach. In intranasal approach, an incision is given
in the nasal vestibule at the pyriform aperture area and subperiosteal
tunnels are created along the proposed lines of osteotomies on either
side. An osteotome is gently advanced by careful manipulation.
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In percutaneous lateral osteotomy, a 2 mm wide osteotome is
introduced percutaneously about 3 mm medial and caudal to the medial
canthus of the eye. Severa small perforations in the bone, along the
line of the osteotomy, are made through the same incision by altering
the position of the osteotome. No subperiosteal undermining is done.
When aminimal to moderate amount of medial mobilizationisrequired
the osteotomy line extends from the pyriform aperture inferiorly to
end at the frontonasal suture superiorly (low to high). For greater
mobilizationa‘lowtolow’ osteotomy ismadewhereit extendsstraight
up tothelevel of theinner canthus superiorly. Thisisawayscombined
with the transverse percutaneous osteotomy.

Now a hinged greenstick fracture is created (infracture) by manually
displacing the osteotomised bones medially. The stability of the
mobilized segments is contributed by the intact mucosal lining, the
periosteum and the soft tissues attachments externally. A sustained
and uniform pressureis now applied by compressing the noseto reduce
the bleeding. The nasal dorsum is checked for irregularities.

A medial osteotomy is not necessary in all cases. Only when the bone
resection of the dorsum was minimal and the bony base width still
needs to be reduced, it is necessary to perform the medial osteotomies
before infracturing the nasal bones.

Dorsal Augmentation : Requisite grafts for the dorsum, tip and the
columella can be carved from resected nasal septum. If necessary,
cartilage can be harvested from concha or costal cartilage. A ‘boat
shaped’ piece of cartilage is placed over the nasal dorsum to correct a
saddle deformity of the nose.

Correction of Nasal Tip : In external rhinoplasty, tip sculpturing is
usually executed after dorsal profile alignment. It should be assessed
whether the tip requires a reduction in the volume, a change in the
orientation of the alar cartilages or tip projection, a cephalic rotation
toincreasethe naso-labial angle, anarrowing of theinterdomal distance
or acombination of the above.

Tip-scul pturing procedures include tip-grafts, suture techniques, alar
cartilage excision and columellar grafts etc. In most cases, only a
conservative reduction in the volume of the cephalic border of the
lateral crus is needed to refine the tip. It is necessary to preserve a
continuous, 6-8 mm wide strip of lateral crus to ensure long term
support and natural contouring. Inherent dangers of scarring and
asymmetric healing exist whenever the complete alar cartilage strip is
interrupted. Resection of the fatty tissuelocated between thealar domes
further improves tip definition.

Domal, transdomal and interdomal sutures (suture techniques) aso
provide predictable long term narrowing and refinement of the tip.
Height and contour can also be added to the tip with autogenous
cartilage graftsfrom the nasal septum or auricular cartilage. Placement
of a shield shaped infratip lobular graft / onlay tip cartilage graft in
the domal areaincreases tip projection. Columella strut grafts placed
in between the two medial crura can be used to provide structural
support to the tip. They also enhance tip projection. These grafts can
be sutured in place for better and long-term stability.

Closure : After tip remodeling is complete the skin is redraped for
final evaluation before closure. All intranasal incisions are closed with
5-0vicryl. A 6-0 nylon sutureisused for closure of the transcolumellar
incision.

Nasal Base Sculpting: Aesthetically, thewidth of the nasal base should
beequal to theintercanthal distance. After theincisionsfor rhinoplasty
have been closed, nasal base modifications are carried out by excision
of awedge or crescent from the alar base on either side. They should
aways be done conservatively. Thisis necessary when the alar baseis
excessively wide and thick or there has been an excessive diminution
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Fig.6 ab Pre & Post operative view of young girl after hump removal by rasping
using an endonasal approach.

Fig.7 a& b Front and profile views of a 24 year old boy with saddle deformity of the
nose following trauma.

Fig.7 c & d Postoperative front and profile views of the same patient following dor-
sal nasal augmentation with a polyethylene (Porex) implant, using an endonasal ap-
proach.
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in the projection of the nasal tip leading to flared alae.

Dressing and Splintage : Intranasal packing is done with paraffin
gauze. An external dressing is done with steristrips to redrape the skin
and position the nasal tip. It is aso necessary to apply a conforming
nasal splint (POP / acrylic / orthoplast) to maintain the position of
the osteotomised nasal bones and to restrict oedema formation.

CLOSED / ENDONASAL APPROACH

Incisons (fig. 5a): An infracartilaginous / merginal incison made a the
caudal margin of the dar cartilage can be extended to join the ‘trangfixion’
incision (incision dong the cauda edge of the septum behind the columella)
to provide access.

However, mogt often a transcartilaginous / intracartilaginous / cartilage
splittingincisonisisusedfor thec osed goproach. It transectsthedar cartilage
at roughly the same distance from cephdic and caudd edges and extends
fromthelatera end of thelaterd crusto the dome. It can also be extended to
join atrasfixion incision.

The intercartilaginous incision made between the lower margin of upper
laterd cartilage and the upper border of thelaterd crusof thedar cartilageis
lessemployed thesedays becauseit may resultinscarringintheregion of the
interna vave causing interference with nesd breathing. Often, it hasto be
combinedwith aninfracartilaginousincisonfor better visudization (delivery
approach). This gpproach is employed for a more difficult tip plesty. The

Fig.8 a & b Basal and profile views of an 18 year old girl who was operated in
infancy for cleft lip defect. The secondary deformity of the lip and the nasal deformity
are clearly visible.

Fig.8c& d Showing postoperative views (basal and profile) of the same patient. She under-
went a single stage correction of her lip and nasal deformity by an open approach. She
required alar modification, submucous septal resection, dorsal nasal augmentation with
iliac bone graft and relocation of the caudal septal strut. She also required maxillary aug-
mentation with cancellous bone chipsfromtheiliac crest. Note theimprovement in the shape
of nasal tip and nostril symmetry in basal view and the improvement in nasolabial angle,
columdllar show and the maxillary prominence on the profile view.
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laterd crura can be dissected free from the overlying skin and ‘ delivered’ as
individual bipedicle chondro-cutaneousflapsfor scul pting. Many rhinoplasty
surgeons have abandoned the ‘delivery method' in favour of the externd
gpproach.

POST OPERATIVE MANAGEMENT

The head is kept elevated to decrease oedema and oozing. The patient is
prescribed antibiotics and anti-inflammeatory drugs for 5 days and iskept on
aliquid diet for 24 hours. Intranasal packs are removed after 48 hours. They
meay beleft for 3-4 daysif aseptoplasty has been performed. Thenasal splint
and sutures areremoved on 5"/ 6" postoperative day. Strenuous exercisesare
avoided for three weeks.

Postoperative oedemais maximum at 48 hoursand it gradually subsidesover
3-4weeks. Thesurgicdly dtered nose continuesto bemodified by thehedling
process for up to 18 months after surgery.

RESULTS

Aesthetic rhinoplagty isavery exacting procedure but extremely rewarding.
Thechangein paient profileisimmediately appreciable (fig 6-8), however, it
can take dmogt ayear to notice the fina change.
COMPLICATIONS

Despitethecomplexity of rhinoplasty, complicationsduring thepost opertive
period are relatively uncommon. Infection is rare after rhinoplasty. Use of
prophylactic antibiotic isaways necessary. Nasal bleeding may occasiondly
occur after pack removal. It can usualy be controlled by devation of the
head, compresson a the base of the nose and by repacking. Haematoma
formation is rare as the nasal incisons are not closed tightly. Moreover,
intranasal packing, application of steri-grips and externd splintage obviates
any dead space. An undetected intra-septal haematoma may lead to septd
catilage necross and loss of nasd support. Necros's of the external nasal
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skin may result from an incorrect plane of dissection or from attempts to
radicaly thin the overlying soft tissue. Vestibular atresia: Improperly placed
intranasal incisons and resection of nasal lining can result in scarring. This
can lead to stenosis and airway obstruction. ‘ Spreader grafts are small,
longitudinaly oriented cartilage grafts which are placed pardld to and on
ather sde of the dorsal septum to restore natura nasal width in a case of
vedtibular stenosis. They may be used after excison of alarge cartilaginous
hump to minimize upper laterd cartilage collapse. A septal perforation can
result if the septal mucoperichondrid flgps have been |eft lacerated on both
Sdes after septd cartilage resection. Septd perforations can leed to crusting,
nasa bleed and awhistling sound on inspiration. Every aesthetic procedure
can leave an unsatisfied patient if a proper pre-operative counsdling has not
been carried out or there has been under / over correction.

SECONDARY RHINOPLASTY

The chalenges in secondary rhinoplasty may involve awide and complex
span of problemsranging from difficult tovirtualy impossible. Likeadl other
secondary surgeries, secondary rhinoplasty ismoredifficult becauseof dtered
anatomy, presence of scar tissue and damaged blood supply. Moreover, the
patient is unhappy and upset. Secondary procedures require exceptiona
diagnostic and technical skills.

The guiding principles for secondary rhinoplasty are to delay surgery for at
|east ayear to complete scar remodeling, multipleconsultation and counsdling
ses30ns, an gopropriate surgicd plan following an accurate diagnos's and
the use of only autogenous materid as grafts.
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AESTHETIC BREAST SURGERY
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Abstract : Breasts have always been the centre of focus in female form and they play a significant role in acceptability as a female and
in being sexually attractive. With an overall surge in demand for aesthetic surgery, it is natural for increasing requests for alteration of
breast size and shape. The surge for breast surgery also parallels the increasing trend of western wear amongst women. Various studies
have reported that augmentation mammoplasty has significant positive effect on patients' body and self image, sensuality, sexual life
and relationship with their partner. Reduction mammoplasty represents one of the clearest examples of theinterface between reconstructive
and aesthetic plastic surgery. Although, the essential goals of this procedure are the weight and volume reduction of the breast, aesthetic
enhancement, preservation of sensation and physiologic functions remain equally important. Mastopexy for breast ptosis involves
lifting and fixating the sagging breast, with repositioning of the nipple areola complex to obtain more youthful appearance and improved
projection. On the contrary a projecting male breast is a cause of embarrassment. Techniques for correcting gynaecomastia range from

liposuction to glandular excision, with or without skin reduction.

INTRODUCTION

The desire for beauty, aesthetics and erotic allure combined with
youthfulness is an aspiration that has been shared by human beings
through all agesandin dl cultures. Infemales, the body asawhole, and
breasts in particular, have been the centre of attraction. Contemporary
advances in the perception of female beauty and feminity necessitate
that the breasts be aesthetically acceptable in al situations of dress and
undress. The complex physiologic responses in breast further multiply
the problems in aesthetic restoration *.

The continued advances in a plastic surgeon’s ability to modify the
body image have resulted in an increased demand for aesthetic breast
surgery in which size and shape of the breast is altered. It includes
breast lift (mastopexy), breast reduction, augmentation and treatment of
gynaecomastia (enlarged breast in males). An aesthetic breast is defined
by Bostwick in two senses-‘tactile and visual’. The attractive,
aesthetically pleasing breast is characterized by proper symmetry, flow,
contour and proportion. Tactile aesthetic considerations are softness,
smoothness and sensibility to touch, which is particularly important in
the nipple areola complex. Normal volume of each breast should range
from 300-500 gm with more fullness lateral and inferior to the nipple
areola complex and a 45 degree latera inclination 2 (fig. 1a& b).

IR
A

Frontal view. Lateral view.
Fig. 1: Showing normal breast symmetry, contour and proportion.
ANATOMY

Breast isamodified sweat gland and found in the superficial fascia of
the pectoral region. The ideal breast is conical in shape and is
positioned within the second rib superiorly, seventh rib inferiorly and
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between the parasternal and anterior axillary lines. The breast rests
mainly on pectoral muscle with some overhang over the serratus
anterior muscle, external oblique muscle and the anterior rectus sheath.
Thenippleislocated at thelevel of fourthintercostal spaceand slightly
lateral to mid clavicular line. The blood supply is from an inter-
communicating subdermal plexus, with the major feeding vesselsbeing
internal mammary artery, lateral thoracic artery and intercostal
perforators. The principal nerve supply is via intercostal nerves and
thenippleareolacomplex isprimarily supplied by the fourth intercostal
nerve. Cooper’s ligaments are essential for breast support and
preservation of this structure provides the rationale for reduction
techniques that minimize skin undermining *.

PATIENT EVALUATION

All aesthetic breast surgeries are done under genera anesthesia or
heavy sedation with local anesthesia. The patient should be medically
fit to undergo surgery and should also be free from any breast disease
like nipple discharge, breast dysplasia or malignancy. Local
examination includes noting the size and position of the breast and its
nipple areola complex, location of the inframammary crease, and any
breast or chest wall asymmetry. In elderly patients, a mammogram
should be done routinely to rule out malignancy.

Consultation with the patient regarding her expectations from surgery
and proposed procedure should be discussed in detail so asto prevent
postoperative dissatisfaction and confusion. Preoperative and
postoperative photographs should be taken to objectively evaluate the
deformity and the final result.

AUGMENTATION MAMMOPLASTY

Various studies have confirmed that augmentation mammoplasty has
significant positive effect on patients body and salf image, sensudity, sexua
lifeand rdlationshipwiththeir partner 3. Primary indicationsfor augmentation
areinadequatevolumeof breast tissue, glandular hypomastia(devel opmenta
or age relaed atrophy) and psychologica reasons. In certain patients with
underdevel opment of thoracic region (e.g. Poland’ssyndrome) skinenvelope
over chest wall may not be adequate and tissue expanson may be required
prior to augmentation.

Theevolution of breast augmentation datesback to 1895 when alipomawas
transplanted from patients’ back tofill abresst defect, but attemptsto enlarge
the breast with autogenous tissue such as lipoma, fat, dermd graft and
omentum had unacceptableand unpredictableresults. Later variousinjectable
dlopledticmateridslikeparaffinand sliconeweretried but soon discontinued
due to severe complications. Modern era of cosmetic breast augmentation
started in 1962 when Cronin started placing subglandular silicone gel
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prosthess. Other solid dloplastic materids used for breast augmentation
were polyvinyl ether, poly tetra fluoroethylene and poly methane. These
were gradudly discontinued due to severe loca and systemic reections.
Modern day breest augmentationisdoneby placing afluid/ gl filledimplant
under the breest tissue, which gives it a naturd fed. An dastomeric solid
shell of silicone, filled with either silicone gel or sdineisthe principa design
of current models of breast implants and some type of texturing of the
elastomeric surface has been added in an effort to diminish encgpsulation.
Presently used implantsmay besmooth or textured and sphericd or anatomic.
Thegod of these variousimplantsisto atain the most naturd, aesthetically
pleasing shape while keeping complication rate to minimum.
Four separate incision sites- axillary, inframammary, periareolar and
transumbilica have been used for placement of the breest implant. Each
location has its advantages and disadvantages depending on the individua
urgeon’s experience. The postioning of the implant can be subglandular
(behind the breest tissue), subfascia (under the pectord fascia), subpectora
(under thepectord muscle) orinadua planeposition (fig. 2a& b). Recently,
an endoscopic technique of placing theimplant has been described to reduce
theszeof theincision ®.
Augmentation mammaplasty isperformed onaday carebasisand theresults
are highly satisfying for both patients and the surgeon (fig. 3a & b). The
inframammary gpproach is the most commonly used technique for placing
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Sub glandular placement. Sub pectoral placement.
Fig. 2 : Showing placement of the implant in augmentation mammoplasty.

mh

Pre-operative frontal view.

Postoperative frontal view.

Fig. 3. : Showing a patient with augmentation marmmoplasty. A 300m textured anatomical
implant was placed in subpectoral pockets, bilaterally, through inframammary incison.
the breest implants. Advantages of this approach include technica esse,
more accurate placement of implants, minima scar visibility, better control
of inframammary crease and if required later, the same incision can be used
for capsulotomy or any other secondary surgery.

Inframammary approach: Pre operatively inframammeary crease, medid,
lateral and superior extent of dissection are marked in standing position.
Incison is usudly given in the inframammary crease but finer adjustments
may be required according to the Sze of implant. The incison startsin the
nipple line and extends lateraly. The dissection is deepened through
subcutaneous and glandular tissues. |f subglandular placement is desired,
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the pocket is dissected between the glandular tissue and the pectord fascia.
In subpectord placement, lower fibres of pectord musclesareincised and a
pocket is created deep to pectorais major muscle by blunt dissection. After
achieving absolute hemogtas's, implants are placed in the dissected pocket
under strict aseptic conditions.

Complications: Therewasacontroversy in the past about slicone gd filled
type of implants and their long-term safety. Towards late 1990's, severd
studies were published, including approximately 20 epidemiologic
investigations, whichfound noincreased risk for devel oping connectivetissue
disease among women with breast implant .

Serious complications after augmentation mammoplasty are rare but few
problems may arisein 1-2% of cases. These may range from formation of
hematoma/ seroma, infection, altered sensation of thenippleareolacomplex,
asymmetry of the breast, capsular contracture and rarely implant rupture.
Most of these problemsusudly settlewith timeor may requireminor surgical
interventions.

REDUCTION MAMMOPLASTY

Thisprocedurerepresentsoneof thedearest examplesof theinterfacebetween
recongtructive and aesthetic plastic surgery. Although, the essentid goals of
this procedure are the weight and volume reduction of the breest, aesthetic
enhancement, preservation of sensation and physiologic functions remain
equaly important. Women seek breast reduction for both physica and
psychologica reasons. Common complaints in these patients are neck and
back pain, grooves in the shoulder skin by the pressure of brassiere strap,
meaceration and dermatosis in inframammary region. Excessively enlarged
breasts are also centre of attention and embarrassment. Reduction
mammoplasty is usudly performed when breast growth is complete but
indicated early in certain caseslike virginad hypertrophy where the prospect
of an operation is outweighed by the benefit of amore norma psychologica
development .

Inearlier techniques of breast reduction, an eliptica excison of breest tissue
and skin was carried out. With better understanding of blood supply and
importanceof thesubderma plexus, varioustechniquesweredevel opedwhich
transpose the nipple areola complex on a pedicle for better surviva, and
hence, aprecise excison of the breast tissue can be done with safety. Various
techniques commonly used today areinferior or superior pedicletechniques,
abipedicletechnique and their modifications. By these advanced techniques,
nipplesensationisusudly preserved and even lactationispossiblein salected
patients. However, in extremely large breasts an amputation with free nipple
grafting may be necessary.

Reduction mammoplasty (Legjour technique) :Vertica mammoplasty
techniquewas described and popularized by Lejour®. Itisprobably the most
popular technique used today for reduction mammoplasty dueto dimination
of atransverse incison. The technique provides an dtractive bresst shape
without theareolar enlargement, rel ative safety, preservation of neurovascular
structures, ashort verticad scar, low rateof complication andfairly predictable
results.

Themarkingsaredonepreoperatively instanding postion. Theinframammary
fold and midline of chest is marked and avertical axis of breast isdrawn by
joiningthemiddavicular point with theinframammeary crease, passingthrough
thenipple. Planned new position of nippleareolar complex ismarked onthis
vertical breast axis at a point transposed through the centre of the
inframammary crease. The new nipple is located about 22cm from the
suprasternal notch and 11cm from the mid sternal line. A vertical area
around the nipple areola complex is deepithelialized (speckled areain
fig.4a) which acts as a pedicle for transposition of the nipple areola
complex. This also effectively reduces the size of the enlarged areola.
Lateral and media breast markings are determined by pushing the
breast laterally and medially (fig.4a). In surgery, excess skin and
glandular tissue are excised (fig.4b) and theremaining glandular tissue
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Fig. 4 : Diagrammatic representation of vertical mammoplasty by Lejour’s technique.
(8) Pre-operative merkings.(b) De epithdlization and enbloc glandular resection.  (c) Plication of glandular tissue.

issutured to itself (fig.4c) and the pectoralis fasciato give the desired
projection. Skinisclosed with pleating sutures (fig.4d). Suctiondrains
areused for 2-3 days. Skin suturesare removed after 10-14 days. Scars
from this procedure are either avertical line or inverted T scar below
the areola with a short horizontal limb in the inframammary crease,
which healswell and is usually unnoticeable (fig. 5a& b). The patient
isdischarged 1-2 daysafter surgery but their physical activity isusually
restricted for 4-6 weeks to prevent stretching of scars.
Complications : Reduction mammoplasty is a very safe procedure.
Complications are relatively uncommon and include asymmetry of the
breast, development of hypertrophic scars, too high positioned nipples,
partial or complete loss of nipple areola complex, fat or skin necrosis
and lateral dog ears.

Follow up : Severa studies have shown that most of the patients are
relieved of their pre-operative complaints. The patientsal so show atrend
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Pre-operative Post-operative

Fig. 5 : Showing a patient with reduction mammoplasty by Lejour’s technique. (950 gm of
tissue excised each side)

towards weight loss, their activity levels increase and there is greater
easein finding clothing of their size. Cup size generally decreases on an
average of 2 to 3 sizes. Social and psychological complaints such as
poor body image, low self-esteem and feeling of insecurity and sexual
unattractiveness also improve significantly. Most of the patients feel
benefited from surgery and recommend the procedure to others.

MASTOPEXY

In breast ptog's, thereis an dteration in relationship of the breest and nipples
to the inframammary fold i.e. the entire breast lies much lower to the
inframammary fold. However, in pseudoptosis, the nipple is above or a the
leve of the inframammary fold and there is a loose saggy skin brassere
below it giving the impression of ptoss. Breest ptosis can be dueto severd
componentsbut gravity seemsto beacommonfactor. Breast skingetsstretched
during lactation, and later in middle age the breest gland atrophies, leaving
looseskin. Inpost menopausd patients, glandular atrophy, lossof skineledticity,
weight gain and gravity are the main factors leading to breast ptosis®.

Mastopexy is performed primarily for aesthetic reasons. It involves lifting
andfixating thesagging breast with repositioning of thenippleareolacomplex
to obtain more youthful appearance and improved projection. Techniquesfor
mastopexy are same asthose of reduction mammoplasty, however, no breast
tissue is excised (fig. 6a & b). Mild ptoss and pseudoptosis are generdly
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(d) Sdin dosure by pleating technique.

corrected by augmentation mammoplasty, to fill the sagging envelope.
GYNAECOMASTIA

Gynaecomastiais a Gresk word meaning ‘woman like breest’ and it affects
40-60% of men. It is caused by an incresse in sroma and ductd tissue in
male breast and occurs a infancy, adolscence and old agei.e. & any time of
maehormona change. Gynaecomadtiais usudly anormd finding at these
stages of life but it may be associated with certain conditionslikeincreasein
estrogen, decreasein androgens, defect in androgen receptors, liver diseases,
endocrinetumors, certain malignanciesand debilitating diseases. A thorough
clinicad and biochemica evauetion is required in-patients with symptoms

Pre-operative .
Fig. 6 : Showing a patient with mastopexy. (mastopexy done by relocating the
nipple areolar complex by Lejour’s vertical mammoplasty technique. No glandular
excision was made.)

Post-operative

like infertility, extreme obesity, micropenis, jaundice, diabetes and other
endocrine disorders. Thiscondition usudly disgppears during the late teens.
Inabout 7%, it may persst beyond theage of 17 yrs. If the patient presentsa
puberty, heisusudly advised towait for upto two yearsto alow spontaneous
regression to occur®®,

Treatment of gynaecomastia is essentially surgical. Earlier large
inframammary incisons were given to excise the enlarged breat tissue and
skin, which used to causesignificant scarring and morbidity. Theintroduction
of suction lipectomy has changed the treatment of gynaecomadtia. It helps
sgnificantly in removing the fatty breast tissue through hidden incisonsand
alows tapering of the edges. The remaining glandular tissue can be excised
through a periareolar incison. Pre-operative markings are done with the
patient in standing position. After induction, atumescent solution (seeatticle
onliposuctioninthisissue) isinfiltrated in the breest tissue and liposuctionis
done through axillary or periareolar stab incisons. After liposuction, the
periareolar incison is extended and nipple areola complex is undermined
leaving a cuff of tissue under the nipple to prevent itsretraction. The chest
skin is undermined according to preoperative markings and by sharp
dissection, theglandular tissueisexcised. Usualy skinexcisonisnot requiress
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Pre-operative frontal view.

Post-operative frontal view

Fig. 7: Showing a patient with Gynaecomastia. (correction was done by liposuction and subcutaneous mastectomy through a periareolar incision).

the skin retracts gradudly over 3-6 months time (fig.7a& b). However, in
massivegynaecomadtiait may beessentid todoaskinexcisoninacrescentric
manner around theareola. The patientsare advised to wear pressuregarments
for about 3-4 months.

Post operative complicationsof gynaecomadtiasurgery areuncommon. Nipple
retraction or asymmetry is occasionaly seen and may need secondary
correction. Overdl resultsof thissurgery arevery satisfying to mogt patients.
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ABDOMINOPLASTY

Arun Goel
Department of Burns, Plastic, Maxillofacial and Microvascular Surgery, Lok Nayak Hospital and associated
Maulana Azad Medical College, New Delhi-110002, India
Abstract : Surgery for improvement in the appearance of the abdomen (aesthetic abdominoplasty) is 100 years old. All the initial operations
were done with the primary aim of herniorrhaphy, excising the fatty apron as a bonus. The majority of patients presenting today have
neither a hernia nor the severity. They require more of aesthetic body contouring operations designed to give a better look in various states
of dress or undress. The modern abdominoplasty techniques developed in the last 45 years consist of a low transverse incision, wide
undermining up to the costal margins, correction of divarication of recti (with or without tightening of musculature in horizontal direction),
excision of redundant skin and fat, and umbilical transposition. Many times a liposuction procedure is combined with abdominoplasty to
provide better contouring. To achieve a successful outcome, appropriate patient selection and attention to minor details during surgery are

of extreme importance.

INTRODUCTION

‘ Abdominoplasty’ isthe cosmetic surgery of the abdomen and it denotesonly
thecorrection of contour deformitiesof theanterior abdomina wall. Aesthetic
abdominoplasty is aso varioudy referred to as abdomina wall contouring,
abdominad liposculpture and dermoalipectomy of the abdomen or smply as
‘tummy tuck’ by a layman. Recongtruction of the abdomina wall is not
included under thistopic.

HISTORY

It began at theturn of the 20" century, when the operationswere primarily
amed at repairing the herniaal ong with resection of excessiveabdominal
fat by awedgeexcision. Demarsand Marx in France (1890)* did extensive
abdomina wall fat resection. In 1905, Gaudet and Morestin? reported
transverse closure of a large umbilical hernia along with resection of
skin and fat. Degjardin (1911)® used a vertica incision to remove skin
and fat. Kelly (1899,1910)*® introduced the term ‘ abdomina lipectomy’
to describe the transverse resection of alarge pendulous abdominal wall.
Hisincision extended across the mid abdomen into the flanks, excising
a wedge of panniculus, repairing the hernia and closing without any
undermining. Babcock (1916)¢ was the first to advocate wide
undermining of the anterior abdominal wall carried out through avertical
ellipse—shaped incision. Thorek (1939)7 described a technique, which
hecalled ‘ plastic adipectomy’ for fatty aprons. He excised the umbilicus
adong with fatty apron through a crescent shaped incision and at the end
of the operation transplanted the same as acomposite graft at the another
appropriate site. He did not mention the success rate of graft ‘take’ but
did suggest the aternative technique of circumcising the umbilicus,
leaving it attached to anterior abdomina wall and then, bringing it out
through an opening made in the skin.

All these initial operations were done with the primary aim of
herniorrhaphy, excising thefatty apron asabonus. However, theaesthetic
advantages of these operationswere quite obvious. They were definitely
the forerunners of the techniques, which were later developed into the
operations performed with the sole aim of cosmetic improvement. The
majority of patients coming for ‘abdominoplasty’ today have neither
any hernia nor the severity for which earlier surgeons performed them.
Vernon (1957)% was the first to use a low transverse incision with
undermining of abdominal flap and transposing the umbilicus. Pitanguy
(1967)° reported 300 cases of dermolipectomies with low transverse
incision. Regnault!® described his ‘W’ technique in 1972. Psillakis
(1978)" first performed the suture plication of external oblique muscle
intransversedirection likeabelt. The modern abdominoplasty techniques
1216 vere devel oped in the last 45 years or so and the principles have
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since remained the same, viz., alow transverse incision, wide undermining
up to the costal margins, correction of divarication of recti and tightening of
musculature in horizonta direction, excision of redundant skin and fat, and
umbilica trangposition asaflap. Theprimary am of al the currently popular
techniquesisto leave ascar that can be hidden under the bikini.

Thelast 25yearshave seen thedevel opment of anew moddlity, viz. liposuction,
toaddresstheproblem of milder caseswith localized excessivefat but without
redundant skin. This has been dedit in detail in the article on liposuction
dsawhereinthisvolume.

CONTOURS OF THE ABDOMEN

The bony framework, the musculo-aponeurotic system of the anterior
abdomen, the thickness of subcutaneous adiposetissue and the skin make
the abdominal contours. The various depressions, including that of the
umbilicus, reflect light i.e. a shadow is formed by the depression. The
shadow of the median sulcus is flanked on either side by the shadows
from the lateral margins of the rectus muscles. Superiorly the abdomen
is bounded by inferior costal margins and inferiorly by the pelvic rim.
Alteration in any of these tissues, that congtitute the abdomen, changes
the appearance by modifying the light reflexes and shadows.

The contours of the anterior abdomen vary gregtly not only in different
individuals and sexes but also in the same individua at different ages.
Thisvariationiscaused by the varying amounts and site of subcutaneous
fat deposition and the tone of underlying abdominal muscles. In general,
very smal children have a protuberant belly but in older children and
young adults of both sexes, the abdomen is flat on side view in erect
position. In pregnant females, the abdomen becomes more and more
protuberant as the pregnancy advances. Pregnancy stretches the skin as
well as the musculo aponeurotic structures beyond their biomechanica
capacity leading to striae gravidarum and diastasis of recti. After the
delivery, the tone of muscles returns back, but not completely, unless
appropriate exercises are undertaken. In addition, thereisfat deposition
in infra-umbilical region. Repeated pregnancies increase the laxity of
abdominal wall as a whole and the infra umbilical fat deposits leading
to an appearance of aprotuberant and pendul ousabdomen. Eveninmales,
withincreasing age, thereisalossof tonicity of abdominal wall muscles,
especialy the rectus abdominis, and abdomen starts protruding. With
more and more protrusion the abdomen becomes pendulous and in
extreme cases covers the mons pubis and external genitalia forming a
fatty apron.

A number of young and middle aged obese individuals of both sexes
have now become ‘health conscious because of media and societal
pressures. They strive to loose weight by all means. It isto be noted that
whileincreaseinweight of anindividual occursdueto uniform deposition
of fat al over the body, the loss in fat is not uniform during weight
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reduction, thereby leading to localized collections of fat e.g., in the
infraumbilical region. After weight reduction or surgery for morbid
obesity the skin becomes loose and unaesthetic. This conversion of
pendulous abdomen into a shape that is normal for a young adult of an
ideal weight is the essence of aesthetic abdominoplasty.

SPECTRUM OF DEFORMITY AND TECHNIQUES

Thereis ahuge spectrum of deformity and consequently the techniques
to correct them. A number of factors like the degree of redundancy and
flaccidity of the skin, scars on the skin including those of previous
abdominal operations, laxity of musculo-aponeurctic system, anterior
abdominal wall hernias®, thickness of subcutaneous fat, overall weight
of the patient (body massindex) etc. aretaken into consideration. At one
end of the spectrum, there may be a case with mild fat deposit without
excess skin and with anorma musculo aponeurotic system. At the other
end, there may be an individua with great excess of skin and fat with
striae or scars and severe laxity of musculo-aponeurotic system (fig.1).
While former clearly requires removal of fat aone (by liposuction), the
|atter needsatraditional dermolipectomy with tightening of the musculo-
aponeurotic system. Because of the wide spectrum that exists, each case
needs be evaluated individually and the treatment tailored accordingly.

Thelast 25 years have seen the introduction of liposuction'® *° as abody
contouring modality: It has radically changed the approach to
abdominoplasty. The classical abdominoplasty, in many cases does not
satisfy the surgeon and the patient because of superior displacement of
pubic skin, long scars, flattening of infraumbilical abdomenetc. Similarly,
liposuction alone does not address the skin laxity and it depends on the
skin retraction that is not under the surgeon’s control. So a number of
workers started combining the two procedures. The patients who have
isolated mild problems are now offered mini-abdominoplasty. Mini-
abdominoplasty utilizesaminimum length of abdominal incisonto excise
redundant infraumbilical skinand fat. Recently, the divarication of recti
has been corrected using endoscopic instrumentation.?

PREOPERATIVE ASSESSMENT

A detailed history and physical examination is very important for a
successful outcome. As most of the patients are femdes, a history of
pregnancies and their effect on the patient's abdominal wall, type of
delivery (caesarean or otherwise), any post-delivery measures to regain
abdominal contours and extent of weight gain during pregnancy and

Fig.1 Front view of the abdomen in a 49 year old female showing extreme laxity of
abdominal apron with striae and incisional hernia.
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after childbirth should be noted. History of excessive weight gain and /
or lossshould be recorded in both the sexes. A detailed history of medical
illnesses and drug intake especidly to reduce weight should be elicited.
While smoking increases the chances of flap necrosis, aspirin may
increasethe chances of hematomaand seromaformation. Theemotional
status of the patient and immediate reason for his’her desire to undergo
abdominoplasty should be assessed. It is of utmost importance to know
if the patient has redlistic expectations or fanciful goals. The patient
must understand that this is not a weight-reducing surgery. Moreover,
abdomina protuberance duetointra-abdominal fat accumulation cannot
be corrected.

Thephysical examination should look for condition of the skin, presence
of striae gravidarum or previous operative scars, hernias, diastasis of
recti, tonicity of muscles and thickness of subcutaneous fat in various
regions. The overall weight of the patient with respect to ideal weight is
recorded. An ultrasonography of the abdomen must be done to exclude
any co-incidental intra-abdominal pathology. Preoperative counseling
to apprise the patients of redlistic goa is very essential. Preoperative
photographs should be taken in standing position from front and sides.

CONTRAINDICATIONS

Thebiggest contraindication to abdominopl asty isapatient who believes
this operation aweight- reducing measure rather than abody contouring
procedure. These patientsform the biggest ot of unsatisfactory outcome.
Similarly, any patient with unrealistic expectations with respect to
morbidity or scarring isapoor candidate. A patient must be emotionally
stable to undergo any aesthetic procedure.

Patients who have significant associated medica conditions leading to
unacceptably high risks should not be offered this operation. A history
of upper abdominal surgery through sub costal incisions that may
compromise the vascularity of flaps, and patients who have planned
future pregnancies are poor candidatesfor thissurgery. A case of morbid
obesity should first undergo an appropriate intra abdominal procedure
for weight reduction and an abdominoplasty thereafter.

‘TRADITIONAL ABDOMINOPLASTY’

Preoperatively, a low transverse incision is marked on the patient in
standing position. A number of workers like Pitanguy®, Regnault'’ etc.
have described low transverse incisions that give excellent resultsif the
operation is executed properly. They can also be modified to suit the
individual requirements.

The skin incision is extended to the flanks from the suprapubic region
and deepened to the anterior rectus sheath. The skin flap (panniculus) is
raised superiorly using monopolar electrocautery with coagulation/
ligation of musculo aponeurotic perforatorstill the umbilicusisreached.
Itispreferableto alow asmall amount of subcutaneousfat to remain on
the muscle/fascia. The umbilicus is then circumscripted. The
infraumbilical flap isthenincised verticaly inthemidline. Thishelpsin
raising the supraumbilical flap under vision without much retraction.
The panniculus is raised up to xiphisternum in midline and about 2-3
cm. above the costa margin on either side. Complete hemostasis is
achieved using bipolar cautery.

The exposed muscul o-aponeurotic layer needs correction in most of the
cases especiadly those following multiple pregnancies. Diastasis of recti
and incisional hernia are corrected at this stage. Plication of the rectus
sheath is done from the xiphisternum to the symphysis pubis with
horizontal mattress sutures of strong nylonor prolene(1°0',2°0) (fig.2a-
d). In patients where rectus sheath plication is insufficient a horizontal
tightening is done by one of following techniques. Jackson and Downie
(1978) % advocated a transverse plication using same heavy sutures at
the level of umbilicus and sometimes midway between umbilicus and
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Fig.2a& b Front and lateral views of the abdomen in a 47 year old female following
multiple pregnancies. Note the huge excess of abdominal apron. She also had divari-
cation of the recti muscles.

iodl]

Fig.2c& d Showing thefront and lateral viewsat 10 daysfollowing a dermolipectomy,
abdominoplasty and correction of rectus divarication. A liposuction of the flanks
would have further enhanced her contours. (The procedure was done almost 15 years
back when liposuction had not become popular).

JIMSA July - September 2006 Vol. 19 No. 3

pubic symphysis. Externad oblique musculofascid flaps can be dissected on
dther side and sutured in midline to further narrow the waistline (Psillakis,
1984) 2,

Many surgeons combine this standard abdominoplasty procedure with a
liposuction. Skin flaps, which are intended to remain in place, are
liposculptured to obtain better contouring (fig.3a-€).

The umbilicusisthe only desirable scar in the human body whose absence
causesgreat mentd trauma. Henoee, preservation of umbilicusanditsrelocetion
isof utmost importance. After the skin flaps are brought down the postion
for new umbilicusis located just above the centre of the abdomen®#. The
extent of kinflap excisonismarked inferiorly. Theumbilicusisbrought out
on the surface through a cruciate incison and dl incisions are closed after
placing closed suction drains.

POSTOPERATIVE CARE

Postoperatively, the patient is nursed in semi-Fowler’s position with legs
devated to relieve tenson on the abdomina wound. The patient may be
catheterized dectively. Gradudly, over a period of few days, the patient is
alowed to lie straight. Early ambulation increases the risk of hematoma/
seroma formation. An adynamic ileus may persst longer in patients with
associated ventra hernias where peritoneum was opened. Therefore, a
semisolid diet is gradudly introduced depending on bowel movement and
patient tolerance. Analgesi csaregiveninthe postoperative period. A pressure
garment or anabdominal binder isprescribed beforeresumption of full activity.
COMPLICATIONS

The complications™” % may be the ones that are common to most of such
surgical operations or they may be aesthetic, which are specific to this
procedure and related to surgeon experience, making the result sub optimal
or even poor.

The generd complications are hematoma / seroma formation, lipolyss,

Fig.3a& b Front and lateral views of the abdomen in a 28 year
old femal e following two pregnancies and lack of exercise. Note
excess fat and skin in the infraumbilical region.

Fig.3 ¢ Showing the redundant abdominal skin and fat which
was excised during abdominoplasty.

Fig.3 d & e Showing the front and lateral views at one year
following abdominoplasty and liposuction.

(photos courtesy Dr. Rajeev B. Ahuja, Guest Editor)
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infection, flap necros's, poor scarsetc. By far the commonest complicationis
hematoma or seroma formation. Wide bore negative suction drains must be
kept in place for at least 5-6 daysto dlow the flgps to adhere to the bed and
obliterate the dead space and raw area. Once formed, they need drainage /
agpirdtion. If not atended to early they lead to flap necrosi sbecause extensive
undermining compromisestheflap vascularity. Sincethissurgery isperformed
in obeseindividuaswhere thick panniculusflaps are raised, they aredways
pronetofat liquefaction. Hematoma, seroma, fat liquefaction and flgp necrosis
meake the patient prone to infection. The use of non-absorbable sutures and
meshes has a potentia of making these infections chronic. Flgp necrosisis
one of the most dreaded complications in plagtic surgery. Thus, meticulous
atention to detail especialy with repect totissuetrauma, plane of dissection,
hemostas's, tenson of wound closure etc. is mandatory in getting a good
result. When flap necros's does occur it needs to be managed proactively.
The necratic flgp is excised &fter the line of demarcation has appeared. A
small wound may bealowed to hed secondarily or athin split thicknessskin
graft is gpplied once hedthy granulations gppesr.

As in any aesthetic procedure, it is mandatory to counsel the patients
preoperdively to have redigtic expectations from surgery. By and large
mgjority of patients are extremely satisfied from this procedure. It hasto be
ensured thet dermolipectomy isadequate and symmetrical. Liposuction must
be used to give better contouring. Any secondary surgery isonly undertaken
after about ayear to dlow the tissues to resolve. Excessive flgp resection is
another very dreaded complication becauseit can lead to wound dehiscence
and dso pull up the pubic region or labia (in femaes). Further, it can lead to
widening of the scars, which are difficult to correct asdl laxity of tissueshas
disgppeared because of surgery. However, scars do become supple and less
noticeable with time. Hypertrophic scars dso sdtle in due course with ail
massage, Sliconegd sheets, intrdlesiond triamcinoloneinjectionsand pressure
garments. ‘Dog ears' in the flanks need revison after 4-6 months. Much of
theabdomind striaeget excised with dermolipectomy but theonesthat remain
are extremely difficult or impossible to correct. Placement of the umbilicus
and its shgpe needs greet attention to prevent it from having an ‘atificid’
look, being asymmetrically placed or being too degp. Thereisadso arisk of
partia or complete necross of the umbilicus.

ABDOMINOPLASTY IN MALES

The number of men requesting abdominoplasty is much less than women,
neverthdess, it remainsafrequently performed aesthetic procedurein males.
Thisisbecause of increasingincidence of obesity in society. Inmaesasothe
shape of the abdomen reflects his fitness, hedth, and sexudlity. Increasing
body weight with loss of abdomina muscular toneduetolack of exerciseare
the prime reasons for dtered abdomina contour.

Méaes present for abdominoplasty at an older age and higher weight. Ther
interest is often in a single region (abdomen) compared to women who
generaly want contouring of multiple regionslike abdomen, thigh, aamsetc.
Themaeintegument dso variesagrest ded fromthefemaes. Itislessprone
to overdretching and laxity, and therefore, excessve skin redundancy is
generaly observed in those who have undergone massive weight loss. With
advancing age (from 25 years onward) the fa pattern changes in males.
Thereisan ‘interndization’ of fat, with an increase in intra- abdomind fat

177

and a corresponding decresse in subcutaneous fat, as well as infiltration to
and between the muscles. This change has the greatest impact on the
gopearance of the abdomen and is an essentid fact for patient gppraisd.
Overdl, thereisadeclinein lean body massand aredistribution of fat which
is reflected in an increase in the body mass index. The waist-hip ratio and
triceps-skin fold thickness (which correlaes with viscera abdomind fat) are
vaid measurement indicesof thesechanges. Differencesbetween thegenders
exist in the muscular layer as well. Women often present with a lower
abdomind rectusmusdlediagtass, creatingavisbleumbilica topubic' bulge .
In contrast, men often have arectus diastasis in the upper abdomen, which
contributes dong with intra-abdomina fat to a ‘bear belly’ appearance.
Because maes have fewer variations in their presentations as compared to
femaes the necessity for a variety of surgical procedures is less in them.
Typicaly, ‘liposuction’, a‘full abdominoplasty’ or a‘dermolipectomy with
liposuction' issufficient, in contrast tothewider rangeof proceduresperformed
onwomen. In spiteof these differencesthe endpoints of surgery areidentical
inmaesand females.
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LASERSIN PLASTIC SURGERY

S. S. Sethi*, Kuldeep Singh**
*Kundan Laser Centre & Institute of Laser, Daryaganj, New Delhi,
** | ndraprastha Apollo Hospitals, New Delhi

Abgract: Lasers are being increasingly used for aesthetic indications in areas where we had very few or no options earlier. A good understanding of
the basics of laser functioning and of laser interaction with tissues is necessary to grasp the various uses of lasers and put themto optimal use. Laser
resurfacing with the carbon dioxide, erbiumor a combination is yet to be exploited to its full potential. Hair removal lasers have gradually improved
to manage hirsutism even in the darkest skin types. Q switching has given us the nanosecond capability to treat various cutaneous pigmentary
disordersincluding various tattoos, while the dye lasers remain the gold standard for vascular lesions. Non ablative rejuvenation of the skinis possible
with subablative doses of some long pulse lasers and the intense pulsed light device.

HISTORY

Light has been usad for thergpeutic purposes by the Egyptians since 4000
B.C. In late nineteenth century, Nils Fincen used light to treet vitiligo and
psoriasis. It was only after Eingtein propounded the theory of stimulated
redigion in 1917 that many workers like T.H.Maman (1960), and N. Patel
and C .Kumar demondtrated ‘LASER' and CO, laser respectively. Later, the
acronym‘LASER' wascoined for light amplification by stimulated emisson
of radiation. Three years later, Polanyl and coworkers reported surgical use
of CO, laser and over the next severd years, histological studiesreveaed the
ability of this laser to sed lymphatics and nerve endings, and to coagulate
vessels up to 0.5 mm. in diameter. Other variants of lasers were discovered
subsequently; HeliumNeon laser (1960), Nd: Yag Laser (Neodymium-Y ttrium
Aluminium Garnet, in 1964), Argon laser (1964), and KTPlaser (Potassum
Titanyl Phosphate, in 1981).

In late 1970s and early 1980s CW (continuous wave) CO, laser found
applications with plastic surgeons, dermatologists, otolaryngologists,
gyneecologists and neurosurgeons. But, soon the enthusiasm went down
because of unwanted complicationsliketherma injury and scarring. In early
1990s, the Coherent Mediical Group developed a0.2 mm diameter CO, laser
with high frequency pulse beam which was an improvement. This reduced
the thermd effect on surrounding tissue and the edges of the wound. Laser
surgery could now be compared with standard scalpel surgery.

Theend of 21 century isfocusing alot on aesthetic applications of lasersin
non ablative resurfacing and rejuvenation of the face.

LASER PHYSICS

Thelight ispassed through amedium by whichit getsstimulated (fig.1).
The source of light is a flash lamp, an arc lamp or a tube light. The
medium is either gaseous, liquid, solid crystal or a semiconductor as
follows:-

Solids:  Ruby, Nd:Yag

Gases.  Helium-Neon, Argon, Carbon Dioxide.

Liquids: Organic dyes - (Rhodamine, Coumarin)

Semi-conductors: Diodes (Aluminium, Gallium, Arsenide)

Theunit of light isaproton. It is stimulated in presence of amedium, and is
then called an eectron. An dectron in the orhit (fig.2) around the nucleus of
an atom is excited from its basdline sate to an unstable higher orbit, and in
the process, it stores an exact quantum of energy. Since the excited ate is
unstable, the electron returns spontaneoudly to itsbasdline stateimmediatdly,
releasing the energy in the form of light or protons, depending on the
characteridtic of theatomandtheenergy leve invalved. Accordingto Eingtein’s
theory, another photon can stimulate the release of this energy from the
unstable, excited eectron. Large numbers of atoms can be stimulated to the
excited gates by theintroduction of light, thereby causing astuation known

Correspondence : Dr. Kuldeep Singh
E-mail : drkuldeepsingh@hotmail.com

Laser Diagram

Resonator Cavity —

Laser

Laser Medium Light

T

Fully Power Partially
P

Reflecting
Mirror

Reflecting Supply

Mirror

Fig.1 Showing the mechanism of laser generation in a chamber with lasing
medium and power source.

as population inversion. Since one photon stimulates the release of stored
energy of an excited eectron (fig.2) in the form of another photon, the
wavelength, and the phase of the paired photons are identicd. Theresult is
lasng. These photons are reflected in the chamber by the reflecting surface
(fig.1). Ther speed is accelerated and they pass out through a hole on the
non-reflecting Side, asaradiated beam of Laser. Thislaser radiationisof low
frequency as compared to the radiation of x-rays and gamma rays, which
have high frequency and very small waveengths, lessthan 10 nanoseconds.
The laser has no irradiation hazards as compared to the X-rays and gamma
rays. Being coherent and collimated, laser light has an ability to focusto the
spot Szesassmdl asasingleorgandlewithinaliving cdll. Fiberoptic cables,
which are able to tranamit laser light, can pass through the endoscopes and
catheters for operative procedures. The infrared lasers need specia coated
optic fibers or ese they are tranamitted to the hand-piece and then to the
target, by the mirrorsin the articulated delivery am.
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Fig.2 Showing a chain reaction of excited atoms releasing photons of light.
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EFFECT OF LASERS ON TISSUES

The factors influencing the effect of laser on tissues are:

(A) The type of laser (quality i.e. wavelength); (B)The dose of laser
(quantity i.e. thetime for which the laser isin contact with the tissue (or
the contact time) and the energy (in Watts). The energy aso varies with
the spot size of the laser beam;.

(C) The mode of delivery of laser.

Type of laser

Thelaser isnamed by themedium throughwhichit passes. For example, CO,
laser iscaled so because the light ismade to passthrough carbon dioxide gas
beforeit comes out aslaser light. CO, laser is highly absorbed by weter. The
human tissuies consist of 80 % water. By its characterigtic quality CO, laser is
absorbedintotheskin or thetissueit comesin contact with. Heet istransferred
into the weter of the skin, which is the chromophore for CO, laser. Integral
structures like ribonucleic acid, deoxyribonucleic acid and other structures
melt a 50°to 100°C . Theresult ispenetration of laser into theskin. Theeffect
of the laser will depend on the temperature which is reeched in the tissues.
Thiseffect isproduced by the power of thelaser (fluence) and theduration for
which thelaser touchesthe skin (contact time). If thetemperature produced is
aound 40°C , its effect iswarming and the result is areversible coagulation.
Such adoseof thelaser has been used for experimentd tissuewelding. There
isgrossalteration of theextrace lular matrix with varioustemperature-heating
time combinations. It is worth remembering thet laser surgery consists of
controllingwhereand how muchlaser injury islikely, duetothe heat produced
by laser. Cutting is possible by continuouslaserslike CO,, diode, and Argon
lasers. The quasi-continuous (rgpid-pulsed) lasers such as copper vgpor and
KTP (potassum titanyl phosphate) aso produce milder effects of cutting. In
contragt, there are lasers which do not damage or ablate the skin layers, but
only transfer hest to any part of the skintissue sdlectively, like cellsof thehair
fallicles, pigment cellsor thered oxyhaemoglobinin microvessds. Theseare
called non-ablative lasers. The CO, and Erbium lasers which are ablative
lasers can dso be used as non-ablative lasers by change in the fluence and
pulse duration or the contact time.

When the absorption of the photon of laser into the chromophore occurs, the
photon ceasesto exist and the chromophore becomesexcited. It may undergo
the following changes:

a) Photochemisgtry (photochemicd reaction)

b) May dissipate energy as heet (photo-therma reection)

¢) May cause remission of light (fluorescence); d)Photo-optical disruption,
whentheopticd forceiswith high energy and short duration, asin Q-switched
mode of laser.e)Photo-mechanicd reaction, asin Erbium:YAG laser, where
itremovestheashby forceof severd amospheric pressures dongwiththerma
ablation.

Optical Absorption

Absorption

10 °

100 200 300 1000 3008 3008 1050 Wavelength (am)

Fig.3 A graphic representation of absorption spectra of major chromophores
of the skin, water, melanin and haemoglobin.
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The absorption spectra of the mgjor chromophores of the skin must be
known to study the effect of lasers (fig.3). The coefficient also depends
on the concentration of the chromophores present. The process of
selective photothermolysis (SPTL) works in this situation. Selective
photothermolysis is the process of controlling tissue reaction by
controlling three factors: energy, pulse duration and the wavelength to
target a selected tissue. Melanin highly absorbs awavelength of 694nm
(Ruby laser) and the wave length of 755 nm (Alexandrite laser). The
absorption of oxyhaemoglobin in the blood vessels exhibit strong bands
in the ultraviolet (Excimer), blue (Argon), green & yellow (dye lasers)
and 532nm (green) bands. These tissues could be made targets, if a
proper selected pulse duration and energy is utilized in the most suitable
mode of the laser. For example, the Ruby laser in a Q-switched mode
with nanoseconds pulses could target a black chromophore of a nevus
of the skin.

A scattering of laser light occurswhen the photonschangetheir direction.
5% of the laser light striking the skin is reflected back, while 95 % of
the photons that enter the skin are either absorbed or a part of them are
scattered. This scattering is by the collagen fibers and it varies with the
wavelengths of lasers. This scattering is responsible for the causation of
collagen shrinkage and treatment of fine wrinkles.

Optical penetration

Thisisgoverned by acombination of absorption and scattering. Intheshorter
wavelengths, the penetration is more in the white skin than in darker skin.
Withthelonger wavelengthsof lasers, scattering and absorption isdependent
on the thickness and water content of the skin. The colour of the skin makes
no difference a higher wave lengths. The most superficia penetrating
waveengths arein the far ultraviolet region (protein and water absorption),
andfar infrared regions (water absorption). For example, theexcimer (193nm)
penetrates only afraction of amicrometer into the stratum corneum and CO,
laser (10,600 nm.) penetrates only 20 to 75 microns, hence they are useful
for cutting and vaporization, CO, laser for the skin and excimer for the
comeaof theeye. The CO, laser penetratesmorewhenit isfocused to aspot.
When it is defocused the oot Size increeses, the intensity decreases and
hencethe penetration decreases (fig.4). In case of non-ablative laserslikethe
long pulse Nd:Yag | aser, the penetration ismore when the spot sizeisbigger.
Withthesmaler spot Size, thepenetrationthroughtheskinislessascompared
to the bigger spot Sze.

Thermal injury to cells

This is dependent on the combination of temperature and the contact
time. Thesetwo parameters control the coagulative process and thermal
cell damage. The thermal denaturation is a rate process. As the heat
increases it hastens the process to necrosis. This is reversible in the
initial stages. Most human cells can withstand prolonged exposure to a
temperature of 40°C. Selective photothermolysis, as explained earlier,
is set by the high power of laser causing high temperature in a selected
tissue for a very short duration. In such sdlective and individua cell

Laser Spot Size : Power Density
co:z

Fig.4 Showing optical penetration of lasersinto skin in relation to its spot size.
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heating, thereisllittle risk of scarring because the gross derma heating
is minimized.
Dermal coagulation occurs when the critical temperature is reached.
There is a histological boundary of dermal coagulation, which defines
laser from other burn injuries. The vaporization (boiling) temperature of
water at one atmospheric pressure is 100° C. With continuous wave
laser (CO,) the surface of the skin gets desiccated and charred at
temperatures of 120° C to 200° C. This temperature can go to severa
hundred degrees. During cutting and ablation, the thermal injury can
occur up to 1 mm depth because of heat conduction, in spite of 20 p
depth of penetration of CO, laser. In case of ablation thereis alayer of
coagulation below the ash, the residual tissue damage (RTD). Beyond
thecoagulativelayer thereistissue shrinkage caused by heat dissipation.
Here there is reversible tissue coagulation. In contrast, short pulses of
high energy (5 - 103 /cm?) called superpulse or ultrapulse can remove
tissuewith greater efficiency and lessthermal damage. If theentireenergy
needed for vaporization is delivered in the time equal to or lessthan the
thermal relaxation time of the most superficial layer of the skin the heat
remains confined to this thinnest layer. Thus, only this thin layer is
vaporized without much heat transfer to the underlying tissue.
Dose of laser
Light is either transmitted, reflected or is absorbed into the target or the
tissue. The absorbed energy from the beam of laser transfers hezat to the
tissue. The heated tissue may be destroyed or show changes such as
thermal, chemical, mechanical etc. The time taken by the tissue to cool
by 50% is called its thermal relaxation time (TRT). The concept of
selective photother molysis was propounded by Anderson and Parrish in
1983. A tissue is selectively destroyed if the duration of the pulse of
laser is less than its therma relaxation time. For example, the TRT of
hair root is 10 to 100 milliseconds, with some variation depending on
the wavelength of the laser. If the pulse of the laser is less than 100
millisecondsit will destroy the hair root by accumulating sufficient laser
energy in the hair.
Low power lasers may produce a biochemical change, but a high power
laser may be used to create non-linear optical effects, like optical
breakdown, therma effect, an explosion or “plasma’ formation.
Mode of delivery
The lasers are delivered in continuous mode or in the pulsed mode. In
the continuous mode (fig.5) the laser can cut the skin, or it can vaporize
or char amole or a similar lesion on the skin. In the pulsed mode its
effect isdifferent and variable. Theprincipleof selective photothermolysis
revolutionized |aser treatment. The thermal relaxation time of theskinis
about onemillisecond or onethousand microseconds. If the pulseduration
of the CO, laser islessthan 1000 microseconds, it will not char or damage
the skin surface. By reducing the time and energy athin layer of the skin
can be removed or resurfaced. Laser pulses are of various types:
1.  Chopped pulse (fig.5): If the continuous laser is cut or
divided by small gaps, the effect will remain the same.
2. Ultrapulse or Superpulse: It is apulse of high energy and
short duration. The effect will be graduated and controlled by
increasing or decreasing the energy.

Chopped mode
Continuous mode

Fig.5
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3. Scanning by a continuous rain of pulses of short duration is also
very useful. The scanned areais smooth and uniform. A beam of
laser as a continuous rain of pulses of high energy are delivered
to the target so rapidly that the tissue is vaporized before any
carbonization occurs, each pulse being within the thermal
relaxation time. The scanning of the skin can perform asmooth
abrasion or resurfacing of the skin layers. One can also resurface
the skin layer by layer. Since there is no bleeding fromthe
surface of the skin, the layers can be identified.

Following a CO, laser the experienced eye will seefirstthe  pink
layer, and then the tanner colour of the upper papillary layer.
The reticular layer of the skin looks smooth or coarse and is
dirty yellow. In case of Erb:YAG laser the corresponding
colours are yellowish brown after the first pass. The papillary layer
looks pink. When reticular layer isreached dermal bleeding i s
noticed. The short pulsed Erb:YAG does not have any thermal
energy and thus cannot coagulate blood vessels. The long pulsed
Erb:YAG has atherma component, which can lead to collagen
shrinkage and vessel coagulation.

Effects of lasers depending on mode
If the continuous mode is cut into pulses, causing chopped pulses, the
effect on the tissue does not change unless the duration of contact time
or the exposure time can be reduced. These chopped pulses cannot
produce the effect of selective photothermolysis and cause a selective
damage of the chromophore, like pulsed lasers. The chopped pulses
and the continuous beam laser would increase the therma damage by
excessive heat transfer. The CO, pulsed laser with high fluence and
short duration would remove the tissue with greater efficiency and can
be controlled layer by layer.
A CO, laser (continuous wave), if scanned rapidly enough along the
tissue can aso produce intense short exposure conditions needed for the
pulsed laser effects. Conversely, ashort pulsed laser, when operated at a
subablative pulse fluence at repetition rates of about 50 to 100 Hz. will
produce deeper injury and charring, usually associated with acontinuous
wave form laser. Hence, more understanding is necessary regarding the
fluence, the contact time, the type of laser, its wavelength, and the spot
size of the delivery hand-piece. Therefore, in continuous wave scan,
contact time of each unit pulse is important to achieve a uniform
resurfacing. In pulsed laser, evenif the contact timeis short enough, and
less than the TRT of the skin, resurfacing is neither uniform nor
controllable.

ABLATIVE LASERS

Thelaserswhich ablate the surface of the skin are called ablative lasers.
CO, and Erbium: YAG lasers are highly absorbed by water, as water in
the skin is the chromophore for these lasers. The chromophore absorbs
the thermal energy and gets heated up. This causes thermal change on
the skin surface. On reaching a certain temperature, the skin surface
layer is vaporized and looks as if it is abraded like in dermabrasion.
Following reepithelialization it leads to skin resurfacing.

Erbium: YAG laser gets absorbed in water ten times more than by
CO, laser. Hence, it removes avery thin layer of the skin surfacein one
pass or in one layer treatment. This laser does not heat the surrounding
tissue. CO, laser ablates or vaporizes alayer thicker than Erb:YAG and
it disperses the heat to the surrounding tissue, heating the collagen of
thedermis. It causesthe skinto shrink, dueto the shrinkage of the collagen
and laying of neocollagen. The CO, laser in a continuous mode can cut
the tissue like aknife, when it is focused to a point, but Erb:YAG laser
cannot do this asit cannot be used in a continuous mode. The CO, laser
coagulates a blood vessel of diameter of 0.5mm, and therefore, in deep
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resurfacing of the skin by CO, laser there is no bleeding. While deep
resurfacing by Erb:YAG laser leads to bleeding from the deeper layers.
During ablation the plume (gaseous material) comes out and has to be
sucked to avoid inhaation by the surgeon and the patient. The ash
remaining on the surface of the skin has to be wiped with wet sdine
gauze or apad. During resurfacing by Erb:YAG laser the ash is thrown
inthe plume by the optical blast of the laser. The plume of the Erb: YAG
would contain more of the toxic material hence the suction should be
more powerful.

The effect of heat on the skin surface is as on any living tissue. The
tissue vaporizesat 100° C. If the laser passis repeated at the same place
without removing the ash, the temperature rises in the ash and the tissue
is charred black. If the energy is adjusted in such a way that the
temperature on the skin surface reaches between 40° and 50° C, the
collagen of the skin is heated up, which may be reversible, and cause
collagen shrinkage.

NON ABLATIVE LASERS

The non ablative lasers do not affect the epidermis in normal course.
Thereisaso called dermal window between 400 - 1400 nm wavelengths.
At these wavelengths the lasers can pass through the skin and affect the
dermal structures. The epidermis is saved by surface cooling. The
wavelength around 700 nm has affinity for black pigment and those
between 480-600nm are better absorbed by red pigment. The heset of the
lasers if dissipated, non-specificaly, affects dermal collagen and can
rejuvenate the photo-damaged skin. Therearevarious|lasersinthisrange
which have been used for rejuvenation of the skin. Intense Pulse Light
(IPL) has aso been widely used in this regard. In addition to the wave
length, the mode and dose of the intense light or that of the laser is
important.

These lasers can perform various functions can be beneficiain.

° Hair removal by targeting the hair root structures.

° Treatment of pigmentary lesions of the skin by selectively
afecting the melanosomes and melanocytes. Lasers can alsotarget
any other pigment like the colours of tattoos.

Treatment of vascular lesions of the skin like portwine stains,
telengiactasis etc.

Facia Rejuvenation by collagen shrinkage.

Management of acute acne by targeting the bacteria P. acnes.
Tissue welding.

Photodynamic therapy.

Limited role in hypertrophic scars and keloids.

Intense Pulsed Light (1PL)

Theintense pulsed light isessentially anon ablative light working likea
laser. It haswavel engths between 500-1200nm. Therequired wavelength
isobtained by an appropriatefilter. Thetissue effect behavesin amanner
following the theory of selective photothermolysis. Hence, it has to be
used in the pulsed mode. The pulses are divided into two or three pulses
withadelay timein between. Thisdelay helpsin reducing the heat transfer
to the skin and takes precaution against any probable complications of
the epidermo-dermal component.

The continuous energy of the flash lamp and the wavelength is computer
controlled. The longer wavelengths have deeper penetration than the
shorter wavelengths. An appropriate filter is used at the tip of the hand-
piece. This is rectangular in shape and of various sizes. The use of a
cool gel helps in cooling the skin. Division into multiple pulses aso
helps in saving the skin. The ability to pulse the IPL within the thermal
relaxation time of the chromophore accumulates adequate hest in the
target to destroy it. The larger size of the tip of the hand-piece helps to
treat alarger area at atime and also has a deeper penetration.
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Various companies have limited the range of wavelengths of these
machines. The machine with 400nm wavelength is used only in cases of
acute acne. Sittings are given twice a week for about sixteen weeks or
till remission occurs. This may be repeated if the acne becomes acute
again. Longer wave lengths are available in Vasculight Plus of Lumenis
(formerly ESC). Thisis ahigh output device. It specifies an * SR mode’

for photorgjuvenation, ‘VL mode' for vascular lesions, ‘PL mode’ for
pigmented lesions, and ' DL mode’ for deeper blood vessels. It dsohasa
modefor hair removal. The computer givesthe pulseduration, the number
of pulses and the fluence for the type of skin. Necessary filters are used
to cut off unnecessary wave lengths. A cool gel is applied on the surface
of the skin before pulsing the target.

It is claimed that there are no short term or long term adverse effects of
IPL therapy. There may be transient erythema, oedema and pigmentary
changesafter thetreatment. Thereare no seriouslong term complications
like blistering, scarring and pigmentary dyschromias in Fitzpatrick's
skin typelll, IV, V and VI.

Nester et a define the skin changes broadly as Type | and I1.

Typel: Include pigmentary changes like lentigenes, post
inflammatory hyper-pigmentation, and vascular abnormalities like
telengiectasia and persistent erythema.

Typell: Includes solar elastosis, collagen damage, such as loss of
texture and dilated facia pores, laxity and rhytids. These are changes of
the ageing face. Histologically, there are tangled masses of degraded
eadticfibers, decreased collagen fibers, increased ground substance such
as glycosaminoglycans and proteoglycans, and some cutaneous changes
due to sun damage.

In case of Vasculite Plus of Lumenis, cut off filters used are of 560 nm,
590 nm and 640 nm. Total fluence is 20 to 30 joules. Pulse mode is
double or triple. The pulse duration is (2.5- 4.0 / 4.0-5.0 msec). These
parametersare set according to the skin type and extent of photo damaged
skin. Emla / Prilox cream is applied two hours before treatment to
anesthetize the skin. A chilled gel is spread on the surface of the skin.
The sapphire hand piece is gently placed on the skin without making
contact with it. The shot of the pulseisfelt like the snapping of arubber
band. Thistreatment isrepeated at threeweeksinterval for 4to 6 ons.
The results are short term and long term, though not permanent.

There are a variety of machines in the market and the frequency of
treatment to photodamaged or aged skin of theface depends on the power
of the machine, the dosage and the number of pulses per shot. The effect
adso lasts for a variable period.

CUTANEOUS PIGMENTED LESIONS

Laser treatment should be undertaken only in case of benign pigmented
lesions. In case of any doubt, a prior histopathological study must be
done. These lesions may be:

A: SQuperficial or epidermal. (Lentigenes, epilides, nevi spilus, café-au-
lait, seborrhoeic keratosis, and may include some junctional nevi).

B: Deep or dermal. (Nevi of Ota, nevi of Ito and tattoos).

C: Dermo-epidermal, involving both epidermisand dermis. (Compound
nevi, Becker’snevi, melasma, post-inflammatory and post-traumatic
pigmentations).

The melanin of the skin can regenerate and the ultraviolet rays of the

sunlight stimulate it. Therefore, human races of the tropics are the

coloured races. Ablative lasers can remove melanin of the epidermisin
lentigenes. The pigment of the melanosomes (pigment granules) can
only come out if the cell wall bursts. The thermal relaxation time of

melanosomes is unknown and is probably in the range of 250-1000

nanoseconds. The rupture of melanosomes is independent of the pulse

duration below 100 nanoseconds- occurring even in picosecond and
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femtosecond pulses. Therefore, most of the Q-switched lasers in the
market provide pulsesin 2-8 or 15 nanoseconds. The immediate effect
of the Q-switched laser on the pigmented skin is whitening. Deeper
whitening occurs in case of tattoos which have intracellular pigments.
Epidermal lesions

They are amenable to many modalities asalmost dl injuries confined to the
epidermis hedl without scarring. The CO, laser can efficiently resurface most
of the epidermal lesions. However, for lesionsnot devated abovethe surface
Q switched Nd:YAG 532 nm laser (5-10nsec) clears many of thesein a
sngletrestment. Theremay betrang ent hypopigmentation after thetrestment.
The pulsed dye |laser 510 nm has been shown to be effectivein lentigines.
Epelides (freckles) respond to sunscreens and sun avoidance. Alfa hydroxy
acidsand tretinoin gpplication dso helps. The Q switched lasersaso dowell.
The sameistrue for café au lait macules. Nevus spilus is alesion where if
malignant degeneration is suspected, a biopsy should be obtained.

Dermal — epidermal lesions

Becker’snevi show dongation of reteridgesand basdl cell hyperpigmentation.
Meanocytes appear to be increesed and dermal thickening is present. The
pulsed dye, Q switched Nd:YAG Ruby or Alexandrite lasers offer good
clearance, but recurrence is common.

Medasmaisof two types: Epidermal - where melaninismostly in basilar and
suprabasilar areas and melanocytes contain highly melanized melanosomes,
and the dermal —which hasmelanophagesin the superficid and deep dermis,
in addition to the epidermal pigmentation. Examination under a Wood's
lamp shows enhancement of pigmentation in the epiderma type. Epiderma
onesaso have sharp borders. Repigmentation after any clearance by lasersis
very common due to a failure in stopping the etiologic mechanism for
hypermelanosis. Theoretically, pretreatment and post-treatment with
hydroguinones should effectively prevent repigmentation, particularly when
combined with tretinoin. Q switched Nd:YAG laser, 532nm for superficia
and 1064nm for deep melasma provide good clearance a low fluences and
the result hasto be maintained by creams, dong with avoidance of sunlight.
Pogt-inflammatory hyperpigmentation canaso betreated withasimilar regime
but with lagting results.

Dermal lesions

Commonly acquired nevi gppeer after 6-12 monthsof ageandaresunsenstive,
with ahigher number in sun exposed areas. Smaller nevi respond better to dl
Q switched Nd:YAG lasers but many respond partialy or recur. Congenital
nevocdlular nevi are present since birth, with a lifetime risk of 6.3% for
development of melanomain large nevi. Acquired nevi show better results
than congenita ones. Because congenita ones extend into deepest reticular
dermis, full clearance with pigment lasersis often not possible (fig.6)
Nevus of Ota is a bluish grey mecular lesion limited to first and second
divisons of the trigemina nerve, often associated with ocular pigmentation
and hasastrong predilection for femaes. Theedge of thenevusisnot sharply
demarcated. Histology showslong dermal melanocytes in the upper half of
dermis. Along with the nevus of Ito they respond well to the Q switched
lasers (fig.7). Optima interva between sittings is 6-8 weeks. Superficid
lesons respond to shorter wavelengths (510nm, 532nm and even 694nm)
whereas deeper lesionsrespond well to 694nm, 755nm and 1064nm). Larger
Spot Szesincrease penetration depth.

Tattoos

Tattoos are pigmented lesions. The pigment is forced into the skin ether by
trauma.or for decoration. Pigment is found in the keratinocytes, phagocytes
and mast cdlls Tattoo remova isdonedfter they are9-12 monthsold, and the
pigment isset in cells, otherwise the color may run at the edges. Earlier, they
were treated by dermabrasion etc. and adso by non sdective lasers. These
destructivemodditiesresultedinscarring. TheQ-switched (1064nm) Nd: YAG
lasersareeffectiveinremoving theblueand black pigmentinmultiplesessions.
In our experience they are especially useful in darker skin (fig.8). The
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Fig.6 Profile view of a patient with
giant hairy nevus in right temple and ma-
lar areas which was partly treated with se-
rial excision & laser (top left- untreated
nevus, centre - partial excision, bottom
right- treated by 6 sittings of Q-switched,
1064nm, Nd: YAG laser).

Fig.7a A patient with nevus of Ota in the
left malar and cheek areas.

Fig.7b Showing significant clear-
ing of pigment after four sittings of Q-
switched, 1064nm, Nd: YAG laser treat-
ment.

hypopigmentation seen after trestment istransient. Frequency doubled (FD)
Q-switched Nd: YAG (532nm) laser isabletotarget thered and orangecolours.
The yelow colour in tattoos responds poorly. The blue and green colours
a0 respond poorly and are better treated with a Q-switched Ruby laser.
Purple, orange and yellow colours can be treated with a flash lamp pumped
dyelaser inafew sessons.

Amateur tattoos do better than professond tattoos asthe pigment volume and
depthismoreinthelatter. Trestments should be spaced 6-8 weeks apart and it
may require 2 - 20 trestmentsfor clearance. The desired endpaint for both nevi
andtattoos(with Q switched Nd: YAG laser) iswhitening, and punctatebleeding
meens higher fluences are being used. A 3 or 4 mm spot sSizeisused, and one
should gtart with lower fluences and work upwards. Therateis adjusted as per
conveniencefrom 0.5—10Hz. Pogt-operdtively, anantibiotic creeamwith seroid
is used till completely hedled. Bleaching creams or keraolytic creams are
advised rarely after the hedling of thelaser wound. They may be used in some
cases under supervision and followed up every week or 10 days.

More improvement and color
sional tattoo on the flexor aspect of left  fading can be seen in the tattoo after another
wrigt after two sittings of treatrment with threesittingswith samelaser. Theresult shown

Fig.8aApatient withadecorativeprofes ~ Fig8b

Q-switched, 1064nm, Nd: YAG laser. isat one year after the last sitting.
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CUTANEOUS VASCULAR LESIONS

The haemangiomas and vascular malformations must be investigated
regarding their extent, depth and whether there is any venous
communication (arterio-venous malformation). The presence of amurmur
or abruit is noted. Other investigations which are useful are CT scan,
MRI, colour doppler studiesand aCT or MRI angiography. If there are
any deeper connections the case may be sent for embolization to an
interventional radiologist. The concept of selective photothermolysishas
opened the door to the derma window in the visible spectrum. The
oxyhaemoglobin in blood vessels is targeted by the appropriate laser to
heat up and destroy the endothelium.

In 1988, Mulliken, classified the vascular birthmarks as; haemangiomas
and vascular malformations.

Haemangiomas have endothelial dilatation and hyperplasia. These may
be superficia (capillary) or deep (cavernous). Thecolour of theoverlying
skin suggests whether it is superficia or deep. Haemangiomas appear a
few months after birth, and they proliferate with time and with the age
of the child. Mgjority of them regress or involute as the child grows.
Vascular malformations are abnormalities of the vascular channelswith
moreor lessnormal endothelium. They may be; capillary, arterial, venous
or lymphatic depending on thevesselsinvolved. It may beacombination
of these vessels. They are usualy present at birth or, may manifest later
in young age. The low flow lesions are capillary (port wine stain) or
venous and the high flow lesions are arteria and lymphatic. The high
flow lesions are treated by embolization and surgical excision.

Port wine stains are capillary maformations. They do not regress with
thegrowth of the child and should bedifferentiated from nevusflammeus
neonatorum whichisafaint ‘ salmon patch’ and it disappears or fadesin
afew monthsof life. Theselesions may be associated with other medical
problems like glaucoma, other vascular abnormalities or neurological
disorders, which should be investigated if necessary. They may be
associated with crusting, oozing or dermatitis. The superficial lesions
are pink in colour, but the deeper lesions are darker with bigger vessels
with thicker walls. They becomethicker asthe child growsolder. Hence,
the response to treatment is better in a younger age. The flash lamp
pulsed dyelaser (FLPDL) was specifically designed to treat small vessels
in childhood. In general, children under 4 years of age had better results
than those over 4 years. Some advocate beginning the treatment as early
as7-14 days of age so that 3 treatments can be completed by thetimethe
child is 6 months old. This can lead to a 50% improvement in three
sittings. Very superficid lesions clear much quicker than deeper ones,
latter needing up to 10 treatments or more (fig.9). Also, darker skin
patients require more sittings. Goldman and Fitzpatrick recommend
fluences of 5.75 — 7.75 Jcm? with a 5mm spot, and correspondingly
lower fluences of 4-5 Jen?? for larger spot sizes of 10 mm. The KTP
laser (532 nm) has also been used. At out centre, using the 532 nm(KTP)
wide pulselaser in darker skinned patients, the energy (fluenceand pulse
duration) is adjusted depending on the diameter being used, the contact
time being 50 milliseconds. For superficia vessels the contact time is
reduced gradually to 35, 25 and 15 milliseconds, in subsequent sittings.
Sometimes in the same lesion, the darker portion is treated with longer
contact time than the lighter part of the lesion. The treatment is always
done after application of Prilox or Emla cream for topica anaesthesia
Usually some cooling is added by using ice packs or air cooling. The
end point to be noted is a whitish or grayish white appearance. The
purpuric or dark grey end point isnot very desirable and it indicates that
too high an energy has been chosen. The penetration of the non ablative
lasers in white skin is more with lasers between 400 to 900 hm
wavelength. Above 900 nm the absorptionismore or lessthe same across
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a‘:'? Fig.9b Showing improve-
. ment after six sittings of treatment
9 with KTP 532nm laser. Sittings
were carried out at six to eight

T weeks interval.

Fig.9a Portwine stain in
left lower cheek region in a 20
year |ady.

dl skin types. This may be the reason why there are better resultsin the
vascular lesions in lighter skin. A newer laser called LBO (Lithium
Triborate) 532nm with pulse duration in milliseconds, has recently been
reported as a vascular laser with better results.

enous malformations may be seen in mucus membranes of the mouth,
the eyelids or any part of the body and they usually appear as bluish
swellings. They respond to oral prednisolone (2-3 mg/ kg) but arelapse
ismore likely. The prednisolone is usualy given for 3 weeks but can be
continued for 6 months under supervision. We have successfully used
long pulse Nd:YAG laser to treat these lesions simultaneously with
prednisolone medication, however, adyelaser isprobably moreeffective.
Intense pulse light is also effective in these cases.

Besides these other vascular lesions include; angiomas and pyogenic
granulomas.

Angiomas are cherry coloured, spider like, and are seen in children. In
spider angiomas, the dye laser or 532nm wide pulse laser is likely to
benefit. These lesions are rarely seen in our country.

Pyogenic granulomas are acquired lesions with a pedicle. Their
endothelium shows proliferation. If itisremoved with CO, |aser, the site
of the pedicle must be resurfaced with avery mild pass, using 50 to 100
s contact time.

LASER HAIR REMOVAL

Theneed for arapid, permanent and ‘ no scarring’ method for hair removal
has led to the development of various lasers and light sources. These
include ruby, alexandrite, diode, and Nd:YAG lasers, and IPL.
Relevant hair anatomy

Each hair has 3 distinct components, ie, the bulb (the extended lower
portion of thefallicle), the isthmus, and the infundibulum. The bulgeis
an area near the insertion of the erector pili muscle. Pluripotentia cells
inthebulb and bulge areas cause growth of thehair follicle. Melanocytes
are present in these areas. For most people, the terminal hair bulb is
approximately 4 mm (2-7 mm) beneath the surface of the skinin anagen
phase, thus requiring considerable laser penetration depth for removal.
In contrast, vellus hair bulb extends about 1 mm or lessinto the dermis.
Hair cycles

Hair growsin cyclic phases: Anagen isthe active growth phase; catagen,
the transition or shrivelled phase and telogen, the resting phase. The
duration of the anagen phase governsthelength of hair at different body
sites. Scalp hair has alonger anagen phase and can last upto 6 years,
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the telogen phase lasting only about 3 months. Hair from other body
sites like eyebrows, cheeks, ears, arms, legs have much shorter anagen
phasesi.e. 4 - 7 months, and longer telogen phases. Catagen phase is
fairly constant at about 3 - 4 weeks.

The laser is effective only in the anagen phase, during which time hair
matrix cells divide rapidly and migrate outward from the shaft, and the
melanin load is at its highest. During the catagen phase, mitosis ceases,
the hair matrix regresses, the papilla retracts to a place near the bulge,
and capillary nourishment diminishes. In the telogen phase, the follicle
detaches from the papillae and contracts to a third of its original depth,
eventually falling out. Theratio of anagen / telogen follicles varieswith
body location. Since not al hairs are in anagen phase at any one time,
laser treatment must be repested to capture new hairscoming into anagen.
Thisisfundamental in understanding the need for repetitive hair-removal
sessions to completely destroy hair follicles.

Etiology of excessive hair

Hirsutism is defined as the excessive growth of thick dark (terminal)
hair in locations where hair growth in women usually is minima or
absent. Such male-pattern growth of terminal body hair usually occurs
in androgen-stimulated locations, such as the face, chest, and areolae.
Hypertrichosisrefersto excess hair (termind or vellus) in areasthat are
not predominantly androgen dependent. Whether apatient ishirsute often
isdifficult tojudge because hair growth variesamong individual women
and across ethnic groups. What is considered hirsutism in one culture
may be considered typical in another. For example, women from the
Mediterranean and the Indian subcontinent have more facial and body
hair than do women from East Asia, sub-Saharan Africa, and northern
Europe. Given the subjectiveness of this perception, ascoring scale has
been developed in which nine body areas are used to grade hair growth
on ascae of 0-4. The scores are added for the nine body parts, and a
score of eight or more defines hirsutism.

Hirsutism can be caused by abnormally high androgen levels or by hair
follicles that are more sensitive than usual to normal androgen levels.
Therefore, increased hair growth often is observed in patients with
endocrine disorders characterized by hyperandrogenism. The disorders
may be caused by abnormalities of the ovaries or adrenal glands. Serum
levels of free testosterone, the biologically active androgen that causes
hair growth, are regulated by sex hormone-binding globulin (SHBG).
Lower levels of SHBG increase the availability of free testosterone.
SHBG levelsdecreasein responseto thefollowing: Exogenousandrogen
administration (anabolic steroids, testosterone), in certain disorders that
affect androgen levelslike polycystic ovarian syndrome (PCOS, ovarian
tumors), congenital or delayed-onset adrenal hyperplasia, Cushing
syndrome, obesity, hyperinsulinemia, hyperprolactinemia, increased
growth hormonelevels. SHBG level sincreasewith higher estrogen levels,
such as the levels that occur during oral contraceptive therapy. The
resultant increased SHBG levels lower the activity of circulating
testosterone. Theidiopathic category isprobably caused by subtleforms
of ovarian or adrena hypersecretion, alterations in serum androgen-
binding proteins or androgen metabolism, or most likely, excessive
genetic sengitivity of hair follicles to norma androgen levels.

LABORATORY INVESTIGATIONS

After familial and drug-induced causesfor hirsutism have been excluded,
hirsutism is considered resulting from androgen excess. The clinica
picture should guide the evauation.

Serum testosterone and DHEA-S levels are estimated. Initial screening
for total or free testosterone and DHEA-S often determines if further
testing is necessary. Whether total testosterone is a better screening test
than freetestosteroneiscontroversid. Theevaluation of smplehirsutism
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requires only DHEA-S and testosterone levels. If the level of oneis
abnormal, further testing may be warranted. Complicated hirsutism or
virilism requires additional testing to better define a source of
hyperandrogenism. No direct correlation exists between the levels of
testosterone and the degree of hirsutism, since hirsutism is caused by
the action of dihydrotestosterone, which is the more potent testosterone
metabolite. Elevated free serum testosteronelevel s (>80 ng/dl) arefound
inmost women with anovulation and hirsutism. Inmost patientsinwhom
the total testosterone level is greater than 200 ng/dl (>100 ng/dl in
postmenopausal women), a tumor workup is indicated. This workup
includesapel vic examination and ultrasound, which usualy are adequate
to diagnose PCOS. If the test results are negative, an adrenal computed
tomography scan isperformed. Serum DHEA-S determinationsare used
as a marker of adrenal androgen output, since serum concentrations
vary less than do DHEA-S levels with diurnal serum cortisol levels.
Moderate €l evations suggest an adrenal origin for the hirsutism. Tumor
workupisindicatedin most patientsinwhomthe DHEA-Slevel isgrester
than 700 mg/dl (400 mg/dl in postmenopausal women). An increase of
this magnitude usualy results from adrenal hyperplasia rather than the
extremely rare adrenal carcinomas.

Test for androstenedione: Androstenedione can originate in the adrena
glands or in the ovaries and often is elevated in patients with
hyperandrogenism. A serum androstenedione level grester than 100 ng/
dl suggests an ovarian or adrena neoplasm.

Test for luteinizing hormone and follicle-stimulating hormone: Often,
inwomen with PCOS, luteinizing hormone (LH) levelsare elevated and
follicle-stimulating hormone (FSH) levels are depressed, which results
in elevated LH/FSH ratios (>2 is common). Women with late-onset
congenital adrenal hyperplasia (CAH) usually have a norma LH/FSH
ratio.

Test for 17-hydroxyprogesterone: The screening test for late-onset CAH
is measurement of morning 17-hydroxyprogesterone levels. DHEA-S
and 17-ketosteroids levels are normal or moderately elevated.
Testosterone and precursors of cortisol levels are elevated. Urinary 17-
ketosteroids also are elevated dightly in patients with PCOS.

In patients with late-onset CAH, 17-hydroxyprogesterone levels should
belessthan 200 ng/dl. A 17-hydroxyprogesteronelevel greater than 800
ng/dl is diagnostic for 21-hydroxylase deficiency, the most common
defect associated with late-onset CAH. An intermediate 17-
hydroxyprogesterone level (200-800 ng/dl) should also have a
dexamethasone suppression test. Women with late-onset CAH usually
have norma dexamethasone suppression test results. If a patient is
oligomenorrheic, LH, FSH, prolactin, and thyroid-stimulating hormone
levels may be useful in the diagnosis.

Perform a 24-hour urinary cortisol or an overnight dexamethasone
suppression test if Cushing syndrome is suspected.

Imaging Sudies

In patients with suspected PCOS or a possible adrenal or ovarian
neoplasm, imaging studies of these organs may be required. Consult an
endocrinologist or gynecologist for guidance

Terminology in hair removal

Temporary hair reduction is defined as a delay in hair growth, which
usually lasts 1-3 months, consistent with the induction of telogen phase.
A permanent hair reduction refersto asignificant reductionin the number
of terminal hairs after a given treatment, which is stable for a period of
time longer than the complete growth cycle of hair follicles at the given
body site. It has recently been suggested to add another 6 months (i.e. 1
year from date of last sitting) to this post treatment observation time
(i.e., the time necessary for adamaged follicle to recover from the laser
injury and reenter a normal growth cycle). A distinction needs to be
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made between permanent and complete hair loss. Complete hair loss
refers to a lack of regrowing hairs (i.e. a significant reduction in the
number of regrowing hairs to zero). Complete hair loss may be either
temporary or permanent. Laser treatment usually produces complete but
temporary hair loss for 1-3 months, followed by partia but permanent
hair loss. Histological observations show damage predominantly in hair
follicles with large, pigmented shafts, while hair follicles with small
(<25 mm), hypopigmented shafts do not demonstrate any morphological
change.

Immediately after laser treatment, the hair shaft shows fragmentation
with focal rupture and therma damage to the surrounding follicular
epithelium (fig.10). The extent of thermal damage is dependent on the
pulse width but retains confinement on the spatial scale of the fallicle
itself. One month later, most follicles are in telogen phase while others
are being replaced by fibrosisand aforeign body giant cell reaction with
phagocytosis of melanin. At one year, most follicles are replaced by
miniaturized hair follicles (dominant mechanism), and somearereplaced
by a fibrotic remnants. Both of these histological findings produce
permanent clinical reduction in hair.

Indications and Contraindication

The indication for hair removal is mostly subjective. A desire for hair
removal istheonly criterion for laser surgery. Relative contraindications
are white, gray or blonde hair.

Prelaser Workup

It is essentia to differentiate between hypertrichosis and hirsutism.
Record a detailed personal and family history (if pertinent) regarding
the amount and distribution of excessive hair growth, date of onset,
previous treatments, and drug history. Menstrua irregularities, nipple
discharge, difficulty in concelving, scap hair loss or cystic acne etc.
should be reviewed exhaustively. A detailed medical history to exclude
photosensitizing disorders, collagen vascular disease, or medications
(Accutane, immunosuppression etc.) needs to be recorded. The patient
should avoid waxing or plucking the treated areafor 4-6 weeks, ideally,

Fig.10 Showing im-
mediate changesinthechin
region of a patient treated
with long pulse, 1064nm,
Nd: YAG( 40ms,30J) laser
for hair removal. Note the
perifollicular edema and
popping out hair which is
hallmark of adequate
fluence and pulse width.

prior to laser treatment. Shaving hairs is acceptable. If used earlier, al
bleach effect should have westhered off before laser treatment. When
treating the bikini area or perioral area a history of herpes simplex
infection should be enquired. Still, the patient is administered antivira
medications perioperatively for prophylaxis (eg. acyclovir 400 mg, t.i.d
for five days). Patients should avoid sun tanning for at least 4-6 weeks
prior to laser hair removal. Check for history of post-inflammatory
hyperpigmentation, scarring or keloid formation after any skin injury.
One needs to be careful while treating skin darker than Fitzpatrick 1V
phototype. Obtain a detailed and informed consent. Elements of this
consent form should include past laser treatments (if any), availability
of dternativetreatment options, rationaefor treatment, expected results,
requirement of multiple treatment sessions, goal of hair reduction (not
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completehair removal), potentia side effectsor complications(crusting,
blister formation, burns, dyspigmentation), chances of recurrence in
endocrine disorders and the exclusion criteria.

Mechanism of hair removal and chromophores

With earlier lasers at fluences affecting hair follicles the epidermis was
severely damaged. The theory of selective photothermolysis has
revolutionized laser hair removal and the market has exploded with
numerous hair-removing lasers and light sources.

Initial laser systems, such as the Q-switched Nd:YAG (1064 nm, soft
light system, Thermolase Corp, Cdlifornia), used a carbon minera oil
suspension to penetrate the hair follicle and act as an energy-absorbing
chromophore. An opticaly filtered xenon flash lamp (Epi Light and
ESC Luxar, Energy Systems Corp, Massachusetts) uses filters to select
operating wavelengths of light at a cutoff of 690 nm, thus allowing light
above this wavelength to pass through to affect hair removal. Thelong-
pulse Ruby laser (694 nm, Epi Laser, Palomar Technologies,
Massachusetts and Epi Touch, Sharplan Laser, NJ) uses the principle of
selective photothermolysis, in which melanin acts as the target
chromophore. The long-pulse Alexandrite laser (755 nm, Photo Genica
LPIR, Cynosure Inc, Massachusetts) uses the principle of thermokinetic
selectivity totarget melanininthe hair follicle. Inthisway, the epidermis
isallowed to cool more efficiently, while the melaninin the hair fallicle
is heated. Coherent Medical (California) and Palomar (Lexington,
Massachusetts) have introduced the Light Sheer, adiode laser operating
a 800 nm that has longer pulse durations (up to 30 milliseconds). This
technology minimizes laser machine size by eliminating the laser tube
in place of a solid-state diode circuitry. Severa long-pulsed Nd:YAG
lasers, e.g. Fotona(DualisX P, XPPlus; Slovenia), Laser Scope (Depilase,
Cdifornia), that deliver pulses in the millisecond domain have been
approved by the US FDA for hair removal on all skin types. The long
pulses (50 milliseconds) are also capable of inducing long-term hair
loss, however, high energy isneeded to compensate for thelower melanin
absorption. One distinct advantage of these systems is their ability to
safely treat individuals with dark skin tones.

Hair follicles are destroyed by lasers or by light by three mechanisms;
photo-thermal (due to local heating), photo-mechanical (due to shock
waves or violent cavitation), or photo-chemical (due to generation of
toxic mediators like singlet oxygen or free radicals). Lasers and
noncoherent light sources have recently been introduced to induce
selective damage to hair follicles based on the principles of selective
photo-thermolysis. Selective thermal damage of a pigmented target
structurewill result when sufficient fluence at awavelength, preferentially
absorbed by the target, is delivered during a time equal to or less than
the thermal relaxation time of the target. In the visible to near-infrared
region, melanin is the natural chromophore for targeting hair follicles.
Lasersor light sourcesthat operatein thered or near-infrared wavelength
region (694-nm ruby laser, 755-nm alexandritelaser, 800-nm diode | aser,
1064-nm Nd:YAG laser, and noncoherent light sources with cut-off
filters) al lie in an optical window of the spectrum in which selective
absorption by melaniniscombined with deep penetrationinto thedermis.
Therefore, deep and selective heating of the hair shaft, the hair follicle
epithelium, and the heavily pigmented matrix is possible in the 600-
1100nm region. However, melaninin the epidermis presentsacompeting
sitefor absorption. Selective cooling of the epidermis has been shown to
minimize epidermal injury. Cooling can be achieved by various means
including ice, a cooled gel layer, a cooled glass chamber or sapphire
window, a pulsed cryogen spray, or cooled airflow. Laser pulse width
aso appearsto play animportant role as suggested by thethermal transfer
theory. Thermal conduction from the melanin-rich shaft and matrix heats
surrounding follicular structures. To obtain confinement of thermal
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damage, the pulseduration should beshorter or equa tothetherma relaxation
time of the hair fallicle. Thermd relaxation of human terminal hair follicles
has never been measured but it is esimated to be goproximately 10-100
milliseconds, depending on size. Therefore, devices for hair remova have
pulse durations in the millisecond region. The norma mode 694nm ruby,
norma mode 755nm aexandrite, 800nm pulsed diode lasers, long-pulsed
Nd:YAG lasers (fig.11), and filtered flash lamp technology al use this
mechanism. The concept of thermal damagetime hasrecently been launched
in the case of the hair fallicle. The meanin-rich hair shaft and matrix cdlls
occupy ardatively smal volume, and propagation of the therma damage
front through the entire volume takes 3-20 times longer than the thermal
relaxation time of the hair follicle. Super-long pulse heating (>100
milliseconds) gppearstodlow for long-term hair removal . Photo-mechanical
destruction of hair has been attempted with very short nanosecond pulses by
Q-switched 1064nm Nd:YAG lasers, with and without carbon suspension,

Fig.lla A 30 year lady with polycystic ovarion disease (PCOD) showing promi-
nent hirsuitism of chin and neck region.

Fig.11b The same patient at six months post treatment after five sittings with
long pulse Nd: YAG 1064nm laser.

however, whenthesevery short pulsesareusad totarget har follides, extremdy
rapid hesting of the chromophore (melanin) occurs. This generates photo-
acoudtic shock waves that cause focal photo-mechanicd disruption of the
melanocyteshut not completefallicular disruption. Therefore, theQ-switched
Nd:YAG lasers are not likely to produce long-term hair remova. Photo-
chemical destruction of hair falliclesisthe use of light and aphoto-sensitizer
to produce thergpeutic effects.

Hair remova with topica aminolevulinic acid has been reported in a pilot
study. Aminolevulinic acid (ALA) isaprecursor in porphyrin synthessand
isrgpidly and sdectively converted to protoporphyrin 1X by cels derived
from the epidermis and follicular epithelium. Aminolevulinic acid or one of
other related drugsis unlikely to prove useful for hair removal.
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4 IMSA News )
IMSA CHAPTER ACTIVITIES - July to Sept. 2006

Tamil Nadu Chapter Delhi Chapter

09-07-06: Dr. R. Thara, “Over view of Psychiatric Disorders’ 17-08-06 : Dr. Achal Dhir, “Good Health & Aging — by Choice and not by Chance”
13-08-06: Dr. V. Jayanthi, “ Portal hypertension” : Dr. SK.Mishra, “Biological Aspects of Aging”
10-09-06: Dr. R.Ravikumar, “Robotic Surgery from concept to reality”

Rural CME T.N. Chapter Bihar Chapter
16-07-06 : Dr. Thiagargjan, “ Therapuetic Optionsin common skin conditions’ 10-09-06  : Dr. Sheo Kumar Prasad, “ENT & Genetics’
: Dr. A. Govindan, “Recent Developments in Radiology and I maging” : Dr. Dori’s Desouza, “Evolution of Genetics”
20-08-06 : Dr. R.Kandiah, “Common Opthalmic problemsin general practice and current concept” : Dr. Rajiv Ranjen, “Medical Genetics Update”
\ : Dr. A. Thiagargjan, “ Therapeutic Options in Common Skin conditions’ : Dr. Gopal Prasad Sinha, “Clinical Application of Genetics’ )
Y

( IMSACON 2006 at L ahore, Pakistan

Dr. ShaheenaAsif, Organising Secretary of the conference has intimated that she has been directed to inform the participants of the conference that they can now apply for
visato Pakistan High Commission in India. As such the persons intending to participate in the conference, may apply for visato the Pakistan High Commission in India
under intimation to IMSA HQ at New Delhi.

J

N

N

IMSACON 2007 at Manipal

IMSA is pleased to inform its Fellows and Members that Annual Conference “IMSACON 2007” will be held at Manipal on 3,4,5 November, 2007. Manipal Academy of
Higher Education (MAHE) (Deemed University) will organize the conference. Dr. Ramdas M. Pai, President of the MAHE and Trustee of IMSA will be the Patron.

N\ J

( )
HONOUR

Dr. R.R. Thukral, Vice President, IMSA, ENT specidist, has been awarded ‘ Best Worker' by the Delhi Medical Association (DMA) in its 92" Foundation Day Function

held on 14" August 2006 at New Delhi.

Dr. R. R. Thukral, Vice President IMSA has been conferred “ Lifetime Achievement” Award by His Highness Dr. A.P.J. Abdul Kalam, President of I ndia on the occasion

of “World Congress on Clinical and Preventive Cardiology” (WCCPC 2006) organized by Cardiology Society of India, at New Delhi.

Dr. H.K.Chopra, Secretary General, IMSA has been conferred “Lifetime Achievement” Award by His Highness Dr. A.P.J. Abdul Kalam, President of India on the

occasion of “World Congress on Clinical and Preventive Cardiology” (WCCPC 2006) organized by Cardiology Society of India, at New Delhi.

J
( ] )
Fellows and Members elected during the quarter July-Sept. 2006

Dr. Vatsla Dadhwal New Delhi Dr. Satish Kumar Gupta Rajasthan

Dr. (Mrs) Sneh Agarwal New Delhi Dr. Satyanarayan Mishra Annamalal Nagar (T.N.)

Dr. Satish Sachdeva Patiala ((Punjab) Dr. D.P. Manchanda U.P.

Dr. Neeraj Malik New Delhi Dr. Anup Mohta Delhi

Dr. (Mrs) Ramesh Arora Noida (UP) Dr. Mamatha Ballal Manipal (Karnataka)

Dr. Tapan Ghose New Delhi Dr. Bikash Medhi Chandigarh.

Dr. Satish Kumar Sharma Gurgaon (Haryana) Dr. Basheer Ahmed Srinagar (Kashmir)

Dr. VanitaArora New Delhi Dr. Surinder Salwan Amritsar (Punjab)
L Dr. Shiv Charan Amritsar (Punjab) y




: GUIDELINES FOR AUTHORS

The Journal of the International Medical Sciences
Academy (JIMSA) is published quarterly, and serves as a
medium for publication of work done by Fellows/Members
of the Academy. The authors should provide a written
undertaking signed by the senior author that article
submitted has neither been published elsewhere nor sent for
publication at the time of submission.

The Editorial Board reserves the right to modify articles

so as to conform to the Journal style and standard, The .

views expressed in the articles will, however, remain the
opinion of the author, and the Editorial Board accepts no
responsibility for these.

The manuscript of article should be submitted in
triplicate, typed double-spaced on standard bond paper with
2 3 cm margin all round and should be sent to the Editor,
JIMSA, 2nd Floor, National Medical Library Building, Ring
Road, Ansari Nagar, New Delhi-110029, Update/Review
article. Original article should not exceed 10 typewritten
pages: case report, brief communieation, procedure, current
drug therapy - 6 pages. The article should be preceeded by
summary not exceeding 150 words; key words, where éver
relevant should be listed. The manuscript should be
arranged in the following sequence: Title page, with address
for Correspondence, summary, introduction, material and
methods, results (or case report), tables, legends to figures,

REFERENCES : Number should not exceed 15 for
original articles, 8 for brief communication, case report,
procedure and current drug therapy and 3 for letter to the
Editor (correspondence). The names of all authors should
be mentioned up to three; if more than three, the first three

names should be mentioned, followed by et al. The front
and punctuations in References should be as follows.

Mathur, SM, Bhaskar, K. patel, BD, Krishnadas, J,
Bronchoalveolar Lavage, J. Assoc. Physicians India 1984,
32,974-984.

Chapter from a book : Fulplus SW, charecterisation,
isolation and purification of chollnergicreceptors in motor
[nnervation of muscle: edited by Sloff, S, Academic press
London 1976; page 1-29,

Tables, if any should be at the end of manuseript.

ILLUSTRATIONS : These should be on glossy paper
and submitted in triplicate. The figure number, article title
and top of {llustration should be Indicated on the back of
photograph alongwith details of the individual {llustration.
Upto 4 illustrations will be printed free of cost, additional
figures and colour prints will be charged to the authors at
prevalent rates.

CORRESPONDENCE : Letter to the Editor may comment
on articles published in the Journal or may provide original
date or information. Letters commenting on a Journal article
should be received within six weeks of the article's
publication, such letters will be forwarded to the senior
author of the article, reply is expected within six weeks, In
the absence of a reply the letter will be published with a
note stating so.

REPRINTS : Five reprints of published articles will be
supplied free of cost, Extra reprints will be supplied at
additional cost. No such request willl be entertained after
the article’s publication,
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