CENTRE FORY
ILIZAROV TECHNIQUES

Lengihening of oné short limb is pow o doccessfl omd routine operation. Lengthening the limb
crntwils not anly  lengthening of he bones bul also the sofl tissues like perves, muoscles, blood
vessels: ete, Here lengthening dogs not menely denote snetehing but actually consists of formanion of new tissues, This
is achieved by u Biological principle which was discovered by Prof. lizarov; a famous Russian scientist—under whom
[ Miling Chawdhary, Directarol CFIT [IIIIIIH]]:]!"._P'Huth: privilegeado triin,

This principle has been applied suecessiully at our mstitute and more than 700 limb lengthening
opertions have been suecessfully performed s the Centre for [lizarov Techniques, Akola, India over the las
14 years,

Limb lengthening i3 done in both the lower limbs to increase height in Dwarfs. Dwarls are
unfortunale victimes of diseases (like Achondroplasia, Hypochondroplasia, Chondro-Ectodermal
dysplasia, Tumers Syndrome, ete. They are very shortand disabled —day 1o day nctivities like reaching door
handles; switches and busins: climbing inio bases cicz become very difficull for them. They have strong

miotivation tobeable Lo withstand the lomg procedure

There 15 a soientific reason why they are beter suited for this procedure. Their body composition is
such that mostly the boncs are shori, butmusgles, perves and blood vessels hivesome reserve capacity built in
which permits a bt of lengih (o be schieved sl complicationsg! Al our centre, dozens of such young
people have aclieved from 100w 30 ¢m of increase of height—without any  permanent
complications whatsogver. Thesame fact is notvilid for nommal people, however.

Can limb lengthening be done to increase
height in short normal people?

This is the big question hundreds of young men und women from all over the world are asking our
centre. The answer is Yes! However, 11 15 not without s and buis?

It ix indeed possible to increase vour height using this scientific principle, Patients from USA, LK.,
Malavsia, Singapore, Australia and Kuwait haveundergone this operation at our centre and many more from
all ower the globe are about (o begin,

Our Centre 15 located in o campus with |ush green surmoundings with a quiet and peaceful
stmosphere. Facilitics for patients are modern and allow for a comfortable stay for as long as is needed, The
Hospital s equipped with all modern equipment and care of high standards s mointained—
comparable to anywhere inthe world,

However, we choose to treat fess than 5% of the patients who apply for treatment.
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11 cm of halghit aghivved with Croas Leanglhening

Thoogh techmically possible, this 1=a very inyolved project and needs strong determination on your
part for it o succeed, This i= unlike oiber cosmetic surgerics which last for only o fow mimites or hours, This
procedure lusts for several months

The technical details of limb lengthening must be understood <o that limiations of” the method
become clenr and you know whal bo expect, Nomml young people like you have a balanced body
composition-—imlike dwarfs-—and hence can only goin modest amounts of height without creating any
problems. Thatis why only till 1510 304 inches—depending on which segments you choose to lengthen—can
be safe without cousing damage o joints ornerves and hence compromise function in future life,

If however you do have lows of tme to spare, you may chose a sirategy of Cross Lengthening
{ sec page 4 ) which allows us tolengthen all 4 segments of the lower limbs—both the femurs and tibiae | thigh
& shinbones o nlluf.zr'-!mutu getas muchias 4 ¥ inches a4 did this youngz man '_'mm_l_?ﬂ;ﬁ

Operative Technique
Lengthening is achicved with the help of an external fixator assembly which is inseried around the
limb in an operation, This consists of thin stiinless steel wires which are tensioned and attached 1o steel rings
and other modular parts. This gives an excellent hold in the bone along with mimimal intervention in the
tissugs, The modularity allows control of the bone in -~ various dimensions over a period of time—all with
minimal intervention of bodily tissues, i embodies the principle of Maximal gain with Minimal

miervention!
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Adter application of the apparatus, the bone is cul in a special way—ihe
operation s called o Corticotomy—with a small & mm incision in the skin, This
makes sure that the thim covermng of bone called the Penosteum nior the marmow
which carries the blood vessels pet damaped. This is done with & manusl
mstrument and is a delicale operation and s crucial 1o the success of
lengthenmg. This simulates o hairling fracture— the kind that heals really fost!

Phases of Lengtheni nﬂ-. Bane in :.:r-nu Section

The Lengihening is done in three phases. Immediately after operation is the phase of Latercy This
allows the bodies’ fraciure repair mechanism 1o start functioning. This lasts 5§ e 7 days. In
Distraction the lengthening is dome. The rate and rhythm are both important and wsoally %% mm is done at a
time about 2 or 3 times a day, This is sunple and can be done by the you. [t is done with spanners or wrenches.
A more sophisticated method, using an Automaied Distnsctircan be used 1o achieve the same ina smoother
manner. A weekly holiday is uken which ensimes thal ihe siretch 5ot too much. Daily Physiotherapy and
exercizes and walking allow almost nomal fnction, Oneeihe desired length is achieved, the apparams is
locked in place. In'this phase of Fivatien, the bone i allowed (o horden inside. This phase usually permits
more and more mobility and pain et i much ledsen Towards the end of this phase, weight bearing increnses
to alimost full. Thiough the Pparas 1§ 6n thee i, 1f dowes not puse muty probloms and pain s negligible, The
hardenimg ol the boneis sTow and may ke twace to three times as long a5 the Dhstraction phase.

DOUBLE LEVEL Lengthening

This i& done I the desired length s more than 6 cm. The bong ds cut ot 2 levels. At each level
lengthening is done 81— L5 o 44 mm per day,” This decreases the duration by ubout 40%%. The great benefit of
this procedure is thut if reduges the strebeh on soft tissues ke tendons and nerves, By reducing on the duration
that the fixator ison the limb. stiffness ol joints and other problems gel winimized.

W

Double Corticotomy Apparatus Lengthening at 2 levels
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Strategies of Lengthening

Depending on vour age, amount of height that you want to achieve and the

amount of (me you can spare for 1L, Vanons strategies may be used.

1Both Legs Simultaneously
Bilataral Tibial Langthaning
This 15 the commonest strofegy we use. [n one stage both the legs, vour shin
bones (tibinehare lengthened below the kneesata Stngle Level orat Two Levels,
This is well tolerated |:|3r most patients and not too muoch ]1.1:||'.r is needed in lli.l:r' o
day activitics, Walking 15 possible for a few munutes o doy—albent with little
difficulty. Walking even for a short while helps improve blood circulation to the
leg.: This means faster healing times for the bune.
Cross Lengthening
When you desire more beight, and afe  parilculor sbout bodily proportions; vou
can do lengthen the tibians well us the lemer Inthe femmr— gl bone—it is wiser o
expect a smaller amount ke 3 toF cms. Inone stage. we lengthen the femuron the Raght
side and the Tibia on the lefhside. Onee thigentine stage 15 over, then the Ledt femur and
Right Tibén is lenuthened. This ensunes thal i oy tw stages, all four segments in your

lower limbs get limgthaned

The cross lepgthening allows walking s well ps positioning in bed. However,
viou have to be voungand shim if lengthénimg s tabe (olerable and rouble-lnee. Astrong

and determined PEMSOTRITY 15 TS hoT |L"II!II|'Il:‘|f'i|l||:7r in the femur (o succead.

Ellsteral (both sldes) Femoral Lengthening

To consider lengthening hoth the thigh bopes at the same time is nsually
pessible only i very voung children, Wehave safely done this il abowt the age of
10 vemrs. Nucsing in bed is diffieult as well walking is cumbersome This isthe most
difficull bo tolerate and significant belp from family members is necessary to make
it possible. Imay become more  wlerable if vou choose 1o do ene femar ar a time
nm_l then lengthenthe other femur,

Ipsilateral {same side) Femur & Tibia Lengthening
This s the straegy we employ the leastas i places 0o much stress on Hsswes a5
well as ereates a big difference in legs anid needs a Targe shoe riise, The advantage is that vou always have a
good leg o bear full weight onand walk easily,

Bilatoral Humaral Lengthening
Itus 15 needed if a lot of length has been achieved in the lower

limbs and the bodily disproporiion is wvery obvious. Cenerally
recommended only in dwarfs,




Il One Leg At A Time

This strategy allows you to carry an with Ife with the minimum disraption of normal rowtines wml
mimimal discomfort and inconvenience. With bilateral tibin lengthening  vou are likely o find walking very
difficult for many months, You woeuld lave to be in hospial s need a lot of help from a relative/friend os
havve a special nurse.

Ifvou did only ome leg o1 a time, walking will be easy becaose there is abways one good leg to do it on.
Looking afier vourself, even doing a desk job will ot be so difficult. You would be in hoespital for no more
than 10=15 days at the stard and then come m for follow-up examinations. Yoo could finish the reatment on
one leg nnd only then start the other. ;

Complications of Limb Lengthening

Limb Lengthening is o process which 15 frought with risks and complications. Most of these are
preventable as well as curable wath proper supervision and timely intervention. Therefore
hospitalization for the entoe duration of reatment is mondatory, With expesience of more than 1700 [Hzoroy

operniions, we hve o very low reie of permanent complcations.

Pain & Discomlar

For most people the amount of paimn and discomfon experienced during treatment 15 bearable.
Severe pain is mre. Initial discomfion is fielt anly for o few days. Inconvenienee during day to day activities is
minre common bt i aot intolerable.

Pin Track Infecticns

This is the commonest complication, With diligence and proper adherence o technigque it can be kept
to 8 minimum. Mild infectionk need daily dressings, maderale fnfections need re-tensioning of pins and oral
pnhbsatics, Severe miections nead Iosal antibiotic meetions and may need remsertion of the pins—which
may have to be done under Local or general Anesthesin, Pin Infections are the commonest couse of pain and
this is usually temporary, In> 20, (00 pins our rate of senous imfection is less than 0.5%.

Prodilems with Bone farmation

The bone formation may be slow or poor. This is due to fixator instability or poor nutrition. Mew bone
shows up late and matures very slowly, Improving stability of frame by adding rings or pins is needed. Rarely
Bone Grafting may be needed. (only 2 rmes out of T00m our expenence),

Bone may form too quickly and densely, This may heal too fast and hence stop the lengthening. This
needs a re-corticotomy under anesthesinor a much Gster rate of lengthenmg—which in tum may cause pain.

The bone may bend due o severe muscular forces. A stronger frame, differential fuming with
application of hinges etc. can aolve this problem, This wsually needs modifications o the frame without
pnesthesia, Sometimes pddition of pins under anesthesin may be needed a5 well,
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Nerve Problams

Merves may experience too much stress and stop functioning dunng lengthening. Daily supervision
will ensure that this is caught in its earliest stages, By stopping the distraction the nerve may have a change to
completely recover. This has happened in 4 {out of 700} of our patienis. Their nerves eventually

completely recovered. Sometimes. the nerve may get kinked around a wire with progressive lengthening. An
operation called as neurolysis may be needed 1o freeit.

Jeint Froblems

The stretch experienced by the limb segment is usually translated into the joint above or below. By
lengthening the tikia, the ankle joint experiences maxinum pressure. [fone does not stop ata modest amount,
this may cause stiffness of the ankle and may cause early arthritis within 10 or 20 years, The best policy is to
performonly o modest amount of lengthening, This will ensure that the joints do not seize up. Ranely the knee
or ankle may subluxate or dislocate durning [éngthiening. Extending the frame below may help relocate the
Joint.

Doprossion

This is sometunes seen during the lpng treatment. The causes are usunlly underlying personal
problems, Mostly, the long treatment and scoumulation ofsmall problems precipitates this. With medicines it
can be treated.

Dretermination to s through the snull problems will wsually see you throughihis process. Having a friend
or relative to sec you through tns process would be ideal and mvaloable. However, most paticats come for
treatment alone, We damake arrangements for cooking as well ox personul secompaniment for a few hours s
day for help inagtivilicsofdaily living

Lengthening Over Nails

Lengthening over Mails i= the new method developed in the USA about 10 years ago. This method
decreases the duration of extemnsl fxation on the legs: It differs from the enginal 1izarov by using
sophisticated technology & more time in the Uperation Fheatre,

The Operation

Initially we insert an Intramedullary Nail in the bone. The nail is inserted after significant
reaming—widening of the marrow canal—to ensure smooth lengthening over the nail. This couses some
blood loss and one may need a blood transfusion during or afier surgery.  The nail is locked i the upper end
with locking screws and is kept free at the lower level. Then the bone is cul with a traditional corlicotomy and
the Hizarov External Fixator is added from the outside. Due care is taken to ensure that the pins of the Hlizarov
Fixaror do not touch the Immmmedullary Nail inside—checked using a C-ARM image imensifier. This will
prevent chances of a superficiul infection in the pin from reaching the nail and hence spreading all over the
miarrow canal. A fler surgery, 10o; due care has (o be taken (o ensure thal pins remain free from infection and
this needs longer supervision as well as prolonged dose ofanbbiotics,
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Postoperative Care
Lengthening begins as usual after about 5-7 days. Lengthening 15 achieved with the 1lizarov

fixator—usually at n higher rate than | mm per day. When the desired length is fully achieved, a second small
operation is done in which the nail s locked using screws at the lower level, After seourely locking it the
externil fixator is removed,

MNail fs inserted in bone ] | .
and locked with 2 scrows f ; Lengthening is dono
above Nall is not focked with rods of the
below. Nzarov devica

- Tha nall slides up &5
Corticoromy done as - | the bane lengthans

usual, Apparatus appliogs L
with great care to onsurd - ! T Bane forms as sl

pins da nof fowch naill

Length is retsined by
nailinswdo

(lzaroy Davice =
remaoved very
ina mﬂup&m‘rlun; soan—al the end of
Nall is locked from toa i the Distraction period
helowwith 2 screws i{salf
This. culs down

This ensures that ; treatment lime by 40-
ihe lengih achisved is 500
nollost MNew Bone maluras
al usualrale.

Tl sueehy Hime as 1t
completely hardens,
crutches ame neadaed
1o protect the bone
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Time factor

LON decreases the fixation mode of Lengthening |
Instead of the fixator protecting the newly formed bone
from ouiside, the nail does the same job from inside, Care
needed remains the ssume and full weight bearing walking is
not possible until full hardenmg of the bone. Walking may
not be possible for the first few months. The total duration of
treatment remains sume— only duration of external fixation

decreases by 40 1o 507,

Risks of LON

The biggest nisk 15 of course miection, The mfection
may imvolve asmaller part or all of the bone marrow. [t may
show upduring the lengthening or later during the fixation
perid or even dller Rxator removal, Treatment consists off
lomg tenm anthiotics, After lengthening is over it may be
necessary 10 remove the nail and ream (elean) the mamrow.

Eavity

Lesser known bul ever present nisks are of course
Pudmomeey Benbol o, This s VETY ||'};q;|!|' 1o occur due tothe

resning durimg surgeny oratn lner dite. due toines plicable reasons, Though e meidence is very low thisis a

dreaded complication i which the longs ger showered with bone momow fragments ansing from the

lengthening zone. I risks are lessened by venting the bone
as well as by gving low doge heparin thempy o the

beginning. 168 treatment 1s supportive.

Less serious bl more common camplications
imclude bénding of the bome during lenuthening. The nail
may get/jammed i the medullary cavaty and bence the bone
miy ot separate and lengthen, Itmay happen that bone may
ot form very well und bone grafting may veed (o be done

This can happen mabout 3% cases

Costfactor

The costs may go up significantly. The costs invalved
in surgery. & the Operation theatre sre much more—usually 2
o 2% times, The costs of antibiotics incrense  dramatically.
Mere muy be some savings in hospitalizabion costs. A
second surgery for locking the nal & removing the apparatus
(o precision job) also adds to the cost
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Strategies of Lengthening
Preparations for Surgery

Once you have finally decided to apt for sungery. il is best o stan
preparing in camest, You need to get vour weight under control iff vou are
overweight. A good vardstick is to caleulute your Body Mass Index. Divide
your body weight in Kg. by the square of your height in ems, The resultnm
figure should be elose 1o 25, 1M anything more you should think of reducing
yourweighi,

Start stretching and strengtheming  exercises. Your calf and hamstring
mescles resist lengthening and necd stretching.  You should be able 10 bend
over and towch vour toes without bending vour
kmees. You muy also think of leaming yopa and

other exercise modalitics which tend tomake yousapple.

Why Do it?

Fiially. it is mecessary for vou 10 think about this aspect many times over
Why do limby lemgibenmg arall? Could yol nor take the tme and money and
effart and put it 11 any other creative endeavimir which would enrich your Hife?

Mapaleon Bongparte was hardly 5 fool all, Shivaji Mo, the great
Indian guerrilla wirrios who became craperog b he 1 7th contury was handly
52" wall. The list of people who achigve great things despite o madest height is
long. Because we aréablt to dothe fengthening surgery docs not mean we want
to hardsell i

IT at all, after repented thought vou are motivated—our skill &
experience will ensune that you get a pood resull.
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