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INTRODUCTION

INTRODUCTION

Fxternal  fixation  for management ol problems 1o
arthopadics and travmatolopy has paincd teronssgy popularity
. i

since (irst being introduced at the beginning of (his century.,

Progressive  improvement in cquipment, principles, and

operative technique has widceacd the indications for exicrnal

lixation, a method -that often permits a limited surgical

exposure, and reduces the need for repeated operations,

The Mizarov fixator and mcethod of fracture dixation, limb
lengthening, and correction  of deformitics have rccently
gained international recognition, althouygh they have been ured

in lhc'Sovicl Union sincc 1950.

The Hizarov system comprises a modular ring lixator
that may be assembled i varicus configurations for specilic

clinical situatiots,

Unlike ;.'slandm'd external fixators that use threaded pins
4, 5, or 6 mm in diameler, tne Hizarov fixator uses 1.5 or 1.8
mm Kirschner wires g hold the bone fragments in position.
These wires arc tensioned to 500 - 1300 N with tenstoning,

device., This  tension (ranstorms (hese flexible wires into

relatively  still pins, ‘T'he wires are sceured to circutar or

semicircular rings, which o turn are fixed by threaded rods.

“ Special olive or stop wires can be used in conjunciion with the

smooth  Kirschner wires o restrict shippage of the bonge

fragments. A variety ol hinges, telescoping rods, and spacers

~may also be incorporated into the system (Green, 1990).




INTRODUCTION

Clinical and experimental studies by Hizarov (1989) had

led to the observation of the relationship of loading (o blaond

supply, and the discovery of the principle of (ension-stress

-+

that govern the response of tissues to elongation (i.e¢. living

tissuc, when subjected (o slow steady traction, becomes

\ .
metabolically activated in Dboth the biosynthatic and

proloferative  pathways, a phenomenon dependent on

vascularity, and fuactional use). .

-

-

These two principles, When applied in combination with
the  Hizarov circular fixator, and appropriate planocd and
managed surgery, as llizarov (1989) said, permit & physiciag

to achieve the following:

o The percutancous treatment of &l closed metaphyseal-
- ~ a . . ! . .
and diaphyseal fr8ctures, as well as many epiphyseal
fractures.
e The repair of extensive defects of bone, nerve, vessel,

and  soft tissues without the need For grafting, and in ong

operative stage.
-» Bone thickening for cosmestic, and functional reasons.

¢ The percutaneous one stage treatment of congenilal or

(raumatic pscudarthrosis.

e Limb lengthening or growth retardation by Jisiraction

epiphysiolysis or other methods,

The correction of  foap bone, and joint delormitics

including resistant, and relapsed club feet,
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e The percutancous climination o joint contractures.

The treatment of vartous arilirosis by “ostcotomy, and
repositioning of the articular surfaces.

-

e DPcrcutancous joint arthrodcesis.

e The filling in of solitary bone cysts, and other such of
“!

fesions. ‘
e The treatment of septic sonunions.

e« The filling of osjcomy=litic cavitics by gr"m!u;i.fl shifting

of one cavity wall.
L) "

e The lengthening ol amputation stumps.,

e The correction of achondroplastic, and other Forms of

dwarfism.

»'l‘he worlk will present a study 2n thirty lfour patients
suffering from different orthopedic  problems, treated
according to the principles of llizarov and with the use of his
ring fixator. The aim is (o evaluate this system (of Hizaroy) in

diffcrent orthopedic prablems.,
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HISTORY AND CLASSIICATION () ENTERNAL 1IN CION DETTCIN 6

HISTORY OF
EXTERNAL FIXATION DEVICES
In the past two centuries external fixation lias enjoyed
long periods of ‘enthusiastic use alternating with intervals of

total disvepute. '
) The first external fixalor was developed by Nalgaigne in
1843, who described a claw-like device used |)ci'cw.ll;|11c()||sly Lo
compress and immobilize the major fragments ol fractured
patellae (fig. 1).

Pin fixation started in 1893 by Keetley, who noticed the

It

frequency of malunions in the femur and recommended the use

ol rigid pins be inserted percutancously and help in a special

cxternal fixation device. Tte noted that rigidity of the pins was

aften more apparent (han rceal, and that did not preclude (he
use of adjuvant forms of immobilization, c¢.g. splints or casis .
Parlchill —in 1897 described the use of twa half pins

1 ‘!

above, and two half pins below the fracture in fong bones,

externally joined by an ingenrious clamp, for [ractiure reduction.

and immobilization ( fig. 2).
Freeman published a serics of papers from 1909 (0 1919
advocating the wusc of caternal pins to sceure anatomic

alignment, However, Lombotte in 1912, and FHumphry in 1917

were probably the first to advocate the use of threaded half

pins, connceted by an  external frame, wiich  was the
forerunner of most modern external fixators ( fig. 3).

Crile in 1919, advocated an exteraal fixator pacticularly

adapted for fracturcs of (he femur associated with war

wounds, but this technique gained very little popularity.
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HISTORY AND CLASSIVICATION OF EXTERNAL FiXATION DEVICES 7

-

-~ .
In 1930 Riedel attempted 1o use halr Pins connceled (o an
external  clamp to  maintaii the  position in Shands-type
osteotomy of hip.

Cann in 1931, modifizd (he previously  used external
fixators (of Parkill and Lombolte), and described 15 excellent
results in 20Ipatients,‘although he reported frequent problems

. 4 L - x v
with pin tract infections,

Pitkin andg Blockficld ;4. 931 were (he lirst (o advocite

Pins  inscricd through  both cortices and attached O two

external fixation clamps,

Roger Anderson, Anderson and Burgegs, durfng the
period  from 1933 to 1945, presented g serics of papers
concerning the use of 'hull'-pin, and whole-pin uniqs altached
with bars in one and two sides of the limh for the treatrment of
fractures of virtually alj long bones, arthrodesis, and fowr
!cng!hcnling procedures.

All of these methods 1eil g disrepuie due (o (he lack of
rigid fixation by the pins and external frames, and (he frequent
pin  (ract infections, although there Were some published
reports of good results.

In France, f(rom 1938 to 1954, Raoul Hofllfman presented
a serics of articles descriling his external Fixator which was
the first to have g witiversal hall Joint incorporated in the pin-
gripping clamp, and numerous authors subscquenily Feporded
excellent resns in therr sericg using this fixator (. 4y,

Charnley in 1948 Popularized l‘n's cempression device 1o

facilitale arthrodesis of joints,




