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INTRODUCT ION
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INTRODUCTICN

Bone grafting has always played a prominent role in the
rreatment of various orthopaedic conditions. The availability
of appropriate bone for transplantation remains an important

surgical problem.

mhere are three <tvpes of bone grafts: autograft - bone

transferred from one area to another in the same individual,

allocraft {(formerly Xnown as the homografi) - bone
transplanted from one individual to ancther, and the
xenograit (cr heterograft) - ©bone transplanted between

different species of animals. The term isograft refers to

grafts from one identical twin to the other.

Traditicnally, the orthopaedic surgeon has preferred to
use auktogenocus bone graft cdue to its superior osteogenic
capacity, ease of incorporaticn, and lack of immurolegical
sroblems. However, the acgzuisition of an  auvtogenocus Lone

graft entails risks te the patient and there ars
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circumstances under which suitable autogenous graft material
is uravailable, as in the replacerent of massive bene defeacts
sr articular surfacas. In an effort to circumvent these
problems, surgecns nhave rpe=red to the use of allografts or
aven xencorafts. The uss oI pona alleografts in  the
reconstruction of skeletal defects has 2 long Tnistory in

orthopaedic surcervy.

Tn this retrcspective study we are going to review the
literature concerning history, vascular response, cellular
behavior, immunclogical aspects, technigue in donor graits,
infications, current crospectives ard future directicns of

massive bone allografts in reconstructive surgery.
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HISTORICAL REVIEW
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Fig. 1 (after Mankin et al., 1983)
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Historical Review

"ha history of the use of allograZt goes back to
antiguity, and in faci, to legend. The atron saints of
] P

Oosmos and Damian, twins born
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allograft transzlan
ir the third century in lNear Eastern Islan of Celicia.

1

Cosmos, =2 physician and Damian, a surgeon, verformed many

th

unusual mTedical Fsats in their lifetimes. But they angered
the Roman enperor, Dioccletian and were sentenced to cdeath in
287 A.D. In <tk £ifth century A.D., Cosmos and Damian
perforrmed a miracle In Basilica in Rome. & faithfal church

wardan with a turour of the leg, exhausted by his suffering,

fell asleep during nis prayers and the twin saints appeared

h

5 him in his drsarms (fig. 1) and performed a surgical

]

he saints first resected the diseased limb and

81}

srogcecure.
then replaced it with a portion of the lower extremity from a

tan who had died the same day {Mankin et al., 1983).
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Free plastic ope-ations with the use of bone tissue were
evidentlvy conneczed with the work of Pirogov (1853) ard the
purposeful research cocnducted Dy Cllier (1867) who Dbeth
applied the technigue of irntroducing a contrast medium into
vessels +to study blood supply to the transplanted bone graZft

(Amamaliev, 1973).

The first reliable account of a successful allografit of
nunman bone was that of MacEwen in (7188C) in Glasgow
(watson-Jones, 1382; Friedlaender et al. 1984)., MacEwen
implanted a number of bone wedges excised during corrective
osteotomiss from six patients, for replacement cf the entire
Nameral Qdiaphysis of a 3 year old child which had Dbeen
removed due to persistant ostecnyelitis. The graited wedges
were laid as snmall chips into a prepared trough in soft
tissue. Tre transplanted bone regeneratad and the rebuilt
humerus measured six inches,. Twenty vears later the young man
nad a humerus eleven inchas with a function so geed that he

ezrred his living in a heavy manual work (Watson-Jones,

1682).

Central Library - Ain Shams University



- more modern Simes, the first large series cof allograft
~ransplantations was reported in 308 by Lexer, who periorned
23 whole and 31 hemijoint transplants abcut the knee {Mankin
e= al. 1983; Friedlasnder et zl. 1584). Lexer subseguently
evaluated the patients and in 1523 he declare2 that 50% had

successful results (Lexer, 1525).

The mwse of stored frozen homsgenous bone transplant was
introduced by Bush and Garber, (1947) and by Wilseon, (1347).
These reports with that of Inclan, (1942) were the ZIfirst
noteworthy clinical advances in the use of honogenous bone

since the purlicaticn of the work of Cllier, (18867) (Carr,

Ho]

O.R. et al. 1855; Friedlaender et al. 1984).

But it was not until (1%60) that <reports of several,
large series apgeared. The reason for the reawakened interest
in this procedurse was related o the discovery that the
i-munogenicity of grait could e reducad by freezing (Herndcn

and Chase, 1654, Gurtiss et a2l, 193%; Markin e% al. 1883).
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mhe long term follow up evaluation of patients by Parrish

(1273) was the most important clinical contributicn,since it

P

jemonstrated that grafts were subsequently partially replaced

and incorporated by the Thost and that Jjoints could be

preserved for as long as 20 years after surgery.

Central Library - Ain Shams University



VASCULAR RESPONSE
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THE VASCULAR RESPONSE

Sone always dJies when deprived of its circulation.
However, the surface cells associated with bone - ia the deep
lavers of pericsteum, in endosteumn and on the trabecular
surfaces - are able *o survive for short periods even in the
absence of blood supplv. They are apparently preserved by
Aiffusion of nutrient fluids from the recipient. The evidence
of such viability includes the ability of the surface cells
o proliferates in tissus culfure. A commen prtysiological
test: viakble cells rroduce dehydrcgenase whlch causes
reduction of methyvlene Dblus and the cells fail to stain. I

the bone is Zevitalizei complstely, the dead cells are

intensely stained by the unraduced methylene blue.

The surviving surface bone cells possess the capability

=

2%  laving down matrix, but the <development of haversian
systems dJepends cn sufficient vascular ingrowth. Thus, sorme
of +the bone cells can survive temporary loss cof blood supply

and ratain *heir Dbpone-Scrming capacity, can be preserved by
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