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Summary: The use of preserved bone is 
not a recent technique and the first 
reported cases of fresh allografts date 
fom the beginning of the 19th century; 
many authors have practised such pro- 
cedures with results judged good in 
over 5o% of the cases. However, bony 
reconstruction after surgical excision 
for tumors still raises certain problems, 
which are not entirely resolved. This is a 
study in relation to massive grafts used 
to replace diaphyseal fragments or arti- 
cular surfaces. The use of prostheses 
ensheathed by bank bone is an interme- 
diate solution combining firmness with 
articular stability and muscular reat- 
tachment to the periprosthetic bone. 
This technique should be used when- 
ever the loss of bone substance renders 
revascularisation of the graft uncertain. 
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Material and methods [16] 

1. Without  restricting oneself  to the 
indications for the packing of bony  
cavities with cancellous grafts or aceta- 
bular reconstruction with cortico-can- 
cellous grafts, it may be useful to have 
in the bone bank large fragments, (e.g. 
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hemi-pelvis) to permit replacement of 
the hemi-pelvis [16], when acetabular 
destruction is excessive or when there is 
a bone tumor, by an allograft in which is 
fixed a total hip prosthesis [4, 5, 12] . 

2. Massive diaphyseal  or epiphyso-  
metaphysal grafts will allow reconstruc- 
tion of the locomotor system after exci- 
sion of a tumor or after posttraumatic 
loss of substance. Twelve massive grafts 
were inserted during the period from 
1988 to 1995 [2, 3]. 

If it is required to replace a large dia- 
physeal fragment, we think it is prefe- 
rable to use centromedullary nailing, 
leaving the muscle  masses in good 
contact with the graft, so allowing deve- 
lopment of the maximal peripheral vas- 
cularisation. Bolting of this nail may be 
necessary if the upper and lower parts of 
the receptor bone segment are inade- 
quate; this is clearly possible only if suf- 
ficient receptor bone remains [11], 

3. Osteocartilaginous grafts of varying 
size may be used to replace articular sur- 
faces destroyed by a tumoral or trauma- 
tic process. Fourty-two osteocartilagi- 
nous allografts have been inserted with a 
follow-up of 1-7 years (1988-1995), inclu- 
ding 5 total articular grafts of the knee. 
As an articular graft requires capsulo- 
ligamentous coaptation, one may use the 
capsular cuff removed with the graft or 
attach the capsule and ligaments of the 
receptor directly to the donor bone by 
transosseous sutures. This latter method 
gives better stability to the limb [1o]. 

In the event of development of arti- 
cular necrosis, this is painless because 
absence of innervation of the bone frag- 
ment, and would require only partial 
replacement  Of the jolnt  surface by 
means of a small-sized prosthesis some 
years later [6, 13]. 

The same problem arises with the 
possible development of incapacitating 
ligamentous laxity, which might even- 

Table 1. Bony and osteochondral allografts, 1979-1995 [17, 18, 26-28]. 
Total = 1273 

Cancellous, cortical and osteocarfilaginous allografts 652 cases 

Massive diaphyseal and cortico-cancellous grafts 223 cases 

Reconstruction of hip: 

Cancellous, acetabulum and hemi-pelvis 312 cases 

Acetabulum and hemi-pelvis 37 cases 
of which hemi-pelvic grafts 18 cases 

Prostheses sheathed by bank bone 22 cases 

Massive osteocarfilaginous grafts 64 cases 
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Fig. la-d 
a, b Graft of upper 2/3 of femur after excision of a Ewing's 
sarcoma; the zone of section of the neck is at 3 mm 
below the slide, c, d Graft of obturator ring for chon- 
drosarcoma, result at n years, excellent incorporation 

tually justify stabilisation by a prosthetic 
ligament or a preserved human liga- 
mentous graft. Our present policy is the 
routine insertion of ligamentous rein- 
forcement  as a p r imary  measure  to 
strenghten the grafted ligaments, so as 
to avoid excessive tension on these, 
giving rise to rupture or stretching. 

4. The risks of secondary damage to the 
joint surface related to problems ofliga- 
mentous stability led us to propose the 
use of  prostheses  sheathed in bank 
bone, which have the advantage of eli- 
minating problems of cartilage viability 
with its risks of necrosis, and of secon- 
dary ligamentous laxity and articular 
instability. The bony allograft enshea- 
thing the metal  core of  a prosthesis 
allows the adjacent muscles to reattach 
rapidly to the grafted zone, which gives 
much less uncertain functional results. 

Twenty two reconstructions using shea- 
thed prostheses were used during the 
period from 1988 to 1995 for the treat- 
ment of sarcomas of the knee [2o]. 

Results [7, 8, 9] 

The complications specific to the use of 
massive al lografts  set the cu r r en t  
bounds to this surgery, which must only 
be performed when tumoral excision 
has the same carcinologic value as an 
amputation, and when the strictest pre- 
cautions are observed during removal of 
the grafts to prevent them from trans- 
mitting iatrogenic disease [21, zz, 23]. 

Early or secondary postoperative 
deaths were observed only in cases of 
major surgery of the pelvis for advanced 
tumoral lesions. 

Infective risks were comparable in 

the different groups and were essentially 
lined to the quality of the skin healing 
under  c h e m o t h e r a p y  (a round  6%). 
Fractures of the graft occurred when the 
osteosynthesis was inadequate or when 
rehab i l i t a t ion  was over-aggress ive  
(zones unprotected by osteosythesis 
material) [24, 25]. 

Nonunion of the bone ends was rare 
if the junction of allograft and receptor 
bone was surrounded with autologous 
cancellous bone at the first procedure. 
Joint instabiity and arthrotic lesions 
were related to the stability of the liga- 
mentous reconstruction. The cartilage 
cells were represented, and the cartilage 
thickness - even though diminished - 
ensured correct joint function. 

No arthropathy of Charcot type was 
demonstrable, the periarticular innerva- 
tion doubtless maintaining trophic joint 
function [1]. 
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Fig. 2a-c 
a Graft of upper 1/4 of humerus by cryopreserved allograft; mobility in 
active abduction satisfactory, b Graft of upper 2/3 of humerus for chondro- 
sarcoma, c Complete articular graft of knee for osteogenic sarcoma 

Fig. 3a-c 
a Graft of acetabulum ensheathing cup of hip prosthesis, b, c Reconstruction prosthesis ensheathed by bank bone; result at 5 years, bony integration 

Discussion [15] 

Revasctflarisation of  the graft, its incor- 
poration in the skeleton, the fate of  graf- 
ted cartilage and that  o f  l igamentous  

s t ruc tures  rea t t ached  to the graft  or  
used as allografts, all still pose problems 
as yet not entirely resolved. These mas- 
sive grafts m u s t  cer ta inly  be s tudied 
over a longer period, but the first results 
at 15 years are valuable [14]. 

The intermediate solution represen- 
ted by the insertion of  a prosthesis cuf- 
fed by  bank  bone  seems indicated in 
cases where tumoral  resection is wide 
and removes bone, cartilage, ligaments 
and  muscles [19]. These cuffed pros-  
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theses allow rea t t achmen t  of the 
muscles to the graft and so limit the 
risks of rupture of the stem and its loo- 
sening. The use of a tibial graft inclu- 
ding the patellar tendon facilitates 
reconstruction of the extensor appara- 
tus of the knee. However, if rehabilita- 
tion is not undertaken very soon and 
con t inued  regular ly  over several 
months ,  the graft  p romote  muscle 
adhesions, a source of sometimes major 
restrict ion of joint  movement  [131. 

Conclusion 

The use of massive cryo-preserved allo- 
grafts is a proven development in our 
therapeut ic  arsenal. However, it is 
unreasonable to expect from such grafts, 
results that would not be expected in 
the treatment of a simple fracture. They 
are often used in extreme conditons and 
often provide unexpectedly good results. 

The last problem for solution is that 
of the stocking of banks of human tissues 
and grafts, where much opposition has 
still to be overcome. Even if the legisla- 
tive obstacles are dealt with, the infor- 
mation of the doctors and public is still 
inadequate and calls for an effort from all 
of us so that the use of human grafts may 
occupy tomorrow an increasingly impor- 
tant place in our treatment [28]. 
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Indications des allogreffes cryopr~serv~es en pathologie tumorale 

Les allogreffes massives peuvent ~tre utilis~es isol~ment ou en manchonnement de pro- 
theses articulaires. Dans tousles cas leur fixation doit ~tre stable. 

Malades et mdthodes. 
1- Allogreffes diaphyso-m~taphysaires. 12 greffes massives diaphgso-m~taphysaires 

ont ~t6 mises en place durant la p~riode allant de 1988 ~t 1995. 
2- Allogreffes ost~ocartilagineuses massives. Les reconstructions articulaires utili- 

sant des allogreffes ost~ocartilagineuses massives sont de plus en plus souvent prati- 
qu~es dans le domaine de l'oncologie courante. 

Du fait des possibilit~s de r~habitation h distance et plus imm~diatement de la 
reconstruction d'une surface articulaire anatomique, et compte-tenu de ses r~sultats 
moyen terme, l'aUogreffe semble donner des r~sultats fonctionnels encourageants qu'il 
faut comparer ~ ceux des grandes prothbses de reconstruction. 

Les indications op~ratoires sont donc pos~es beaucoup plus fr~quemment chez des 
sujets jeunes ayant eu une ex~r~se partielle ou totale d'une articulation pour tumeur. 

L'exp&ience que nous avons de ces allogreffes ost~ocartilagineuses massives est de 
42 cas avec un recul de 2 ~ 7 ans (1988-1995) dont 5 greffes articulaires complbtes du 
genou. 

3- Prothbses manchonn~es. 22 reconstructions utilisant des proth~ses manchonn~es 
ont ~t~ utilis~es durant cette m~me p~riode (1988 - 1995) pour traiter des sarcomes du 
genou. 

R~sultats. Les risques septiques sont comparables dans les diff~rents groupes et 
essentiellement li6s ~ la qualit~ de la cicatrisation cutan~e sous chimioth~rapie. Les 
fractures du greffon surviennent quand l'ost~osynth~se est insuffisante ou la r~duca- 
tion trop agressive. La non consolidation des extr~mit~s osseuses est exceptionnelle si 
l'on ~vite la jonction de l'allogreffe et de l'os receveur avec du tissu spongieux auto- 
logue. L'instabilit~ articulaire et les l~sions arthrosiques sont fonction de la stabilit~ de 
la reconstruction ligamentaire. Aucune arthropathie de type Charcot n'a pour l'instant 
~t~ mise en ~vidence, l'innervation p&i-articulaire maintient la trophicit~ de l'articula- 
tion. 

Discussion. La revascularisation du greffon, son integration au squelette, le devenir 
du cartilage greff~ ainsi que celui des formations ligamentaires refix~es sur le greffon 
ou utilis~es comme allogreffes posent encore des probl~mes incompl&ement r~solus. 
Ces greffes massives doivent ~tre ~tudi~es sur un laps de temps certainement plus long 
mais les premiers r~sultats sont int6ressants. La solution interm~diaire que repr~sente 
la mise en place d'une proth~se manchonn~e par de l'os de banque semble ~tre indi- 
qu~e dans les cas off la r~section tumorale est large enlevant os, cartilage, ligaments et 
muscles. Ces proth~ses manchonn6es en autorisant la refixation des muscles sur la 
greffe limitent les risques de rupture de la tige et de son descellement. L'utilisation d'un 
greffon tibial comportant  le tendon rotulien facilite la reconstruction de t'appareil 
extenseur. Mais, si la r~ducat ion n'est pas entreprise tr~s rapidement, et poursuivie 
r~guli~rement pendant plusieurs mois, la greffe favorise les adherences musculaires 
sources de limitation, parfois importante, des amplitudes articulaires. 

Mots-cl~s : Allogreffe - -  Tumeurs osseuses 


