
PROM THE SURGICAL UBI’ART41EhrT OF 3’ROMH AhrD TROXSM 
HOS‘l-’I!l’AL (CHIEF: ATLn U E l M ,  11.1.0.) 

CONTIXIBUTION TO THE TECHXIQUE I N  FUSIOS 
OPEItATIOXi3 ON THE SPIXE 

The methods eiiiployed in iiiost fusion operations on tlir spiiic 
consist, as is known, in fixing the arches or spinous processes to 
eavh other by timisplantations of bone. The suceess of thew 
fusion operations depends upon bow far me succeed in securing 
the formation of a coherent aiid sufficiently solid bridge of new 
bone between the vertebral awhes. The many opemtive methods 
that have been proposed and the new ones that are constantly 
being introduced are indicatire of the difficulty of this task, and 
the varying methods which we have employed tell the same story. 
Our experiences aiid results are limited to 48 fixation operations 
which have been performed in the period froiii the autumn of 
1939 until now, namely, 26 for tuberculous spondylitis, 3 for 
epondylolysis and spoiidylolisthesis, 3 for scoliosis, 2 for oc- 
ciipational lumbago, 3 for paralytic scoliosis after polioniyelitis, 
2 after laminectorng performed in cases of herniated iiitei*- 
rertebral disc and 3 for juvenile lryphosis. 

The results of o w  operations are judged clinically by the 
degree of fixation attained and roentgenologically by the 
quantity of iiewlyfornied boiie around the transplanted bone. 
As regards the effectivity of the operations, which depends on 
the new-formation of bone, it is, of course, oiilr the roent- 
genological findings that hare been of importance. In  the lumbar 
parts it has been easy to judge of the results, in the thoracic 
parts more difficult. For a t  tlie latter place in the lateral picture 
the ribs will hide the space between the spinous processes. I n  
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judging about the roentgeiiograin n ~ n y  will be tempted to 
regard a rapid clisappeaiwice of the grafts as a bad sign. Mean- 
while, we pomess sufficiently many proofs, both experimental 
and clinical, that every transplanted bone, whether large or 
small, thick or thin, will die and that after transplantation there 
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F i g .  1 I r .  

collies 110 grow tli of osteoblasts froiri the 11uve~i;in c.aii;ils arid 
tlia t tlie c;ileinni in the necrotic grafts plays 110 r61e as regaivls 
the regeneration of the bone. The necrotic glsilf'ts ninst giwlually 
he replaced by living bone through sitbstitution pwcessrs, mhich 
will take a longer time according as tlie ti*iiiisplanted bones are 
large and illore ninssi~e. Such necrotic iiiassiye grafts which 
h a ~ e  lost tlie cells and the strnctuw of Ii~ii lg bone, inid foi, the 
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Fi,fl. 2. 

iiiost par t  consist oiily of linie, will give to  the roeiitgeiiogrfiin 
some suggestion of solidity and strength, but represent, in tlie 
literal sense of the term, “a whited sepiilchre”. I f  the grafts 
disappear rapidly, this fact must be taken as a sign that  tlie 
snbstitutioii processes have set in  at a comparatively early point 
of time, and this shoiild be hailed with satisfaction, provided i t  
attended by signs of the foimation of new bone. 
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As an exaiiiple of Iioiv ;iltogetliri. tlifdciil t the roeiitgc~iiologic.;~l 
judgment of the ne\v-fori~iatioii of boiie re;ilIj i s  I refer to Fig. 
1 a and b, ~~acliogi~aphs (ante~.o-l)ostrrior ;iii(l 1;iteiA i - iew) of 
the dorsal spine f~oiii  a patient with slmiclylitis of '1'11. \ ~ l I - ~ r I I I ,  
subjectetl on 12/3-1043 to what e r;ill ;I iiiotli fietl 01.e11 fusioii 
operation, performed over tlie viyhf  half of tlir a~~. l ies  i i i  the 
lower part of the clo~sal spine. As the X-rays re\ eirlecl 110 new- 
formation of boiie 6 iiicriiths after this operation, t l i t ~ r  was 011 

11/7-1044, nine nioiitlis later, perfomietl mi origiiid fusion o l w -  

$1. Orell-original. h. Orell-mod. I. c.  Orell-iiioil. IT. 
Fig.  8. 

ation, wliicli it was intended to inalie bilateral. \Tlieii we \L eie 
working in on the old operation field to the ri!/ht of  tlie spinoils 
processes, we came upon a colierent, altlioiigli t l i i i r ,  bridge o f  
newly formed bone, whicli the X-ray pictiire (Fig. 1).  talwi 0 1 1  

5/9-1045, nearly two years after the first and more tliaii oiie 

year after the second operation, was Iiarclly able to  reveal. Tlie 
conclusion to be di*awn herefroin must be tliat, if we discovw 
011 tlie roentgenogram signs of new-forloation of 1mie, w e  niay 
then be certain tliat it is there. This, howe~er, does not iiit1;iii 

that the qiiaiitity of newly-formed bone is siifficieiit for our 
purpose. 

We have been prompt in passing juclgiiient 011 a iiietliocl of 
operation, have rejected it aiicl tried a new path, if the roent- 
genograni 6 months after the operatioil has not revealed suf- 
ficient quantities of uewly-formed bone-tissne bet\\-een the 
arches. For we are of opiiiioii that, i f  the operative trealiiieiit, 
for instance, in case of spondylitis, is to coiiipete with the cwii-  

servative, then the tiwe of treatment iuiist be sliorteiieil to iiii 
essential degree. 
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1)ecorticated arches Semiflexible 
md spinoiis processes 

Fig.  4 b. 
Section of the Lumbar Spine. On the left side the muscles are kept out 
from the tlecorticnted spinnus processes and arches by n semiflexible bone- 
graft and stretchers. On the right side the space between the semiflexible 
graft and the spinoiis 1nwesses and arches is filled xi-ith bone-shaFings 

(the inethod now in use). 

Stretchers Bone-shavings tibiagraft 
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Pig. 5 a. 

In  the choice of a method of operation, especially in case of 
spondylitis, attention must be paid to the importance of making 
the operation little injurious as possible. It is not so much the 
regard to the patient’s general condition that renders this 
desirable, but rather the danger of activating and spreading 
the local process of disease. 
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Our first fnsion operations mere carried out by Albee's me- 
thod. This method we have now abandoned. In the first place, 
it is difficult to get an Albee graft to adapt itself in such Ilialiner 
that it gets a good hold on the spinous process of the healthy 
vertebrae above and below. In the secoiid place, such a graft 



10 

represents ~ l i i l t  I Iiave above clesigiia ted “ii whited sepuldwe”. 
Such a thick piece of bone inay, 110 doubt, for a long tiiiie look 
quite well in the roentgenogimn, but during the first tiiiie after 
being transferred it represents nothing else than the osteogenetic 
factor in the regeneratioil process that should lead to foiwation 
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Pig. 0' b. 

of new bone-tissue. It is only tlie regeiierntive iiiipulsea on the 
surface of such rz thick piece of h i e  tliat ro~iie into action. while 
the central parts simply rrtii~tl aiicl hinder tlie substitution 
process that shoulcl le (1 to the foriiiation of ii hi.iilge of liring 
bone-tissue between x ie spinous ~~i~ocessw.  't'lie coiiseqiieiice is 
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Fig. 7 ,a. 

that, if the patient is not immobilized for months o r  years after- 
wards, we experience what may be seen in our and other in- 
vestigators’ material, namely, that the graft gets loose and is 
absorbed without new-formation of bone precisely a t  the places 
where it ought to have the strongest grip, but where, as has 
been said above, it is in the operation most difficult to ensure 
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Pig. 7 b. 

a firm hold for it, namely, in the healthy vertebrae above aiid 
below. Confiding in the good effect of t h e  operation we alloa- 
these patients operated by Albee’s method to get up after some 
months and the result is a progression of the pathological pro- 
cess. Fig. 2, the last X-ray picture taken of ;I patient who had 
undergone the Albee operation in November 1049 and who has 
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Fig. 8 a. 

been X-rayed for  control in August 1944, in Deceniber 1944 and 
in Narch 1943, slio\\-s all these results in one and the same 
picture: absorption of the graft, progression of the disease, with 
increasing gibbus, and loss of grip for the graft in the vertebra 
immediately above. 

We have performed G original Albee traiisplantatioiis 
(Table 1). Six months later we have not in a single case found 
sips of new-formation of bone, aiid cliiiical fisatioii was seen 
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iti oiil?- 4 of the cases. The results turn out to be rather different, 
however, if we exaiiiine the patients a solnewhat loiigei- time 
after the operation. Out of 4 patients we then find on the roent- 
genogram nndoubted new-formation of bone in three and doubt- 
ful in one. Clinical fixation was found in 2, no fixation in 1, 
and syiiiptoins with signs of progression in 2. 

I f  n-e modify Albee’s operation by nsiiig n thiu instead of a 
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thick graft froiii the tibia, the result will apparently be still 
worse (Table 1).  If we eiiiploy two snch tliiii grafts aiid insert 
them in grooves chiselled in the base of the proc. spin., after 
removing the outermost par t s  of these latter, the result will be 
a little better (Table 1). By this last modification, however, the 
inuscles on each side of the spinons lwocesses will be loosened, 
and this is an essential point as i*egarcls the filial result, and 
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one to which I shall later revert. We have performed 3 modified 
Albee and 3 operations using two thin grafts in  grooves. In  nolie 
of the three belonging to the first category-Albee’s operation 
with thin chips of bone-did we find newly-formed bone after 
6 months and later on we found such bone only in one case. I n  
all the three cases of the second category, however, where 2 thin 
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chips placed in gooyes were employed, clinical fixation was 
found after G montlis aiid in two there was new-fo~mation of 
bone. 

With these latter inay be classified, a s  i~~ga rds  the results, 
the group of operatioiis we performed in the manner that thick 
&bee grafts were placed over the arches after the iiiuscles had 
been loosened thereform. There were 4 of such cases, two being 
performed after larninectomy foi’ herniated intervertebral discs 
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Fig. 10 b. 

(Table 1). In  two of these cases sniall sliavings froiii tlie tibia1 
corticalis were laic1 over tlie thick grafts. In all these cases 
clinical fisatioii \vm found after 6 iiioiitlis iuicl in two of theiii 
there mere signs of lie\\--forination of bone. 

In 1943 Scattte Orell published his iiew iiietliocl of treatinelit 
for tuberculous sponclylitis. His operation is, as we know, 
divided into sections. In the first stage a piece of dead bone, 
os puruni, deprived of fat, connective tissue ant1 proteins, mas 
inserted micler the looseiiecl periosteuiii on tlie iiiecliiil siirfnce 
of the tibia (Fig. 3 a), and this should in Orell’s opiiiioii lead 
in the course of 1 01’ J months to  loriuation of new bone, os 
iiovum. AfteP the lapse of that  periotl the w c ~ o i d  p i y t  of the 

2” 
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Pig. 11 a. 

operatiou is performed, the actual fixation operation, whieh 
consists in transferring this 0s novum, cut into strips, to  the 
surface of the decorticated arches 011 the vertebrae it is desired 
to fuse. Together with this 0s iiovum are also transferred small 
shavings of bone from the tibia1 corticalis. The subsequent treat- 
ment consigits in 2 aud 3 months’ immobilisation in plaster-bed, 
whereafter the patient wears a plaster corset for two months 



21 

Fiy. 11 b. 

and a leather corset until the regeneration of the bone is coiii- 
pletecl. 

We hoped that this operation would prove to be m i  ideal 
form of treatment, both because it was sufficiently lenient and 
should lead to rapid new-formation of bone. ]Ye 1ia.c-e not, liox-- 
ever, performed more than one operation after Orell’s original 
method and oiily the first part thereof. For after this first 
operation we met with the same experience as others have done, 
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nainely, that tlie so-called 0s iiovuni which we found around the 
inserted piece of os piirniii consisted of iiothiiig else than poorly 
vascularized coiiiiective tissne with little or  110 new-formed 
osteoicl tissue. This was, after all, iiothing else tliaii what n-e 
iiiiglit expect. For we know that  transplantation of (lead bone 
does not lead to formation of new bone. That Orell nevertheless 
succeeded in attaiiiiiig formation of osteoid tissue in  the first 
part of the operation is in our opinion not due to the inserted 
0s piriini, bnt t o  the scrnpiiig of the tibia1 corticalis. Thereby 
are liberated osteogeiietic elements which ooze out into the 
inesencliymal inatris prodnced by the bleeding that  attends the 
loosening of tlie periostenin. This t h e o q  formed tlie basis for  
the iiiodifications which we now proceeded to adopt in the all- 
plicatioii of O11ell’s method. As the os pnruni in oiir opinion 
repi*esented nothing 1noi.e tlian a foreign body, the task of which 
was t o  keep the periostal envelope raised and in that  way to 
create space for formation of tlie meseiiclij-ma1 matrix, we pro- 
ceeded to Beep the peiaiosteuni up by means of supporting 
splinters of bone chiselled out of tlie anterior edge of the tibia 
(Fig. 3 b ) .  In later operations we elected to use instead of 
splinters a coliei*ent piece of bone taken froni the edge of the 
tibia (Fig. 3 c )  . Through these irioclifications of the first palat of 
Orell’s operation we siicceedetl, firstly in keeping the periosteuni 
raised. Secoiidlj-, throngh the cliiselliiig out of the splinters of 
bone from the tibia, and still inore through the coliereiit bar of 
bone, osteogeiietic elemeiits were produced on a far larger scale 
than by the scraping of the corticalis which Orell adopted in 
the first par t  of his operation. As a sign that our theory on  this 
poiut was correct we succeeded through this modification, in 
contrast to Orell’s original method, in  obtaining large quantities 
of osteoid tissue after the lapse of 4 weeks. The second par t  of 
the operation consisted, as  in Orell’s operatimi, in depositing 
strips of this osteoid tissue, os novnm, together with sinall chips 
of bone, upon the decorticated arches. A t  this point of time we 
were aware that  the transference of this os noviini. whether it 
was obtained by Orell’s original method or by our modification 
thereof, woulcl result in the saiiie thing as the transfer of any 
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other transplant, namely, in iiecrosis of the osteoid tissue but we 
had hoped that the dissolution of the 0s iiovurii mould liberate 
large quantities of osteogeiietic elements, especially because we 
thaught that the substitution of such young osteoid tissue would 
take place much more rapid1:- than with fully developed tissue. 
Our subsequent results came to show that, although we had 
transferred large quantities of this young bone tissue, such was 
not the case. Of the 5 patients operated with use of this modifi- 
cation of Orell’s method X-ray examination 6 months later 
revealed new-formation of bone in only one, while clinical fixa- 
tion was found in 4 of them (Table 1). Subsequent investigations 
showed that this clinical fixation in one spoiidylitic had 
evidently been due only to contracture, seeing that it was found 
to have disappeared and there did not come any new-formatiou 
of bone in any except one patient. Thereby we had also 
established that the first part of Orell’s operation, whether in 
the original or in modified form, had no justification. 

Nevertheless, Orell’s roentgenograms and prepamtioils show 
that in the second part of the opeiaation it was fouiid possible 
to produce bridges of newformed bone between the arches. The 
explanation of this must be that the decortication which takes 
place, or, indeed, merely the loosening of the muscles froin the 
spinous processes and the arches, together with the transference 
of small chips of bone during the seconcl part of the operation. 
represents a sufficiently great niobilisatioii of osteogenetic ele- 
ments, while at the same time the decortication of the arches 
occasions hemorrhage, so that 8 iiiesenchymal niatrix is thereby 
produced. 

In his own criticism of Orell’s 0s puiwiii 4- 0s iiovum opera- 
tion, employed in the treatment of pseudo-arthrosis, Levunder 
says that we must ask ourselves why we should take the round- 
about course of first producing a periostal formation of new 
bone, when with merely a few strokes of the chisel at any part 
of the skeleton we can obtain liring bonetissue in sufficient 
quantities. That the periostal ne\~--formation of bone is without 
justification has Been proved bj- our results. Meanwhile, m-e have 
come to the conclusion that decortication of the arches, which 
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should correspond to the chisel-strokes mentioned by Levander, 
is not enough to produce sufficiently solid bridges of bone be- 
tween the arches, although, i t  is true, osteogenetic elements are 
thereby liberated and these are supplemented by transference of 
chips of bone. We found that  the problem in fixation operations 
of this kind was to seciire a sufficiently large space for forma- 
tion of the mesenchymal matrix. If this is not done, the muscles 
loosened from the spinous processes and arches and held aside 
during the decortication will afterwards return to their original 
place, press the transplants down upon the underlying parts, 
spread them outwards and interpose themselves between them. 
This latter circumstance will render difficult the erection of 
a coherent bridge of bone between the arches in the same degree 
a s  the interposition of muscles hinders the healing of a fracture. 

Our task was therefore to stwwe a space in which the process 
of new-formation of bone could take place unhindered. This we 
attained in the first instance by laying a semiflexible slice of 
bone covered with periosteum from the tibia out towards the 
muscles which are loosened from the spinous process and the 
arches and keeping these muscles out by means of small pieces 
of bone, likewise taken from the tibia aiicl stretched out between 
the spinous processes and the semiflexible piece of bone perios- 
teum. This I have tried to indicate on the left side of the spinous 
processes in Fig. 4. The results of this forpl of fixation operation 
were encouraging (Table 1). After 6 months clinical fixation was 
found in all six cases and in four the X-rays showed signs of 
formation of new bone in the space we had provided. 

Likewise this result failed in our opinion to satisfy the 
demands which I have previously set up for fusion operations 
on the spine. We had, it is true, succeeded in providing a space 
for the erection of a bridge over the arches, but we believed 
that the decortication of the arches and the transferred bone- 
substance did not furnish a sufficiency of bone-regenerative 
elements for the process of construction. On the basis of these 
considerations we arrived at the method of fusion we now 
employ. This consists, like the previous method, in first creating 
a space for  the mesenchymal matrix. The space between the 
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slice of bone that  keeps the muscles out aid tlie spinous process 
i s  theii filled with bone-shavings froni the tibia1 corticalis. 
Fig. 4 (indicated on tlie right side of the spinous processes). 
Out into this space thus filled with shavings oozes blood from 
the decorticated arches and forms the mother-substance for the 
inesenchyma which constitues the priiziary ninterial for fornia- 
tion of new bone. From the bone-shavings and the decorticated 
arches come the bone-regenerating elements. Thereby are created 
the necessary conditions for a n  active forination of new bone. 
This method, which we now employ in all 0111- fisation operations 
on the spine, represents nothing else than Levander’s principle 
for treatment of fractures ancl pseudo-aPthrosis, as applied in  
the second stage of Orell’s fixation operation in spondylitis, ancl 
i t  satisfies the demands we must make for such an  operation, 
namely, solid, coherent and rapid formation of new bone in the 
least injurioiis manner. I n  cases of spondylitis the operation is 
as a rule performed on each side of the spinous processes and 
transplan tation material must theii be taken from the tibia on 
both sides. 

Some special advantages of the method shall here be eni- 
phasized : The entire operation is carried out in local anesthesia. 
It is simple and not severe, It can with the greatest facility be 
performed in cases of the most extreme deformity of the spine. 
As we cad, within certain limits, obtain sufficiently long and 
sufficiently many grafts froin the tibia, we can by this method, 
in contrast to Orell’s inetliocl effect fixation of larger areas in 
the column. Thus, in case of spondylitis it is desirable to extend 
the bridge of bone farther than to  the nearest healthy vertebrae 
above arid below, especially if the roentgenogram gives reason 
to  suspect a tendency of the pathological process to  extend to  
the neighbouring parts along the ligamentum long. ant. I n  case 
of juvenile kyphosis and in paralytic and lion-paralytic scoliosis 
the method can for the  same reason be employed with advantage, 
because the fusion in such caws must embrace so many verte- 
brae. The aftertreatinent m-ill he of short duration, thanks to  
rapid settingin of the process of substitution and to  active 
regeneration of the bone. As strain on the spine at a n  early 



26 ATLE BERG 

point of time does not disturb, but rather promotes this process, 
the patients can get up after G weeks. The duration of the 
subsequent treatment with plaster-corset will be comparatirelx 
short, but varies for each individual and is dependent on the 
degree of bone-regeneration found on X-ray examination. 

We have performed 19 operations by this method, six of 
which have been done so recently that the results cannot yet 
be judged (Table 1). In 11 of the remaining 13 cases new-forma- 
tion of solid bridges of bone over the arches is found 6 months 
after the operation and in 12 out of 13 after a longer time. First 
I will point to the roentgenogram taken 6 weeks after the 
operation in a case of spondylitis (Fig. 5 a) where, as we see, 
new-formation of bone around the small transplants has already 
begun. This is not rare finding. The patient had been lying in 
a plaster bed and at the time when the X-ray picture was taken, 
13/7-1945, she got a plaster corset, which she was to wear for 
3 months. Next I will point to the roentgenograms from a pa- 
tient with spondylolysis (Fig. 6 a, b), taken G weeks after the 
operation where we can still distinctly see the separate grafts 
and a little new-formation of bone around them. The next 
picture, taken 3% months later (Fig. ‘ia, b) shows that the 
contours of the separate transplants have disappeared and are 
replaced by commergeizt masses of bone. At this time clinical 
fixation had been attained and immobilisation by use of corset 
had been diwontinued. 

Meanwhile, there is no reason to conceal the fact that in a 
couple of cases this method has not been effective. In  one of 
these the patient was a woman aged 20 with spondylitis in L 111. 
A unilateral operation was performed. Nine months later a solid 
bridge had been formed over the arches. One year afterwards she 
fell on her back and fractured the bridge (Fig. 8 a, b). It is to 
be noted that tpe fracture came at  a place corresponding to the 
site of the diseased vertebra. She had to be immobilized with 
plaster corset for 4 months, after which time the fracture of the 
bridge was found to have healed (Fig. 9 a, b) . Such abnormal 
strains can natural11 not be withstood even by the strongest 
bone-tissue. I n  conclusion I shall, however, mention the case of 
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a woman aged 20, with spoiidylitis in L I-L 11, where 10 months 
after a unilateral operation we had apparently succeeded in 
getting a solid bridge of bone over the arches, but without 
clinical fixation (Fig. 10 a, b) .  We ought to have noted on the 
lateral picture the fissures which had just barely begun to 
appear in the new-formed bone above aiid below the affected 
vertebra. She began to work in an office aiid got symptoms in 
the spine, and six weeks later we can note the fissures in the 
bridge both on the frontal and on the lateral picture (Fig. 
11 a, b). She has now continuously ~ o r n  a coi-set during G 
months after the discovery of these fissures, but it actuallF- 
seems as if  there has arisen a kiiid of pseudo-nrtlirosis, for the 
fissures show no tendency to close up. 

This case and similar cases where other iiietliods have been 
employed go to prove the truth of what I stated in tlie beginning. 
namely, that the task of trying to secure fusion of tlie spine by 
operation is a very difficult one, but it is a task that is well 
worth attempting, for this operation, like other operations to 
obtain ankylosis, Iian its justification in a large nunher of 
diseases. 

The author describes the resnlts of 45 operations for fusion 
of the spine, carried out in the su~gical section of the Troiiic 
and TromsZ hospital from the autumn of 1939 to September 
1945. 

The roentgenological detection of new-foiwied bone is taken 
as basis for the judgment of the resnlts. It is demanded of an 
operation method of this kind that in the course of six months 
there shall be formed a sufficiently solid bridge of new-formed 
bone between the arches. 

The author has abaiidoiied Albee’s method because it does 
not satisfy this demand aiid he maintains that the use of thick 
transplants hinders the building up of living bonetissue be- 
tween the arches. 

The author discusses Orell’s fixation operation in cases of 
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tuberculous spondylitis and adopts a modification of the first 
stage of that operation with the object of obtaining a larger 
quantity of osteoid tissue-os novum. The results of the second 
stage, the actual fixation operation, show, however, that Orell’s 
tao-stage operation, either in the original or in modified form, 
has no justification. 

Finally the author has arrirecl a t  his own method, which 
consists primarily in providing a space over the arches where 
tlie new-formation of bone may proceed unhindered. Secondly, 
his object has been to provide that this space is filled with the 
elements from which the new bone-tissue is to develop. The 
author points out the simplicity and advantages of the method 
nncl refers to tlie goocl results that have been attained. 

RBSUhf E: 

L’auteur expose les ~Csultats de 48 op6ratioiis de fixation A 
la columna, faites clans le service chirurgical de 1’Hdpital Muni- 
cipal et DCparteiiieiital A Tromsg entre automne 1939 et sep- 
tembre 1945. 

La demonstration par rayons S d’os nouveau fait la base 
cle la critique des rbsultats. On exige d’une mCthode operatoire 
cle ce genre qu’au bout de 6 mois uii poiit assez massif d’os nou- 
veaii se soit 6tabli entre les arcs. 

L’auteur a abanclonn6 la mCthode d’Albee parce qu’elle ne 
reniplit pas ces exigences, et il met en relief que l’emploi de 
transplant6s osseux Cpais empCehe la foi-mation de tissu osseux 
vif entre les arcs. 

L’auteur mentionlie I’opCration de fixation d’Orell et dCsigne 
line modification de la premibre dance de cette opCration, dont 
le but est d’obtenir de plus grandes quantiths de tissu osteoide, 
0 s  novum. Les rhsultats de la seconde seance, l’opbration de fixa- 
tion proprement dite, montrent cependant que I’opbration d’Orell 
en deux h n c e s  dam sa forme originale ou modifibe n’est point 
justifibe. 

Finalement, l’auteur est arrive A sa propre mhthode qui 
consiste, en premier lieu, A procurer un espace au-dessus des 
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arcs, oh la formation iiourelle d’os se piiisse procluire librement. 
En second lieu, sa t%che a 6th de prendre soin que cet esyace soit 
rempli des 616meiits desquels le tissu osseux nouveau se del-el- 
oppera. L’auteur met en lumiBre la simplicit6 et les avantages de 
la methode et montre sur les boiis r6snltats obteniis. 

ZUSAMNEF ASBUKG 

Der Verfasser setzt auseinander die Ergebiiisse roii 45 Fixa- 
tioiisoperatioiien an der Columna, welche an der chirurgischen 
Abteilung des stiidtischeii Krankenhaiises Tromsfi roni Hwbst 
1939 bis September 1945 ansgefiihrt wurclen. 

Die rontgenologische Nacliweisiing neugrbildeten ICuocliens 
ist der Beurteilung der Ergebnisse zugrunde gelegt. Es m-in1 die 
Forderung an eine Operationsmethode dieser Art gestellt, (lass 
iin Laufe von 6 Monaten cine hinreichend massive IWicke zwi- 
schen den Bogen gebildet seiii soll. 

Der Verfasser hat die Methode Albee verlassen, weil aie dies? 
Forderungen nicht ei*fiillt, und hebt herI-or, dass die 17erwendiing 
von dicken Knochentransplantateii den Anfbau lebendigeii Kilo- 
cheiigewebes ewischen den Bogen behindert. 

Der Verfasser erwiihnt Orells Fixationsoperation bei tuber- 
kuloser Spondylitis und fiihrt eine Modifilratioii der ersten 
Seance dieser Operation an, deren Absicht es ist, grosse1.e Men- 
gen osteoiden Gewebes, 0s novum, zu erzielen. Die Ergebnisse 
der aweiten Seance, der eigeiitliclien Fixationsoperation, zeigeii 
jedoch, dass Orells Operation in zmei Seancen in origiiialer oder 
modifizierter Form keine Berechtigung hat. 

Sehliesslich ist der Verfasser zu seiner eigeiien Nethode ge- 
kommen, welche ersteiis darin besteht, einen Raum uber den 
Bogen herzustellen, mo die Neubildnng ron Knochen unbehindert 
erfolgen kann. Zweitens ist es seine Aufgabe gem-esen, dafiir zii 
sorgen, dam dieser Ranm niit den Elenienten gefullt mrird, niis 
denen sich das neue Knocheiigewebe entwickeln soll. Dell Yer- 
fasser hebt die Eiiifachheit uiid die T’orteile der Netlrode herror 
und weist auf die erzielten Erfolge hin. 
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