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Pseudarthrosis of the neck of the femur is a relatively 
frequent complication. In a rather extensive series of in- 
vestigations instituted by the American Academy of Ortho- 
paedic Surgery, Campbell and Smith found its frequency to 
be 10 per cent in a material consisting of early and excellently 
treated fractures of the femoral neck. 

From the point of view of treatment, pseudarthrosis of 
the femoral neck may be divided into the following 3 groups: 

Group I .  Pseudarthrosis where the vitality of the head is 
impaired, or where its mobility in the acetabuluni is lost, as  
the result either of prolonged pseudarthrosis or of severe 
arthrosis. 

Croup ZI .  Pseudarthrosis with marked upwards displace- 
ment, often accompanied by extensive resorption of the neck. 

Group I l l .  Pseudarthrosis in which both upward displace- 
ment and resorption are less marked. It is for  this latter group, 
which is probably the most common, that  the method de- 
scribed here is intended. 

The operations which have been adopted for this group are:  
1 .  Osteosynthesis: Nailing must  be objected to, since in 

most of the cases i t  has  already been employed, and, except 
in cases where the original nailing was unsatisfactory, it is 
not likely to yield any better results under the far less favour- 
able conditions in the pseudarthrosis stage. The combination 
of nailing with bone-grafting, as  we have seen done recently 
by Von Rosen with very good results, is a different matter. 
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7 b 
Fig .  I .  

a. The canal and the side parts of the pseudarthrotic space filled up with 
spongiosa bone-substance. 

b. Operation concluded. Distel fragment shifted somewhat medially. 

2 .  Bone-grafting with or without osfeotomy.  I have used 
tibia1 grafts-( marrow, corticalis, and periosteum ) driven 
though holes drilled in the trochanter, up through the neck 
into the head combined with subtrochanteric osteotomy- 
sometimes with and sometimes without good results. Sub- 
trochanteric osteotomy is unsuitable for cases of pseud- 
arthrosis in which there is considerable upwards displace- 
ment, since it leads to increased deviation at the pseud- 
arthrosis. 

3.  Reich’s intertrochanteric osteotomy with medial dis- 
placement of the distal fragment. The object is not only to 
cause pressure in the line of the axis of the bone, but also 
to ensure that the distal fragment is in direct contact with 
the fracture surface of the head, 
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The percentage of successful results from this operation 
was about 80 per cent, but in 25 % of these the union was 
fibrous. In 20 per cent of all the cases the result was not good. 

4 .  Bracket’s operation has been used for several years at 
the Mayo Clinic. In this operation the ends of the fracture 
are exposed and trimmed, the neck is fixed into a cavity pre- 
pared in the head, and the greater trochanter is chiselled off 
and re-attached more distally. A vitallium screw has been 
used for fixing both the trochanter and the head, in recent 
years at the Mayo Clinic. 

The results obtained from this operation at the Mayo 
Clinic were good in 90 per cent of the cases. 

The procedure must, however, greatly endanger the blood 
supply of the head-and I cannot find any published in- 
vestigations on the condition of the head after these opera- 
tions. 

Most anatomical studies have shown that in adults the 
head is nourished mainly by the vessels running through the 
visceral part of the capsule, and passing into the edge of the 
cartilage through numerous vasa nutritia. In about 30 per cent 
of the cases little or no blood supply passes through the liga- 
mentum teres. 

The method which I shall describe here consists in: 1 )  the 
removal of as much of the pseudarthrosis tissue as possible, 
2 )  grafting of spongy bone, 3 )  intertrochanteric osteotomy. 

The method: A Kirschner wire is inserted to determine 
the site and direction of the canal to the mode. A track as 
wide as an index finger is chiselled through the trochanter 
into the pseudarthrosis, and the connective tissue and fibrous 
cartilage is excised with a knife and gouge as far out to the 
sides as possible. The bony tissue is chiselled off and scraped 
out (with a small sharp spoon bent at an angle) an each side 
of the pseudarthrosis and as far out to sides as possible. I t  
is surprising how easily the pseudarthrosis can be directly 
inspected, since there is little haemorrhage if one keeps to 
the midline. The canal is then prolonged for a suitable distance 
into the head spongy bone (which is obtained in abundance 



from the trochanter) is packed well out to the sides of the 
1)seudarthrosis; a graft  \vhich has  heen taken from the iliac 
crest and from which the corticalis has heen removed is driven 
into the  canal:  and finally an osteototny is made just  at the 
lower corner of the neck (Fig.  1 a ) .  I t  is ~1s~i:illy necessary 
to remove a wedge of hone to tnalte the angle of the neck 
sufficiently wide. The  distal fragment is shiftctl incdially s o  

as to force the fracture surface of the hc:itl :IS much as 
possihle into :? horizontal 1)lanc (Fig:. 1 h ) .  

\Vhen the osteotomg has  n~i i ted af ter  8 to 1 0  weeks, the 
patient is :illowed to  st:rrnd ul) und I)ut ful l  weight on the limt). 
\Vcightbcaring in the correct position promotes union. 

The pseudarthroscs were found to  he up to 1 cm. thick, 
and consisted of tough connective tissue reseml)ling capsulc. 
In one case synoviul meint)rane \v:as also f o u n d :  it was greatly 
thickened. I n  this c a s e  thcbrc \vas :I considcr:ible ul)ward 
t1ispl:icement. 

The ntuin points in this method are  the cxtcnsive removal 
of t I i  e co 11 11 ec: ti ve tissue of  the ) seu (1 a r th ros is a 11 d e x 1 )o s u re 
of the spongy hone on either side, the sut)sequent filling of the 
space with spongy hone and the insertion of  a graft  of  spongy 
bone through the neck into the  hc:itl. :ind finally inter- 
trochanteric osteototny to sccure :I f:ivour:rI~lc angle of the 
neck. 

Simple 1)acking with c h i p  of' hone cannot give such 
favourable conditions for union. since there is only a small 
1) e r f o r a tio 11 into the  t is s u e o f t ti e 1) s c 11 d a r th ros i s , c o r res po n tl- 

ing to the size of the Iliece of hone. On the other hand thc 
pseudarthrosis is n wide gap filled with connective tissue 
intertrochanteric ostcotomy alone cannot he expected to hring 
about union in spitc of the improsed direction o f  pressure. 
This has been shown by follo\v-up exarninntion : 20 1)er cent 
of cases with non-union. :inti 25 1)c'r cent of  the remainer with 
only fibrous union. 

Recently I h:ivc used this tnethotl combined with correctivch 
osteotoiny to  ohtain arthrotlcsis. A f t e r  8 weeks the I'atient 
\\'as allowed up in 1)lnster. : t i i d  a f t e r  12 ~ v e e k s  radiography 

9 Acta orthopaedica, Vol. XIX, 1 
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showed apparent bony ankylosis. Theoretically, however, this 
was too early for complete consolidation, so I kept the patient 
in plaster for a further period. When there is severe con- 
tracture this method is easier to do than the usual intra- 
articular arthrodesis’ 

So far I have only done this operation for pseudarthrosis 
of the femoral neck in 4 cases and the latest of these is too 
recent for assessment; to  that  this paper must be regarded as 
only a preliminary report. I should, however, be glad if any- 
one who has a large number of pseudarthrosis cases than I 
have had would try the method. Certainly technical improve- 
ments will be possible. For instance it could be adapted to  
cases where there is marked upward displacement, reduction 
heing performed after temporary removal of the greater 
trochanter. This has not as yet been necessary in any of my 
own cases. 

1. 

2. 

3. 

S I1 M M A R Y 

The author distinguishes between : 
Pseudarthroses where the nutrition of the head is impaired, 
or movement of the head in the acetabulum must he 
considered lost. 
Pseudarthroses with marked displacement, often combined 
with marked resorption of the neck. 
The most common form of pseudarthrosis, in which the 
displacement and the resorption of the neck are  less 
marked. 
He discusses the most common operations for the two 

last types. Of these, Keich’s osteotomy fails in 20 % of cases; 
Rrachet’s operation has satisfactory early results in 90 %, 
but, as far  as the author can find, no late follow-up investiga- 
tions have been made with a view to the possibility of necrosis 

’ Since this paper was written, the author has done three more fusion 
and correcting operations, also one operation of pseudarthrosis, using 
!he same method. The follow-up investigations have shown good result4 
in every ease, after a further six months (eighteen months for the first 
case). 
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of the head. Further, Brachet’s operation must he regarded 
as dangerous to the nutrition of the head in view of the 
considerahle chance of damaging the already damaged capsular 
vessels . 

The author’s method is the following: a canal the width 
of a finger is chiselled out from the greater trochanter through 
the centre of the neck into the pseudarthrosis; from here, as 
much connective tissue as possible is removed through the 
canal, and the canal is carried on into the head. The line of 
the pseudarthrosis is packed out to  both sides with spongiosa 
tissue from the iliac crest, and a spongiosa hone graft is 
driven into the canal and u p  into the head. Finally an inter- 
trochanteric osteotomy is made, the distal fragment being 
displaced medially against the pseudarthrosis surface of the 
head as in a Keich’s osteotoniy. The author has also used this 
method for arthrodeses in cases with severe faulty positions. 
The method is a simpler and less severe operation than an 
in t r a-a r t icul a r ar t  h ro des is which imp r ores the 1x1 sit io n , and 
seems, so far ,  to lie no less effective. 

R E  S IT hl E 

L’autcur distinsue entre 
1 )  pseudarthroses dans lesquelles la vivification de la tete 

fernorale est compromise ou sa  mobiliti. dans la capsule 
articulaire pratiquernent supprimke, 

2 )  pseudarthroses avec d6placernent prononce, souvent ac- 
compagnk d’une forte resorption du col fbmoral, 

3 )  pseudarthroses oil la resorption du col le deplacement sont 
nioins prononcks, ces dcrnikres Ctant I:i forme la plus 
comniunement observite. 
I1 mentionne les operations les plus courantes appliqukes 

h ces deux derniitres formes. L’ostbotomie de Reich est d6fi- 
ciente dans 20 % des cas. L’opPration de Brachet donne des 
rCsultats favorahles dans 90 % des cas, mais i l  n’existe pas, 
A la connaissance de I’auteur, de comptes-rendus d’exaniens 
complitmentaires par  rapport notaniment a u x  nitcroses de la 

9* 
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tCte femorale. Etant donne qu’il est difficile, dans I’operation 
de Rrachet, d’kviter la lesion des vaisseaux de la capsule dont 
I’etat est dejA souvent compromis, il faut considkrer que 
celle-ci est dangereuse en ce qui  concerne la vivification de 
la t&te fkmorale. 

h i d e r  u n  
canal de la grosseur d’un doigt du trochanter majeur, par la 
partie centrale du col femoral et jusqu’i la fente de la pseud- 
arthrose. Le canal traverse dans la plus grande etendue pos- 
sible les tissus conjonctifs. I1 penktre un  peu dans la t&te 
fkmorale. Les deux extritmites de la fente de la pseudarthrose 
sont recouverts de tissu conjonctif spongieux. Une greffe 
osseuse d’os iliaque est ensuite enchevillke dans le canal et 
la tete fkmorale. On pratique alors une ost6otomie inter- 
trochantkrale en dkplaqant le fragment distal rnkdialement 
vers la surface de la pseudarthrose de la We ,  comme dans 
I’ostCotomie de Reich. L’auteur a Cgalement appliquk cette 
mCthode dans les arthrodkses oh la position vicieuse est forte- 
ment accentube. Avec un peu de pratique, cette mCthode est 
plus simple et moins radicale que les arthrodkses intra-arti- 
culaires de redressement et ne semble pas jusqu’ici avoir C?tC 
moins efficace. 

La methode prCconisCe par l’auteur consiste 

Z U S A 111 hl E N  F A  S S U N G 

Verfasser unterscheidet zwischen : 
1. Pseudarthrosen, bei denen die Ernahrung des Caput 

in Mitleidenschaft gezogen ist oder die Beweglichkeit des 
Caput im Acetabuluni als aufgehoben angesehen werden muss. 

2. Pseudarthrosen init schwerer Aufwartsverschiebung, oft 
von einer schweren Resorption des Collum begleitet. 

3. Die gewohnlichste Form von Pseudarthrosen, wo die 
Collumresorption und die Aufwartsverschiebung weniger aus- 
gesprochen sind. 

Er  bespricht die gewohnlichsten Operationen hei den bei- 
den letzten Formen. 
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Unter diesen bcrsagt die Reich’schc Osteotomie in 20 75 
der Faille. 

Die Brackct’sche Operation giht in  00 76 der Falle ein 
unmittclhar giinstiges Ergebnis, es liegen ;il)cr, soweit Ver- 
f a u e r  hekannt,  fiir diesc Operation lteine spiiteren Nnchunter- 
suchungcri im Hinblick auf eine Caputneltrose \or .  Und die 
Uracket’sche Operation muss wegen dcr grossen Gefahr einer 
Lasion der Kapselgefasse, die schon im \omus oft in hlit- 
leidcnschaft gezogen sind, als fiir die Ik i i ih rung  des Caput 
gefahrlich angesehen wcrden. 

Die hlethode des Verfassers hcsteht in der Ausrneisselung 
eines fiiigerdicken Kanals voiii ‘I’rochantcr major durch die 
Mittelpartic des Colluni zur  Pseuc la r th rosen~~~a l t e  hineiii. De- 
rcn Bindegeucbe mird durch den Karial in grosstniogliclieni 
Unifange herausgeschnitten. hIan arheitct sich weiter ein 
Stiick in das Caput hinein. 

Die Pseudarthrosenspalte wird zu beiden Seiten niit spon- 
giosern Knochengewehe angefiillt. Dann \\ ird eine Cristaspange 
in den Kanal  und in  das Caput hineinge5topft. Hierauf wird 
eine intcrtrochantare Osteotomie vorgcnomnicn, hei der das  
distale Fragment medi:iIwTiirts gegcn die Pscudarthrosenflache 
des Caput verschohen wirtl \vie hei dcr Keich’schcn Osteo- 
tomie. IXese hlethode ha t  Vcrfasser auch bei Arthrodesen an- 
gcwandt, wo starke Fehlstelluiigen vorlagen. Die hlethode ist 
hei entsprechender Uehung einfacher und weniger eingreifend 
al s ei ne s t el 1 ung s w  rhes s e r nd e in t ra a r ti kul 21 re Art h rodese u 11 d 
erscheint hisher nicht ueniger effektiv. 


