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THE TREATMENT OF CONGENITAL DISLOCATION AND 

SUBLUXATION OF THE HIP IN THE OLDER CHILD 

G EO RGES .M ORE L 

In the dif ficult process of choosin g among the m eans ava il abl e for . 
completing the trea tm ent of a congenit al hip disloca tion after the age 
of walking, it occurred to us th a t two m aj or conce rn s were paramount : 
p revention of p os t-reduct ion avascul a r n ecrosis, and prevention of 
r es idua l coxo-femoral dysplas ia a t th e s tage of stabiliza tion of the 
reduction. During the pas t 10 yea rs, the emph as is h as been on choos ing 
and perfecting the techniques th a t appeared to be the bes t soluti ons to 
the p robl ems ra ised in t rying to meet these two goals. Our s tu dy was 
based on 72 congenita l dislocations, 20 congenital dysplas ias a nd 
subluxa tions, and 50 r es idu al di slocations and sublu xa tions which were 
sequelae of p reviously trea ted malfo rma tions. In each of th ese ca te­
gories, thi s s tudy tries to review the p roblem s, to examine some of the 
recently p roposed soluti ons, to p resent our personal expe ri ence and 
f in ally to formul a te m ore reli abl e indica tions. 

D I S L 0 C .-\ T I 0 i\ .-\ F T E H T 11 E A G E 0 F W A L I{ I 1\ G 

A. R edu ct ion of disloca tion and prevention of avascular necros is 

The severe fa ilures in the trea tmen t of congenit al d is loca tion of th e 
hip a re rela ted to avascul a r nec rosis. In fact, avascul a r necros is may 
cause deformity of the fe moral head and sometim es hopeless ly co m­
p romises the results . Ep iphyseal alt era tions have occurred as a conse­
qu ence of red uction . Many a study on thi s topi c show the importance 
of circul a tory di s turbances of the epiphys is. af ter trac ti on on th e 
pos terio r circumfl ex a rt ery a nd a ft er excessive p ress u re on th e femora l 
head. It seems obvious to us now that any redu cti on shoul d be 
a ttem pted only aft er preparation by continuous trac tion of th e relevant 
lower limb. P rog ress ive ly loweri ng th e femora l head helps th e ci r­
cul a tory ·sys tem to adap t to the new position of th e fe mur nnc! loosens 
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the hip mu scles. These precautions, although efficient, s till need im­
provement, since statistics continue to show a variable but sometimes 
significant percentage of avascular n ecrosis. It occurred to us that 
the preparation technique might be able to be improved on. \Ve have 
to rem ember at this point what we lea rned from Somervi lle. In 
November 1957, he reported a series of 50 di slocations, all of which 
had been reduced without causing any subsequ ent avascular necrosis. 
The 50 cases had been prepared for the redu ction on a Scott frame, i.e. 
by progressive traction and abduction. These results increased interest 
in progress ive abduction. In Paris, Petit quickly adopted this new 
procedure. Prior to his visit to Oxford in 1957, continuous traction 
alone had r educed the rate of avascular necrosis in his patients to 15 
per cent. After his visit to Somerville, the use of traction abduction 
and internal rotation allowed him to improve his results drastically. 
At the Paris SICOT Meeting in 1966, he r eported about 0.5 per cent 
avascular n ecrosis after reduction. 

\Vithin the past decade we have used progressive traction with 
abduction and internal rotation on all dislocations in older children, 
with extremely good results. Of 72 dislocations, 17 of which were in 
children more than 4 years old, we have had only one avascular 
n ecrosis, and that was in an 8-year-old girl after a difficult open 
reduction. One may therefore assert that post reduction avascular 
n ecrosis can be prevented by slow progressive preparation, with 
traction abduction and internal rotation. This preparation seems to 
help the hip, and its vessels and muscles, adap t to the position needed 
for redu ction. 

We go beyond this and use it to achieve a truly alraumatic pro­
gressive spontaneous reduction. Our concen1 is to set the hip in such 
a position that it later allows the spontaneous penetration of the head 
into the acetabulum. This ideal position is situated on an axis called 
" the reduction axis" (Figure 1 a, b, c), which passes through the mid­
points of both teardrops on the A. P. film. In order to place the head on 
that axi one has to use: 

a) traction, in order to position the head in front of the acetabulum, 
b ) abduction, in order to horizontalize the femoral neck, and 
c) internal rotation equal to the anteversion angle. 

When the hip is perfectly oriented on the ax is , traction is abandoned 
and the position is held in a bila teral spica cast. Definite reduction 
occurs by itself in the cas t. This is the phenomenon of h ead penetration 
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F igu re 1 a. B ilateral congenit al d is location in a girl aged 2 yea rs!~ m onths. 

in the cast (Figure 2 a, b, c ) desc ribed by Scvc rin and la ter by Petit. 
Our experi ence sh o,Yed that progress ive spontaneous penetration 
occurs in m os t cases wh en the orientation of th e l em oral h ead is k ept 
in the spica. Of 72 di sloca tions (T abl e 1 ) , 56 (77 p er cent ) of th e cases 
were r ed uced in this way. \Vh at a re th e adva nt ages of thi s techniqu e? 
1 ) It is a n a tra uma lic closed red ucti on . Its sa fely is obviou s, s in ce out 
of 56 reduction s we h ave n ot h ad one sin gle case of avascular necros is . 
2) It is effi cient, sin ce out of 72 disloca tion s it a ll owed a closed 
redu ction in 56 cases, 13 of which were in chil d ren more th an -! years 
of age. 3 ) It pe rmits d is tinguishing be l\Yccn hips whi ch will respond to 
closed redu ction and th ose whi ch need an open procedure. Th e 
criterion is lh e absence of penetration of the head after ad equat e 
immobiliza ti on in the sp ica . In those cases a rthrog ra phy alm os t always 
sh ows a nar rO\\' p inh ead- like is thmu s. There is n o way th e h ead can 
go through i t, so open redu cti on is ma nda to ry. However , in orde r to be 
effi cient, thi s techniqu e has to be veru precise. Adh esive skin trac ti on is 
app lied on bo th lower limbs and is ca refull y padded with band ages . In 
or der to keep the limbs unde r enough tens ion , th e ba nd ages arc 
rerolled every secon d day. \Vhil c on e person removes lh c traction 
weights a nd m aint ain s th e limb in pos iti on by appl y in g slight tracti on , 
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Figure 1 b. S ell ing of t h e f em oral heads on " the r ed ucti on axi s". 

Fig ure 1 c. Bilat era l reclucl ion occurred by i tself in the cas t. 
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Figure 2 a, b, c. 
Th e ph en om en on of h eacl 
pen etration s tudied by 

nrl hrog raphy. 

Figure 2 a. Gi rl, aged 3 y ears. 

Figure 2 b. AI /h e stage of imm obili=a l ion i11 /h e ras l. 
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Figure 2 c. 2 m ontl1s later. 

another person roll s the bandage. The band age has to be tight enough 
to prevent s lipping of the adhesive on the skin, but obviously should 
not be so tight as to hamper circulation. Counter-traction is obtained 
by immobilizing the chest of the child in a canvas brace fastened to the 
bed and eleva tin g the bottom part of the r eduction frame (Figure 3). 
The three stages in selling lhe femoral head on the reduction axis are 
as foll ows : a) low ering is performed by longitudina l traction with 
progressively heavier weights. X-rays arc taken once a week to check 
the progress ion of lhc h ead. Traction force va ri es and h as been adapted 
to each pa rti cu la r case. For a 11f2 -year-old child , one s tarts with 0.5 kg 
and progress ively reaches 3 to 4kg by th e end of the third week. In 
older children, weights reach 4, 6, 8 and so metimes 12 kg. The lo\Yering 
pha c may las t more than 1 m onth . It is therefo re a quite forceful 
traction, bul it is progress ive . It is s topped when th e head is in front of 
th e acetabulum . b ) A bduclion. This is performed by la ter al displace­
m ent of th e trac tion pulleys on the curvilinea r edge of the reduction 
fram e. An abduction of 45 ° to 50 ° is achieved within 10 days. 'Vhen 
25 °-30 ° of abduction a rc obtained, the s traps of internal rotation are 
se t in place. They are only supposed to count eract the ex ternal rotation 
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T able 1. Congenit al d is locations : 72. 

closed reduction : 56: 77.8% 
Avascular necrosis: 0 

6 7 

Open reduction : 16 = 22.2 ?o 
Avascular necrosis : 1 

in the beginning and la ter to ind uce some int ernal ro ta ti on . c) Int ernal 
rotation . This is perform ed by use of a fold ed s trap (Figure 4) api)li cd 
at the roo t of the thigh and fas tened with a safely pin lo th e pos tero­
la tera l aspec t of the bandages. One of the h eads of the folded s tra p 
turn s a round the thigh and mu s t be a nchored lo the bed in ord er to fix 
the ro tation and th e limb. The olh cr h ead, th e m os t superfi cial on e, 
support s the weights and a ll ows prog ress ive int ern al rota ti on. Thi s 
latter becomes eas ier when longitudina l trac tion dec reases. It is th ere­
fo re necessary lo decrease th e trac tion as n eeded fo r th e rola li on . 
Abduction rema ins un ch anged a t thi s s tage. Internal rotati on reaches 
prog ress iYely th e anteve rs ion a ngle, and will therefo re be different for 
each cas.e. One s tart s with 0. 100 kg and r each es prog ress ively 0.500 kg, 
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Fiaure .'J. Th e redu ction fram e. 

0. 750 kg up to 1 kg. It is essenti a l lhal th e three s tages arc adapt ed to 
the child 's reacti ons. No p a in should he fell. If th e child co mpl a in s in hi s 
s leep or during th e day, the sequ ences arc loo fas l. One then mu s l s lop 
for a day or two, or one m ay go backwa rds and dec rease the weights 
or th e abduct ion if n ecessa ry . The m os l difficult pa rt of th e treatm ent 
is th e inte rnal r otati on and should he perform ed ve ry gently. Thi s 
progress ive se llin g of th e h ead and n eck of the femur on the redu ction 
ax is i · checked on X-rays once a week. The minimum lim e for this 
phase is 5- 6 weeks. In older children or in diffi eull cases, il m ay lake 
2 m onth s. \Vhcn the pos iti onin g of the hip is good , il is then lim e to 
maintain th e positi on in a bil a tera l spica cas t with out an y reducti on 
m anceuv rc. i\Iaking th e spica is nol pa rti cularly dif ficult and is done 
on a redu c ti on fr ame in orde r to preven t an y m ovement. The child is 
not usua lly a ncslh eli zcd but is a lways seda ted . Sever a l ass is tant s a re 
n ecessa ry in o rde r to ho ld the pos iti on obta in ed af ter tracti on 
( Fi gm c 5). 11 is essential lo k ee p /h e f em oral h eads in the right 
dirt•clion in th e cast , if one ex pec ts the m to penetra te inlo the 
ace tabulum . Us ua ll y we h ave kepl the pa ti ent s immobilized for a 
cou ple of m onth s befo re checking th e redu cti on . Hcccnll y we h ave 
ac tu a ll y n oti ced on lomog ra ms m ade th ro ugh th e cas t lh a l penetra ti on 
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Figure 4. Int ernal rotation : 

/h e two heads of /h e f olded strap. 

may occur more rapidly. This has allowed us to shorten the immobiliza­
tion in the cast and go directly to the next step, which is surgical 
stabilization of the reduction. 

B. Stabilization of the reduction and prevention of res idual 
hip dysplasia 

After the age of walking, the reduction of the dislocation is unstable 
and in most cases requires surgery. In order to accomplish this in the 
best way, one has to consider the future of the hip, the risk of ostco­
arthritis later, and the prevention of residual hip dysplasia. As a maLLer 
of fact, long term follow-up shows that this dysplasia remains quite 
frequent after classical trea tment, i.e. after femoral osteotomy as 
advised by Somerville and Pauwels. The improvem en t of congruity 
obtained by varisalion derolation osteotomy is unable in most cases to 
allow normal developm ent of th e ace tabulum . This latter rema.ins 
insufficient and cannot prevent the onset and worsening of late sub­
luxating coxa valga, which compromises th e end rcs ulls of th e trea t­
ment (Figure 6) . 
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Figure 5. Th e bilat eral spica us ed for closed redu ction. 

\Vc h ave therefo re considered very carefully the works of those who 
sugges ted direct correction of res idual acetabular insufficien cy. Pem­
bcrton repo rted a technique of pericapsular os teo tomy of the ilium 
which would allow better cover in g of the head and stabilization of th e 
reduction and su bscqucn lly beller development of the ace tabulum . \Ve 
have n o experience with that kind of operation, which appears to be a 
sophis ti ca ted acetabu loplas ty. Theoretically its disadvantage migh t be 
to modify th e sh ape and capaci ty of the acetabulum. In practice, it does 
n ot seem to be an easy opera ti on. Salter, on the other hand , h as 
designed an ope ra ti on to correct th e maldircction of the ace tabulum 
without a lt ering it s int eg rity. Technically this operation is eas ier and 
its effic iency has been p roven in a large number of cases. 

\Vithin the past 10 yea rs we have used th e innominate os teotomy of 
Salter to s tabilize reductions in dislocations in older chi ldren. The 
following will show how we have incorporated this procedure into ou r 
therapeut ic p rotocol. One h as to separa te closed red uctions from the 
cases which require an open reduction . 

n ) Closed r ed 11 cl ion . When th e X-ray film shows th at the h ead h as 
pene tra ted th e ace tab ulum , the spica cas t is r emoved under genera l 
aues thesia . The pos iti on of the hip is th en ch ecked with a new A. P. 



:!7-l-

F ig ure li. /l r; !J ag etl J j /11 () /1/h s. 0fl l'll red u dif, ll awl Pu r isu l iull d!'rn luli o 11 {n11u ru/ 

ns l en l rH II!J. F ai lure n f "" rmul acela lml rtr d euclot>lll elll owl n:s id u(l/ s u/J/1/ .l'/1 1 io 11. 



D! SI.OC ATI O:\ A:\D SUB I. CX.-\ T! O:\ OF T il E !Ill' 375 

.( 
F igu re 7. l ' osi l ioning o f th e chile/ o n l h t• "fl errrliny t a /Ji l' . 

film . \\'ith ou l m odifyin g a bdu c ti on one ta kes a n A. P . film in a free 
p os iti on an d lh en an o th e r on e in int e rn a l r o ta ti on equ a ling the ante­
Ye rs ion a ngle. There is n o m oYem enl of th e j oint , hul lhe purpose of 
I hi is lo de te rmin e be fore in nom in a le os teo tom y whi ch cases will 
n cc cl a combined fem oral derotntion os teo tomy . As our experience has 
s hown thal excess ive a nt eve rs ion s can lead lo r edi s locali on s, we lend 
to co n ·ec l th ose OYe r 55- 60°. ln th e ope ra live th ea tre lh e p a li enl is 
p o iti on ed p ar tl y on hi s s id e, with lhe lowe r limb in abdu ction int ernal 
rotation ( Fi gure 7) in o rd e r to m a int a in cong ruit y. Al thi s s tage, on th e 
ba sis o f th e preop er a tive X-ray one decid es wh e th er to u se s impl e 
inn omi na te o. teo tomy o r to co mbin e il with a cl cro ta ti on os teo tomy. 
In bo th case , s in ce r ed uc ti on h as been obt a in ed, th e wh ole ope ra ti on 
will re m a in ex tra-a rti cul a r, o th e re is n eYe r a ny direc t ac ti on on lh e 
j oint it se lf a nd it di f fe rent elem ent s. Th e refo re one may say th a t from 
th e beginnin g of trac ti on until th e end of the s urg ica l s tabiliza lion , th e 
trea tm ent re ma in s a t raum a ti c ( Fi gure 8 a, b, c, cl , e and Fig ure 9 a , 
b, c, d ) . From lh e techni al v iewpoint , innominate os teo tom y w as 
pe rfo rm ed as cl esc rib d by Sa lt e r bul with s light m odi ficati on : 1 ) Th e 
ope rati Ye pos it ionin g is s li ghtl y d iffe rent. 2) There is n o a rthro tomy 
s in ce th e di s loca ti on i red uced. 3 ) 'J'h e re is n o addu c tor or ili op soas 
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Figu re 8 a. Bilat eral co ng enital dislo cation in a girl of 17 m onths. 

Figure 8 b. Low ering o f th e heads bu longitudinal traction . 



DISLOCATIO~ AKD SUBLUXATIO=" OF THE II IP 

PER. L 
14 XII 7~ 

Figure 8 c. S ellin g o f /h e f em oral h eads o n /h e reduclion a :t is . 

PER. L 
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Figu re 8 d. Bilal cra l red uct ion in th e cas t ( t om ogram). 
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Figure 8 e. S tabi li=ation of th e redu ction by inn ominate os t eo tomy 0 11 th e lr ft 0 11 

F ebruary 14., 1974 and 0 11 th e right on March 28, 1 97.~ . 

tenotomy since the closed reducti on has allowed progressive s tre tching 
of these muscles. 4) .'f.here ··,Yas no capsulorrhaphy. Subseq uently, we 
think tha t it might have improved the s tabilization of three hip dis­
locations which recurred a ft er operation. \Vh en femoral dcrolation 
osteotomy is n ecessary, we perform the two opera tions on th e same 
day. Femoral os teo tom y is performed fir st through a lateral approach 
over the subtrochante ric area, then innominate os teo tomy proceeds 
through the u sual approach. After surgery, the child is immobilized in 
a bilateral spica af ter the best pos iti onin g of th e lower limbs has been 
ascer tained by X-rays. A coupl e of months la ter the wires a rc removed, 
but the lower limbs remain immobilized for one m ore m on th in plaster 
splints ''"hich allow flexion ex tension with 30 ° of abduction and 
m odera te int ernal rotation. 

b ) Open reduction . If 2 months of being in a plaster cas t has not 
allowed th e head to penetrate the acetabulum, we proceed with arthro­
graphy in order to ch eck the interposition and the nature of th e intra­
articular obstacle. \Ve perform th e open reduction first; it is very im­
portant I hat the h ead be perfectly reduced be{ ore stabilizal ion. This 
s tep is pe rform ed with innominate os teo tomy, either during the sa me 
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s tage or in a second s tage. The approaches have to be adap ted to the 
different problems presenting together. There are three of them: 

1) If the h ead has been IO\YCred and is well directed , if the ante­
vers ion is not excessive, we proceed then with Sailer's opera ti on . Re­
duction through an ant erior app roach and s tahilizati on by inn omina te 
os teo tomy (Figure 10 a, b, c, d ). 

2) If the head is low enough and the ant eversion angle exceeds 55 
to 60 °, red uction is th en perform ed through a \Va lson-Jon es approach 
allowin g also a derotation os teo tomy. Innominat e os teo tomy is per­
form ed through a second approach either immed ia tely or a ft er 4- 6 
weeks of plaster immobiliza tion. 

3) If the h ead h as not been lowered enough in older children or 
after previous treatments elsewhere, Lhe main con cern is the red ucti on . 
If this taller was perform ed forcefully, the risk of avascul ar necros is 
would be quite high . Our only case of avascul ar necrosis was in an 
8-year-old girl whose redu cti on h ad been difficult. The solution to thi s 
problem has been given by Klis ic. Af ter referring to Ombredanne' s 
works he showed by hi s operative successes that the bes t way to 
red uce the di sloca tions, wilhoul danger ous pressure on the femora l 
h ead, was to perform a shortening of /h e shafl of /he f emur. \Vc h ave 
had experi ence usin g hi s techniqu e for, e.g. a rthrogryposis, ce rebra l 
palsy and osteomyelitis sequelae, whi ch have a worse reputation than 
congenit al disloca tions. The result s obtained allow us to s tale th a t his 
technique is, at present, the bes t solution we found to lhis problem. 
From the techni cal viewpoint we perform a \Valson-Jones approach 
with fem oral os teotomy under the lesser troch anter. As Klisic advises, 
the psoas tendon is divided and the j oint approached on it s inferior 
aspect after r eve rsing the proximal fragment into abduction. \Vh en lh e 
j oint has been cleared, red uction of the head into the ace tabulum is 
performed and does n ot appear to be impeded by th e glutei mu scles. On 
lhc contrary, the long muscles of the thigh a rc ove t·s tretch cd and 
induce a dangerous pressure on lhe reduced h ead. The only way to 
prevent thi s is lo sh ort en the shaft as needed. \Vhcn femoral osteo­
syn thesis is compl eted, s tabilizalion of th e reduction is s tarted a t once 
or is performed as a second-stage procedure af ter plaster immobiliza­
tion in lhc most s table p osition . Klisic s tabilizes his redu ction with a 
Chiari osteotomy. Up lo n ow we h ave always used lhe innominate 
os teotomy. 

For these difficult cases it occurred to u s th a t we could widen th e 
spectrum of indicat ions by usin g Steel 's " trick". Thi s author obtain s 



380 GEORGES ~IOHE L 

Figure 9 a. Congenital dis location of rigl1/ hip in girl ag ed 5 years 7 m onths and 
w eighing 18kg. B eginning th e skin traction on August 9, 1974. W eight s reacher110kg. 

F igu re 9 b . S ettin g of th e f em oral head on I he red uction axis. 
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Figure 9 c. R eduction in I he cas t ( tomogram ) . 

Fig uu 9 d. S labili::alion of lir e reduction bu inn ominate os leo lomu. 

25 ACT .\ 01\T II OI'. 4(i , 3 
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Figure 10 a. Cong enit al dislocal ion o f I he right hip and subluxation of I he left hip 
in gi rl aged 2 uears 2 m onths. 

MOU. I 2 VII 65 

Figure 10 b. Absen ce of penetration of 1/w head on I h e right a fla imm nb ili:alion 
in I he s pica . 
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F ia u rP 10 cl. Tr e(l / lll enl bu S(l l/ er's n pera l ion. 
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an eas ier and more efficien t clis tal fragment tilt by dividing the ilio­
pubic and ischiopubic r ami . \Ve have u sed it on ce and were very 
pleased with its effici ency. 

The solutions that \Ye have proposed appear to answer the wid e 
spectrum of possibiliti es. Incoercible and incongruous hips arc n ot 
indica tions for Colonna a rthroplas ty. One knows by now tha t its later 
r esults arc m ed iocre or poor, and it pleases u s to solve th ese problems 
with a different solution. 

R E S U L T S 0 F C 0 ?'\ G E N I T A L D I S L 0 C A T I 0 N T R E A T i\1 E N T 

These are the results of 72 dislocations. The younges t child was 15 
months of age, the oldes t cases were 8 years old. l\Iinimum follow-up 
was 1 year, m aximum \Yas 10 yea rs. Fifly-two per cent of the cases 
have been followed- up for a t leas t 5 yea rs. Fifty-six di sloca tion s were 
r educed by closed methods, 16 by open m ethods. All cases were made 
stable by Salter 's innominate os teo tomy. Additional cl crotation os teot­
omy was performed in 15 cases, of which nine \YCrc one-s tage opera­
tions and six were two-s tage procedures. Additional varisation clcrota­
tion os teo tomi es were clone in eight cases, four pl"ior to inn om in a te 
osteotomy and four subsequently. 

From the clinical viewpoint one m ay stress that closed reductions 
did n ot lead to any limitation of the range of m otion of the hips, but 
some open reductions d id . 

From the roen tgen ological viewpoint the r esults were assessed 
according to Severin's class ifica tion as described by Salter. In type I , 
the hip is perfect, with a n orm al CE angle, and this is considered an 
excellent res ult. In type II , th ere m ay be some deformity of the femoral 
h ead but a norm al CE angle, and thi s is cons iclcrccl a good result. In 
type II spec ial, there is m ode rate defo rmity of th e femora l h ead but a 
normal CE angle. In type Ill , th ere is res idual dysplasia of th e hip but 
no subluxa ti on; however, th e CE angle is less th an normal. T ype ll 
special and type III toge ther a re considered fair results . In type IV, 
there is some deg ree of subluxa tion with th e CE a ngle n ea r zero, and 
this is considered a poor re ult. In type V, th e subluxat ion is more 
severe or th ere is a "wand ered ace tab ulum". In type VI, th ere is 
complete d isloca tion. Both type V and type VI are considered complete 
failures. 

Rcs ulls arc presen ted in Tabl e 2. The g roup of children und er 
4 yea rs of age (Figures 11 and 12 ) with 55 cli sloca ti e ns h ad excell ent 
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Figure 11 . f.u nga1ilal dis location of th e right hip in bou aged 1 uear 5 m onths . 
Six all(/ a half uears aft er closed redu ction and inn ominate os t eo loni!J . 

Figure 12. Congenital disloca tion o f lit e left hip in a bou aged 2 uears 4 m onths. 
Six uears t en m onths aft er closed redu ction and inn ominat e os l eo lomu (th e 

ant eve rs ion angle d ecreas ed). 
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Figu re 13 a. Co n genit al dis location o f th e left hip and s u!Jluxalion of I he right hip 

in gi rl aged 5 uears 9 m on/ hs. 

a nd good res ults in 85 .-l per cent of the cases . There was onl y one poo r 
result . In the 17 hips in children between 4 and 8 years of age 
(Figures 13 and 1-l ) 58.8 per cent h ad excellent and good res ult s. 'I'h erc 
was one poo r result and one compl ete failure. 

The co mplications observed durin g th e trea tm ent of th ese 72 di s­
loca tions a re as follows. 

One case of avascul a r nec ros is in a n 8-yea r-old girl with an un­
trea ted dislocation . Open redu cti on was perfo rm ed and th e head wa s 
r educed forcefull y without the requi red shaft short en in g. 

Seven cases of redi sloca tions, di s tribut ed as fo llows: One case by 
mu scle retract ion, set back into pl ace by a n ite rative open redu cti on ; 
thi s was the pa tient with avasc ul a r n ec rosis. One case by techni ca l 
failure of the innomina te os teo tomy; the hip was se t back into p lace 
by closed redu ction and m ade stabl e by a repeal ed inn omin a te 
os teo tomy. 

F our cases were due to exess ive anteve rsion: a ft er r epeal ed cl sed 
reducti on for three and open p rocedure for one, a nt eve rsion was 
correc ted by derota lion os teo tomy; result s were all good except for one 
case which prog ressively subluxed. 
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F ig ure / 3 /J. S<·ven u ca rs a ft er rlosecl red uction and inn omin a t e os t eo tomy. 
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Table 2. Radiographic res ull s of primary treatm ent for dis location bas ed 0 11 

Se verin classi{ical ion. 

% 
52.7 

40 

20 

100 

% 

29.4 

55 HIP 5 

32.7 

Ages 1.3 to 4 years 
excellent or good 85.4"; 

17 HIPS 

2g . 4 

Ages 4 years to 8 years 

excellent or good 58.8 :1. 
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Figure 14. Girl aged 8 y ears 2 m onths. Cong enit al dis loca tion o f th e left hip ; open 
redu ction aft er failur e o f closed reduction, f ollow ed by inn ominate os t eo tomy 8 

m onths la t er. No rm al Cl-: ang le at th e end o f growth (16 'h y ears). 

One case of capsul ar lax it y was a good resull in th e end aft er open 
red uction and cap sulorrhaphy. 

Two cases of secondary di splacement of the inn ominate os teo tomy by 
insuffi cient fixation; on e case was reoperated with good res ult, the 
other was a poor anatomi ca l result but the family refused it erative 
surgery O\Yin g to a good fun cti onal result. 

F our case of skin perfo rati on by the Kirschn er wires . 
Seven cases of transit ory s tiffn ess after cas t immobilization, four of 

whi ch seem to have rea on abl e explanati ons: L\yo cases \Ye re open 
reductions and in the lwo oth ers the wires h ad penetrated into th e 
joint paces . The seven cases improved with "unloading" skin traction . 

In one ea e, undisplaced supracond ylar femoral fracture occurred 
durin g removal of the spi ca . 

DYSPLASIAS AND SUBL U XATIONS 

Treatm ent of congenital dysplasias and congenital subluxa lions is 
easier than in th e case of di sloca ti ons, since the prerequi site of re­
duction is already obtained. In this case th e head has not left its 
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Figure 15. Bilat e ral co ngenital s u!Jlu.wlio tl in a girl og t• cl 2 IJ <' Ors 2 tll nt!lh s. 

Inn o min at e os leo tomu on bo th sid es . /l esu/1 7 {/ ea rs la t er ( lh ~ rml euc rs io n of lh ~ 

f em o ra/n eck d ecreased ) . 
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ace ta bulum and , if concentri city is not good en ough , it remains easy 
in mos t cases to repl ace th e head in th e bolto m of th e ace tabulum sin ce 
th e re is n o interpos iti on in a s ubluxati on . Ho \Y evc r, in old er pa ti ent s 
good ccntcrin g of the h ead so metim es requires prepara ti on by slow 
prog ress iYe s kin trac ti on. lt is u sed in all cases associated with a 
contralat e ral di sloca ti on , s in ce bolh hip s a re th en s ubj ec ted to trac ti on. 
\Vh en th e congr uit y is good, trea tm ent of th e dysplas ia may th en be 
lmd ertakcn. lt is log ical n owadays to co rrec t direc tl y th e m aldircc ti on 
of th e acetabulum , sin ce il is th e m os t essenti a l fa cto r of the dysplas ia. 
Among pelvic os teo tomi es th e bes t choice appears to be Salt e r' s in­
nomin a te os teo tom y . As a m a ller of fa ct, Salter's result s (Sa lt er & 
Dubos 197-! ) arc so r ema rkabl e that it seems impossibl e to obtain 
bett e r result s with any oth e r techniqu e : 100 per cent arc good res ults 
br{ore age 4. and 91.6 per cent afler that age. 

\V c have pe rsonally used the sa me tec hniqu e in 20 cases : 8 ca ses of 
contralat era l clysplasias or s ubluxati on s and 12 cases of isolated dys­
plasia or s ubluxati on s. Six cases \Yere cons id ered to require combin ed 
derota ti on varisation os teo tom y during th e sam e procedure as th e 

Figure 16. Unlrealed subluxa tion of th e rig ht hip in a girl of 12 uea rs. R es ult 
2 uears later aft er ua risalion derolalion f em oral os leo lomu and innominate 

os leo lomu. 
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Tab le 3. Radiographic res u /l s of primary treatm ent f or s ubluxa t ion bas ed 0 11 

Seuerin class ifical i&n . 

100 

80 

60 14 HIPS 

% 

20 

11 Sll Ill IV V 
Ages 1.8 to 4 years 

excellent or good 92 . 9 % 

6 HIPS 

3 .3 

16 .7 

11 Sll Ill IV V 
Ages 4years to 12 years 

excellent or good 83 . 3 '; 
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pclYi c os teo tomy. In lwo cases femoral osteotomy was und ertaken as a 
second-s tage procedure. The minimum follow-up period was 1lj2 years, 
the maximum follow-up was 9 years. In nine pati ents the foll ow-up 
las ted 5 years. The g raphs of our results are sh own in T abl e 3. In 
patient s und er 4 years of age, 92 .9 per cent of our result s were 
excell ent or good. One case was fair . In pati ents m ore lhan-! years old, 
83 .3 per cent gave excell ent or good res ults and on e was consid ered a 
fair result. Afler reviewing our cases we think tha t combined femoral 
os teo tomy is not necessary in young children (Figure 15) . As a matter 
of fa ct, the percent age of excell ent result s is higher in the group whi ch 
did not have femoral osteotomy. \Ve h ave noticed in several of these 
cases a spontan eous improvement of the femoral dyspl as ia , particularly 
of the anteversion. Con sequently, in the future we sh all choose com­
bined femoral and innominate osteo tomy only in older children with 
severe subluxation (Figure 16 ) . 

The compli cation s in thi s group are as foll ows: one modera te 
avascular n ecrosis in a 2 1f2 -yea r-old boy who und erwent a combined 
femoral and pelvi c os leo lomy. Thi s child had n ot h ad any tracti on 
prior to lh e opera ti on . As ad vised by Salte r , we should h ave tenot­
omized the adductor and th e psoas in order to redu ce lhe pressure on 
lhe femoral head. One technical failure of innominate osteo tomy 
reopcrat ed at 3 \Yccks pos lopcralively in a lOlh -yca r-old girl. One 
h ealin g delay in an 8-year-old girl. Two cases of superfi cia l sepsis. 

HE S IDl A L SlJ BL U XATIO NS A N D DI S LO C ATI O J'\ S 

A S SEQUE LA E OF P11 EV IO US LY THE A TED 

?11 A L F 0 1\ M A T I 0 N S 

Coxo-femoral dy plasias sometim es remain modera te but most oft en 
arc important. \Vhcn encountered, durin g growth , aft er a previous 
trea tm ent , th ey rai e difficull probl ems whi ch up to n ow have been 
·olvcd by fe moral os teo tomi es, whi ch some times h ad to be repea ted , 
shelf operati on , and Colonna 's a rthroplasty. Nowadays, pelvic os leo t­
omi s allow a n ew approach and result in a prog rcss iYc shift to n ew 
indi cnti ons. Two techniques h ave bee n specially developed: Salt er's 
os teo tomy nnd Chinri 's os teo tomy. From the m echani cal viewpoint , 
th ese two operati ons give an anal ogo us res ult : it improves th e coverin g 
of th e h ead nnd makes th e hip s table. JroweYcr, from th e ph ys iologica l 
Yi ewpoint , the re ·ult i quit e different. In the fir s t case, the head is 
CO \'Cred by the cn rtil ag in ou po rti on of th e nce tnbulum and th e norm al 
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a right hip. 

t1 = left hip. 

F ig ure 17 a, b. R ilat era / res id u al s u blu .ra lion i n a g irl auPd 6 ueors 8 III Otlfh s, u/ICI 

res ult s 6 y ears a ft er co mbin ed v a ru s f em oral os t eo tom u an d int10 111inat e os t eo to tii !J. 
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Fiaure 18. Girl aa ed 12 uears :l m onths. R es idual clis locat inn aft er open reduclinn 
o f th e left hi[J. Opl' ll reduction bu Klisic's t echnique and s tabili:ation bu inn nminat e 

ost eo tomu in th e sam e session . ll esull 3 uears lat er. 

conditi ons of a joint arc res tored . ln lh c second case, the h ead is 
cove red by th e bony s li ce of the proximal fragment and separated 
from it onl y by caps ul a r int e rposi ti on. These condition s act ua ll y 
crea te an ar throplasty. Thi s difference is signifi cant indeed , and as far 
as we arc co ncern ed it gives th e prefe rence to inn omin a te os teo tomy in 
children as long a th eir grow th potential remain s noti ceabl e. ~cvcr­

th cless, to be successful thi s ope ration has to comply with p rerequisit es 
whi ch arc not met in a ll cases . It is first necessa ry for the head to he 
cenlered and reduced in th e tru e acetabulum ; without thi s, innominate 
o tco lomy should not be cl one. X-ray films prior lo the opera tion arc 
th e refore necessa ry to de te rmin e wh eth er simpl e innomina te os teo tomy 
or a combinati on of femoral and inn ominat e os teo tom y should he 
perfo rm ed . O ur ex peri ence has shown th al maj or coxo-femora l dys­
p lasias we re be tt e r trea ted by co mbin ed os teo tomi es (Figure 17 ) . How­
eve r, va ri sa li on should not be ove rdone, sin ce hypcrco rrccl ion of th e 
nec k-shaft angle mi ght remain wh en g rowth is compl e ted. If th e con­
ccnlri cil y is not accept ab le, whi ch happens parti cul a rl y in fix ed dis­
loca ti ons and su bl uxa li ons, one may s till build up a new hi p hy 
co mbinin g ope n red uc ti on and inn ominat e os teo tomy. Open reduction 
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will be perform ed through a \ Va tson-Jones approach with the r equi red 
femoral sh ortening as described by Kli sic. Innomin a te os teo tomy will 
then be don e through the usual approach , in the same opera tive s tage 
whenever p oss ible. Before s tartin g such a d iffi cult trea tment a second 
r equi site will be to determine the possibility of achieving good j oint 
reconstructi on . Our experience has made us aware th a t th e po tenti a l 
of h ead remodelling rem ains for a lon g time. On the condition tha t a 
n orm al articula tion rela tionship has been res tored within the j oint, one 
m ay expect good results up to 12 years of age {Figure 18 ). The some­
times as toni shing result s obt ained have m ade us completely aban do n 
Colonna's ar throplas ty . \Vh en the prerequis ites are n ot all me t, our 
indica tion is then a Chia ri os teo tom y. The author sugges ts this opera­
tion for children more than 4 ';2- 5 yea r s old. W e think that the growth 
potential rem ains so important at tha t age tha t an innomin ate os teo t­
omy is the better ch oice if the con cent r icity of the reduct ion is good . 
\Ve r eserve the Chiar i os totom y for fixed sublux ations in older child ren 
at the end of growth. It seem s to be the bes t indica tion in such circum­
s tan ces . However , our experience is n ot ve ry extensive and we h ave not 
included in thi s work the only case tha t we trea ted in such a way. 

T able 4 gives the results of 50 res idual subluxa tions or di sloca tions 
a ft er previous trea tm ent. Thirty-two cases were trea ted by s impl e 
innomin a te os teo tomy, 13 cases by fem oral + innominate os teotomy, 
and 5 cases un derwent open redu ction p rior to innomina te os teo tomy. 
\ Vh en femoral os teo tom y was performed, it was done a t the same lime 
as innomina te os teotomy in all but three cases : twice it was done 
before, and once a ft er. Fem oral co rrect ions were m ainl y : va ri sa tions in 
10 cases, derota tion twice, and combin ed va ri sa tion-d crota tion once . 
Twenty-nine cases were foll owed-up fo r 5 yea rs or more. The maximum 
fo llow-up was 10 yea rs. T he minimum follow-up was 1 yea r. The two 
graph s in Tabl e 4 sh ow the s ta le of those 50 hi ps p rio r to and a fte r 
trea tment. \ Vh a lever the difficulti es of th e trea tm ent , 54 pe r cent of 
the cases h ad excell ent and good rcs ull s . 

The co mp li ca tions observed a rc as fo ll ows. 
On e case of avascul ar n ec ros is in a 15-yca r-old gir l. \ft cr a 6-wcck 

period of prog ress ive skin trac tion reaching 9 l<g, th e surg ical ph ase 
required a 25 ° varisa ti on femoral os teo tomy + innomina te os teo tomy. 
T he tilt of the d ista l f rag ment was d iff icult and we were w rong not to 
do the u su al tenotom ies p r ior to it. 

On e techni ca l fa ilure of the innomin a te os teo tomy in th e firs t case 
of the series in 1964. 
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Table 4. 

50 HIPS 
AFTER FAILURE OF 

PREVIOUS TREA]MENT 

397 

OL---------~----~----~~--~~--~~--~~L-
11 Sll Ill IV 

100 

80 

60 

% 

40 

22 
20 

26 ACTA OHT IIO I' . ·16, 3 

excellent or good : 0 

2 

50 HIPS 
AFTER SECONDARY 

TREATMENT 

16 

excellent or good : 54 Y> 
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Three insufficient fixa tions with post-operative displacement. Two 
patients were r eope rat ed upon ea rly with a good res ult, the third case 
was done 211z years later with a fair result. 

One sepsis with j oint involvement healed well without sequ elae after 
prolonged antibiocytherapy. 

Four superficia l sepsis cases, among which two led to di splacement 
at the osteotomy site after premature removal of the Kirschner wires. 

One case of transitory painful s tiffness after plaster cas t removal. 

CO NC LUSION 

Two fac tors have been emphasized in thi s review: slow progressive 
traction with abduction and intern al rotation, and innominate os teot­
omy. The first procedure prevents avascul ar necrosis, and the second 
one prevents residual coxo-femoral dysplasia. These are two important 
notions which will a llow us in the future to further improve our resull s 
in this field. 

SUMMA RY 

Two additional risks a re involved in the trea tment of congenita l di s­
location of the hip when di agnosis is m ade too late: avascular necrosis 
folowing the reduction , and res idual coxo-femoral dysplasia. Our s tudy 
and the experience that we acquired within the pas t 10 years on 142 
hips show the value of closed reduction by slow progressive traction 
with abduction and internal r ota tion , and the value of innominate 
osteotomy. These are two s trong points on which we can base our trea t­
ment in order to further improve the resulls of our effort s in thi s fi eld . 
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