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Rotational acetabular osteotomy in congenital dysplasia of the hip 
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Summary. Rotational acetabular osteotomy was 
carried out in 127patients (147 hips) with acetabu- 
lar dysplasia, some o f  whom showed early or pro- 
gressive degenerative changes. Complications oc- 
curring during and after operation were transient 
lesions of  the lateral femoral cutaneous nerve in 
20patients, o f  the femoral nerve in 2, fracture o f  the 
acetabulum in 1, inadequate rotation o f  the acetab- 
ulum in 11, and infection i n 3  patients. Later com- 
plications were breakage o f  Kirschner wires in 3, ec- 
topic bone formation in 2 and acute chondrolysis in 
3 patients. Sixty-six patients (69 hips) were followed 
for an average of  5 years and 4 months, and in 
most o f  them satisfactory results were achieved in 
spite o f  these complications. 

R6sum6. Une ostbotomie cotyloidienne de rotation 
a 6tk rkaliske 147 fois sur 127 malades porteurs 
d'une dysplasie du cotyle, certains d'entre eux prk- 
sentaient des lksions dkgknbratives d~butantes ou 
bvolutives. Les complications per et post-op6ratoires 
suivantes ont bt~ observbes: 20 atteintes transitoires 
du nerf fkmoro-cutank, 2 du nerf crural, I fracture 
du cotyle, 11 rotations incorrectes du cotyle, et 3 in- 
fections. Les complications tardives ont btk 3 rup- 
tures des broches de Kirschner, 2 ossifications p6ri- 
articulaires et 3 chondrolyses aigiies. Soixante-six 
opkrks (69 hanches) ont bt6 suivis en moyenne pen- 
dant 5 ans et 4 mois, chez la plupart d'entre eux des 
rbsultats satisfaisants ont ktk obtenus malgrk ces di- 
verses complications. 

The uncer ta in  pred ic t ion  o f  fur ther  growth oi ~ the 
ace t abu lum after  opera t ions  for  congeni ta l  dys- 
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plas ia  o f  the hip makes  assessment  of  the results 
o f  any  p rocedure  difficult ,  even if  a good  result  
has been  achieved.  Closure  o f  the growth  plates  of  
the ace tabula r  t r i radia te  cart i lage and  of  the capi-  
tal f emora l  epiphysis  occur  at 12-13  years  of  age 
in girls, and  13-15  years  in boys.  Rota t iona l  ace- 
t abu la r  o s t eo tomy  has been  used af ter  the comple -  
t ion of  ace tabula r  growth  [10]. 

The opera t ion  fol lows out the ace t abu lum out- 
side the capsule,  and  p roduces  antero la tera l  dis- 
p l a c e m e n t  which covers  the f emora l  head.  Ace- 
t abu la r  dysplas ia  and  d i sp lacemen t  o f  the f emora l  
head  are corrected at the same t ime,  and  near ly  
n o r m a l  a l ignment  is usual ly  restored.  The biolog-  
ical and  mechan ica l  aspects  o f  the p r o c e d u r e  
seems reasonable ,  and  we have  used it to t reat  
dysplas ia  o f  the hip since 1974. 

The en bloc c i rcumferent ia l  ace tabu la r  osteot-  
o m y  is not difficult  to carry  out,  p rov ided  that  a 
sufficiently wide exposure  is obta ined ,  and  cer- 
tain basic pr inciples  are fol lowed.  There  are sev- 
eral pitfalls,  and  we have  exper ienced  some errors 
and  compl ica t ions  which we wish to report .  

Material and method 

One hundred and twenty-seven patients (147 hips) have been 
treated by rotational acetabular osteotomy between November 
1974 and April 1987. This was consecutive series, and all the 
operations were done by one of us (H A). 

The age of the patients at operation was from 12 to 
54 years (average 28 years), with only 8 over 40 years. One 
hundred and twenty-one were female and six were male. 

The diagnosis was congenital subluxation or dysplasia in 
every case, with 99 hips having both dysplasia and subluxa- 
tion. Osteoarthritis was present in 48 and was graded as early 
in 30, progressive in 15 and late in 3. 

All patients had pain in the hip which varied in severity 
and frequency. 
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Fig. 1. h The skin incision; B The dotted lines show the ante- 
rior and posterior approaches 

Surgical technique 

The patient lies in the exact lateral position. A single skin inci- 
sion, modified from Tagawa's original incision [8, 1% allows 
an anterior and posterior approach to the hip (Fig. 1). Gluteus 
medius and the tensor fasciae latae muscles are stripped from 
the iliac crest subperiosteally (Fig. 2A), and the lateral femoral 
cutaneous nerve is retracted medially. The two heads of the 
rectus femoris muscle are exposed, divided transversely, and 
retracted downwards. The reflected head is the landmark for 
the level of the joint. The iliopsoas is retracted medially to ex- 
pose the pubic bone, and the iliopubic eminence is identified 
subperiosteally. 
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Attention is next directed to the posterior approach. The 
piriformis, the short external rotator muscles and the proximal 
part of quadratus femoris are divided to expose the posterior 
capsule of the hip joint (Fig. 2 B). 

A special osteotome, designed by Tagawa, and curved to 
correspond to the curve of the acetabulum, is used. The line of 
osteotomy follows the attachment of the capsule to the pelvis 
one finger breadth above the acetabular ridge. The cut is made 
anteriorly and posteriorly around the circumference of the 
acetabulum, the osteotome being allowed to follow its own 
curve (Figs. 2 A, 3 A-D) .  The osteotome should not be allowed 
to penetrate the acetabular cartilage, although no harm results 
from penetration of the inner cortex of the floor. 

Whe the osteotomy of the pelvis is completed, the capsule 
is the only soft tissue attachment to the acetabulum, which is 
rotated and transferred anterolaterally, and at the same time 
displaced caudally (Fig. 3 B). In a hip with a high subluxation, 
the acetabulum is usually shallow throughout its whole extent, 
so the rotational displacement of the acetabulum should be 
lateral, rather than anterolateral. Excess bone should be re- 
moved from each side of the osteotomy (Fig. 3 B). The rotated 
acetabulum provides a more horizontal weight-bearing area, 
and returns the subluxated femoral head to a more normal posi- 
tion (Fig. 3 C). 

A trapezoidal-shaped bone graft, its size and thickness de- 
termined by the size of the gap created by the osteotomy, is 
taken from the wing of the ilium and used to fill this gap. One 
or two Kirschner wires (2 mm in diameter) transfix the dis- 
placed acetabulum, the graft and the pelvis (Fig. 3 D). Radio- 
graphs are taken to check the position of the femoral head and 
its cover. 

The average operating time in our last 25 cases was 
21A hours, and the average blood loss was about 900 ml. 

Plaster immobilisation is not used, and active movements 
are begun in the second week after operation. The Kirschner 
wires are removed through a small incision at the fifth or sixth 
week. Partial weight-bearing with crutches is then allowed. 
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Fig. 2. A Gluteus medius and the tensor fasciae latae muscles have been stripped from the iliac crest. The reflected origin of rectus 
femoris is shown; B The gluteus maximus muscle has been split. The external rotators and part of quadratus femoris have been 
divided 
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A B C D 
Fig. 3 A - D .  Diagrams showing the steps of the operation: A The line of the osteotomy; B The acetabulum is displaced and exces- 
sive bone is removed from each side of the osteotomy; C Medial displacement of the femoral head after removal of excessive 
bone; D A Kirschner wire secures the acetabulum, the bone graft and the pelvis. The improved acetabular cover and the improved 
position of the femoral head are shown (Shenton's line has been restored) 
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The crutches are discarded 4 -5  months after operation, and 
most of our patients resume their normal activities within 
a year. 

If  satisfactory congruence between the acetabulum and 
the femoral head has not been achieved, the situation can be 
improved by a concomitant intertrochanteric varus or valgus 
femoral osteotomy or by distal transfer of the greater trochan- 
ter with or without femoral lengthening (Figs. 4 and 5). 

Results 
Sixty-six patients (69 hips) were followed up 
from 21/2 to 123/4 years after operation (average 
51/3 years). 

Pain 
All patients had variable pain before operation, 
mild in 25, moderate in 30 and severe in 14. After 

\ 

C A B 
Fig. 4 A - C .  Combined operation with rotational acetabular 
osteotomy and intertrochanteric osteotomy; A Before opera- 
tion; B When there is poor congruity after displacement of the 
acetabulum, an intertrochanteric osteotomy will improve the 
position; C Combined rotational acetabutar osteotomy and 
valgus osteotomy 

operation, 58 patients (61 hips) were free of pain, 
6 (6) had mild pain and 2 (2) moderate pain. 

Gait 

Before operation, 50 patients had a limp, 20 used 
a stick and 2 needed bilateral support. After oper- 
ation, 39 did not limp, 21 had a mild, and 6 a 
moderate limp. 

Activities of daily living 

Improvement  after operation was not remarkable, 
and some patients still had difficulty with putting 
on their stockings, cutting their toe-nails and 
making a Japanese style bow. 

A B C 
Fig. 5 A - C .  Combined rotational acetabular osteotomy, distal 
transfer of the greater trochanter and femoral lengthening: 
A Before operation. There is marked overgrowth of the 
greater trochanter with shortening of the leg; B Dotted lines 
show the femoral osteotomy; C The result of the combined 
operation 
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Fig. 7. The pre- and postoperative CE angle (n = 69) 
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Radiographic measurements 

The angle o f  obl iqui ty o f  the acetabular  r o o f  im- 
p roved  f rom 33.6 ° _ 9.4 ° before  to 6.4 ° ___ 8.1 ° af- 
ter  opera t ion  (Fig. 6). 

The  CE (centre-edge) angle ranged f rom - 6 0  ° 
to 20 ° (average - 4 . 6 ° +  17.1 ° ) before  operat ion.  
After  operat ion,  the angle in all but  5 hips was 
more  than 20 ° (average 39 .30+8.5  ° ) as shown 
in Fig. 7. 

Pitfalls and complications 

Peripheral nerve lesions 

Twenty  patients  had a lesion o f  the lateral femora l  
cutaneous  nerve  with loss o f  sensation to light 
touch,  but  none  had severe pain or paraesthesiae.  
Two had lesions o f  the femoral  nerve,  but  re- 
covered well within a year  f rom the operat ion,  
apar t  f rom slight residual sensory disturbance.  

Fracture of the acetabulum 

One pat ient  had a large acetabular  cyst before  
operat ion,  and a f racture  occur red  during the 
os teotomy.  

Excessive rotational displacement 

This was recognised in the an te ropos te r io r  radio- 
graphs and  occur red  in l 1 hips, and most  o f  these 

Movement 

All hips, except  one,  had  a full or only  slightly 
l imited range before  opera t ion  with over  100 ° o f  
f lexion.  After  opera t ion ,  63 hips main ta ined  the 
same range o f  f lexion,  one  showed no  change and  
5 lost some movement ,  with a range between 60 ° 
and  100 °. Other  direct ions o f  m o v e m e n t  showed a 
similar trend.  About  90% of  the range achieved at 
opera t ion  was preserved  in most  cases. 

Overall results 

The  results were c o m p a r e d  using the hip funct ion  
rat ing system and classification o f  osteoarthri t is  
accord ing  to the Japanese  Or thopaed ic  Associa- 
t ion [9]. A group o f  pat ients  with no osteoarthri t ic  
changes improved  f rom 78.7 to 95.7 points af ter  
operat ion.  Those  with early osteoarthri t is  im- 
p roved  f rom 74.3 to 82.8 points  and  those with 
progressive changes f rom 65.5 to 85.1 points.  

Fig. 8A, B. Radiographs of the hip of a 21-year-old woman. 
A Before operation; B Three and a half years after operation. 
The femoral head is displaced laterally because insufficient 
bone has been resected from the osteotomy site 
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Fig. 9A-E.  Radiographs of the hip of a 21-year-old woman. A Before operation; B One month after rotational acetabular 
osteotomy. There has been improved in the position of the femoral head and acetabular cover. The joint space is narrowed; 
C Four months after operation. The femoral head has moved upwards as a result of absorption of the acetabulum. The joint 
space is further narrowed. These changes are due to deep infection; D At 8 months after operation and 3 months after closed irri- 
gation; E Five years after operation. Upwards and lateral displacement of the femoral head persists, but the configuration of the 
joint is well preserved 

Fig. 10A-D. Radiographs of the hip of a 27-year-old woman. A Before operation; B One month after operation. Rotational ace- 
tabular osteotomy with distal transfer of the greater trochanter and femoral lengthening (performed at the same time); C At 1 year 
9 months after operation. Ectopic bone (15 mm x 30 mm) shown by an arrow; D Three years and two months after the first opera- 
tion and one year and 4 months after removal of ectopic bone 

a l so  h a d  a n  exces s ive  l a t e r a l  d i s p l a c e m e n t  con -  
f i r m e d  in t he  l a t e r a l  r a d i o g r a p h .  T h e  c l i n i c a l  re-  
sul ts  a r e  s a t i s f a c t o r y  so far ,  a p a r t  f r o m  s l igh t  
r e s t r i c t i o n  o f  f l ex ion .  

Deficient resection of  bone from the osteotomy site 

This  e r r o r  was  f r e q u e n t l y  m a d e  in  the  p a s t  so t ha t  
t he  f e m o r a l  h e a d  was  le f t  in  a l a t e r a l  p o s i t i o n  
(Fig .  8). T h e  c l i n i c a l  r e su l t s  r e m a i n  exce l l en t .  

Infection 

S u p e r f i c i a l  seps i s  o c c u r r e d  in  t w o  p a t i e n t s ,  a n d  
h e a l e d  a f t e r  d e b r i d e m e n t  a n d  c h e m o t h e r a p y .  O n e  
d e e p  i n f e c t i o n  o c c u r r e d  in  w h i c h  the  a c e t a b u l u m  
w a s  p r o g r e s s i v e l y  a b s o r b e d  a n d  the  f e m o r a l  h e a d  
d i s p l a c e d  u p w a r d s .  T h e  j o i n t  s p a c e  b e c a m e  n a r -  
r o w e d  a n d  t h e r e  was  s o m e  d e s t r u c t i o n  o f  t he  f em-  
o r a l  h e a d .  A f t e r  5 m o n t h s ,  c l o s e d  i r r i g a t i o n  o f  t he  
j o i n t  was  c a r r i e d  o u t  a n d  the  i n f e c t i o n  was  g r a d u -  
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Fig. 11 A - D .  Radiographs of the hip of a 15-year-old girl. A Before operation; B Immediately after operation; C Ten months after 
operation. Narrowed joint space with sclerosis of the acetabulum; D Four years after operation. Advanced osteoarthritis with dis- 
placement of the femoral head 

ally controlled. The narrowed joint space became 
wider and the bony changes were repaired. 
Five years later, the patient has some limitation 
of  movement,  but has no difficulty doing her 
housework (Fig. 9). 

Breakage of Kirschner wires 

The wires broke in 2 cases about 4 and 5 weeks af- 
ter the operation, respectively. They were remov- 
ed routinely at 6 weeks after operation. 

Ectopic bone formation 

Moderate ectopic bone formation was seen in 
2 hips. In one, the bone was in the re-attached 
rectus femoris tendon; tenderness and move- 
ment improved after its removal (Fig. 10). In 
the other case, the new bone was in the anterior 
part of  the acetabulum and was seen in the radio- 
graphs 8 weeks after operation. Flexion was re- 
stricted, the bone was excised 4 months after the 
first operation. It recurred, but to a lesser extent, 
and there was only slight restriction of  flexion 
and internal rotation. 

Chondrolysis 

This developed in 2 cases in which the osteotome 
accidentally penetrated the acetabular articular 
cartilage. Osteoarthritis developed 5 and 10 
months later, respectively. At 2 and 4 years after 
operation, neither patient has pain, but there is 
marked restriction of  hip movement due to pro- 
gressive osteoarthritic changes (Fig. 11). 

In another case, acute chondrolysis developed 
15 months after operation. Prior to this the post- 
operative course had been uneventful. 

Discussion 

Various operative procedures have been advocat- 
ed for congenital dysplasia of the hip, such as 
osteotomy of the pelvis and /o r  the proximal fe- 
mur, and acetabuloplasty. 

Fig. 12A-B.  Radiographs of the hip of a 21-year-old woman. 
A Before operation; B At two years after operation. Equalisa- 
tion of leg lengths was restored as shown by the intact Shen- 
ton's line 
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Fig. 13A-D. Radiographs and CT images of the hips of a 12-year- 
old girl. A Before operation; B Two months after operation; 
C Pre-operative three-dimensional CT images showing deficient 
cover of the femoral head; D Similar CT images from anterior 
and posterior after operation in which mainly lateral displace- 
ment of the acetabulum has been carried out 

Rotational acetabular osteotomy is an extra- 
articular circumferential en bloc osteotomy of the 
acetabulum which is basically identical to Bla- 
vier's osteotomy [1], Wagner's spherical acetabular 
osteotomy [11] and Eppright's dial osteotomy [4]. 

The method has biological and biomechanical ad- 
vantages in the treatment of the dysplastic hip. It 
provides sufficient cover of the femoral head by 
rotational displacement of the acetabulum with its 
intact cartilage, the weight-bearing part is en- 
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larged by better alignment of  the joints surface, 
and shearing forces are lessened by the decrease 
of  the acetabular inclination and by the reduction 
of  the resultant force applied to the femoral head 
as a result of its medial displacement. In cases of  
high subluxation, it may be possible to make the 
legs the same length by the downward displace- 
ment of  the femoral head and the restoration of 
Shenton's line (Fig. 12). 

The indications for rotational acetabular oste- 
otomy are wide in respect to both age and the 
stage of  osteoarthritis. The age may vary from 
12 to 13 years in girls (13 to 15 years in boys), to 
middle age and over. Osteoarthritis may be ab- 
sent, or from slight to progressive changes may be 
present. Excellent results have been obtained, but 
the various pitfalls and complications need to 
be taken into consideration. 

We did not encounter damage to intrapelvic 
structures or large vessels, but the femoral nerve 
may be injured when the iliopsoas is being retract- 
ed medially, although this should be avoided if 
care is taken. The lateral femoral cutaneous nerve 
should be identified and preserved before strip- 
ping the muscles from the iliac crest, but varia- 
tions in its course have been reported [2]. A lesion 
occurred in 16% of our cases; in most the nerve 
had not been identified at operation. 

Acetabular cysts occur in osteoarthritic hips 
and are in a plane beneath and posterior to the 
anterior inferior iliac spine. This is near to the site 
of  the osteotomy, and there is a risk of  fracture if 
due care is not taken. 

At the beginning o f  our series, technical errors 
in 11 patients produced an incorrect rotational 

.displacement. This involved either excessive an- 
terolateral displacement of  the acetabulum or was 
caused by insufficient resection of  the medial part 
of  the acetabulum. Three-dimensional reconstruc- 
tion of  CT-images is a valuable way of  consider- 
ing the direction and degree of rotational dis- 
placement, especially in the hip with a high sub- 
luxation (Fig. 13). It will be possible in the future 
to use a computerised surgical simulation system 
so that the operation can be rehearsed on a 
threedimensional image of  the bone. 

The cause of ectopic bone formation is not yet 
known, but we attempt to wash out all bony de- 
bris during the operation. 

The acute chrondrolysis which occurred in 
two of our patients appeared to be due to penetra- 
tion of  the articular cartilage by the osteotome. 
Recent studies have suggested that in closed nail- 

ing of  a slipped capital femoral epiphysis, pene- 
tration of  the joint is a possible cause of  chondro- 
lysis and the early onset of osteoarthritis [6]. 
Ingram et al. [5] agree with Mankin et al. [7] 
that chondrolysis is an immunological disorder 
occurring in genetically susceptible individuals. 
The late development of  chrondrolysis in our 
third patient with this condition needs to be 
studied further. 

Rotational acetabular osteotomy is a major 
procedure, but it restores the position of the fem- 
oral head and provides good acetabular cover in 
congenital dysplasia of  the hip. We have empha- 
sised the errors and pitfalls which must be 
avoided if a successful result is to be achieved. 
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