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CLINICAL STUDY

Chiari pelvic osteotomy in the management of developmental hip
dysplasia: a long term follow-up
Rozkydal Z, Kovanda M
Ist Orthopaedic Department, St. Anna University Hospital, Brno, Czech Republic.zrozkydal@med.muni.cz

Abstract
Purpose of the study. Developmental hip dysplasia in adults causes several anatomical changes which
can lead to premature and progressive secondary osteoarthritis. The principle of Chiari osteotomy is
the medialisation of the subluxated femoral head. This improves the biomechanics of the hip. The goal
of the study was to assess the long term results of Chiari innominate osteotomy.
Material. The authors evaluated 130 hips after Chiari ostetomy from 230 patients operated on in the
years 19691985 at the Ist Orthopaedic Department of St. Anna University Hospital in Brno, Czech
Republic. The mean follow-up was 22.3 years (1530) and there were 125 women and 5 men. The
average age at the time of the procedure was 29 years (1552).
Methods. We assessed the Harris hip score, daily activities, the length of the improvement after the
procedure and asked the patients if they would undergo again the same procedure. We also assessed the
CE angle, the Sharp angle, AHI index, the CCD angle, the Shentons line, Crowe type of dysplasia, the
shape of the femoral head and Kellgren  Lawrence grades of the osteoarthritis. There were 5 types of
hip dysplasia in the study: coxa valga subluxans, coxa valga luxans, coxa plana brevis, coxa magna and
severe deformity of the femoral head. There were 26 cases of hip dysplasia alone, 87 cases of hip dysplasia with a subluxation of the femoral head and 13 cases of dysplasia with a false acetabulum. We
searched for the factors influencing the end results. We meassured the medial shift of the distal pelvic
fragment and the level of the osteotomy.
Results. The mean medial shift of the distal fragment was 22 mm e.g. 48.6 %. There was a correct level
of the osteotomy in 113 patients. Radiological features improved: the CE angle (-12° to +37.2°), the
Sharp angle (48° to 41°), AHI index (51 to 96.3 %). The Harris hip score improved from 42 points to
67.5 points an average. 65 patients have been satisfied with the procedure, 49 were partialy satisfied
and 16 were not satisfied.
There were 80 patients without any other procedure (the first group) and there were 50 patients with
the conversion to total hip replacement at the time of the latest follow-up (the second group). The mean
age at the time of the operation was 24,2 years in the first group and 33.7 years in the second group.
62 patients in the first group had no osteoarthritis or grade 1 osteoarthritis at the time of the operation. 43 patients in the second group had grade 2 or 3 osteoarthritis at the time of the operation. The
favourable results of the operation lasted 17.6 years in the first group and 11.1 years in the second
group. The time between Chiari osteotomy and the conversion to total hip replacement was 12.2
years in the second group.
Discussion. The favourable factors are the age up to 30 years, no osteoarthritis or the grade 1 of osteoarthritis, coxa valga subluxans of Crowe type I and type II of hip dysplasia with a normal Shenton
line, the spherical and ovoid shape of the femoral head, the correct level of the osteotomy and full
coverage of the femoral head (medial shift 40 %).
The unfavourable factors for long term results
Ist Orthopaedic Department, St. Anna University Hospital, Brno, Czech
Republic
were older age (over 35 years) of the patient at the
time of the operation, grade 2 and 3 of osteoarAddress for correspondence: Z. Rozkydal, MD, Ist Orthopaedic Dethritis, severe deformity of the femoral head,
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Crowe type III of hip dysplasia with broken
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Shentons line more than 20 mm, an angular shape of the femoral head, a CE angle bellow -15°, a high CCD angle (near to
180°) and incorrect procedure technique.
Conclusion. The study approved a favourable effect of Chiari pelvic osteotomy in patients with residual developmental hip
dysplasia. The authors evaluated 130 patients operated on in the years 19691985 with a mean follow-up 22.3 years. In the
first group (80 patients) a favourable result lasted an average of 17.6 years (330). 37 patients are still painfree, 35 patients
have conservative treatment for osteoarthritis, 8 patients are planning a conversion to total hip replacement. Radiological
signs have improved substantialy. Harris hip score has improved from 42 points to 67.5 points on average. In the second group
(50 patients) a favourable result lasted for average 11.1 years (029). All of them had a conversion to total hip replacement
at the average of 12.2 years.
Chiari osteotomy gives the patients with residual developmental hip dysplasia and a correct indication favourable long-term
results. It diminishes pain, prevents further subluxation and reduces the development of secondary osteoarthritis of the hip
joint. (Tab. 6, Ref. 23.)
Key words: Chiari pelvic osteotomy, management of developmental hip dysplasia, hip joint.

Developmental hip dysplasia in adults causes several anatomical changes. They are a shelf, steep acetabulum with an insufficient superolateral and anterolateral coverage of the femoral head, a subluxation of the femoral head with lateralisation
and proximal shift of the femur, a distorted shape of the femoral
head, an insufficiency of the pelvifemoral muscles and changes
of the shape and position of the proximal femur. One of the procedures which solves these anatomical changes at the site of the
acetabulum is an osteotomy of the pelvis proposed by Karl Chiari
(5, 6). Its principle is a medialisation of the subluxated femoral
head. This improves biomechanics of the hip, adds an additional
load-bearing surface and diminishes the stress of the articular
cartilage of the hip. The goal of our study is to assess long term
results of Chiari innominate osteotomy.
Material and methods
230 Chiari pelvic osteotomies have been performed for developmental hip dysplasia in the Ist Orthopaedic Department of
St. Anna university Hospital in Brno, Czech Republic, in the
years 19691985. We were able to obtain follow-up on 130 patients. There were 125 women and 5 men in our study. The mean
age at the time of the operation was 29 years (1552), and the
mean follow up was 22.3 years (1530 years).
We have assessed the Harris hip score, radiological appearence and results of a questionnaire. The questionnaire involved all items of the Harris hip score (pain, length of the gait,
limping, crutches, climbing on stairs, sitting, shoes, getting into
the bus, range of movement, contractures) (3), shortening of the
leg, daily activities (well, with difficulties, with the assistance),
assessment by the patient (satisfied, partially satisfied, not satisfied), working ability and the length of the improvement after
the procedure. We asked the patients if they would undergo again
the same procedure or if they recommend it to another patient.
There were additional procedures performed with Chiari osteotomy in the study: valgus osteotomy of the femur 4, varus
osteotomy of the femur 3, osteotomy of greater trochanter 3.
We assessed following radiological features: CE angle, Sharp
angle, AHI index, CCD angle, Shentons line, Crowe type of
dysplasia, shape of the femoral head (spheric, ovoid, angular)
and KellgrenLawrence grades of the osteoarthritis (OA). There

were 5 types of hip dysplasia in the study: coxa valga subluxans,
coxa valga luxans, coxa plana brevis, coxa magna and severe
deformity of the femoral head. There were 26 cases of hip dysplasia alone, 87 cases of hip dysplasia with a subluxation of the
femoral head and 13 cases of dysplasia with a false acetabulum.
We searched for the factors influencing the end results. We have
meassured the medial shift of the distal pelvic fragment:
b/a.100,
b is the distance between the inner contour of the distal and
proximal fragments after the osteotomy, a is the distance of the
width of os ilium just over the acetabulum. The ideal medial
shift is 40 % (usualy 2025 mm) (14). We measured the height
of the line of the osteotomy: correct 05 mm above the margin
of the acetabulum, high  more than 5 mm above the margin of
the acetabulum, low  intraarticular level.
The mean Harris hip score before the operation was 42 points
(3655). The degree of dysplasia was Crowe type I 95, Crowe
type II 26 and Crowe type III 9 patients. The type of hip dysplasia was coxa valga subluxans 82, coxa valga luxans 14, coxa
plana brevis 17, coxa magna 6 and severe deformity of the femoral head 11 patients. There were 56 patients without an osteoarthritis (OA), grade 1 in 30, grade 2 in 34, grade 3 in 5 and grade
4 in 5 patients. The spherical shape of the femoral head was in
17, the ovoid shape in 63, the angular shape in 39 and severe
deformity of the head in 11 patients. Shentons line was normal
in 39, the breakage of the Shentons line 110 mm in 40, the
breakage of the Shentons line 11 15 mm in 25 and the breakage
of the Shentons line above 16mm in 26 patients. The mean CE
angle before the operation was -12° (-33° to +16°), the mean
Sharp angle was 48° (41° to +16°) and the mean AHI index was
51 % (2275).
Technique of the operation
The priciple is an osteotomy of the iliac bone just above the
acetabulum, a medial and dorsal shift of the distal fragment at
the site of the symphysis (5, 6, 19). We use a supine position on
a traction table and the SmithPetersen approach I. We reflect
caput reflexum of rectus femoris at the site of the junction of the
joint capsule with the edge of the acetabulum. We checked the
level of the osteotomy by the imagine intensifier. We performed
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Tab. 1. The age at the time of the operation, the first group.
Age (years)

Patients

15-20
21-25
26-40
Over 40

18
25
31
6

Tab. 2. Harris Hip score, the first group.

Tab. 3. The period of the favourable effect of the operation, the
first group.
The favourable effect (years)
3-10
11-20
21-30

18
28
34

Tab. 4. The age at the time of the operation, the second group.

Points

Patients

Age (years)

Patients

91-100
81-90
71-80
61-70
51-60
41-50
30-40

12
13
11
14
14
12
4

15-20
21-25
26-40
Over 40

2
8
27
13

a curved osteotomy with an osteotome along the insertion of the
joint capsule. The direction of the osteotomy is from the lateral
margin of the acetabulum (below spina iliaca anterior inferior)
to the sciatic notch at an 10° angle medially and proximaly. We
have used the Gigli saw only in an obese patients for the medial
third of the osteotomy. Chiari and Reynolds did not use the Gigli
saw at all. After finishing the osteotomy we released the traction
of the leg and performed a full abduction. In that way we achieve
the medialisation of the distal fragment of the pelvis. We used
instrument leverage for shifting of the distal fragment of the pelvis medially and posteriorly. Thereafter the proximal fragment
covered fully the subluxated femoral head lateraly and anteriorly. Usually it is necessary to shift the distal fragment 2 to 3
centimeters. We made sure that the fragments of the osteotomy
were in full contact. We stabilize the leg in 30° abduction. We
used a suction drainage. We apply a hip spica cast for 4 weeks.
After 4 weeks we started physiotherapy (exercise at the bed and
walking on crutches without weightbearing). We allow full
weightbearing after 3 months. We exercised intensively pelvifemoral muscles.
Results
The mean medial shift of the distal fragment of the osteotomy
was 21 mm or 48.6 % (2175 %). We achieved a very good
medialisation in 22, good in 97 and small medialisation in 8 patients. An extreme medial shift with no contact between fragments (overlapping) happened in 3 patients in which an open
reduction was required. The proper level of the osteotomy was
achieved in 113 patients, a high level in 9 and a low level in 3.
The mean CE angle at the latest follow up was 37.2° (+15° to
+58°), the mean Sharp angle was 41° (30° 53°) and the mean
AHI index was 96.3 % (59115).
65 patients were satisfied, 49 patially satisfied and 16 were
not satisfied with the outcome. There were two groups of pa-

Patients

tients in our follow-up study. The first group involved 80 patients. These patients did not undergo after Chiari osteotomy any
another procedure. The second group involved 50 patients in
whom conversion to total hip replacement was performed.
The mean age at the time of the operation in first group was
24.2 years. Only 6 patients were older than 40 years (Tab. 1).
62 patients from the first group had grade 1 of OA or were
preosteoarthritic, 18 had the grade 2 and 3. The mean body mass
index before the operation was 26.0 points The mean Harris hip
score at late follow-up was 67.5 points (Tab. 2).
A favourable result of the operation lasted 17.6 years (330)
on the average. 37 patients were doing very well at the latest follow-up and do not need any other treatment, 35 patients had some
conservative treatment for secondary osteoarthritis, 8 patients
were planning a conversion to total hip replacement (Tab. 3).
The cause of worsening in the first group was the high level
of the osteotomy in 2, grade 2 or 3 of OA in 3, low level of the
osteotomy in one and the small medialisation of the distal fragment in 3 patients. One case of overlapping of the fragments
required a revision. Overall, the end result was good.
The mean age in the second group was 33.7 years at the time
of the operation. 13 patients were over 40 years of age (Tab. 4).
7 patients were at the time of the operation without OA or
had grade l of OA, 43 patients had grade 2 or 3. The mean body
mass index before the operation was 26.1 points. The favourable
results lasted 11.1 years (029) on average (Tab. 5).
The mean period between Chiari osteotomy and the total hip
replacement was 12.2 years (5 21). The mean Harris hip score
with total hip replacement at the time of the latest follow-up was
75.0 points.
The cause of worsening after Chiari osteotomy in the second
group was a high level of the osteotomy in 7, a low level of the
osteotomy in 2, a small medialisation in 5, grade 2 or 3 of OA in
15, severe deformity of the femoral head in 11, coxa valga luxans
with Crowe type III dysplasia with broken Shenton line more
than 20 mm in 10, angular deformity of the femoral head in 2,
CCD angle 180° in 2 and the nonunion in 2 patients. Extreme
medialisation with no contact between the fragments (overlap-

10

Bratisl Lek Listy 2003; 104 (1): 713

ping) requiring a revision occurred in 2 patients. The revision
did not influence the end result.
67 patients from 80 in the first group and 32 patients from
50 in the second group would agree to perform this procedure
again and would recommend it to other patients (Tab. 6).

Tab. 5. The period of the favourable effect of the operation, the
second group.
The favourable effect (years)
0 -10
11-20
21-30

Discussion
There is an insufficient superolateral and anterolateral coverage and support of the femoral head in developmental hip dysplasia. There is a small load bearing surface between the head
and the acetabulum. This creates a predisposition for premature
and progressive degenerative changes of the hyaline cartilage of
the hip joint. Karl Chiari published his procedure in 1953 and
the first results in 1955 (5). The principle of the procedure is the
medial shift of the femoral head covered by the joint capsule
with the medial displacement of the distal fragment of the
hemipelvis. The distal part of the hemipelvis rolls medially and
posteriorly in symphysis. In this way a full coverage of the
subluxated femoral head lateraly and anteriorly is established.
The procedure adds additional surface of real support for the
femoral head. The medial shift of the distal part of the hemipelvis
makes the load-bearing surface larger and reduces the stress on
the articular cartilage. The medialisation should be 2 to 3 centimeters. The shift of 2 centimeters diminishes the stress of the
femoral head by about 13 % (16). The lever of the abductor
muscles is longer and the lever of the body weight is shorter (6,
16). The surface of the proximal fragment of the osteotomy has
to be as near as possible to the articular capsule. The enlarged
new acetabulum supports and covers the femoral head fully and
prevents further subluxation.
Chiari (6) thought that a trabecular bone of the proximal fragment of the osteotomy will be remodeled to the surface of the
thick joint capsule over the femoral head. The femoral head is
inside the physiological joint capsule. Granulation tissue between
the capsule and the trabecular bone of the proximal fragment
transformes into ossifications and adapts to the surface of the
joint capsule. In that way a new congruency is established.
Chiari determined the following indications for his osteotomy: 1. Coxa valga subluxans, 2. Congenital dislocation, 3.
Coxa magna after Perthes disease, 4. Paralytic hip in poliomyelitis or cerebral palsy, 5. Dysplastic hip with osteoarthritis.
We can state from our results that the outcome of Chiari osteotomy is influenced predominantly by the age of the patient at
the time of the operation, by the grade of OA, by the anatomic
deformity of the femoral head and by the technique of the procedure. The favourable factors are age up to 30 years, no OA or
grade 1 of OA, coxa valga subluxans of Crowe type I and type II
of hip dysplasia with a normal Shenton line, the spherical and
ovoid shape of the femoral head, the correct level of the osteotomy
and full coverage of the femoral head (medial shift 40 %).
The unfavourable factors for long term results are an older
age (over 35 years) of the patient at the time of the operation,
grade 2 and 3 of OA, severe deformity of the femoral head like
coxa plana brevis, a condition after necrosis of the femoral head

Patients
24
20
6

Tab. 6. The recommendation for Chiari operation by the patients.

Group 1
Group 2

Yes

Not sure

No

67
32

9
7

4
11

with high level of the greater trochanter, Crowe type III of hip
dysplasia with broken Shentons line and an angular shape of the
femoral head, a high CCD angle up to 180° and a low CE angle
(below -15°). Our results correspond with the results of Rejholec
et al (18), who achieved better results in patients with a CE angle
above -9°. They had worse results in cases with the high CCD
angle (coxa valga).
We cannot anticipate good long term results if there is a small
shift of the fragments of the hemipelvis, if the femoral head subluxation remains after the operation, in cases with the high level
of the osteotomy, or if the osteotomy is directed from lateral side
medially and distaly instead medially and proximally. The other
cause of a poor result was an intraarticular level of the osteotomy
and nonunion. The cause of 3 revisions in our study was an extreme medialisation with no contact between the fragments.
Windhager et al (22) from the Orthopaedic University Clinic
in Wiena published the end results after Chiari osteotomy in 236
hips in 208 patients operated on in the years 19531967. Most
operations were performed by Karl Chiari himself. The mean
age at the time of the operation was 14.1 years (351). The mean
follow-up was 24.8 years. 90 % of the patients had severe hip
dysplasia. They achieved very good and good results in 51.4 %,
satisfactory results in 29.8 % and bad results in 18.3 %. The relief of pain lasted on average 17 years and was still present at the
latest follow-up in 53.5 % of the patients. 19 patients had a conversion to total hip replacement and 2 patients had a conversion
to the arthrodesis at the latest follow-up. The end results were
getting worse with time. AO developed in 90 % of patients which
did not have any radiological changes at the time of the operation. AO at the time of the operation was the cause of bad results
and was progressive by that time. The intertrochanteric osteotomy
performed at the same time did not improve the end result.
Windhager et al recommends Chiari osteotomy in early adult age
at the time of early complaints to relieve the pain in the hip joint.
He emphasizes a full coverage of the subluxated femoral head.
Ohashi et al (12) published the results of 103 Chiari osteotomies in 91 patients from 126 operated on in the years 1956
1987. There were 86 hips in the first group with no OA or initial
OA with the mean age at the time of the operation 18.2 years (6
48). 62 hips had Chiari osteotomy only, 24 hips had Chiari os-
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teotomy with an intertrochanteric osteotomy. The mean follow
up was 17.1 years. There were 17 hips in the second group with
advanced OA. The mean age at the time of the operation was
36.8 years and the mean follow-up was 16.2 years. The mean
JOA score (maximum 100 points) in the first group improved
from 78 to 89 points. The mean time of survival of favourable
results was 26 years. 33 % of the patients developed an advanced
stage of OA. One patient had a conversion to total hip after 26
years. The CE angle improved from  4.4° to 29.4°. The progression of OA was smaller if the stage of hip dysplasia was
smaller and CE angle was positive. They considered the ideal
medial displacement to be 4060 % and postoperative CE angle
as 3040°. Negative factors for the end result were a higher degree of OA and a low level of the osteotomy. There was an improvement of the JOA score from 63 to 84 points in the second
group. 4 patients had a conversion to total hip replacement. The
survivalship of Chiari osteotomy to conversion to total hip replacement was 72 % during 20 years. Chiari osteotomy brings
favourable radiological results up to 25 years. They improved
the shape of the femoral head and of the level of the osteotomy
onto the end results.
The hips with a spherical and ovoid shape of the femoral
head have better results in our study. Reynolds (19) achieved
good results in hips with spherical and ovoid femoral heads.
Ohashi et al (14) achieved better results after Chiari osteotomy
in hips with spherical and angular shapes of the femoral head. In
more than half of the patients with the ovoid shape of the femoral head and no OA did not have progression of osteoarthritis at
the latest follow-up.
Reynolds (19) mentioned that Chiari osteotomy is not technicaly difficult, but it is safe and less demanding than the complex double or triple pelvic ostetomies. He states that Chiari osteotomy is indicated in hip dysplasia with irreponible subluxation. He emphasized that Chiari osteotomy is succesful in spherical and ovoid femoral heads. It is not suitable for hips with marked
breakage of Shentons line more than 15 mm and in cases with
lateral prominence of the femoral head. He uses the same approach as Chiari. He performs osteotomy with an osteotome not
with the Gigli saw. The bone has to be cut as near as possible to
the curve of the joint capsule. He recommends the direction of
the osteotomy 10 degree from lateral side medially and proximaly.
If it is too distal, the displacement of the distal fragment is difficult, and if it is to much proximal, the sacroiliacal joint would be
damaged and the osteotomy would be unstable. If the level of the
osteotomy is at the correct level, the displacement of the distal
fragment is done only by maximal abduction of the leg without
any instrument leverage. Two centimeters shift of the distal fragment is enough. The osteotomy is stable in 30° of abduction. He
does not use an internal fixation. After the operation he puts the
patient on a traction of 3.5 kg for 3 weeks. Then he allows walking
with crutches. He allows full weight bearing after 812 weeks.
Hulet et al (4) evaluted 53 Chiari osteotomies from the years
19741991 with a mean follow-up 10.5 years. They achieved a
mean medial shift of 22 milimeters. 65 % of the patients had
good results. 75 % of the patients were without pain at the last

11

follow-up. 15 patients had a conversion to total hip replacement.
Factors for good long term results were age below 30 years, grade
1 or 2 of OA and a perfect operative technique. The favourable
result cases with the grade 3 and 4 of OA lasted only up to 10
years. Chiari osteotomy is suitable for young patients with a painful, dysplastic hip with a low stage of osteoarthritis.
Mitchel (12) emphasized a perfect operative technique and
use of the imagine intensifier for correct placement of the level
and direction of the osteotomy. The osteotomy should be curved
posteriorly to prevent a backwards slip of the distal fragment. It
should be directed 10° medially and proximaly. A osteotomy made
too verticaly in a narrow pelvis can be unstable and can cause
damage to the sacroiliacal joint. A horizontal direction of the
osteotomy in a wide pelvis prevents a sufficient medial shift of
the distal fragment. Valgosity and anteversion should bez corrected before the osteotomy. He prefers Salter osteotomy in patients under 20 years of age if it possible to cover fully the
subluxated femoral head.
Rott (20) published his experience with 86 Chiari osteotomies operated on in the years 19721977. He achieved favourable
results if the Chiari osteotomy was performed in patients between 1530 years of age, with no OA or with grade 1 of OA.
Migaud et al (11) evaluated 90 Chiari osteotomies in 83 patients at the average 6 years (215) after the procedure. 35 hips
were painfree, 38 patients haf slight pain, and 17 patients had a
severe pain. Functional results were better in patients under 40
years of age and with advanced stage of hip dysplasia. Nevertheless two thirds of the patients over 40 years of age at the time of
the procedure were doing well.
Some authors criticize the Chiari osteotomy for a worsening
of limping and the Trendeleburg sign (13). Reynolds (19) did
not find in his 32 patients operated at the age of 1855 years any
worsening of preoperative limping. 7 patients with a positive
preoperative Trendeleburg sign have improved fully and 13 significantly. In our first group of 80 patients the limping continued in 48 but did not worsen in any of them. The Trendeleburg
sign remained positive in all 48 patients. Windhager found the
same incidence of Trendelenburg sign before and after the operation. He found in patients operated on before 7 years of age a
slight improvement.
We have countered following complications in our study:
secondary healing of the wound in 2, deep infection in 1, small
medialisation in 8, overlaping of fragments requiring a revision
in 3, nonunion in 2, transient peroneal palsy in 1, meralgia
paresthetica in 1, and flebotrombosis in 6. After the introduction
of prevention for phlebotrombosis with low molecular heparin
we did not see any. Windhager (22) found in his series of 236
hips with Chiari osteotomy following complications: peroneal
palsy in 2, transient meralgia paresthe tica in 1, deep infection
in 2, secondary healing of the wound in 2, heterotopic ossifications in 1, small medialisation requiring a revision in 3. Ohashi
(13) found in his study of 103 Chiari osteotomies one case of
damage of external iliac artery requiring an anastomosis. They
solved a nonunion of the same patient with bone grafting 9
months later.
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Rott (20) found in 3 patients with grade 3 OA an osteonecrosis of the femoral head in the part covered by the osteotomy. The
previously not supported part of the head came into a direct contact with a new shelf. The increased pressure led to a progressive
deformation of the femoral head. Ohashi (14) found one case of
osteonecrosis in the proximolateral part of the ovoid femoral head
in a 13-year old boy.
Ohzono et al (15) called attention to labral lesions in secondary postdysplastic osteoarthritis. They performed arthrography and classified the labrum as normal, torn or detached. They
performed 64 modified Chiari osteotomies in the years 1978
1983. Preoperative arthrography has shown labral lesions in 66 %.
The patients with a normal or torn labrum had very good or good
results. The patients with the detached labrum had bad results.
They combined Chiari osteotomy with an arthrotomy in 16 patients in the years 1984 1989. They removed a detached labral
lesion. Their results were good in grade 1 and 2 OA and were
satifactory in grade 3 OA.
Koyama et al (8) evaluated 13 patients with 14 Chiari innominate osteotomies for Perthes disease. The mean age at the
time of the operation was 33 (1656) years. The mean follow-up
was 6 years (2 12). The mean Harris hip score has improved
from 71 points to 91 points. Radiological signs (CE angle, Sharp
angle, AHI index) have improved significantly. He recommends
Chiari osteotomy in a painful postdysplastic osteoarthritis of the
hip joint in young adults.
The advantage of a double or triple innominate osteotomy is
in covering and supporting of the femoral head by a hyaline cartilage. De Kleuver (7) with triple innominate osteotomy in 48
hips achieved favourable results in 39 with follow-up of 8 to 15
years. He had 29 (60 %) very good and good results. He found a
progression of OA in 21 % of the patients after 10 years. Trousdale
(24) found a reduction of OA in 52 % after triple pelvic osteotomy.
The dissadvantage of the triple pelvic osteotomy is a lateralisation
of the femoral head. Dungl (2) found lateralisation in one of his
8 patients in a follow-up study of 830 months. He emphasized
that Steel triple osteotomy is a demanding procedure. The
Trendelenburg sign became negative in all 8 patients and limping improved in 7 of them. The prerequisity for a good result
after Steel osteotomy is a distalisation of the femoral head to the
level of the acetabulum and a centric position of the head in the
acetabulum. On the other had Tönnis left the femoral head before the Steel osteotomy in a neocotyl. In that way he improved
the covering of the femoral head and improved conditions for
total hip arthroplasty.
Poul and Vejrostova (17) empasized that the end result of
the pelvic osteotomy depends on the severity of hip dysplasia.
They evaluated 29 Steel triple pelvis osteotomies 412 years
after the operation. They achieved favourable results in 19 patients either in cases with a insufficiency of the acetabulum and
a spherical shape of the femoral head or in cases of a subluxation
with a spherical femoral head. They found in cases with a deformity of the femoral head with a defect of the coverage (aspherical congruency) and in cases with a subluxation and with a deformity of the femoral head (aspherical incongruency) a partial

improvement in 7 and no improvement in 2 out of 10 cases.
The better the improvement of the CE angle and the Sharp angle,
the better the end result. They achieved favourable results in
11 of 12 patients in Perthes disease operated on at the age of
912 years.
Mellerowicz et al (10) created a new scoring system involving subjective and objective items for the evaluation of surgical
procedures. According their evaluation system the Salter osteotomy ensured a long term relief of pain and enabled a normal
development of the hip. Chiari osteotomy is indicated in patients
over 15 years of age. Chiari osteotomy cannot significantly prevent development of osteoarthritis. The long term results of both
osteotomies are dependent on the initial stage of hip dysplasia.
Additional procedures on the proximal femur do not influence
the further development of the hip.
McCarthy et al (9) evaluated 31 hips in 28 patients operated
on for a painful acetabular dysplasia by Salter osteotomy at the
average age of 22 years. The mean follow-up was 71 months. 21
patients have been satisfied with the result and would recommend the procedure to the others. The Harris hip score has improved on average from 71.2 points to 88.3 points. The acetabular angle decreased by 10°, the CE angle by 13.2°, and the AHI
index by 15 %. They had 6 complications: nonunion in 1, deep
infection in 1, heterotopic ossifications in 1, and meralgia
paresthetica in 3. They performed one Chiari osteotomy and a
conversion to total hip replacement in 2 patients in unsuccesful
cases. According to his experience, the Salter osteotomy gives
good results and improves the radiological features of the dysplastic hip.
The indications for a shelf procedure or a Chiari osteotomy
are not firmly established. The shelf procedure is curative in cases
of a simple acetabular dysplasia with a defect of the lateral margin of the acetabulum without lateralisation, in cases with the
CE angle slightly under 20° and the Sharp angle slightly under
37°. We perform the shelf procedure in cases in which there is a
lateral defect of the acetabulum and in cases of aspherical congruency with slight lateralisation (angular deformity of the femoral head), the CE angle 020°, no OA or the grade l of OA and at
the age 1425 years. The Shelf procedure remains a paliative
procedure in cases in which the femoral head is in the lateral
position. We indicate Chiari osteotomy if the defect of the acetabulum is more in anterior part, in cases of spherical congruency with marked lateralisation, with the CE angle low or negative, at the age 1440 years. We prefer Salter osteotomy in cases
of hip dysplasia in patients under 15.
Nishimatsu et al (13) evaluated the results of 119 hips after
the Spitzy shelf procedure at a mean follow up of 23.8 years.
They found better results in patients operated on under the age
of 25 years with prearthrosis or an initial stage of OA than in
patients operated on over the age of 25 years with a marked OA
(80.3/100 versus 68.2/100 according JOA score). They found an
improvement of the CE angle (-0.01° versus 40.3°), an improvement of the Sharp angle (52.3° versus 39.4°) and of AHI index
(48.8 % versus 89.7 %). The important factor in the end result is
the level of the shelf (distance between the graft and the lateral
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margin of the acetabulum). The tectum should not be too low or
too high. He emphasized that Spitzy procedure has less complications than the Chiari pelvic osteotomy.
Our study showed a favourable effect of the Chiari pelvis
osteotomy in patients with residual developmental hip dysplasia. We have evaluated 130 patients operated on in the years
19691985 at a mean follow-up 22.3 years. In the first group
(80 patients) a favourable result lasted an average 17.6 years (3
30). 37 patients were painfree, 35 patients had conservative treatment for osteoarthritis, and 8 patients are planning a conversion
to total hip replacement. Radiological signs have improved substantially: the CE angle (-12° to +37°), the Sharp angle (48° to
41°) and the AHI index (51 to 96.3 %). The Harris hip score has
improved from 42 points to 67.5 points an average. In the second group (50 patients) a favourable result lasted an average of
11.1 years (029). All of them had a conversion to total hip replacement an average of 12.2 years.
The favourable results are seen in patients aged up to 30
years, with no OA or the grade 1 of OA, coxa valga subluxans of
Crowe I or II type, the normal Shentons line, the spherical or
ovoid shape of the femoral head, the correct level of the osteotomy
and the full coverage of the head after the procedure (medialisation at least 40 %).
Chiari osteotomy gives patients with the residual developmental
hip dysplasia in a correct indication favourable long term results.
It diminishes the pain, prevents a further subluxation and reduces
the development of secondary osteoarthritis of the hip joint.
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