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Introduction
This report describes the operative indications and 
essential techniques of eccentric rotational acetabular 
osteotomy for hip dysplasia in patients with pre-osteo-
arthritis, early arthritis, or in some cases even advanced 
osteoarthritis of the hip.

Acetabular dysplasia is one of the most com-
mon causes of osteoarthritis of the hip1,2. Periacetabular 
osteotomy is an excellent procedure for young active 
patients with symptomatic acetabular dysplasia or early-
stage osteoarthritis3-8. There are many surgical methods 
for periacetabular osteotomy, such as Ganz periace-
tabular osteotomy, rotational acetabular osteotomy, and 
eccentric rotational acetabular osteotomy9-11 (Video 1).

Medialization and distalization of the femoral 
head are essential to reduce the resultant force on the 
lateralized hip. Acetabular osteotomies for the treatment 
of pre-osteoarthritis and early-stage osteoarthritis have 
been reported to provide satisfactory long-term results3-8. 
Previously, our institution reported the results of eccen-
tric rotational acetabular osteotomy after a mean dura-
tion of follow-up of twenty years12. The advantage of a 
transtrochanteric approach is a wider exposure, which 
enables visualization of the iliac and ischial osteotomy 
lines11. This method is demanding but allows for an ac-
curate and reproducible spherical osteotomy.

The eccentric rotational acetabular osteotomy is 
performed according to the technique that we described 
in 200211. The techniques and postoperative care have 
been improved on for over twenty-five years. Eccentric 
rotational acetabular osteotomy is a reproducible reori-
entation osteotomy for hip dysplasia with lateralization 
of the femoral head. The acetabular fragment can be 
rotated the same number of degrees as determined in 
the preoperative plan to normalize the femoral head 
position. Separate harvesting of autologous bone for 
grafting is not usually needed. We developed multiple 
surgical instruments, including a spherical osteotomy 
guide (Meira), a three-dimensional (3D) curved chisel 
(Mizuho), and a curved chisel (Mizuho) to perform a 
precise spherical osteotomy (Fig. 1).

The procedure is done with the following steps.

Step 1: Patient Positioning
An accurate lateral decubitus position of the pelvis is 
important.

•	 Administer general anesthesia and consider 
adding epidural anesthesia for pain manage-
ment extending through the twenty-four-hour 
perioperative period.

•	 Place the patient in an accurate lateral decubitus 
position with the involved extremity draped free 
on the table. The pelvis should be positioned 
vertically in relationship to the floor, with care 
taken to avoid any rotational malalignment.

•	 Before the surgery, examine the congruity of the 
joint by using a fluoroscopic image intensifier 
with the hip in maximum abduction. An accurate 
lateral decubitus position is important to evaluate 
the medialization and distalization of the acetab-
ular fragment. The intraoperative image intensi-
fier is used to confirm the appropriate height of 
the osteotomy from the joint line (20 mm) and 
the direction of the osteotomy according to the 
preoperative plan. The image intensifier is also 
used to confirm the coverage of the acetabular 
fragment after reorientation of this fragment.

Step 2: Skin Incision
Make a bikini skin incision and elevate the skin flap.

•	 Make a 20-cm curved skin incision, the so-called 
bikini skin incision, 3 cm proximal to the tip of 
greater trochanter, convex in the proximal direc-
tion (Fig. 2). 

•	 Elevate the skin flap subcutaneously using 
electrocautery.

Step 3: Transtrochanteric Approach
Make a Y-shaped incision, retract the innominate fossa, 
and detach the greater trochanter with an oscillating 
saw.
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•	 Make a Y-shaped incision (Video 1, time point 
00:26, Fig. A) of the tensor fasciae latae to allow 
complete anterior and posterior exposure of the 
gluteus medius and minimus muscles (Fig. 3-A).

•	 Tag and divide the short external rotator mus-
cles, except for the quadratus femoris (Fig. 3-B).

•	 Retract the short external rotator muscles to 
expose the innominate fossa between the ilium 
and ischium with a Hohmann retractor under 
the femoral neck and a Langenbeck retractor 
on the edge of the posterior column (ischium) to 
expose the osteotomy line (Fig. 3-C).

•	 Detach the greater trochanter with an oscillating 
bone saw and a 40-mm-wide chisel and reflect 
the gluteus medius and minimus muscles proxi-
mally (Fig. 4). The osteotomy line extends from 
the innominate eminence of the greater trochan-
ter to beneath the gluteus minimus muscle. The 
optimal thickness of the fragment of the greater 
trochanter is 15 to 20 mm and, after completion 
of the acetabular osteotomy, will be fixed with 
two AO cancellous 6-mm screws and wash-
ers. Predrill the screws before the osteotomy to 
ensure the repair.

•	 Detach the gluteus medius and minimus mus-
cles along the supraacetabular bone from the 
outer surface of the ilium, reflect them proximally 
30 mm from the acetabular rim, and hold them 
with a Charnley pin retractor affixed to the ilium 
(Fig. 5).

Step 4: Deep Dissection to Mark the 
Osteotomy Lines

Partially release and divide the rectus femoris, detach 
the iliacus, and retract the iliopsoas.

•	 Begin the deep dissection by extending the 
hip to relax to posterior hip muscles, thereby 
facilitating exposure, and internally rotate the hip 
as necessary to improve the view of the surgical 
field. Extension is more important than internal 
rotation to obtain a better surgical field.

•	 Do not release the direct head of the rectus 
femoris muscle but partially release the reflected 
head to access the iliopubic prominence (pubic 
eminence) (Fig. 6). Divide the anterior part of the 
direct head of the rectus femoris muscle, and 
detach the iliacus muscle. Detach the underside 
of the reflected head of the rectus femoris mus-
cle along the joint capsule and elevate it to en-
able the curved chisel to reach the pubic bone. 
Retract the iliopsoas tendon anteriorly, exposing 
the iliopubic prominence (pubic prominence). 
The osteotomy line of the pubic bone is 5 mm 
proximal to the iliopubic prominence (Fig. 7).

•	 A shallow spherical osteotomy line is made with 

a 20-mm-wide curved chisel. The short rotator 
muscles are retracted to expose the posterior in-
nominate fossa, and the posterior osteotomy line 
is marked with the electrocautery (Fig. 8).

Step 5: Osteotomy of Ilium and Ischium
It is essential to use an osteotomy guide to perform an 
accurate spherical osteotomy.

•	 The osteotomy line in the ilium and ischium is 
located by identifying the joint line and marking a 
distance approximately 20 mm from the joint line 
as verified with an injection needle.

•	 The osteotomy is begun with a 15-mm-wide 
straight chisel to a depth of approximately 5 to 
10 mm (Fig. 9). The angle and direction of the 
osteotomy performed with a curved chisel is 
determined with an image intensifier according 
to the preoperative plan (Fig. 10). To prevent 
osteonecrosis, the acetabular fragment should 
be thicker than 15 mm.

•	 It is essential to use an osteotomy guide (Meira) 
to perform an accurate spherical osteotomy (Fig. 
11). The radius of the osteotomy guide slot is 45 
mm, with an outer edge surface and inner edge 
surface radius of 50 and 40 mm, respectively. If 
the radius of the acetabular fragment is 45 mm, 
use the slot within the guide. Use the outer edge 
surface for an acetabular fragment with a 50-mm 
radius and the inner edge for a 40-mm radius. 
First fix the osteotomy guide with the curved and 
straight chisels. Perform the osteotomy along 
the osteotomy guide slit. Perform the deep oste-
otomy with the curved and 3D chisels. Move the 
osteotomy guide posteriorly and anteriorly.

•	 For the entire length of the osteotomy along the 
ilium and ischium, start the osteotomy line using 
a straight chisel and deepen it with a 20-mm-
wide 3D chisel (Fig. 12). Extend the osteotomy 
line, using the spherical osteotomy guide for 
assistance, to make a complete circle around 
the iliac and ischial borders of the acetabulum, 
thereby creating a spherical osteotomy.

•	 Complete and deepen the osteotomy medially 
around the inner wall of the acetabulum with 
the curved chisel, in a step-by-step manner by 
tilting the chisel anteriorly and posteriorly. When 
performing the anterior osteotomy of the ilium, 
be aware of a possible serious vascular injury. 
To prevent such an injury, an assistant should 
insert a retractor over the anterior aspect of the 
ilium beneath the iliacus muscle for retraction. 
As the osteotomy is enlarged and deepened, 
continue to replace the Hohmann and Langen-
beck retractors as needed.

•	 It is important that the anterior and posterior 
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parts of the ilium be osteotomized meticulously 
in a spherical fashion with use of the spheri-
cal osteotomy guide, a 3D chisel, and a curved 
chisel so that the femoral head can shift medi-
ally and distally according to the preoperative 
plan (Fig. 13). As the spherical osteotomy guide 
has a limited arc, it is necessary to reposition 
the guide to obtain a complete osteotomy arc 
around the acetabulum.

Step 6: Osteotomy of the Pubic Bone
The osteotomy of the pubic bone is technically 
demanding.

•	 Detaching the underside of the reflected head of 
the rectus femoris muscle along the joint cap-
sule with an elevator enables the curved chisel 
to reach the pubic bone.

•	 With a deep muscle retractor, retract the ilio-
psoas muscle anteriorly, and palpate the tem-
porary osteotomy line of the iliopubic eminence, 
previously made in Step 4, with the index finger 
of your nondominant, or assisting, hand.

•	 Start the pubic osteotomy using a 20-mm curved 
chisel in a spherical fashion (Fig. 7). The start-
ing site of the pubic osteotomy is 5 mm proximal 
to the iliopubic prominence. Palpate the top of 
the iliopubic prominence firmly with the index 
finger of your nondominant hand, and insert the 
20-mm curved chisel along your index finger 
into the previously made osteotomy cut. The 
curved chisel in the ilium and pubic bone should 
be used in a spherical manner. Continue and 
extend the pubic osteotomy in the direction 
of the iliac osteotomy, thereby joining the two 
osteotomy lines together. While directing the 
pubic osteotomy, make constant adjustments to 
ensure that it joins together with the iliac 
osteotomy.

Step 7: Reorientation of the Acetabular 
Fragment

The acetabular fragment can be rotated to the intended 
position as determined by the preoperative planning.

•	 Retract the acetabular fragment with a bone 
hook.

•	 After trimming of bone and fibrous tissue, the 
acetabular fragment can be readily rotated to 
the intended position to the same degree as 
determined by the preoperative planning (Fig. 
14). The two sharp hook retractors can control 
the direction of rotation because the acetabular 
fragment is spherical.

•	 Reorient the acetabular fragment only in the 

lateral direction for a patient with pre-osteoar-
thritis or early-stage osteoarthritis (Fig. 15); do 
not rotate the acetabular fragment anteriorly to 
prevent femoroacetabular impingement. Rotate 
the acetabular fragment laterally and slightly 
anteriorly (1 cm) in patients with advanced-stage 
osteoarthritis.

•	 Verify the coverage of the femoral head and 
medialization and distalization with an image 
intensifier before temporarily fixing the acetabu-
lar fragment with a Kirschner wire (Fig. 16). The 
rotation is determined by the position of the 
sourcil, which should be horizontal.

•	 Once the reorientation of the acetabular frag-
ment is optimal, fix it with three absorbable poly-
L-lactic acid screws (NeoFix screw; Takiron) 
(Fig. 17). We ordinarily use three screws, two 
posteriorly and one anteriorly. If no absorbable 
screws are available, metal screws might suffice. 
If there is unusual space between the host bone 
and acetabular fragment, use autologous bone 
graft from the trimmed acetabular fragment; this 
is usually not necessary.

Step 8: Reattachment of the Greater 
Trochanter

Fix the greater trochanter with two AO cancellous 
screws.

•	 Irrigate the operative field with saline solution.
•	 Fix the greater trochanter with two AO cancel-

lous screws (diameter, 6 mm) and a washer 
(Fig. 18). Absorbable screw fixation is not rec-
ommended because of the high prevalence of 
fixation failure.

•	 Suture the short rotator muscles, and insert a 
suction drain below the fascia.

Step 9: Postoperative Care
Walking with a walker and partial weight-bearing begins 
one day after surgery, and full weight-bearing starts at 
two months postoperatively.

•	 Patients should be allowed to walk as soon as 
possible to prevent deep vein thrombosis.

•	 One day after surgery, patients walk using a 
walker with 10 kg of partial weight-bearing. Full 
weight-bearing begins approximately two month 
after surgery.

•	 The ambulation schedule may be slower for 
patients with advanced osteoarthritis.
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Results
The clinical and radiographic outcomes in the first 126 
consecutive patients (132 hips) who had undergone 
eccentric rotational acetabular osteotomy at our institu-
tion were retrospectively assessed12. Two patients (two 
hips) who were followed for less than fifteen years were 
excluded; thus, 124 patients (130 hips) were evalu-
ated. Their mean age was thirty-seven years at the time 
of surgery, and the average duration of follow-up was 
twenty years. There was no serious complication such 
as major vascular injury or deep infection. The mean 
preoperative Harris hip score of 70 points improved to 
a mean of 88 points at the time of follow-up. Thirty hips 
had a fair clinical outcome (Harris hip score <80 points). 
Conversion to a total hip arthroplasty was performed in 
seventeen hips. The cumulative survivorship at fifteen 
years and at the time of final follow-up at twenty-three 
years was 97% and 80%, respectively.

What to Watch For

Indications

Best Candidates
•	 Symptomatic adults with hip dysplasia and pre-

osteoarthritis or early-stage osteoarthritis (Tön-
nis grade 0 or 1), with no or slight joint space 
narrowing.

•	 Patients between fifteen and fifty years old with 
a good range of motion and joint congruity rated 
as excellent or good, according to the method 
described by Yasunaga et al.13,14, on an antero-
posterior radiograph of the hip made in maxi-
mum abduction.

Relative Indication
•	 Advanced-stage osteoarthritis (Tönnis grade 2) 

is a relative indication because the long-term 
results in patients with advanced osteoarthritis 
with a minimum joint space of ≤2.0 mm were 
significantly poorer than those in patients with 
advanced osteoarthritis with a minimum joint 
space of >2.0 mm12.

Contraindications
•	 Open triradiate cartilage
•	 End-stage osteoarthritis with a minimum joint 

space of ≤2.0 mm
•	 Poor joint congruity as seen on maximum ab-

duction radiographs

Pitfalls & Challenges
•	 The osteotomy site is approximately 20 mm (not 

less than 15 mm) from the joint space, and the 
angle and direction of the osteotomy are deter-
mined with an image intensifier based on the 
preoperative radiographic planning.

•	 In patients with early-stage osteoarthritis, frag-
ment rotation is lateral, not anterior, to prevent 
femoroacetabular impingement and to maintain 
good flexion angles.

•	 To prevent the osteotomy from accidentally en-
tering the hip joint, visually confirm the contour 
of the femoral head with an image intensifier 
and do not tilt the curved chisel too much toward 
the joint. If the chisel is tilted too much, it will 
enter the hip joint, especially when it used for 
the pubic osteotomy and the osteotomy of the 
posterior aspect of the ilium.
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Fig. 3-A Fig. 3-B	

Fig. 3-A The superficial dissection exposes the greater 
trochanter (asterisk). A Y-shaped incision of the tensor 
fasciae latae (white arrows) allows complete anterior 
and posterior exposure of the gluteus medius muscle 
(black arrow) and gluteus minimus muscle. Fig. 3-B The 
short external rotator muscles have been tagged and 
divided. Fig. 3-C The innominate fossa is exposed by 
using a Hohmann retractor beneath the inferior aspect 
of the femoral neck and a Langenbeck retractor on the 
posterior edge of the posterior column, thereby expos-
ing the posterior osteotomy line (arrows). The asterisks 
indicate the greater trochanter.

Fig. 3-C

The greater trochanter (asterisk) is detached with an oscillating bone 
saw.

Fig. 4 Fig. 5

The gluteal muscles are detached, reflected proximally 30 mm away 
from the acetabular rim, and held with a Charnley pin retractor. The 
direct head of the rectus femoris (arrow) is exposed. The underside 
of the reflected head of the rectus femoris muscle is detached along 
the joint capsule to palpate the iliopubic prominence. The asterisks 
indicate the greater trochanter.
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The direct head of the rectus femoris is not released, but the reflected 
head (arrows) is partially released to access the iliopubic prominence 
(just below the arrows). The asterisks indicate the greater trochanter.

Bone model showing the pubic osteotomy site 5 mm proximal to the 
iliopubic prominence. The top of the iliopubic prominence (arrowhead) 
is palpated with the index finger of the surgeon’s nondominant hand. A 
curved chisel (20 mm in width) is inserted along the index finger (white 
arrow). A shallow osteotomy is made to identify the osteotomy site. 
The iliac osteotomy line (short black arrow) and the pubic and ischial 
osteotomy lines (longer black arrows) are drawn on the model.

Fig. 6 Fig. 7

The posterior innominate fossa is exposed and the pos-
terior osteotomy line (arrows) is marked. The asterisk 
indicates the greater trochanter.

Fig. 9

The osteotomy site, which is approximately 20 mm 
from the joint space, is marked with a straight chisel 
(Fig. 9-A), and the osteotomy is performed with a 
15-mm-wide curved chisel (Fig. 9-B) according to 
the preoperative plan.

Fig. 8
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Fig. 10
Preoperative plan for the osteotomy. Fig. 10-A The osteotomy line is 20 mm from the joint space. Fig. 10-B The sourcil is maintained horizontal to cover 
the femoral head with the acetabular bone fragment. The center of the femoral head is moved medially (red arrow).

Fig. 11
The spherical osteotomy guide (arrow) is fixed by two chisels in the ilium to enable the surgeon to make an accurate osteotomy line. The osteotomy is 
performed along the slit of the osteotomy guide.

Fig. 12
The osteotomy line is deepened, and the osteotomy is performed in a spherical fashion with use of a 3D curved chisel. Fig. 12-A Posterior iliac 
osteotomy (arrow). Fig. 12-B Anterior iliac osteotomy (arrow).
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Fig. 13
Completing the osteotomy of the ilium and ischium. The osteotomy line 
is marked by the arrows.

Fig. 14
The acetabular fragment (black arrow) is retracted with two sharp 
retractors. The bone is then trimmed. The asterisk indicates the greater 
trochanter.

Fig. 15
Fig. 15-A Bone model showing the osteotomy line of the acetabular fragment. Fig. 15-B The acetabular fragment is rotated only laterally to prevent 
femoroacetabular impingement. The arrow defines the direction of rotation.
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Fig. 16
Fig. 16-A The acetabular fragment is fixed with a Kirschner wire. The asterisk indicates the greater trochanter. Fig. 16-B Anteroposterior fluoroscopic 
image confirming that the coverage of the femoral head is optimal—i.e., the same as in the preoperative plan. The sourcil should be horizontal.

Fig. 17
The acetabular fragment is fixed by three poly-L-lactic acid screws (arrows). The asterisk indicates the greater trochanter.

Fig. 18
The greater trochanter (asterisk) is fixed with two AO screws.


