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Abstract Pelvic osteotomy for middle-aged patients with

hip dysplasia remains controversial. We asked whether

pelvic osteotomy would yield lower Harris hip scores and

survivorship in older patients than in younger patients. We

compared patients younger than 50 years (n = 123) with

patients 50 years or older (n = 41). At last followup, the

mean Harris hip scores improved similarly in both groups:

from 60 to 89 points in the older group and from 63 to 92

points in the younger group. However, in patients with

bilateral surgery, the older group tended to have lower

mean scores than the younger group (86 versus 93 points,

respectively). Fifteen-year survivorship with a Harris hip

score less than 80 points as the end point was similar in the

two groups (71% in older patients and 81% in younger

patients). In patients with bilateral surgery, the 15-year

survivorship was lower in the older group (66% in older

patients and 83% in younger patients). The data suggest

eccentric rotational osteotomy for older patients can pro-

vide lasting function in most patients. However, prudent

selection of patients is required for older patients with

bilateral osteoarthritis.

Level of Evidence: Level IV, therapeutic study. See the

Guidelines for Authors for a complete description of levels

of evidence.

Introduction

THA markedly improves pain, gait, and activities of daily

living for most patients with osteoarthritis. However, pelvic

osteotomy has been recommended for young and active

patients with hip dysplasia, because THA in that population

has been associated with high rates of revision THA [20].

McAuley et al. [18] reported the survivorships of THA in

patients 50 years and younger were 89% at 10 years fol-

lowup and 60% at 15 years followup. Wagner spherical

acetabular osteotomy (survivorship 86.4% at 20 years) [22,

23], the rotational acetabular osteotomy of Ninomiya and

Tagawa (excellent and good based on the Merle d’Aubigné

and Postel score for 80% at 13 years) [19, 20], Ganz’ peri-

acetabular osteotomy (excellent and good based on the Merle

d’Aubigné and Postel score for 73% at 11.3 years) [5], and

the eccentric rotational acetabular osteotomy of Hasegawa

for hip dysplasia (final followup Harris hip score 89.0 at

7.5 years) [8] reportedly are successful in young and active

patients. Osteotomy should be considered for young patients

(younger than 50 years) and middle-aged patients (between

50 and 60 years) because of the high rates of revision THA

needed owing to prolongation of the average lifespan.

The senior author (YH) previously reported the mean

Harris hip score improved from 71 to 89 points at a mean of

7.5 years’ followup after pelvic osteotomy for 126 patients

with hip dysplasia who were younger than 60 years with or

without joint space narrowing [8]. Risk factors for lower

survivorship were high body mass index (BMI) (C 24 kg/

m2), concomitant valgus osteotomy, operative year between

1989 and 1992, and postoperative subluxation [9]. How-

ever, pelvic osteotomy for middle-aged patients remains

controversial even in the absence of these four risk factors

[20, 24, 26]. In patients having unilateral disease, the

unaffected side potentially can protect or reduce the load on
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the affected side. However, in patients with bilateral dis-

ease, one affected side with moderate or severe pain cannot

protect the other side. Clinical outcomes in patients with

bilateral disease therefore may be different from those of

patients with unilateral disease. If this is true, we may have

to pay particular attention to the indications in patients with

bilateral disease [11].

We asked (1) whether eccentric rotational acetabular

osteotomy would yield lower Harris hip scores and survi-

vorship in patients 50 years or older than in patients

younger than 50 years and (2) whether hip scores and

survivorship would be lower with bilateral surgery than

with unilateral surgery.

Materials and Methods

We retrospectively reviewed 238 patients (279 hips)

treated by eccentric rotational acetabular osteotomy

between 1992 and 2002. We excluded 26 male patients (28

hips) and two patients (three hips) with neuromuscular

disorders. This left 210 female patients (248 hips). We then

selected 123 patients younger than 50 years who were

matched to 41 patients 50 years or older with respect to

BMI, preoperative joint space width, followup, ratio of

bilateral/unilateral involvement, joint congruency in max-

imum abduction, and volume of perioperative and

postoperative bleeding. We chose three control examples

for one case example to raise statistical power. Matching

was accomplished by creating database queries, which

meant patients could be matched for a larger number of

variables than would be possible with other methods. At

the time of surgery, the overall mean age of the patients

was 40.8 years (range, 14–59 years); the mean ages of the

older and younger patients were 53 years (range, 50–

59 years) and 36.7 years (range, 14–49 years), respectively

(Table 1). The patients were similar in all considered fac-

tors other than age. The minimum followup was 5 years

(mean, 9.2 years; range, 5–15 years). Of the 210 patients,

we lost eight to followup. The study did not receive

Institutional Review Board approval because our institu-

tion does not require such approval for retrospective

studies.

The indications for eccentric rotational acetabular oste-

otomy were (1) acetabular dysplasia with a center-edge

angle less than 10� and discontinuity of Shenton’s line, (2)

30 minutes’ walk without rest dependent on hip pain, (3)

unsuccessful nonoperative treatment for 6 months, (4) age

between 15 and 50 years, and (5) joint congruency and

femoral head coverage in maximum abduction. Contrain-

dications for this osteotomy were a severely deformed

femoral head in an advanced stage and age older than

60 years [9].

All surgeries were performed by one surgeon (YH). The

operative techniques were described previously [8, 9].

Briefly, we made a 20-cm curved skin incision 3 cm

proximal to the tip of the greater trochanter. The greater

trochanter was detached with a bone saw and reflected

proximally. The gluteus muscles were reflected proximally

from the acetabular rim. The osteotomy site was located

approximately 20 mm from the joint space according to

preoperative planning. After osteotomy of the ilium and

pubis, the acetabular fragment rotated in the lateral direc-

tion easily. We verified coverage of the femoral head by

the rotated acetabular fragment on an anteroposterior (AP)

projection with an image intensifier before fixation of

the acetabular fragment with three polylactide screws. The

fragment could be seen directly. We did not rotate the

Table 1. Patient characteristics

Characteristic Group O (n = 41) Group Y (n = 123) p Value

Age (years) 53.0 ± 10.3 36.7 ± 2.7 \ 0.0001*

Height (cm) 155.1 ± 3.7 155.8 ± 4.9 0.357*

Weight (kg) 55.2 ± 6.9 54.0 ± 7.1 0.341*

Body mass index (kg/m2) 22.9 ± 2.5 22.3 ± 2.9 0.171*

Followup (years) 8.8 ± 2.6 9.3 ± 2.9 0.295*

Bilateral/unilateral 23/18 59/64 0.367�

Perioperative hemorrhage (mL) 322.7 ± 141.6 364.6 ± 211.0 0.238*

Postoperative hemorrhage (mL) 228.5 ± 66.4 251.3 ± 85.1 0.119*

Preoperative joint space (mm) 2.9 ± 1.4 3.2 ± 1.3 0.221*

Center-edge angle (degrees) 4.2 ± 6.9 1.1 ± 9.8 0.065*

Acetabular head index 53.9 ± 8.9 51.3 ± 7.0 0.061*

Joint congruency (good/poor) 19/22 66/57 0.417�

Values are expressed as mean ± standard deviation; *statistically analyzed by Student’s t test; �statistically analyzed by chi square test; Group

O = patient 50 years or older; Group Y = patients younger than 50 years.
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fragment anterior or posterior. The greater trochanter then

was fixed with two AO cancellous screws or a cerclage

wire (Fig. 1). Our eccentric rotational acetabular osteot-

omy was modified from the typical rotational acetabular

osteotomy in which the greater trochanter is not detached;

when the greater trochanter is detached the added exposure

makes the surgery easy to perform.

Postoperatively, patients were allowed out of bed and

began 10-kg partial weightbearing with a walker the day

after surgery. Six weeks after surgery, full weightbearing

was permitted with two crutches. Full weightbearing

without crutches was permitted 4 months after surgery.

We followed patients clinically and radiographically

3 months postoperatively and annually thereafter. One

surgeon (YH) evaluated the hips clinically using the Harris

hip score [6].

We obtained AP radiographs with the patient in the

supine position, centered on the pubic symphysis at a 1.1-m

distance. One of us (JY) measured the joint space width,

center-edge angle, and acetabular-head index preopera-

tively, 6 weeks postoperatively, and at the last followup [8,

10]. The radiographic measurements were performed using

calipers (Mitsutoyo, Tokyo, Japan) by one physician (JY)

blinded to the clinical scores. The minimum joint space

width (perpendicular distance between acetabular and

femoral head subchondral bone) of the weightbearing

region was measured on an AP radiographic image obtained

with the patient in the supine position. We made no cor-

rection for magnification. The measurement was made three

times and the mean value was used. The measurement

interobserver variability (kappa statistic) between the two

authors (JY, TK) was 0.83. The intraobserver variability

after a 3-month interval was 0.88. Preoperative joint con-

gruency in maximum abduction was evaluated. We

classified joint congruency as good if the curvature of the

acetabular and femoral head subchondral bone were almost

identical and if the joint space became wide or was ade-

quately maintained and as poor if the curvature was not

identical and if partial narrowing or disappearance of the

joint space occurred (Fig. 2) [26]. The interobserver vari-

ability of joint congruency categorization (kappa statistic)

among the three authors (JY, TK, TS) was 0.82 [4].

We determined differences in age, BMI, followup,

perioperative hemorrhage, postoperative hemorrhage, pre-

operative joint space, center-edge angle, and acetabular-

head index between older and younger patient groups using

Fig. 2 The diagrams illustrate the classification of joint congruency

in maximum abduction. We classified joint congruency as good if the

curvature of the acetabulum and femoral head were almost identical

and if the joint space became wide or was adequately maintained and

as poor if the curvature was not identical and if partial narrowing or

disappearance of the joint space occurred.

Fig. 1A–C (A) An AP radiograph of the pelvis shows marked bilateral

hip dysplasia of a symptomatic 53-year-old woman who had previous

acetabular osteotomies. (B) A postoperative AP radiograph of the

patient’s right hip at 1 month and of the left hip at 1 year shows marked

improvement in femoral head coverage. The patient had marked

improvement in function. (C) Fifteen years after surgery, the patient’s

postoperative AP radiograph shows substantial deterioration of the joint

space of the right hip but preservation of the joint space of the left hip.
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Student’s t test. Differences in bilateral/unilateral and joint

congruency between the two groups were determined using

the chi square test. Harris hip score at the final followup

between the two groups was compared using one-way

analysis of variance adjusted for BMI, followup, preoper-

ative joint space width, and joint congruency. Kaplan-Meier

survivorship analysis was performed with a Harris hip score

less than 80 points as one end point and THA as a second

end point (patients awaiting THA were not considered in

this analysis). Survival between the two groups was deter-

mined by log-rank test. The statistical software used was

StatView1 Version 5.0 (SAS Institute Inc, Cary, NC).

Results

Improvements in the Harris hip score were similar for both

groups (Tables 2, 3). In patients with unilateral surgery, the

mean Harris hip scores at last followup were similar

(p = 0.789) in older and younger patients (92.2 ± 10.4

versus 91.5 ± 10.6, respectively) (Table 3). However, in

patients with bilateral surgery, the mean Harris hip score

was lower (p = 0.046) in the older group (Table 3).

Using a Harris hip score less than 80 points as the end

point, we found a 10-year survival rate of 87.3% (95%

confidence interval [CI], 83.0%–91.6%) and a 15-year

survival rate of 75.2% (95% CI, 61.1%–89.3%) (Fig. 3A).

Table 2. Preoperative Harris hip scores in the two groups

Harris hip score Group O Group Y p Value*

Total cases (n = 164) n = 41 n = 123

Total 60.2 ± 8.3 63.1 ± 8.8 0.040

Pain 20.7 ± 4.1 22.2 ± 4.7 0.084

Gait 18.9 ± 4.6 19.7 ± 5.2 0.343

Range of motion 4.9 ± 0.3 5.3 ± 2.5 0.339

Daily activity 11.7 ± 3.0 12.4 ± 2.8 0.134

Unilateral cases (n = 82) n = 18 n = 64

Total 61.9 ± 7.9 62.2 ± 8.7 0.900

Pain 21.1 ± 4.7 21.1 ± 4.0 0.988

Gait 19.2 ± 4.8 19.7 ± 5.4 0.706

Range of motion 4.9 ± 0.1 5.3 ± 2.7 0.546

Daily activity 12.7 ± 2.0 12.4 ± 2.9 0.745

Bilateral cases (n = 82) n = 23 n = 59

Total 58.9 ± 8.6 64.2 ± 8.9 0.005

Pain 20.4 ± 3.7 23.3 ± 5.2 0.016

Gait 18.7 ± 4.4 19.7 ± 5.1 0.347

Range of motion 4.9 ± 0.4 5.2 ± 2.2 0.531

Daily activity 11.0 ± 3.5 12.4 ± 2.8 0.024

Values are expressed as mean ± standard deviation; *one-way

analysis of variance adjusted for body mass index, followup duration,

preoperative joint space width, and joint congruency; Group O =

patient 50 years or older; Group Y = patients younger than 50 years.

Table 3. Harris hip scores in the two groups at final followup

Harris hip score Group O Group Y p Value*

Total cases (n = 164) n = 41 n = 123

Total 88.7 ± 13.0 92.0 ± 11.7 0.084

Pain 42.2 ± 5.2 41.9 ± 4.9 0.773

Gait 26.6 ± 7.1 27.8 ± 6.5 0.246

Range of motion 4.8 ± 0.4 5.2 ± 2.3 0.314

Daily activity 11.7 ± 2.6 13.0 ± 2.4 0.0008

Unilateral cases (n = 82) n = 18 n = 64

Total 92.2 ± 10.4 91.5 ± 10.6 0.789

Pain 43.2 ± 3.3 41.9 ± 4.4 0.245

Gait 28.8 ± 5.2 27.4 ± 6.2 0.383

Range of motion 4.9 ± 0.2 5.2 ± 2.6 0.610

Daily activity 11.6 ± 3.0 13.0 ± 2.4 0.012

Bilateral cases (n = 82) n = 23 n = 59

Total 86.0 ± 14.4 92.6 ± 12.9 0.016

Pain 41.4 ± 6.2 42.0 ± 5.4 0.653

Gait 24.8 ± 7.9 28.3 ± 6.9 0.032

Range of motion 4.8 ± 0.5 5.2 ± 1.9 0.406

Daily activity 11.7 ± 2.3 12.9 ± 2.3 0.007

Values are expressed as mean ± standard deviation; *one-way

analysis of variance adjusted for body mass index, followup duration,

preoperative joint space width, and joint congruency; Group O =

patient 50 years or older; Group Y = patients younger than 50 years.
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for each 5-year interval (n = 164) are shown: (A) with the end point

defined as a Harris hip score less than 80 and (B) with the end point

defined as conversion to THA.
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With conversion to THA as the end point, we found a 10-

year survival rate of 96.5% (95% CI, 93.5%–99.5%) and a

15-year survival rate of 88.9% (95% CI, 80.2%–97.6%)

(Fig. 3B). We observed no differences in survivorship with

a Harris hip score less than 80 points as the end point

between the younger and older groups (Fig. 4A). In the

patients with unilateral disease, we also found no differ-

ences between the older and younger groups (Fig. 4B).

However, in patients with bilateral disease, we found a

lower survivorship in the older patients compared with the

younger patients (Fig. 4C). Survivorship with conversion

to THA as the end point was similar in the younger and

older groups (Fig. 5A), as was survivorship in the patients

with unilateral and bilateral osteotomies (Fig. 5B–C).

Four patients in the older patient group and four in the

younger patient group were converted to THA during fol-

lowup. No patient had a superior gluteal nerve palsy; there

was one older patient with insufficiency of gluteal muscle

recovery because of severe pain postoperatively. One

younger patient had nonunion of the trochanter.
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curve. Survivorship is shown for (A) all patients, (B) patients with

unilateral surgery only, and (C) patients with bilateral surgery only.

The 10- and 15-year survivorship rates were similar in Groups O and

Y in patients with unilateral surgery but lower (p = 0.017) for Group

O in patients with bilateral surgery.
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Fig. 5A–C Kaplan-Meier survivorship curves of eccentric acetabular

osteotomy with the end point defined as conversion to THA are shown

for older patients (Group O) and younger patients (Group Y). The

95% CIs are shown on only one side of each curve. Survivorship is

shown for (A) all patients, (B) patients with unilateral surgery only,

and (C) patients with bilateral surgery only. Survivorship was similar

(p = 0.644) in both groups regardless of age and whether the

osteotomy was unilateral or bilateral.
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Discussion

Pelvic osteotomy has been recommended for young and

active patients with hip dysplasia because THA in that

population has been associated with high rates of revision

THA [20]. However, it remains controversial for middle-

aged patients [20, 24, 26]. We can select operative methods

for middle-aged patients if the outcomes of osteotomy for

them are as good as for young patients. Clinical outcomes

between bilaterally affected and unilaterally affected cases

may differ. We therefore asked whether (1) eccentric

rotational acetabular osteotomy would yield lower Harris

hip scores and survivorship in patients 50 years or older

than in patients younger than 50 years, and (2) hip scores

and survivorship would be lower with bilateral surgery than

with unilateral surgery.

We note certain limitations to our study. First, it

included a relatively small number of patients, which limits

the statistical power. However, the number of patients is

relatively large compared with many published studies and

we found some differences. Second, the Harris hip score

may decrease with age in normal people, and the scores in

this study are not age-adjusted. Brinker et al. [2] evaluated

200 patients (age range, 50–100 years) and noted older

patients (age [ 85 years) had lower hip scores [2]. But in

patients younger than 85 years, hip score did not decrease

with age substantially. Lieberman et al. [16] reported, in

three age groups (58–64 years, 65–74 years, [ 75 years),

there were no correlations between WOMAC score or

Harris hip score and age of the patients. Individuals without

hip and knee disorders maintain fairly stable function as

they grow older [16]. Third, we did not compare survival of

our patients with pelvic osteotomy with that of patients not

treated surgically or that of patients with THA. Using any

revision as an end point, McAuley et al. [18] reported

survival of 89% at 10 years followup and 60% at 15 years

followup of THA in patients 50 years and younger. Also,

using any revision as an end point, Hartofilakidis et al. [7]

reported survivorship of 90% at 10 years followup and

73.3% at 18 years followup of Charnley THA in patients

55 years and younger. Our survivorships are comparable

with theirs (Table 4). One surgeon operated on all hips and

we excluded patients on whom we operated from 1989 to

1991, thus eliminating potentially inferior outcomes from a

learning curve.

Previously, osteotomy was recommended mostly for

younger persons, with the mean age in most earlier oste-

otomy series between 20 and 40 years [5, 12, 15, 20, 23].

Ninomiya and Tagawa [20] did not recommend osteotomy

in elderly patients because of limping owing to weakness

of the gluteus medius. However, some reports have de-

scribed osteotomy in middle-aged subjects as well. Yano

et al. [24] obtained an improvement in Japanese Ortho-

paedic Association hip score from 48.2 to 81.2 at a mean

38 months after rotational acetabular osteotomy in a group

with a mean age of 42.3 years (range, 31–62 years).

Table 4. Study results of survival of THAs and pelvic osteotomy

Study Age (years) Femoral type of THA/type of pelvic

osteotomy

Overall survival for revision/conversion

to THA after osteotomy

Mäkelä et al. [17] 55–64 Cementless, straight, porous-coated stem

with a modular, porous-coated press-fit cup

95%/80% at 10/15 years

Cementless, anatomic, porous-coated and/or

hydroxyapatite-coated stem with a

modular, porous-coated and/or

hydroxyapatite-coated press-fit cup

92%/78% at 10/15 years

Hybrid 90% at 10 years

Cemented 85%/71% at 10/15 years

Hartofilakidis et al. [7] \ 55 Cemented Charnley 90%/73% at 10/18 years

McAuley et al. [18] \ 50 Cementless, straight, porous-coated stem

with a modular, porous-coated press-fit cup

89%/60% at 10/15 years

Allami et al. [1] 69.1 (21–103) Cemented Charnley 95% at 10 years

Kerboull et al. [14] \ 50 Cemented Charnley-Kerboull 85.4% at 20 years

Yasunaga et al. [26] \ 46 Rotational acetabular osteotomy 93.7% at 10 years*

46–58 70.0% at 10 years*

Peters et al. [21] 15–47 Bernese periacetabular osteotomy 92% at 36 months

Schramm et al. [22] mean 24.4 Wagner spherical osteotomy 65.1% at 25 years

Current study \ 50 Eccentric rotational acetabular osteotomy 90.7% at 15 years

50–60 82.6% at 15 years

* Radiographic progression of osteoarthritis was defined as the end point.
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Moreover, Yasunaga et al. noted no major difference in 10-

year survivorship after rotational acetabular osteotomy

between a group of 24 patients (26 hips) who were

46 years or older (70.0%) and a group of 60 patients (63

hips) who were younger than 46 years (93.7%) [26].

Similarly, we found the Harris hip score at last followup

was similar between the younger and older patient groups.

Survivorship with the end point defined as a Harris hip

score less than 80 points was 80.7% at 10 years and 70.6%

at 15 years in older patients. Furthermore, survivorship

with conversion to THA as the end point was 94.4% at

10 years and 82.6% at 15 years in older patients (Table 4).

Although we have no data, we interpret the survival data to

suggest the biomechanical changes induced by osteotomy

may reduce the progression of joint cartilage degeneration

seen in the normal course.

We found eccentric rotational acetabular osteotomy

survivorship with conversion to THA as the end point was

96.5% and 88.9% at 10 and 15 years, respectively. Peters

et al. [21] performed Bernese periacetabular osteotomy in

73 patients (83 hips) with a mean age at surgery of 28 years

and a mean followup of 46 months and reported a survi-

vorship at 36 months of 92% with THA as the end point.

Schramm et al. [22] performed Wagner spherical osteot-

omy in 22 patients (22 hips) with a mean age of 24.4 years

and a mean followup of 23.9 years and reported a survi-

vorship at 25 years of 65.1% with THA as the end point.

Thus, the Harris hip score and survivorships obtained in

our study with eccentric rotational acetabular osteotomy in

patients with a mean age of 40.8 years were favorable.

Yasunaga et al. [25] reported a comparative study on the

outcomes of curved varus osteotomy for minimal dysplasia

of the hip in 15 patients older than 45 years at a mean of

8 years after surgery and on the outcomes of rotational

acetabular osteotomy in 16 patients performed during the

same period. No difference was observed between the two

groups regarding the Merle d’Aubigné and Postel score

during followup. Curved varus osteotomy is considered a

less invasive operation. However, we choose nonoperative

treatment or shelf acetabuloplasty [3] for elderly patients

with mild dysplasia because, in failed cases, it is difficult to

insert a prosthesis into part of the proximal femur.

In patients with bilateral surgery, the Harris hip score

and survivorships of the older patients were inferior to

those of the younger patients. At last followup, the mean

Harris hip score was 92.6 points in younger patients and

86.0 points in older patients. The 10- and 15-year survi-

vorship rates were 87.3% and 82.9% in younger patients

and 66.4% and 66.4% in older patients. The Harris hip

score generally decreases with age in normal people. Harris

hip scores also were lower in older patients than in younger

patients in this study. However, in patients with bilateral

osteotomies, the mean Harris hip score in older patients at

the final followup was inferior to that in younger patients.

Moreover, the survivorship rates with conversion to THA

as the end point between the two groups were similar

(patients awaiting THA were not considered in this anal-

ysis). Although we cannot fully explain why the mean daily

activity score of older patients was inferior to that in

younger patients (Table 3), it is possible the intervention

inhibits postoperative daily activity by physician advice.

Because patients with bilateral disease cannot protect the

other side, the probability of progression of degenerative

arthritis may be greater, and thus the choice of therapy has

been difficult in such patients [11]. Kawate et al. [13]

reported, at the 25-year followup of patients who had

valgus osteotomy for arthritic hips, the mean score of

patients with unilateral hip involvement was higher than

that of patients with bilateral involvement. Hisatome et al.

[11] reported a 10-year survivorship rate of 86.9% in 61

bilaterally affected cases subjected to unilateral rotational

acetabular osteotomy in which symptoms on the unoper-

ated side were mild and in which the end point was

radiographic evidence of osteoarthritis progression. If

symptoms are mild, high survival rates still may be

obtained even when there is bilateral involvement. It

therefore appears the unoperated side can support the

operated side in the younger patients with early osteoar-

thritis with mild pain on the unoperated side. However,

after 50 years, once the disease has progressed, the pain on

the unoperated side will likely worsen and the burden on

the operated side will be increased. In older patients with

bilateral involvement, the surgical indications must be

considered carefully, paying special attention to factors

such as the disease stage of the unoperated side. In bilat-

erally affected cases, THA may be the selection for the

more severe side.

Even in patients 50 years or older, high survival com-

parable to that for younger patients can be obtained with an

eccentric rotational acetabular osteotomy in patients with

unilateral disease. Therefore, we believe osteotomy merits

consideration in patients 50 years or older with dysplasia as

well. However, surgeons should be careful in considering

osteotomy in older patients with bilateral osteoarthritis.
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