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The Long Term Results of Femoral Varus Osteotomy
in Patientswith L egg-Calve-Perthes Disease
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Purpose: The purpose of this study was to evauate the long term results of performing femoral varus osteotomy
(FVO) for the treatment of L egg-Calve-Perthes disease (LCPD).

Materials and Methods: We selected 35 LCPD patients who received FVO and they were followed up to the time
their skeletons' matured. The inclusion criteria were patients in a fragmentation stage, the patients were in Catterall
group 11 or 1V, and the patients underwent a teleoroentgenographic examination at the time of full skeletal maturity.
Results: The radiological outcome at the time of skeletal maturity was assessed using Stulberg’s classification. The
final resultswere 4 hipsin class |, 17 hipsin class 1, 13 hipsin class |11, one hip in class IV and nonein class V. The
satisfactory results (good+fair hips) were 34 hips (97%). Significant shortening (>10 mm) was observed in 12 hips
(34%). In 35 patients, 5 (14%) had same leg length (less than 2 mm difference), 27 (77%) had shortening of 2 mm or
more, and 3 had lengthening of 2 mm or more in the operated limb. Of these 12 patients with significant shortening,
only 3 patients (9%) showed shortening of 21 mm or more.

Conclusion: FVO is areliable method for managing LCPD in patients who are in Catterall group I11 or IV and who

are in the fragmentation stage of disease.
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Introduction

Femoral varus osteotomy (FVO) has been widely
used in the surgical treatment of Legg-Calve-Perthes
disease (LCPD). Axer” in 1965 reviewed FVO as a
treatment of LCPD and reported a very favorable results
comparing with those observed after conservative
treatment. Since then, many authors™*'>"*7¥ have
demonstrated that it can prevent femoral head
deformity and restore spherical congruity, provided that

the femoral head can be contained in the acetabulum,
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The advantages of FVO are that the operation is
done on the affected bone, it provides better lateral
coverage than does innominate osteotomy, and it
decreases the force across the joint. However, the
disadvantages of FVO are also reported that it may
shorten the limb and may create excessive varus
angulation, leading to weakness of the abductors of
the hip'*"*".

However, only few papers have been reported the
long term results of FVO which followed up to the
full skeletal maturity. We selected 35 patients who
had clinical and radiological examinations at the full
skeletal maturity and analyzed the results with
special emphasis on the sphericity of femoral head
and the leg length discrepancy (LLD).
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Materials and Methods

skeletal maturity (Table 1), The inclusion criteria
were unilateral involvement, patient in fragmentation

We selected 35 LCPD patients who received FVO stage, Catterall group I or IV, and patients who had
for the treatment of LCPD and followed up to the full the teleoroentgenographic examination at the full

Table 1. Patients Data.

Patient Number
Gender (Mae/Female)
Age at Disease Onset
Age at Surgery (Femoral Varus Osteotomy)
Ageat Final Follow-up
Period of Follow-up
Severity of Disease
Catterall Classification®
1+l
Il
v
Herring Classification”
A
B
C
Mode of Osteotomy
Subtrochanteric Open Wedge Osteotomy
Lloyd-Roberts Intertrochanteric Osteotomy

35
32/3
7.3Years( 5~11 Years)
8.6 Years (6.5~12 Years)
24.9 Years (18~34 Years)
16.2 Years (10~23 Years)

23 Hips
12 Hips

24 Hips
11 Hips

11 Hips
24 Hips

Fig. 1. (A) Anteroposterior radiograph of both hip in a 7-year-old boy shows LCPD of

left hip. The disease is in stage of fragmentation with B grade involvement by
lateral pillar classification. (B) Frog-leg lateral view shows head involvement of
Catterall group 3. (C) Postoperative radiograph taken 3 months after FVO
shows full containment of femoral head and radiological union of osteotomy
site. (D) Radiograph taken 21 years after operation shows a good result of
Stulberg class 11. (E) Computed tomograph shows difference of sphericity
between nomal and affected femoral head. However, congruency between
acetabulum and femoral head in LCPD side is very acceptable.
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skeletal maturity,
FVO was performed with subtrochanteric open-
wedge osteotomy using straight plate fixation in 11

15) Of

hips (Fig. 1) and with Lloyd-Roberts technique
intertrochanteric oblique osteotomy (semi-open
technique) using the angled blade plate fixation in 24
hips (Fig. 2).

The final outcomes were assessed radiologically
with classification system of Stulberg et al”. based on
the sphericity and congruency of the hip.

Stulberg et al*. defined five patterns of hip
structure based on plain radiographic appearances at
skeletal maturity following childhood LCPD. The
classification indicates the extent of hip malformation
and remodeling reached at the termination of the
repair phase at skeletal maturity, The types of
residual appearances are graded as follows: class I,
completely normal hip joint; class 11, spherical
femoral head associated with one or more of coxa
magna (larger than normal although spherical
femoral head), short neck, or dysplastic, abnormally
steep acetabulum; class III, nonspherical, mushroom-
shaped, ovoid head plus coxa magna, short neck,

and steepened acetabulum; class 1V, flat femoral
head with coxa magna, short neck, and steepened
acetabulum; and class V, flat femoral head of normal
size with a normally shaped neck and acetabulum.

We measured the leg length on radiograph of both
entire legs (teleoroentgenograms) to compare.
Teleoroentgenograms of a single exposure of both legs
on a long, 35x90 cm (ie, 14 %36 in) film were taken
from a distance of 2 m with a radiopaque ruler placed
on the film cassette. LLD was measured from the most
proximal point of the femoral head to the mid point of
the lower tibial surface on teleoroentgenograms,

We also measured the neck shaft angle of the
affected femur at skeletal maturity to evaluate the
residual coxa vara,

Statistical analysis was performed using SPSS for
Windows Release 10.0 (SPSS Inco, Chicago, U.S.A).
All analyses were set at the 95% confidence interval
for significance,

Results

Sphericity and congruency of the Femoral of head

Fig. 2. (A) Anteroposterior radiograph in a 8-year-old boy shows LCPD finding of left hip with fragmentation stage and lateral pillar
B involvement. (B) Frog-leg lateral radiograph shows head involvement of Catterall group 4. (C) Postoperative radiograph taken 4
months after FV O shows acceptable varus and bony heading of osteotomy site. (D) Final follow-up radiograph taken 14 years after

operation shows a good result of Stulberg class|I.
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Radiographic outcome was assessed with
classification system of Stulberg® to grade residual
deformity at skeletal maturity, The final results were 4
hips in class I (11%), 17 hips in class 1I (49%), 13 hips
in class I (37%), one hip in class IV (3%) and none in
class V (0%). According to these results, good hips
(class I+11) were in 21 hips (60%), fair hips (class ) in
13 hips (37%), and poor hip in only one hip (3%).
Therefore, of the total 35 hips with FVO, the hips
showing satisfactory results (good + fair hips) were 34
hips (97%).

Leg length discrepancy (LLD)

We measured the leg lengths of both legs on
teleoroentgenogram. Mean value of LLD was 9.2 mm,
ranging from a shortening of 31 mm to a lengthening
of 13 mm. In 35 patients who received FVO, 5 (14%)
had same length (less than 2 mm difference), 27
(77%) had shortening of 2 mm or more, and 3 had
lengthening of 2 mm or more in the operated limb.
Significant shortening () 10 mm) was observed in 12
patients (34%). Of these 12 patients, only 3 (9%)
showed shortening of 21 mm or more.

In addition, correlation study between the

Table 2. Fina Results at the Full Skeletal Maturity

observed amount of leg shortening and the mode of
femoral osteotomy showed a significant correlation
(P=0.012). Of 35 patients, shortening of the affected
leg appeared in 27 patients (77%). However, the
amount of shortening was different according to the
mode of osteotomy. Mean value of shortening were
6.2 mm in subtrochanteric open-wedge osteotomy
group and 12.4 mm in intertrochanteric oblique
osteotomy group (P=0.012).

Neck shaft angle

The mean value of neck shaft angle at final follow-
up was 126° at skeletal maturity and excessive coxa
vara (<120°) was found only in 3 hips (9%) of the 35
hips (Table 2).

Discussion

Surgical containment is the most recent step in
containment management of LCPD. The common
methods of surgical containment are the femoral
varus osteotomy and the innominate osteotomy of
Salter®. Surgical containment is surgical repositioning
of the femoral head or the acetabulum to redirect the

Variable

Hips, Number (%)

Sphericity and Congruency

Stulberg Classification®
| (Good)
11 (Good)
I (Fair)
1V (Poor)
V (Poor)

Leg Length Discrepancy (mm)
Same (2 mm or Less Difference between Two Legs)
Shortened (More than 2 mm)

2~10 mm
11~20 mm
21~30 mm
> 30 mm

Lengthened (More than 2 mm)

2~10 mm
11~20 mm

Neck Shaft Angle

<120
121~130
>130

4(11)
17 (49)
13 (37)

1(3

0

5 (14)
27 (77)
15

3(9
18 (51)
14 (40)
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hip geometry, The concept of FVO is that the
osteotomy place the femoral head deeper within the
confines of the acetabulum, thereby preventing
flattening,

However, the postoperative results of FVO varied
widely according to the reported authors***_ Lloyd-
Roberts et al.” concluded that after reviewing the
controlled study of the FVO in 48 LCPD patients
containment by FVO was the treatment of choice in
patients with “at risk” signs provided that severe
deformity has not already occurred. Of 48 LCPD
patients, the results were 58% good, 23% fair and
19% poor, Friedlander and Weiner” reviewed a large
series of 116 LCPD patients and concluded that FVO
was a reliable method of treatment regardless of age.
They had 51% good hips, 40% fair hips and 9% poor
hips. All patients showing poor results (Stulberg V)
were patients with Herring class C involvement and
older than 9 years of age. Hoikka et al.* reported the
results of 112 FVO performed on 102 children and
had 52% good hips, 24% fair hips and 24% poor hips.
Their results worsened with the increasing age of the
patients at operation. We could find several papers
reporting the mid-term or long term results of FVO in
Korean LCPD children'™", Kim et al."” reported his
experiences of 13 FVO and their result with mid-term
follow up were 31% good, 61% fair and 8% poor.
Park and Choi"” reported mid-term follow-up results
in 23 FVO. Their results were 44% good hips, 52%
fair hips and 4% poor hips.

Our results showing 60% good hips, 37% fair hips
and 3% poor hips were better than previous reports.
We thought that our better outcomes were resulted
from careful selection of patients who were in
fragmention stage at operation. In addition, the
difference of final results between papers could be
caused by the conditions of the operated patients
including age at disease onset, severity of disease
and stage of disease.

Herring et al.” stated that the lateral pillar
classification had strong correlation with final
outcome, In this study, however, only Herring group
B and C are subject of inclusion and study volume is
too small to compare (24 hips in Group B and 11 in
Group C). Therefore, we can not find statistically
significant correlation.

Many excellent results have been reported with the

use of FVO, One concern, however, was that it
further shortened the affected leg and thus increased
the need for the epiphyseal arrest of the normal
opposite leg”** It is generally accepted that the
amount of the shortening of the affected legs in
LCPD depends almost exclusively on the severity of
inhibition of endochondral ossification in the
proximal femoral growth plate. In addition, the loss
of epiphyseal height, disuse atrophy of the diseased
limb, and performing FVO in older children are
considered to contribute to the shortening of the
affected leg™*.

However, the incidence and the amount of residual
shortening following LCPD vary widely in the
literature,

The effect of FVO on residual shortening in LCPD
patients remains to be resolved. Some investigators
have suggested that FVO causes or aggravates
shortening in the operated limb. Canale” stated that
FVO could result in further shortening of an already
shortened extremity, and Leitch et al."” reported that
FVO should be avoided in patients over 8 years of
age because of its adverse effects on LLD. In contrast,
Mirovsky et al.'” investigated the residual shortening
of affected limbs in 55 patients treated by FVO and
compared these findings with those of 71 patients
treated conservatively; when last examined, the
mean shortening (0.9 cm) was identical in both
groups. Karpinski et al.'” reported that LLD in
patients treated by bracing was greater than that in a
matched osteotomy group. They also stated that they
considered limb disuse to be a major etiologic factor
of orthotic-induced shortening, and that overgrowth
of the affected limb may have resulted from
accelerated growth after surgery, resembling the
lengthening that occurs after a fracture in a child.

In my previous study®”, our measurements showed
that the mean total femoral and tibial shortening was
15.0 mm in the abduction orthosis (AO) group and
9.2 mm in the FVO group (P0.001). A shortening of
10 mm or more was observed in 66% of the AO
group and 40% of the FVO group. Our results
showed that FVO produced a better result than AO in
terms of the incidence and the level of residual
shortening following LCPD. Interestingly, when we
measured the tibial lengths to determine the
response of the ipsilateral tibia, we observed a

— 242



Jin Sang Wie et al.: The Long Term Results of Femoral Varus Osteotomy in Legg-Calve-Perthes Disease

significant difference between the tibial lengths in
two treatment groups?a 2.5-mm shortening in
patients treated by AO and a 0.9-mm lengthening in
patients treated by FVO (P(0.001). In the case of
FVO, all 30 patients showed either the same or
greater tibial length, except three patients with mild
shortening. However, in the AO group, only 20
(53%) patients had the same or greater tibial length.
Our conclusion was that the residual shortening in
patients treated by FVO (mean 9.2 mm) was less than
patients treated by AO (mean 15.0 mm). We inferred
that the difference was due to the overgrowth of the
ipsilateral tibia in patients treated by FVO.

In conclusion, in terms of sphericity and
congruency we had very satisfactory results in 34
children of the total 35 LCPD patients who had head
involvement of 50% or more. Significant shortening
(») 10 mm) was appeared in 12 patients (12%).
However, of these 12 patients only 3 patients had
shortening more than 20 mm. Based on literature
review of 35 LCPD children treated by FVO, FVO is a
reliable method of management in patients with
Catterall group I and IV,
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