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Abstract

Purpose The aim of the study was to evaluate the accuracy
and radiographic outcomes of Canale’s method in patients
with idiopathic leg-length discrepancy (LLD) following per-
cutaneous epiphysiodesis. The accuracy of two common
growth prediction methods was assessed.

Methods A total of 18 patients with 26 affected bones (eight
distal femur, two proximal tibia, five combined) were clini-
cally and radiologically analyzed after reaching skeletal
maturity. We compared the final effect of epiphysiodesis at
maturity with the expected effect of epiphysiodesis before
surgery; these measures were calculated using the Green-
Anderson and multiplier methods, respectively. We further-
more compared pre- and postoperative frontal and lateral
plane radiographs.

Results The average LLD was 21.2 mm before surgery and
7.9 mm after epiphysiodesis. The final effect of both methods
was not significantly different compared with the expected
effect of epiphysiodesis before surgery. However, the predic-
tion by the Green-Anderson method was closer to the de-
finitive epiphysiodesis effect. The frontal plane radiographic
deformity parameters did not change significantly after ep-
iphysiodesis. The postoperative sagittal plane radiographic
deformity parameters were in the normal range.
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Conclusion The Canale technique is a reliable method to
reduce LLD in children. With regards to growth prediction,
the Green-Anderson method using bone age seems to be
more accurate than the multiplier method using chronolog-
ical age. However, a relative over-estimation was observed
with both methods in several cases, which might result in an
insufficient correction.
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Introduction

Permanent epiphysiodesis is a well-established method to
correct leg-length discrepancy (LLD) in growing patients.
In previous studies, many different techniques have been
described to inhibit growth in the longer limb in order to
eventually equalize the total leg length.™2In 1933, Phemis-
ter was the first to introduce open epiphysiodesis.? In 1990,
Canale described a percutaneous, minimally invasive tech-
nique to disrupt the physis by drilling and subsequent
burring/clearing with curettes. This procedure ablates the
growth plate of the longer limb irreversibly so that the leg
length may become equal at the end of growth.’
Intraoperative radiographs are a mandatory require-
ment to carry out the procedure correctly and to avoid
intra-articular joint damage or asymmetric growth arrest.
Only a few authors have reported on postoperative devel-
opment of axis deviation after epiphysiodesis.** Most
importantly, the timing for surgery should be planned
accurately to avoid over- or under-correction and to
achieve the desired equalization. Using the charts pub-
lished in 1963 by Anderson et al,® it is possible to calculate
the remaining growth of the limbs. Furthermore, Paley
et al” developed age- and gender-related tables based on
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limb length databases. With this method, it is possible to
estimate the final bone length at skeletal maturity by mul-
tiplying the age- and sex-related factors with the imma-
ture bone length.

The aims of the study were: 1) to analyze our long-term
results following permanent epiphysiodesis in patients
with idiopathic LLD using Canale’s technique with specific
interest in clinical and radiographic outcomes; and 2) to
compare the accuracy of two common growth prediction
methods in our patient cohort.

Patients and methods
Patient selection

This study was approved by our institutional review
board (EK 16-106-0616) and written patient consent
was obtained. We queried our institutional database and
reviewed 50 patients who underwent a permanent epiph-
ysiodesis (Canale’s technique) to correct idiopathic LLD
between January 1996 and December 2014. Patients with
non-idiopathic LLD, cerebral palsy, skeletal dysplasia, syn-
drome-associated conditions, trauma history and children
with previous knee, ankle or hip surgery were excluded.
We only included patients who had a closed physis at the
final examination, complete medical reports (e.g. height,
age and sex) and standardized preoperative radiographs
(anteroposterior (AP) full-length standing radiograph of
the lower extremity and/or an orthoroentgenogram and
hand radiograph for bone age (BA)). Three patients were
excluded: one because of open growth plates and two
because of missing radiographs, leading to a total of 47
patients who were invited for a follow-up examination.

We calculated the preoperative BA by comparing
hand radiographs with the Greulich and Pyle atlas com-
prising skeletal developmental pictures of the hand and
wrist.® For follow-up purposes, an AP full-length stand-
ing radiograph of the lower extremity and a full-length
standing lateral view radiograph were acquired from each
patient.

Growth prediction methodologies: the preoperative remaining
growth prediction according to Green and Anderson

To calculate the remaining growth in the distal femur and
proximal part of the tibia, we used the Green-Anderson
growth-remaining charts.¢ That is, we used the BA and the
sD of the patient’s height compared with the height of the
general population of the same age. The expected length
of the femur and tibia at maturity according to Green
and Anderson were calculated by adding the predicted
remaining growth to the immediate preoperative length
of the femur and tibia. We calculated the ‘expected LLD
at maturity after epiphysiodesis’ by subtracting the length
of femur and tibia at maturity for the non-operated bones
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from the immediate preoperative length of the bones that
underwent epiphysiodesis. To account for any overcor-
rected values (that is, one side which was preoperatively
longer becomes eventually shorter after epiphysiodesis),
we additionally calculated the relative effect of surgery
named ‘expected effect of epiphysiodesis at maturity’.
Therefore, we subtracted the ‘expected LLD at maturity
after epiphysiodesis’ from the preoperative LLD.

Growth prediction methodologies: the preoperative remaining
growth prediction according to multiplier method with
chronological age (CA)

We calculated the expected LLD at maturity after epiph-
ysiodesis with multiplier tables from Paley et al.” In 2000,
Paley et al” presented the multiplier method using CA
to calculate prediction of limb-length discrepancy at
maturity. They used the femoral and tibial length data of
Anderson et al’ and developed multiplier tables for the
lower limb for male and female patients from birth to 17
years (+ O months). To calculate the expected length of
the femur and tibia at maturity according the multiplier
method we multiplied the age-dependent factors to the
preoperative measured bone length of femur and tibia. To
calculate ‘the expected LLD at maturity after epiphysiod-
esis’” we subtracted the expected leg length at maturity
calculated by multiplier tables for the un-operated bones
from the preoperative bone lengths that underwent
epiphysiodesis. To again account for any overcorrected
values after surgery, we calculated the ‘expected effect of
epiphysiodesis at maturity’. Therefore, we subtracted the
‘expected LLD at maturity after epiphysiodesis’ from the
preoperative LLD.

Radiographic analysis

Radiographs were obtained preoperatively, at follow-up
examinations during the postoperative course and at
the most recent examination after skeletal maturity. LLD,
the mechanical axis and alignment and knee angles were
measured on AP full-length standing radiographs. Since
it is important to obtain true AP full-length radiographs,
patients had to stand with both knees in a strict forward
position and the x-ray beam was centred over the patella.
Wooden blocks under the shorter limb were used to
obtain a levelled pelvis. A 2.5-cm magnification marker
was used to calibrate the x-rays.

To calculate the LLD, we measured the femoral (from
the top of the femoral head to the bottom of the medial
femoral condyle) and tibial (from the middle of a line
between the medial and lateral tibial condyle to the tibial
plafond) lengths of both legs (Fig. 1).”° The mechanical
axis normally passes through the midpoint of the knee
joint (eminentia intercondylaris) or slightly medial (8 mm,
SD 7) to it.” The origin of the malalignment can be further
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Fig. 1 The preoperative full-length standing radiograph shows
a measurement of the femur (red) and the tibia (yellow) on
the right leg. We demonstrate the fibula length (purple), the
proximal tibio-fibular distance (between green bars, proximal)
and the distal tibio-fibular distance (between green bars, distal).

specified by pre-defined frontal plane reference values
according to Paley.” In two patients we only had preop-
erative orthoroentgenogramm, so we could not measure
frontal plane parameters. For routine preoperative plan-
ning, a lateral full-length radiograph before epiphysiod-
esis is usually not acquired. Thus, we could not compare
lateral pre- and postoperative radiographic angles and
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only assessed postoperative lateral images. However,
to calculate the postoperative alignment in the sagittal
plane, we used a full-length standing lateral view radio-
graph of the lower limb with the knee joint maximally
extended. The x-ray beam is centred over the knee. The
normal range of the mechanical posterior distal femoral
angle (mPDFA) is 79° to 87°, whereas it is 77° to 84° for
the mechanical posterior proximal tibial angle (mPPTA).
Decreased mPDFA and mPPTA indicate a femoral or tibial
procurvatum, whereas an increased mPDFA and mPPTA
indicate a femoral or tibial recurvatum.™

To assess the height of the patella, the Insall-Salvati
ratio was measured on a lateral knee radiograph. For this
calculation, we divided the patellar tendon length which
is the length of the posterior surface of the tendon, from
the lower pole of the patella to its insertion on the tibia to
the patellar length; this is the greatest pole-to-pole length.
Normal values are between 0.8 and 1.2. A decreased ratio
indicates a patella baja, whereas an increased ratio indi-
cates a patella alta.'

To evaluate the effect of the epiphysiodesis of the tibia
on the fibula, we first measured the fibula length (FL) from
the top of the fibula head to the bottom of the lateral mal-
leolus. Then we calculated the tibia-fibula ratio (TFR) by
dividing the tibial length by the fibular length (TL/FL). Fur-
thermore, we calculated the proximal tibio-fibular (PTF)
distance and the distal tibio-fibular (DTF) distance. PTF
distance is the distance from the top of the fibular head to
the top of the lateral tibial condyle. DTF distance is the dis-
tance from the bottom of the lateral malleolus to the tibia
plafond. All measurements were obtained by a single pae-
diatric orthopaedic surgeon using the picture archiving
communication system (Philips, Hamburg, Germany).

Statistical analysis

Descriptive statistics, including means, minimum and
maximum values, sb and medians were calculated. The
data were analyzed using the software SPSS version
23 (IM SPSS Statistics, IBM Corp., Armonk, New York).
A p-value of 0.05 indicated statistical significance. To com-
pare the expected effect of epiphysiodesis according to
Green-Anderson and the multiplier method to the effect
of epiphysiodesis after maturity we used the one sample
t-test. To analyze the radiological outcomes between pre-
and postoperative angles and PTF, DTF, TFR and fibula,
and differences between PTF, DTF, TFR and FL on the oper-
ated and not-operated sides, we used paired t-tests.

Results
Demographics

A total of 18 patients (eight female and ten male) with 26
affected bones agreed to participate and were included in
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the analysis; 29 patients could not be included because
of a wrong address, missing preoperative radiographs or
they declined to participate (Table 1). The epiphysiodesis
locations were the distal femur in eight patients, the prox-
imal tibia in two patients and both the proximal tibia and
distal femur in eight patients. In one patient, we also per-
formed a proximal fibular epiphysiodesis. This patient was
excluded from analysis. The mean CA at time of surgery
was 14.8 years (13.6 to 16.0) for male patients and 13.2
years (11.4 to 14.0) for female patients. In contrast, the
mean BA was 13.9 years (12.6 to 15.6) for male patients
and 12.9 years (12.0 to 14.6) for female patients. Hence,
the overall CA was about half a year higher (mean 14.1 sD
1.2) compared with the overall BA (mean 13.5 sp 1.1). In
16 of 18 patients such a discrepancy of BA to CA existed:
in 11 patients BA was lower than CA (mean 1.3 years; sD
0,6); in five patients, BA was higher than the CA (mean 0.7
years; sD 0,3). The mean body height at time of surgery, as
measured by growth chart percentiles, was the 62nd per-
centile (sb 31) for male and female patients. The height of
eight patients was above the 75th percentile and below
the 25th percentile in four patients.

The mean LLD at surgery measured 21 mm (sD 5.6; 14
to 32) and 8 mm (sD 3.6; 1 to 13) after epiphyseal closing
(Table 2). The final LLD after epiphysiodesis was within
15 mm for all cases. In 14 patients (78% of all cases), a
discrepancy of < 10 mm was achieved. In two patients,
we saw an overcorrection of the shorter leg compared
with the preoperative longer leg (+ 3 mm and + 6 mm,
respectively).

Table 1 Demographic data

Demographic

Sex, n

Male 10

Female

Mean chronological age, yrs (range)

Male 14.8 (13.6 to 16.0)
Female 13.2 (11.4 to 14.0)
Mean bone age, yrs

Male 13.9

Female 12.9
Epiphysiodesis location, n

Distal femur 8

Proximal tibia 2

Pan genu 8

Table 2 Radiographic leg-length discrepancy (LLD) measurements before
surgery and at maturity

Preoperative At maturity
Mean LLD, mm (range) 21 (14 to 32) 8 (1to 13)
Mean predicted LLD, mm (range)
Green-Anderson 10 (O to 38) NA
Multiplier 16 (2 to 40) NA

NA, not applicable
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Effect of epiphysiodesis according to the Green-Anderson and
the multiplier methods

Table 3 outlines the statistical comparison of the two
methods in regard to the final effect of epiphysiodesis at
maturity. The expected effects of both methods were not
significantly different regarding the final effect of epiphys-
iodesis at maturity after surgery (p = 0.096 and p = 0.051,
respectively). However, the expected effect of epiphysiode-
sis at maturity according to Green and Anderson’s method
was closer to the definitive final effect than the multiplier
method. Table 4 highlights the comparison of the final
effect and the expected effect of epiphysiodesis accord-
ing both methods with specific interest in sex, growth
percentiles and BA. Both prediction methods resulted in
overestimation in many male patients and patients with
growth over the 75th percentile. In cases where BA was
lower than CA, the Green-Anderson method again led to
overestimation of the remaining growth. Due to the even
smaller number of patients in the subgroups we did not
perform a further in-depth statistical analysis.

Frontal and lateral plane parameter

For calculation of the differences between pre- and post-
operative parameters we used the angles that were poten-
tially affected by surgery and compared them with the
same side on the preoperative radiograph (e.g. lateral
distal femoral angle (LDFA) changes of the right side in
patients who were operated on the right femur) (Table 5).
The frontal plane radiographic deformity parameters
(including mechanical axis deviation, mechanical lateral
distal femoral angle, mechanical medial proximal tibia
angle) did not change significantly after epiphysiodesis.
The PTF distance and the TFR, however, decreased and
the DTF increased significantly after the treatment. For
the Insall-Salvati index, no statistically significant changes
were found. Furthermore, we compared the PTF, DTF,
FLs and TF ratio between the operated and non-operated
limb at final follow-up. There was no significant difference
observed with regard to these comparisons. No knee pain
was reported on clinical examination. The mean postop-
erative mPDFA was 81° (sD 2°). The mean postoperative
mPPTA was 80° (sD 3°).

Table 3 Statistical analysis of the expected effect of epiphysiodesis with
surgery in regards to the final effect of epiphysiodesis with surgery at
maturity

Mean difference, mm p-value’ t-value
According to GA 6.0 0.096 1.764
According to MP 8.8 0.051 2.098

*One-sample t-test between final effect of epiphysiodesis at maturity with
surgery and the expected effect of epiphysiodesis at maturity with surgery
according GA and MP

GA, Green-Anderson method; MP, multiplier method

J Child Orthop 2019;13:423-430
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Table 4 Descriptive analysis of the final and expected effects of epiphysiodesis at maturity

n Final effect of According According
epiphysiodesis, mm (sp) GA, mm (sp) MP, mm (sp)

Male 10 16.3 (8.9) 25.1(16.7) 32.0(16.7)
Female 8 13.5 (8.0) 15.9 (8.8) 14.5 (15.5)
> 75th percentile 8 11.4 (7.0) 27.0 (17.7) 30.0 (20.6)
< 75th percentile 10 18.0 (8.5) 16.6 (9.4) 19.1 (14.9)
BA < CA n 18.0 (5.0) 26.0 (15.9) NA
BA=CA 7 10.0 (7.8) 13.0 (12.6) NA

GA, Green-Anderson method; MP, multiplier method; BA, bone age; CA, chronological age; NA, not applicable

Table 5 Radiographic pre- and postoperative deformity parameters

Preoperative  Postoperative p-value'
MAD, mm (sD) 5.2(4.9) 7.4 (6.2) 0.096
mLDFA, ° (sD) 87.3 (2.0) 87.4 (1.8) 0.880
mMPTA, ° (sb) 87.0 (2.0) 87.4 (1.5) 0.21
PTF, mm (sD) 19.2 (3.8) 13.1 (3.0) 0.009
DTF, mm (sD) 22.6 (3.0) 24.0 (2.3) 0.009
Fibula length, mm (sp) 382.9 (43.9) 394.0 (37.0) 0.002
TF ratio (sD) 0.99 (0.02) 0.96 (0.01) 0.001
Insall-Salvati (sb) 1.14 (0.1) 1.07 (0.1) 0.099

Operated limb Non-operated limb p-value’
PTF, mm (sD) 13.1 (3.0) 14 .1(1.8) 0.215
DTF, mm (sD) 24.0 (2.3) 22.6 (2.4) 0.302
Fibula length, mm (sp) 394.0 (37.0) 386.6 (65.3) 0.665
TF ratio (sD) 0.96 (0.01) 0.97 (0.01) 0.088

*Independent t-test between pre- and postoperative data and operated and
non-operated limb data

tSignificant differences are in bold characters

MAD, mechanical axis deviation; mLDFA, mechanical lateral distal femoral
angle; mMPTA, mechanical medial proximal tibia angle; PTF, proximal tibio-
fibular; DTF, distal tibio-fibular; TF, tibia-fibula

Discussion

In this study we assessed long-term results of Canale’s
method and judged the accuracy of common LLD pre-
dictions by comparing the final effect of epiphysiodesis
(at maturity) with the expected effect of epiphysiodesis
according to the multiplier and Green-Anderson meth-
ods. We were able to include a very homogeneous cohort
of 18 patients with exclusively idiopathic LLD. Many of our
patients were rather close to skeletal maturity — a growth
period wherein a precise growth prediction is usually dif-
ficult and often inaccurate.

The effect of epiphysiodesis, when meticulously timed,
is described as an appropriate procedure to address mod-
erate LLD in an immature patient. Our results show that
all patients had an LLD of less than 15 mm and 78% had
an LLD even less than 10 mm at maturity. In our selected
patient population, there was no significant difference
between both methods regarding the final effect of epiph-
ysiodesis at maturity. The calculation of the expected
effect of epiphysiodesis using the multiplier method was
different (that is, more inaccurate) compared with the
final effect of epiphysiodesis when using the growth pre-
diction method by Green and Anderson. Thus, we tend
to recommend the Green-Anderson method over the
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multiplier method or to include BA for an epiphysiodesis
calculation.

One important factor observed during our analysis
was that both prediction methods resulted in an overes-
timation in many male patients and patients with growth
over the 75th percentile. Moreover, in cases where BA
was lower than CA, the Green-Anderson method again
led to overestimation of the remaining growth, poten-
tially resulting in an insufficient correction. In cases with
BA and CA being equal or BA being higher than CA, the
Green-Anderson method was more accurate. This finding
aligns with the results from Lee et al,”™ who also found an
overcorrected value.

In 2000, Paley et al” presented the multiplier method
using CA as a simple and rapid method to calculate pre-
diction of limb-length discrepancy at maturity. The pre-
diction of final LLD was demonstrated to be even more
accurate in the female person after modifying the CA
according to the menarche." However, the accuracy of
the multiplier method is inconsistent, on the basis of previ-
ous studies.'>1516 Aguilar et al'>'® compared the Moseley
straight-line graph to the multiplier method. They found
that the multiplier method predicts LLD and the outcome
of epiphysiodesis better than the Moseley method. Fur-
thermore, there were no significant differences between
the calculations using chronological and skeletal age. Lee
et al® retrospectively reviewed 44 patients after epiph-
ysiodesis and compared the final LLD at maturity with
surgery with the expected LLD at maturity with surgery
according to Green and Anderson, multiplier and Moseley
straight line. They found out that the multiplier method
was the least accurate method, whereas the original
Green-Anderson method was deemed the most accu-
rate one. Makarov et al'® also reported that the multiplier
method was the least accurate in predicting the lengths of
the long and short legs. Their study included 77 patients
treated by epiphysiodesis and compared the accuracy of
White-Menelaus, the growth-remaining method of Ander-
son et al,® the Moseley straight-line graph (Rotterdam
Modification) and the multiplier method (Paley) in pre-
dicting leg lengths and residual leg-length discrepancy.
Both Lee et al™® and Makarov et al'® reported an improved
prediction using skeletal age rather than CA. The Moseley
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straight-line graph'® and the White-Menelaus?' are
other methods to predict the outcome of epiphysiodesis.
Those two methods and the Green and Anderson method
were compared by Little et al.?? They recommended the
use of the Menelaus method as it was as accurate as the
others. Since we routinely use the growth-remaining
method of Green-Anderson and increasingly the multi-
plier method in our clinic, we decided to include those
two methods in our study.

We found a mismatch of BA and CA of less than 12
months in ten patients (55%) and more than 12 months
in six patients (33%). Makarov et al'® reported a differ-
ence of more than one year between skeletal age and CA
in 26% of patients. Lee et al” noted a mismatch of more
than one year between BA and CA in 15.9% and between
six months and 12 months in 34.1%. Cundy et al** already
demonstrated in 1988 that the estimated BA by experi-
enced radiologists was different from CA by more than
one year in about 50% of patients. These results might
encourage the importance of using BA in calculating the
expected LLD.

Reviews about angular deformities after epiphysiodesis
are rare.*>?*2 Makarov et al* reported that in 28 (3.3%)
of 683 patients who had undergone epiphysiodesis
using open curettes, the Phemister procedure or percu-
taneous procedures resulted in angular deformity of the
knee, particularly valgus deformity. They mentioned that
many of these patients were younger, had a larger LLD
and were more likely to have a congenital cause for LD.
Other reviews report no or only a few cases of angular
deformity.?*2627 Surdam et al* reported one patient, of a
total of 96 patients, with postoperative genu varum. In
our study, we did not see any relevant changes in the fron-
tal plane angles. Unlike the report from Makarov et al,* we
only included patients with idiopathic LLD and excluded
patients with any congenital aetiology. Our patients were
older (minimum of 11.25 years of age) with a smaller LLD
(minimum 14 mm), when compared with the cohort of
Makarov et al.*

To our knowledge, only Gabriel et al*® have reported
from one sagittal plane deformity. In one of the 29 patients
in their study, they observed a genu recurvatum of the
femur after epiphysiodesis. The mean values for postoper-
ative mPDFA and mPPTA were still in the normal range in
our cohort; however, we could not delineate any changes
due to the lack of preoperative lateral images.

A risk after epiphysiodesis on the fibula is injury of
the peroneal nerve.* One strategy to avoid this is not
to perform the procedure. This results in fibula over-
growth in most cases.?3° McCarthy et al?® reported that
fibular overgrowth was significantly higher in patients
who were treated with proximal epiphysiodesis of the
tibia (PTE) compared with the patients who additionally
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were operated with an epipyhsiodesis of the proximal
fibula (PFE). Only one of 33 patients who underwent
a PTE complained about symptoms related to fibular
overgrowth. On the basis of experience, since the fibula
becomes prominent at an overgrowth of 1 cm and symp-
toms occur at a much larger overgrowth, they suggest an
epiphysiodesis of the fibula when a fibula overgrowth of
more than 1 cm to 2 cm is expected. In our study pop-
ulation, only one patient had an additional epiphysiode-
sis of the fibula. This patient was excluded, and we only
included patients who had an epiphysiodesis on the tibia
to evaluate changes in PTF, DTF, FL and TF-ratio. Our
study demonstrates that a PTE performed without con-
comitant PFE leads to reduced PTF distance and TF ratio
and to an increased DTF distance and FL. Our patients
did not report any symptoms around the knee. In order
to avoid peroneal nerve injury, we therefore recommend
not performing an epiphysiodesis of the proximal fibula
in patients with mild LLDs. It might, however, be neces-
sary in cases of larger LLDs and if a fibula overgrowth of
more than 1 cm to 2 cm is expected.? Finally, there are no
reports about changes in patella positions after such pro-
cedures, and we also did not find any significant changes
in the Insall-Salvati ratio in the limited amounts of images
that were available for analysis.

The present study has several limitations. Firstly, we
included a rather small number of cases. Therefore, our
investigation of, e.g. overestimation on the effect of epiph-
ysiodesis using both methods, was limited. Due to the fact
that our patients were relatively ‘mature’ based on their
age, the remaining growth was hence relatively minor.
As a consequence, both prognostic methods would have
likely shown more pronounced differences in case of
more remaining growth. Further, the mean preoperative
LLD was low and for some cases borderline for surgery.
However, patients and parents frequently opt for this
technique even in small LLDs of, e.g. 16 mm to 20 mm,
to avoid shoe lifts. Moreover, larger LLDs are increasingly
treated with limb lengthening, especially now that intra-
medullary lengthening is more commonly performed.
We did not acquire lateral preoperative radiographs using
full-length standing radiographs. Consequently, we were
not able to compare pre- and postoperative lateral plane
parameters to detect the effect of epiphysiodesis on lateral
growth. Further studies are necessary to determine a cor-
relation between lower mPPTA and mPDFA and percuta-
neous epiphysiodesis. Before the AP full-length standing
radiographs, only orthoroentgenograms could be used
to assess limb-length discrepancy on imaging studies.
Therefore, in some patients, we could not measure the
preoperative frontal plane parameter. We excluded those
patients when pre- and postoperative plane parameters
were compared. Lastly, by using Canale’s technique, it is
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not possible to visualize the local effects of epiphysiodesis
as well as with other methods.?'3?

In conclusion, epiphysiodesis is an effective surgery to
decrease LLD. When compared, the two methods to calcu-
late the effect of epiphysiodesis were not significantly dif-
ferent regarding final effect after epiphysiodesis. However,
the Green-Anderson growth prediction method using BA
seems to be more accurate than the multiplier method
using CA. A relative overestimation of both methods was
observed in several cases, which might result in insuffi-
cient correction. Furthermore, we did not see any post-
operative axis deviations, besides a significant reduction
of the TF ratio and changes in the PTF and DTF distances;
these results need to be further evaluated.
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