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BACKGROUND: Epiphysiodesis is used to correct the leg length discrepancy in children. The results of the effectiveness
in different studies using epiphysiodesis with 8-plates. Forecasting is a fundamental provision of the methodology to apply
epiphysiodesis.

AIM: To determine the comparative effectiveness of temporary epiphysiodesis with 8-plates in correcting the difference in
size of the lower limbs in children, depending on the age of the patient and the segment of epiphysiodesis.

MATERIALS AND METHODS: We included data from a retrospective analysis of the results of correcting the leg length
discrepancy using the method of guided growth in 94 patients. The technique included the use of two 8-plates. The calculation
of comparative indicators was used, while the difference in the ratios of lengths of the epiphysiodesed and paired segments
before epiphysiodesis and at the time of completion of guided growth (removal of metal structures) was determined as an
indicator of the effectiveness of treatment.

RESULTS: The maximum efficiency was observed with epiphysiodesis of the femur in children of the younger age group
(a change of 759% in the length of the bone), the minimum was observed with epiphysiodesis of the tibia in children of the
older age group (a change in length of 2.04%). The decrease in the effectiveness of femoral epiphysiodesis depending on age
was linear, while that between the efficiency indicators in the younger and middle groups was 1.85%, and between the middle
and older groups was 2.8%. In epiphysiodesis of the tibia, the difference between the efficiency indicators in the younger and
middle age groups was 2.42%, and that between the middle and older age group was 0.34%.

CONCLUSIONS: Temporary epiphysiodesis with 8-plates is effective in correcting the LLDs in children. The use of the
comparative efficiency indicators obtained in different age groups allows us to plan the intervention more accurately and
avoid unnecessary operations.
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OueHKa 0THOCUTENbHbIX NapaMeTPoB pasHOBEJIMKOCTH
HM)XXHUX KOHEYHOCTei Yy AeTei Npu UCNOJIb30BAHUM
BpeMeHHoro anupuseogesa 8-obpasHbIMM NNacTUHaAMK
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06ocHosaHue. MeToauKy anudu3eone3a UCMONB3YIT AN KOPPEKLMW Pa3HOBEIMKOCTU HUKHUX KOHEYHOCTEW Y AeTeid.
PesynbTathl uccnenoBaHus apderTMBHOCTU 3nudu3eoae3a 8-06pasHbIMM NAacTUHaMW NpU 3TOM NATONOTMM HEOAHO3HAYHI.
MporHo3vpoBaHMe KOpPPEKLMM — NPUHLMNMANBHOE YCIOBUE NPUMEHEHNS METOAMK 3nudU3eone3a.

Llene — onpepeneHne oTHOCUTENBHOM 3QHEKTUBHOCTM METOAMKM BPEMEHHOIO 3nudm3eone3a §-06pa3HbiMK niacTMHaMu
ANS KOPPEKLMW Pa3HOBESTMKOCTU HKHUX KOHEYHOCTEN Y [ieTeli B 3aBUCMMOCTM OT Bo3pacTa nauueHTa u anuduseonesmnpye-
MO0 CEerMeHTa.

Mamepuanel u Memodel. B viccnefoBaHve BKHOYEHbI JaHHbe PETPOCMEKTUBHONO aHanu3a pe3yNbTaToB KOPPEKLUMK pas-
HOBEJIMKOCTH HUXHUX KOHEYHOCTEN METOAOM YnpaBnsieMoro pocTa 94 nauneHToB. MeToAMKa XMpYPruyecKoro ieYeHus npea-
ycMaTpuBarna npuMeHeHue ABYX 8-00pa3HbiX NNacTUH. PaccumTbiBanyM OTHOCUTENbHbIE NOKA3aTeNu, NpU 3TOM B Ka4ecTBe Mo-
Kasatens 3 deKTUBHOCTM NeyeHns onpeaensnv pasHuLy NPOLEHTHBIX COOTHOLLEHUA ANUH 3MU(U3e0Ae3UPYEMOro U MapHOro
MHTaKTHOrO CerMeHToB A0 3nudun3eone3a U Ha MOMEHT 3aBepLLEHUS NIeYeHUs METOLOM YripaBnseMoro pocTa (ynaneHus me-
TanaoKOHCTPYKLMIA).

Pesynemamesl. MakcumanbHas 3¢ddeKTUBHOCTL Habmoganach npu anuduseonese OeapeHHOM KOCTU Y aeTed MiafLuei
BO3pacTHOM rpynnbl (U3MeHeHWe Ha 7,99 % AnMHbI KOCTH), MUHUMaMbHas — npu 3anuduseopese bonbluebepLoBoi KOCTU
y A€Teii cTapLUeit BO3pacTHOI rpynmbl (M3MeHeHMe AnnHbl Ha 2,04 %). CHukeHue 3 deRTMBHOCTU nndmM3eoae3a befpeHHoN
KOCTM B 3aBMCMMOCTM OT BO3pacTa HOCWIO JIMHENHbIN XapaKTep, Npu 3TOM pa3HuLa Mexay nokasatensmMu 3GheKTMBHOCTH
B MJIafiLLeit 1 cpefHen rpynnax coctasuna 1,85 %, a Mexay cpeaHeii u ctapwen — 2,8 %. MNpu anuduseonese bonbLiebep-
LLOBOW KOCTM pasHuLIa MeXy NoKasaTensiMu aQheKTMBHOCTY B MNTajLLEN M CPe[iHEN BO3PaCcTHBIX rpynnax coctaBuna 2,42 %,
a Mexny cpenHeii u ctapwen — 0,34 %.

3aknoyeHue. BpeMeHHbIn 3nnduseone3 8-06pa3HbiMK niacTHaMM 3QHEKTUBEH NPYU KOPPEKLMM Pa3HOBENMKOCTU HUX-
HWX KOHEeYHoCTelt y aeTei. Mcnonb3oBaHWe MOAYYEHHBIX HAMU OTHOCUTESNbHBIX NMOKa3atenen 3G(EKTUBHOCTM B PasfUyHbIX
BO3pacTHbIX rpynnax no3sonsieT bosee TO4HO NNaHMPOBaTh BMELLATENLCTBO U M36exaTb HeonpaBAaHHbIX Onepauyii.
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CLINICAL STUDIES

BACKGROUND

Lower limb length discrepancy, also known as anisomelia,
is a condition in which paired limbs have a clinically significant
measurable length inequality [1]. Lower extremity length
discrepancy is a common orthopedic problem, with 40%-90%
incidence in the population, according to different authors
[1, 2]. The variability of anisomelia is largely determined
by the diagnostic criteria. Back pain, lower extremity pain,
and lower extremity large joints degenerative changes have
traditionally been associated with leg length discrepancy
and necessitated its correction [1, 3]. Length discrepancy
correction has conservative and surgical methods, and
the indications for their use vary depending on the length
discrepancy severity and the patient's age. Surgical correction
methods, in turn, are divided into techniques aimed at
lengthening a shorter segment and methods that involve
longer segment shortening, as well as a combination of
several techniques [4].

The Pediatric Orthopedic Society of North America rec-
ommends using compensatory shoe inserts, epiphysiodesis,
or surgical longer segment shortening in case of leg length
discrepancy of 2-5 cm in pediatric patients [5].

The epiphysiodesis technique, which involves limiting
the growth of the segment due to the influence on the growth
zone, was developed in 1933 by Phemister and has undergone
several changes over the past 90 years, and in our opinion,
the most significant of them, which contribute to the spread of
the method, are associated with the development of 8-shaped
plates by Peter Stevens. This method is used to correct axial
deformities and length discrepancy of the lower extremities
in pediatric patients [6]. The treatment results of 34 patients
aged 7-16 years (mean age 12.5 years) revealed that femoral
epiphysiodesis enables to correct the length discrepancy by
10 + 7.3 mm, that of the tibia by 0.4 + 6 mm, and in combination
by 10 + 10 mm [7]. Subsequent researchers expressed doubts
that the temporary epiphysiodesis technique using 8-shaped
plates is effective in correcting the leg length discrepancy.
After temporary epiphysiodesis of the proximal tibial growth
zone, Lauge-Pedersen and Hagglund stated a relatively low
correction rate, which was 6.7 and 5.6 mm in 1.5 years in
two treated patients; therefore, the authors concluded that
the technique was ineffective [8].

Stewart et al. presented the comparative study results
on the efficiency of epiphysiodesis with 8-shaped plates
and permanent epiphysiodesis (reaming of the growth
zone), which was 4.0 mm for 592.6 days of follow-up in
the temporary epiphysiodesis versus 15.5 mm for 798.9 days
in the permanent epiphysiodesis group [9].

Gaumetou et al. published the study results on the analysis
of the efficiency of 8-shaped plates. The study included
32 pediatric patients (40 growth zones) with an average
age of 12.5 years at the time of surgery. The follow-up
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was performed until the closing of the growth zones [10].
The authors did not calculate linear correction at a constant
rate, as in previous studies, but estimated the difference
between the possible and actual segment length at the end
of treatment. They concluded that femoral epiphysiodesis
was effective by 63% and tibial epiphysiodesis was only
42% effective from the maximum possible correction
value. Additionally, the influence of the screw positions
on the correction efficiency was studied, which revealed
that the parallel screw position and the screw position for
discrepancy do not significantly affect the length discrepancy
correction.

The femoral length changed by 10.1 + 3.0 mm and the tibial
length by 5.4 + 2.5 mm using a temporary epiphysiodesis
and 12.1+17 and 4.7 +23 mm using a permanent
epiphysiodesis in the study of the comparative efficiency
of the techniques after 2 years of follow-up. Concurrently,
the authors did not reveal a statistically significant difference
between the obtained results [11].

A study analyzed the results of temporary epiphysiodesis
using 8-shaped plates, Blount braces, and transphyseal
screws and revealed the average total correction rate per
year of 1.11, 1.22, and 0.59 c¢m, respectively. There were no
statistically significant differences in the correction rate [12].
Demirel monitored 7 patients aged 6-11 years and revealed
an average correction rate for temporary epiphysiodesis of
0.48 mm per month [13].

Several authors report more significant correc-
tion rates using 8-shaped plates, namely 1.1 c¢cm per
year [14] or 1.52 mm per month [15]. Russian special-
ists estimated the temporary epiphysiodesis efficiency as
0.9 + 0.4 cm per year in a group of 13 pediatric patients
aged 2.5-12 years [16].

A single available study determined the relative ef-
ficiency indicators as changes in the ratio of segment
lengths to each other expressed as a percentage. They
presented data from 19 patients, where temporary epi-
physiodesis was performed in 10 pediatric patients using
Blount braces and 8-shaped plates in 9 patients (mean age
of patients was 12.1 and 12.4 years, respectively). The effi-
ciency of 8-shaped plates for length discrepancy correction
was low. Concurrently, the difference in segment lengths
decreased by 3.6% in Blount braces and 1.8% in 8-shaped
plates over 2 years [17].

Predicting the correction rate is a fundamental condition
for epiphysiodesis techniques. Most authors use metric
correction parameters (centimeters per year, millimeters per
month, etc.) as evidenced by previous studies. The method
of controlled growth with leg length discrepancy mainly
aimed to achieve equal leg length. The available correction
prediction methods for pediatric orthopedists are based
on the metric indicator assessment by direct limb length
discrepancy measurement [18]. Hence, the fundamental
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limitations of this calculation method are quite obvious.
Firstly, there is a significant result variability in pediatric
patients of different heights (and, accordingly, with different
constitutional lengths of the lower limbs), and secondly,
there is the impossibility of an objective and unconditional
use of the method for epiphysiodesis of an elongated limb.
Additionally, the technical aspects of metric calculations
should also be considered due to the measurement
error from X-ray patterns [19]. The use of relative length
discrepancy parameters avoids the aforementioned
difficulties and can improve the measurement accuracy
in predicting and evaluating the treatment outcomes.
However, the data on the relative efficiency of epiphysiodesis
presented in the literature do not have age gradations, which
does not enable their unambiguous extrapolation to all age
groups.

We hypothesized that the relative efficiency of the length
discrepancy correction using temporary epiphysiodesis with
8-shaped plates may vary depending on the child’s age and
the limb segment, which can significantly affect the treatment
results.
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The work aimed to determine the relative efficiency of
temporary epiphysiodesis with 8-shaped plates for correcting
the leg length discrepancy in pediatric patients, depending
on the patient’s age and the segment corrected using
epiphysiodesis.

MATERIALS AND METHODS

The present study included data from a retrospective
analysis of the leg length discrepancy correction results
using the method of controlled growth in 94 patients
(102 epiphysiodesis), including 56 male and 38 female
patients who received treatment from 2015 to 2020.
The median of the clinically determined leg length
discrepancy was 3.0 cm (Me) (Q; was 2.5 cm; Q; was
4.5 cm). The study analyzed high-quality panoramic
radiographs of the lower extremities in patients’ upright
positions in the electronic format of the DICOM standard
before and after treatment. Table 1 shows the anatomical
segments and duration of epiphysiodesis in patients of
the studied group.

Table 1. Anatomical regions at the time of surgery and duration of epiphysiodesis

Age subgroups

Epiphysiodesis segment

2-5 years old 6-9 years old 10-14 years old
Femur Number of surgeries 16 21 27
Average duration of epiphysiodesis, days 742 770 707
Me (Q;; Q;) (665.25; 842) (726; 854) (642.5; 792)
Tibia Number of surgeries 6 (i 21
Average duration of epiphysiodesis, days 834.5 731 761
Me (Q;; Q,) (734; 904.25) (713; 857) (686; 902)
Table 2. Nosological causes of length discrepancies
Diagnosis Number of patients
Congenital causes
Congenital lower limb malformation, accompanied by its shortening 34
(congenital femoral and tibial malformations)
Congenital lower limb malformation, accompanied by its lengthening 24
(hemihypertrophy and gigantism of the limb)
Acquired pathology
Post-traumatic and idiopathic lower limb shortening 10
Postoperative congenital clubfoot condition 9
Postoperative congenital hip dislocation and Perthes disease conditions 5
Sequellae of acute hematogenous osteomyelitis 2

Neurological diseases
Infantile cerebral palsy
Charcot-Marie-Tooth disease
Hypomelanosis of Ito
Paralytic deformity
Arthrogryposis

_ = = = O~
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Table 2 shows the information about the cause of length
discrepancies.

The surgical treatment technique included the use of two
bilaterally placed 8-shaped plates (medial and lateral) on
the femoral and/or tibial bone.

The treatment duration depended on the achieve-
ment of the desired correction, the appearance of sec-
ondary deformities, and data from previous studies that
indicate the need to stop temporary epiphysiodesis when
the surgical hardware operational life was >2 years
[20, 21].

We analyzed panoramic radiographs of the lower
extremities in the anteroposterior projection, performed
in the upright position, to plan the treatment and evaluate
its results. This study evaluated the radiographs taken
before the treatment initiation and at its completion
(before the surgical hardware removal). Radiography
was performed on Philips devices with further image
post-processing using stitching software and segment
measurement using the IntelliSpace PACS DCX Viewer
R3.2 SP1 program (Philips Healthcare, the Netherlands).
X-ray parameters were studied according to the method
proposed by Helms and McCarthy [22]. Measurements
were made segment by segment, namely, from the upper
point of the femoral head to the lower point of the medial
condyle for the femur and from the lower point of
the medial part of the tibial plateau to the distal part of
the epiphysis for the tibia (Fig. 1). All measurements were
performed by one researcher.

Absolute length values were used to calculate relative
indicators while determining the difference in the percentage
ratios of the lengths of the epiphysiodesis and paired
intact segments before the epiphysiodesis and at the end
of treatment by the controlled growth method (surgical
hardware removal) (formula in Fig. 2). The indicator presented
the relative efficiency of the temporary epiphysiodesis
technique.

Patients were distributed into three age subgroups,
namely 2-5, 6-9, and 10-14 years, for further analysis.

Descriptive statistics methods were used for statistical
analysis. The median was calculated to determine the average
values, considering the small number of cases and the sample
heterogeneity, and the values of the first and third quartiles
(Me [Q;; Q,]) were calculated to estimate the variance.
The obtained data were processed using the IBM Statistical
Package for the Social Sciences version 23 software package
(IBM SPSS, USA).

Epiphysiodesis segment
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Fig. 1. Scheme of the segment measurement technique. The yellow
line indicates the femoral length measurement and the blue line
indicates the tibial length measurement

RESULTS

The surgery was most often performed in patients of
the older age group (47% of the total number) and less
often in the middle and younger groups (33% and 20%, re-
spectively), as presented in Table 1. Femoral epiphysiodesis
was more often performed (60% of surgeries), and that of
the tibia and both bones of the limb (32% and 8%, respec-
tively) was less often performed. Lower limb congenital
abnormalities were the most common cause of length dis-
crepancy.

Evaluating the epiphysiodesis results in terms of
changes in the proportionality of the segments revealed
a decreased efficiency with age. The maximum efficiency
was registered with femoral epiphysiodesis in pediatric
patients of the younger age group (change by 7.59%
in the bone length), and the minimum efficiency was
noted with tibial epiphysiodesis in pediatric patients
of the older age group (change in length by 2.04%),
as presented in Figure 3. The decreased efficiency of
femoral epiphysiodesis depending on age was linear, while
the difference was 1.85% between the efficiency indicators
in the younger and middle age groups, and 2.8% between

Efficiency

- - 100 %
Paired segment

without epiphysiodesis

After treatment

Paired segment
without epiphysiodesis

-100% | = o epiphysiodesis

of this segment, %

Before treatment

Fig. 2. Formula for calculating the relative efficiency of the temporary epiphysiodesis method
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Fig. 3. Relative parameters of leg length discrepancy correction in pediatric patients during temporary epiphysiodesis with 8-shaped

plates

the middle and older age groups. The difference between
the efficiency indicators in the younger and middle age
groups was 2.42% and that between the middle and
older age groups was 0.34% in tibial epiphysiodesis.
The relative efficiency was lower in tibial epiphysiodesis in
the middle age group than that calculated for the femur
in patients of the middle age group. Concurrently, most
femoral interventions were performed in pediatric patients
of the middle and younger age groups (37 of 64), while
the tibial epiphysiodesis was used in more than half of
the cases in patients of the older age group (21 of 38), as
shown in Table 1.

The epiphysiodesis segment was longer than the paired
intact segment because the length ratio in this situation
exceeded 100% in most cases. The percentage ratio decreased
in epiphysiodesis efficiency after the treatment completion;
therefore, the larger value was subtracted from the lower
value when calculating the final results, and the efficiency
indicator was negative in value. Contrarily, a positive value
of the difference indicated that the temporary epiphysiodesis
method with 8-shaped plates was ineffective in a particular
patient.

The correction was 2-2.5 cm with a femoral length
of 27-34 cm, and 1-1.3 cm with a tibial length of
21-27 cm for the entire treatment period if the relative
values (percentages) are converted into absolute values
(centimeters) in the younger age subgroup. The correction
was 2-2.3 cm with a femoral length of 35-40 cm and
0.7-0.8 cm with a tibial length of 28-32 cm in the middle

age subgroup. The correction was 1.2-1.4 cm with a femoral
length of 42-48 cm and 0.7-0.8 cm with a tibial length of
34-39 cm in the older age subgroup.

DISCUSSION

An analysis of a small number of published studies
evaluating the efficiency of epiphysiodesis showed
the absence of a unified approach to segment measurement
methods, which some researchers do not even mention. There
is no single approach to evaluating epiphysiodesis efficiency;
therefore, the results of studies cannot be compared.
The literature revealed that the absolute rate of correction
using a temporary epiphysiodesis varies from 0.28 mm [8] to
1.52 mm per month [15], that is, the data differ by >5 times.
None of the available studies provide quantitative data on
the efficiency of temporary epiphysiodesis depending on
the patient’s age. Concurrently, considering the non-linear
growth rate of the child, expecting this indicator to be different
in different age groups would be reasonable. Traditionally,
the highest absolute growth rates are associated with
periods of “growth spurts,” while the highest growth rates
are typical for females aged 12.05-13.26 years and males
aged 12.20-12.83 years [23]. Methods of controlled growth
for deformity correction also suggest the highest rates of
correction during the most intensive growth periods [24].
A shorter segment (shortened in cases of shortening of
various etiologies or healthy in cases of length discrepancy
due to segment elongation) is considered to be most probably
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subjected to the general patterns of linear growth when using
epiphysiodesis to correct limb length discrepancy. Therefore,
the rate of length discrepancy correction will be determined
not only by the effective blocking of the growth zone but also
by the growth zone function on the non-epiphysiodesized
segment.

Studies in this area indicate higher efficiency of perma-
nent epiphysiodesis despite ongoing discussions regarding
the efficiency of 8-plate epiphysiodesis compared to perma-
nent epiphysiodesis [9]. Concurrently, temporary epiphysiode-
sis has undoubted advantages, namely a reversible nature,
which avoids excessive segment shortening due to inaccurate
time calculation for growth zone destruction with permanent
epiphysiodesis. Additionally, the temporary epiphysiodesis
technique can be applied to young children. The temporary
epiphysiodesis technique using 8-shaped plates is one of
the most high-demand nowadays since it does not lead
to direct damage to the growth zone (unlike transphyseal
screws) and provides high stability of the structure (unlike
Blount braces). Moreover, several authors question the effi-
ciency of 8-shaped plates for correcting the size discrepancy
[8, 11]. Thus, predicting the surgical results is of fundamental
importance.

The scientific literature presents only generalized data re-
garding the efficiency of epiphysiodesis with 8-shaped plates,
while most authors evaluated the absolute correction rate
value (in millimeters per month or year of epiphysiodesis).
The only study is known to us that used relative efficacy rates
(versus the contralateral segment) as the main method of
evaluation included a small number of cases, wherein 10 pa-
tients underwent 13 brace surgeries (9 on the femur and 4 on
the tibia) and 9 patients had 14 surgeries using 8-shaped
plates (7 on the femur and 7 on the tibia). Concurrently, as-
sessing the effect of age was impossible, when the surgery
was performed and on its outcome due to the small number
of patients [17].

Our study reviewed the treatment results of the largest
group of patients (based on the available literature) who
underwent temporary epiphysiodesis with 8-shaped plates
with leg length discrepancy. This enabled us to present the age
patterns of the technique efficiency. We have demonstrated
a general decrease in the correction efficiency with age, while
the femoral epiphysiodesis efficiency in all age groups was
higher than the tibial epiphysiodesis efficiency. Additionally,
the tibial epiphysiodesis efficiency was characterized
by the greatest decrease with age, while the minimum
indicators were recorded in pediatric patients over 9 years
of age. In particular, this can explain the literature data on
the extremely low efficiency of epiphysiodesis with 8-shaped
plates in pediatric patients in general. The tibial epiphysiodesis
was most often performed in pediatric patients over 9 years
of age both in our study and in the literature, with minimal
efficiency. Therefore, using the epiphysiodesis method with
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8-shaped plates (at least its classical version) is not advisable
in pediatric patients of this age with a difference in segment
length of >2%. For example, the expected effect of aligning
the lengths of the limbs using a temporary epiphysiodesis
with 8-shaped plates will be an average of 5 mm if the length
of the longer tibia in a child over 9 years of age is 25 cm.
The surgery is performed for a more significant result in most
cases. Concurrently, our data are consistent with the above
literature data and indicate inflated expectations in specific
clinical cases rather than the method inefficiency, considering
the age pattern presented by us.

Opinions regarding the low technique efficiency are
usually based on data obtained in the older age group, and
the expected result of the tibial epiphysiodesis should often
be insignificant. Thus, we should consider more accurate
planning of the method, rather than its inefficiency.

Concerning the study limitations, it is noteworthy
that the impact of a particular pathology on the efficiency
of the temporary epiphysiodesis technique cannot be
assessed due to the small group of patients. Additionally,
the age groups differed in the number of patients. However,
we noted important general trends that may optimize
the indications for the use of the technique and realistically
schedule the intervention depending on the patient’s age,
and a universal evaluation method in the form of a relative
efficiency indicator is presented.

CONCLUSION

Our study findings conclude that temporary
epiphysiodesis with 8-shaped plates is effective in correcting
the leg length discrepancy in pediatric patients. Its efficiency
is higher when correcting the length discrepancy of
the thighs compared to that of the lower legs. With age,
the correction efficiency naturally decreases, being more
pronounced with tibial length discrepancy. The intervention
can be planned more accurately based on the relative
performance indicators obtained in different age groups,
and unnecessary surgeries can be avoided in cases when
the correction result is unachievable.

For the first time, our study not only focused on
the problem of using metric indicators to predict the results
of correcting the leg length discrepancy in pediatric patients
with temporary epiphysiodesis using 8-shaped plates
but data are presented to level out the shortcomings of
the described methods at this stage. A regular dependence
of the change in the relative segment length with age
was revealed, namely the younger the child, the greater
the expected value of the length discrepancy correction.
Concurrently, for the bones of the tibia, the absolute
expected values will be much lower, considering the lengths
of the segments, although the relative values may not be
significantly lower compared to the femur.
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In our opinion, the proposed approach has several
indisputable advantages over the direct metric assessment
of the length discrepancy, which makes further and more
detailed development of the methodology very promising.
Higher accuracy in predicting the treatment outcomes can be
expected with the accumulation of clinical material.
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