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Background. In most cases, haematogenic osteomyelitis affects the long bones of the skeleton. Predominantly, the centers
of destruction are located in the lower extremities. The orthopedic complications of haematogenic osteomyelitis were
observed (according to different data) in 22%-71.2% of childhood cases. In 16.2%-53.7% of cases, the complications
can lead to childhood (nascent) disability.

Aim. The purpose of the research is to conduct a retrospective analysis of femoral deformity correction results in
children with haematogenic osteomyelitis consequences by applying both an Ortho-SUV Frame™ (based on passive
computer navigation) and following the Ilizarov method.

Materials and methods. The study examined 76 patients of both genders aged between 8 and 17 years old who were
experiencing the consequences of haematogenic osteomyelitis in the long bones of the lower extremities. A com-
parative assessment of the parameters reflecting the effectiveness of circular external fixation in combination with
an Ortho-SUV Frame™ and the Ilizarov method was conducted. Reference lines and angles before and after surgery,
elongation size, distraction time, deformity correction period, external fixation index, number of complications, and
the functional result were all considered.

Results. All the children underwent deformity correction surgery, and the length of the afflicted lower extremity
segment was reconstructed (restored). The use of the repositioning unit enabled a higher correction accuracy (94.45%)
of the femur in comparison with the Ilizarov frame (30%). The frequency of excellent functional results in the first
group of patients was more than 1.5 times higher than in the second group, whereas the satisfactory results turned out
to be almost twice as low. Fewer complications were observed while using the Ortho-SUV hexapod.

Conclusions. The application of the Ortho-SUV Frame™ at the long-bone-deformity-correction stage facilitates an
increase in the efficiency of the circular external fixation method.

Keywords: haematogenic osteomyelitis consequences; deformity correction; hexapods.
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O6ocHoBanme. OCTpblil TeMATOTEHHBII OCTEOMMEIUT B GONBLINHCTBE CIyYaeB [IOPAXKaeT MIVMHHBIE KOCTU CKele-
Ta. IIpenMyIecTBeHHO OYary MOpa)kKeHUA JIOKA/IM3YIOTCA B HIDKHUX KOHEYHOCTAX. Opronenndeckne OCIOKHEHNS
reMaTOTeHHOTO OCTeOMUeNNTa Habmopatorca y 22-71,2 % perteit 1 y 16,2-53,7 % NpMBOAAT K paHHell MHBaIMTHOCTH.
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Ilenb — TIpOBeCTM PeTPOCIEKTUBHBIN aHAINU3 PE3yIbTaTOB KOppeKuuu Aedopmaruil 6eIpeHHBIX KOCTeil y meTeil
C MOCTIeACTBMAMNI T€MAaTOTeHHOTO OCTEOMMENINTA C MCIIONb30BaHMeM OCHOBAHHOTO Ha IACCUBHON KOMIIBIOTEPHOI Ha-
Buranuy penosuumonHoro ysna Opro-CYB u no mertopuke Vnusaposa.

Marepuanst u MeTopbl. O6CIefoBaHbI 76 IalEeHTOB 000ero moia B Bo3pacte OT 8 o 17 eT ¢ MOC/IeACTBUAMY reMa-
TOT€HHOTO OCTEOMMENNTA A/IMHHBIX KOCTell HIDKHUX KOHeJHOCTell. IIpoBefieHa cpaBHUTeNbHAsA OIlEHKA IapaMeTpOB,
oTpaxkaromux 3¢¢GeKTUBHOCTD METOAMKM YPEeCKOCTHOIO OCTEOCMHTe3a B codeTaHuy ¢ ammapatoM Opro-CYB u mo
MeTofiuKe Vmm3apoBa. YunTeIBaiM 3Ha4eHN pedepeHTHBIX JIMHMIL U YIJIOB IO ¥ IIOC/Ie ONepaluy, BeIMYNHY YAIVHe-
HIS, [UIUTENIBHOCTD JUCTPAKUNY, IepUOJ, KOppeKIuy AedopMaliuy, MHEKC BHEIIHell (QUKCALUL, a TaKXKe KOMUIECTBO
OCJIO>KHEHMIT ¥ (PYHKIIMOHAIbHBIN Pe3y/IbTar.

PesynbraTel. BceM peTsaM 6Obl1a BBIIOMHEHAa KOppeKLuA fedopMaliuil M BOCCTAaHOB/IEHA JIMHA OPaKeHHOTO CerMeHTa
HIDKHell KOHeqHOCTH. IIpy IpuMeHeHuy perno3uIMOHHOrO y3/Ia OblIa JOCTUTHYTa Oojlee BBICOKAas TOYHOCTb KOPPEK-
uun (94,45 %) GempeHHON KOCTU IO CpaBHEHMO ¢ ammaparoMm Vimmsaposa (30 %). Hactora OTIMYHBIX (DYHKIIMOHAIb-
HBIX Pe3y/IbTaToB B 1-if rpymie 60NbHBIX OblTa 60/ee YeM B IIOJITOpA pasa Bhlllle, YeM BO 2-1 TPYIIIe, a YHOBIETBO-
PUTENbHBIX — IOYTK B ABa pasa Hipke. IIpu mcmonb3oanmy rekcanoga Opro-CYB Habmofanoch MeHblllee 4YKUCIO
OCTIOXKHEHMIA.

3aknmiouenne. IIpuMeHeHne Ha sTamax Koppekuyn gedopmanny 6efpeHHBIX KocTeit anmapara Opro-CYB nosBosser

HOBBICUTD 3¢} (PeKTMBHOCTb METOAMKU YPECKOCTHOTO OCTEOCHHTe3a.

KnroueBbie cmoBa: TIOC/IEACTBYA T€EMAaTOI€HHOTO OCTEOMMENNTA; KOPPEKIMA ;[e(bopMaum?[; Te€KCaIlo/ibl.

Acute hematogenous osteomyelitis most often
affects long tubular bones of the lower extremities
[1, 2] and causes the development of orthopedic
complications in 22%-71.2% of patients [3]. Due
to the immaturity of the metaepiphyseal growth
zones of long bones in young pediatric patients, as
well as the presence of transphysial blood vessels,
the inflammatory process can spread from the
metaphysis to the epiphysis and lead to lesions
therein of varying severity [4].

However, osteomyelitis does not always lead
to significant or complete destruction of the bone
and cartilage tissue of the epiphysis. In some cases,
to one degree or another, it only slows down the
ossification processes. In this case, the inflammatory
process can affect the metaepiphyseal growth zone
of the bone. Under these conditions, the growth
plate itself may be subject to partial or complete
destruction, due to which its function decreases
or is completely disrupted with the development
of a deformity of varying direction or shortening
of the affected bone [5]. During the child’s growth
period, deformities of long bones change over time
and cause a persistent disorder of the support ability
of the lower limbs.

Waldegger et al. (2001) characterized the
development of angular deformities of the knee joint
as a severe complication after damage to growth
zones and noted that they occurred in 35% of cases
after partial damage to the distal growth zone of the
femur and in 30% of cases of the proximal growth
zone of the tibia [6]. In past studies, there have also
been indications that a change in the physiological

mechanical axis of the limb and normal orientation
of the joints shifts the load vector on the hip, knee,
and ankle joints and creates the prerequisites for
degenerative and dystrophic changes [7]. All of the
above necessitate the prompt surgical correction of
lower limb bone deformities in pediatric patients.
It is known that multicomponent, multi-
plane deformities of long bones, accompanied by
shortening, can be treated only with the use of
external fixation devices (EFD), which enable the
elimination of all components of the deformity
proportioned in time and restoration of limb
length [8]. The use of devices is also indicated for
patients with simple types of deformities, which is
especially important for osteomyelitis occurring due
to significant cicatricial changes in soft tissues and
circulatory disorders in the affected segment [9].
Recently, hexapods have become widespread
for the correction of multiplanar limb deformities.
They exclude the need for a staged replacement
of unified nodes, which results in their increasing
demand [10]. One of the prominent representatives
of the aforementioned devices is the Ortho-SUV
apparatus, which is a universal reposition unit,
the mechanics of which are based on computer
navigation, which enables not only elimination of
a deformity in three planes simultaneously but also
the achievement of a high correction accuracy [11].
Despite the rather frequent use of the Ortho-SUV
apparatus in the treatment of adult deformities, its
use in pediatric practice is not yet widespread [12].
The available literature does not cover the issues
of correction of deformities of long bones of the
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lower extremities in pediatric patients after an
inflammatory process with the combined use of
these surgical techniques.

This work aimed to perform a retrospective
analysis of the results of correction of femoral
deformities in pediatric patients with the
consequences of hematogenous osteomyelitis, using
the Ortho-SUV repositional node based on passive
computer navigation and in accordance with the
Ilizarov method.

Materials and methods

The study was based on a preliminary, compre-
hensive examination and treatment of 76 pediatric
patients aged 8 to 17 years with the consequences of
hematogenous osteomyelitis of the lower extremities
and was conducted in the period from 2014 to 2017
in the Department of Bone Pathology. Group 1

included 40 patients whose treatment included the
use of transosseous osteosynthesis followed by the
use of the Ortho-SUV reposition unit, and group 2
included 36 patients who underwent deformity
correction according to the Ilizarov method.

At the age of 8-15 years, functional growth zones
remain in patients, which in some cases affects the
possibility of deformity relapse. The groups were
comparable by gender and age (Tab. 1, 2). Based
on Table 3, there were more common deformities
in group 2, and moderately complex and complex
deformities were revealed more often in group 1.

All patients in group 1 underwent panoramic
radiography of the lower extremities in two
projections before and after surgery. Based on
X-ray patterns, correction of the femoral deformity
was planned according to the generally accepted
algorithm, and deformity characteristics were
determined (reference lines and angles (RLA)

Table 1
Gender distribution of patients
Gender
Total
Group male female
n (%) n (%) n (%)
1 21 (52.5) 19 (47.5) 40 (100)
2 22 (61) 14 (39) 36 (100)
Table 2
Patient distribution by age
Age, years
Total (%)
Group 8-15 16-17 M+tm
n (%) n (%) n (%)
1 32 (80) 8 (20) 40 (100) 12.25 £ 2.88
2 27 (75) 9 (25) 36 (100) 12.58 + 2.92
Table 3

Distribution of deformities by degree of complexity in accordance with the practical classification
of deformities of long tubular bones [13]

Type of deformity
Group common moderate complex total
n (%) n (%) n (%) n (%)
1 5 (12.5) 24 (60) 11 (27.5) 40 (100)
2 9 (25) 20 (55.5) 7 (19.5) 36 (100)

Note. n — number of cases, % — percentage ratio.
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Table 4
Type and indicators of deformity (preoperative data)
Type of deformity Group 1 Group 2
(normal values) M+m M+m p
Shortening, cm 4.01 +0.81 391+0.98 >0.05
Valgus of mLDFA (85-90°) 79.55 +2.97 78.53 £ 2.03 >0.05
mLPFA (85-95°) 80.38 + 2.91 99.21 £+ 2.45 >0.05
MAD (0-9.7 + 6.8 mm inwards) 6.27 £ 1.96 outwards 6.86 + 1.24 outwards >0.05
Varus of mLDFA (85-90°) 94,5+ 2.1 96 +2.21 >0.05
mLPFA (85-95°) 78.73 £ 2.68 101.75 =+ 3.27 <0.05
MAD (0-9.7 + 6.8 mm inwards) 5.14 + 1.51 inwards 6 + 1.34 inwards >0.05
Antecurvature of aPDFA (79-87°) 75.27 +1.84 732 +1.87 <0.05
Recurvation of aPDFA (79-87°) 91 + 1.6 94,75 + 1.7 <0.05

Note. mLPFA — mechanical lateral proximal femoral angle; mLDFA — mechanical lateral distal femoral angle; MAD — mechanical

axis deviation; aPDFA — anatomical posterior distal femoral angle.

were used) [14] (Table 4). The data on patients
from group 2 were archival material; their X-ray
examination was performed in a similar way.
The groups differed significantly in terms of varus,
antecurvational, and recurvational deformities,
while deformities were more pronounced in the
patients of group 1.

In group 1, surgical interventions included the
application of an EFD on the hip, a single-level
osteotomy of the femur at the apex of the deformity,
followed by lengthening of this segment along the
distraction rods in the standard mode, and final
correction of the deformity using the Ortho-SUV
module. Patients of group 2 underwent simultaneous
correction of the deformity intraoperatively with
further lengthening (24 patients) or correction
using standardized units of the Ilizarov apparatus
(12 patients) in the postoperative period. To prevent
recurrence of the femoral deformity during partial
closure of the distal growth zone, in some cases,
surgical intervention was supplemented with
epiphysiodesis of the remaining intact part by
drilling, and in the process of using the Ortho-SUV
repositional node, hypercorrection was performed
within the limits of the extreme normal values of the
RLA (group 1). Hypercorrection was not performed
in patients of group 2.

The results were analyzed by X-ray data based
on RLA, including the mechanical axis deviation
(MAD). The results obtained were compared with

the values obtained before surgery and with normal
values. The MAD was evaluated only in cases of
monosegmental deformity. In the remaining patients
(2 patients with polysegmental deformities), only
the RLA of the femur were considered. We also
evaluated the timing of consolidation, the number
and nature of complications, and the outcome of
treatment using the Lower Extremity Functional
Scale (LEFS). The terms for evaluating long-term
results ranged from 1 year to 3 years.

All complications were divided into three
categories according to J. Caton [15].

Category 1 included patients treated without
complications or with minimal complications that
did not affect the treatment outcome (residual
deformities of the femur that do not change the
axis of the limb, contractures of mild joints adjacent
to the elongated segment, inflammation of the soft
tissues around transosseous elements and traction
neuropathy, completely eliminated by conservative
treatment methods).

Category 2 included patients with complications
that required additional surgical interventions
but did not affect the final outcome (premature
consolidation of the femur during elongation,
deformity or fracture at the regenerate level with
the possibility of closed reposition or re-osteotomy
with restoration of the length and axis of the
limb, achieved after the main stage of surgical
treatment, inflammation of the soft tissues around
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the transosseous elements, requiring their repeated
installation).

Category 3 included significant complications
that required additional surgical interventions and
affected the final result of treatment, in patients
whose planned treatment aim was not achieved
or in whom there was a complication in the long-
term follow-up period, that eliminated the result
achieved (fractures and deformities of the femur at
the regenerate level with the inability to eliminate
the deformity and restore the reached limb length
using reposition).

Statistical processing of the material was per-
formed using the Statistica for Windows software
system (version 13).

Results

All pediatric patients underwent correction of
a deformity and restoration of the length of the
affected segment of the lower limb. The external

fixation apparatus was removed after a sufficient
density of the distraction regenerate of the femur
was reached, which corresponded to stages IIIb-IV
of its formation [16]. The effectiveness of treatment
was evaluated by taking into account a number
of indicators, which included the accuracy of
correction, the duration of distraction, the elongation
amount, the period of correction of the deformity,
the index of external fixation, and the number of
complications. The accuracy of the correction of
a deformity of the femoral segment was determined
by the RLA indices (Table 5).

In group 2, attention was drawn to the relatively
high accuracy of MAD correction for varus (75%)
and the low degree of correction of the varus
deformity itself (16.66%), which is explained by the
permissible norms of the mechanical axis deviation
(0-9.7 + 6.8 mm inwards) with its initial medial
position. The results of deformity correction in
group 2 in some cases were characterized by a small
(within a few degrees) deviation from the range of

Table 5
Deformity correction results (reference lines and angles)
Tzlllljgrﬁfa?i/tt;)l{lr?si;y C];\Zoilpml CA, % Cl;\tlozpmz CA, % p
Valgus of mLDFA (85-90°) 87.11 £ 1.99 94.45 85.4 + 6.45 26.66 >0.05
mLPFA (85-95°) 88.66 + 3.81 86.13 + 6.58 <0.05
MAD (0-9.7 + 6.8 mm inwards) 4.66 + 3.14 88.89 9.2 +£2.59 13.3 >0.05
outwards outwards
Varus of mLDFA (85-90°) 87.35+1.94 92.86 94.58 + 4.46 16.66 <0.01
mLPFA (85-95°) 92.14 +2.79 - 99.58 + 3.55 <0.01
MAD (0-9.7 + 6.8 mm inwards) 3.71 £2.58 85.72 9.58 £ 3.17 75 <0.01
inwards inwards
Antecurvature of aPDFA (79-87°) 82.81 £2.71 91.67 80.3 £ 5.53 30 >0.05
Recurvation of aPDFA (79-87°) 85.5 +2.13 87.50 90.25 + 3.59 25 <0.05
Note. AC — correction accuracy. See notes to Table 4.
Table 6
Indicators of transosseous osteosynthesis
indes e ! G2 b

Amount of elongation, cm 4.16 +0.83 3.83 +£0.94 >0.05
Duration of distraction, days 41.5+9.82 40.94 £ 10.36 >0.05
Deformity correction period, days 9.52 +2.97 -

Index of external fixation, days/cm 359+6 40.26 £9.21 <0.05
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normal RLA values. As a result, the average value
of this sample did not differ from the average value
of the sample in group 1; nevertheless, the number
of cases beyond the limits of normal indicators
corresponded to low results of correction accuracy.

In all cases in group 1, a high accuracy of
deformity correction in the frontal and sagittal
planes was achieved, reaching 94.45%.

Table 6 shows the indicators of transosseous
osteosynthesis in the groups as a result of treatment.

The Table 6 data indicate that with comparable
elongation and duration of distraction, the external
fixation index was significantly lower in group 1.
The period of deformity correction in group 2 was
not indicated, since in the vast majority of cases,
correction was performed simultaneously, directly
in the process of surgery.

Data indicating the functional state of the lower
limb in the groups before and after treatment are
presented in Table 7.

The difference in this indicator between the
groups before and after treatment was insignificant.
However, the frequency of excellent results in
group 1 was more than 1.5 times higher than that in
group 2, and that of satisfactory results was almost
2 times lower (Table 8).

A clinical example of a patient from group 1 is
illustrated in Fig. 1-3.

The nature and frequency of complications are
presented in Table 9.

Soft-tissue inflammation around transosseous
elements were found in both groups in the vast
majority of patients with the same frequency (they
were stopped by conservative measures such as

changing antiseptics and antibacterial therapy).
Fractures of transosseous elements, which can be
attributed to the first category of complications,
represented a violation of the integrity of the wires,
the removal of which did not affect the stability of
the EFD, and a case from category 2 of complications
in group 2 led to the repeated installation of the rod
due to a decrease in structural rigidity.

Contractures of the knee joints formed during
distraction, despite the prescription of physiotherapy
exercises, and in all cases they were noted in
patients in the 15—17-year age group. Probably, the
volume and, therefore, the resistance of the soft
tissues affected it. Due to the additional course of
exercise therapy and physiotherapy, it was possible
to eliminate contractures, with the exception of
two cases (one in each group) requiring surgical
intervention (myotomy of the intermediate vastus
muscle).

In groups 1 and 2, 1 and 2 cases of traction
neuropathy, respectively, were recorded, which were
caused by acceleration of the rate of distraction
at a certain stage to prevent premature bone
consolidation. Despite the achievement of the
aim, it was necessary to reduce temporarily the
rate of distraction or to suspend it and conduct
neurological drug therapy. In cases when it was still
not possible to prevent premature consolidation,
a re-osteotomy was performed at the regeneration
level (three patients).

In group 2, three cases of the formation of
a hypoplastic regenerate were noted, due to which,
in two cases, so-called “dynamization” of the EFD
was performed, and in one case, autoplasty of the

Table 7
Functional state of the lower limb according to the LEFS scale
o . Group 1, points Group 2, points
Examination period M+m M+m p
Before treatment 45.55 + 11.07 44.94 £ 9.8 >0.05
One year after treatment 64.3 +£9.5 61.38 +9.73 >0.05
Table 8
Frequency of excellent, good, and satisfactory treatment outcomes in groups
Grou Excellent results Good results Satisfactory results
P (70-80 points), % (51-69 points), % (45-50 points), %
1 32.5 57.5 10
2 19.5 61 19.5
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Fig. 1. Patient G., 12 years old, with the consequences of hematogenous osteomyelitis of the right hip, before treatment:
a — appearance; b — panoramic radiographs of the lower extremities, mechanical axes of the proximal and distal sections
are drawn

Fig. 2. Patient G., 12 years old, with consequences of hematogenous osteomyelitis of the right hip. Stage of planning and
correction of the deformity: a — planning of deformity correction in the computer program of the Ortho-SUV apparatus;
b — after deformity correction
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Fig. 3. Patient G., 12 years old, with consequences of hematogenous osteomyelitis of the right hip. After treatment:
a — appearance; b — panoramic radiograph before removal of the external fixation device; ¢, d — panoramic radiographs
1 year after treatment, the mechanical axes of the proximal and distal sections correspond to normal values
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Table 9
Categories and number of complications in groups
Complication GZOFOZ ) L, GZOI(JOZ )2’ p
Category 1
Soft-tissue inflammation around transosseous elements 37 (92.5) 32 (88.9) <0.05
Knee joint contracture 3 (7.5) 5(13.9) >0.05
Fracture of transosseous elements 1 (2.5) 2 (5.5) >0.05
Traction neuropathy 1 (2.5) 2 (5.5) >0.05
Total 42 (105) 41 (114) <0.05
Category 2
Soft-tissue inflammation around transosseous elements 1 (2.5) 2 (5.5) >0.05
Fracture of transosseous elements 0 (0) 1(2.8) >0.05
Premature regenerate consolidation 2 (5) 1(2.8) >0.05
Knee joint contracture 1 (2.5) 1(2.8) >0.05
Hypoplastic regenerate, delayed consolidation 0 (0) 3(8.3) >0.05
Total 4 (10) 8 (22.2) >0.05
Category 3
Regenerate fracture with loss of correction and segment length 0 (0) 1(2.8) >0.05
Total 0 (0) 1(2.8) >0.05
Total 46 (115) 50 (139) <0.05

zone of delayed consolidation was conducted, which
ultimately led to an increase in the external fixation
index.

In group 2, the only case of category 3
complications was identified in the form of
a regenerate fracture with loss of correction and
segment length (5 cm) due to trauma in the EFD.
After remounting of the EFD, its stabilization and
subsequent consolidation of the femur, the patient
was hospitalized for repeated surgery.

The frequency of each type of complication,
taken separately, did not differ between the groups.
However, category 2 complications were registered
in the control group twice as often as in the main
group. The only category 3 complication was the
result of an injury and did not reflect the technique.

In group 1, in three cases, to prevent recurrence
of the deformity during partial closure of the
distal growth zone, the surgical intervention was
supplemented with epiphysiodesis of the remaining
intact part by reaming, and in four patients,
hypercorrection was performed within the extreme

normal RLA values, which is possible only with the
use of a hexapod. Despite the measures taken, in
the long-term follow-up period (from 1 to 3 years),
some patients experienced relapses of femoral
deformities due to continued growth. In group 1, one
case was recorded, probably due to an insufficiently
effective epiphysiodesis, and in group 2, there were
three cases due to the fact that epiphysiosis was not
used.

Discussion

The data obtained are consistent with the
literature, indicating that the use of the Ortho-SUV
reposition unit avoids multiple remounting of the
EFD to eliminate each of the deformity components.
In the Ilizarov apparatus, if it is impossible to
eliminate the deformity simultaneously, it is
necessary to change repeatedly (3-5 times) the
structure using unified nodes [10, 17, 18]. When
using the Ortho-SUV apparatus, it is possible to
reduce the time for correction of the deformity due
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to the absence of the need for multiple remounting
of the EFD.

The literature presents data reflecting the
duration of treatment of deformities with the Taylor
Spatial Frame (TSF) apparatus in comparison with
other apparatuses; periods of osteosynthesis with
the TSE the Ilizarov apparatus, and the Orthofix
monolateral apparatus are compared. The period of
osteosynthesis using the TSF apparatus was less than
with the Ilizarov apparatus and Orthofix apparatus,
and the osteosynthesis index was not significantly
different among the three groups [19]. In our study,
only the external fixation index was significantly
different, which turned out to be lower when
using the Ortho-SUV apparatus. Along with the
correction speed, the device is very accurate [20].
In the work of D. Dammerer (2011), a comparative
assessment of the accuracy of correction by three
different devices was performed. The author reports
that the average values of the indicators at the
end of the correction did not differ significantly.
However, in our work, the use of the reposition unit
enabled us to obtain significantly higher correction
accuracy (94.45%) of the femur compared with the
use of the Ilizarov apparatus (30%), which was due
to technical aspects of the latter.

It was revealed that the duration of deformity
correction by the Ortho-SUV module did not
depend on its complexity and was much shorter for
medium and complex deformities in comparison
with the Ilizarov apparatus, but in the case of
common deformities, the advantages were not so
obvious [21]. Indeed, in the correction of medium
and complex deformities, the Ortho-SUV has
obvious advantages due to the ability to eliminate
simultaneously all components of these deformities,
and the decrease in the external fixation index is
probably due to the fact that correction with the
Ortho-SUV apparatus is performed along a single,
integral path, which affects positively the properties
of the distraction regenerate.

The term “complication” in transosseous
osteosynthesis is interpreted ambiguously, and
various options for determining and classifying
complications can be revealed [22-25]. The data
on complications in elongation and/or correction of
femoral deformities by various methods also differ
significantly and range from 39.6% [26] to 100% [27].
The J. Caton classification of complications (1991)
is the most informative, as it sufficiently evaluates

the outcome of treatment. Soft-tissue inflammation
around transosseous elements, according to various
authors, ranges from 8.2% to 96% [8, 19, 23, 25, 26].
In our study, the high percentage of complications
of category 1 (>100%) is explained by the fact that
one patient had several of them, while the total
number of complications was lower in group 1.

Regarding the functional indicators of treatment,
we did not find any obvious differences depending
on the EFD type, which presumably indicates the
influence of the pathology itself and not of the
EFD used. For prophylactic purposes, the use of
epiphysiodesis of the intact part of the distal growth
zone of the femur with partial closure is justified;
nevertheless, it is also appropriate to perform
hypercorrection within the extreme normal values of
the RLA, which, while maintaining the mechanical
axis of the segment within the permissible deviation,
will further increase the effectiveness of preventive
measures in case of a lack of epiphysiodesis
effectiveness.

Conclusion

A higher accuracy of correction of femoral
deformity was registered with the use of the Ortho-
SUV reposition unit, the advantages of which are
most pronounced in the correction of deformities of
medium and complex degrees. During correction of
a femoral deformity using the Ortho-SUV module,
the formation of a more complete distraction
regenerate with a smaller number of complications
was noted. In the case of partial damage to the distal
femoral growth zone, its epiphysiodesis, in isolation
or in combination with hypercorrection of deformity
within the extreme normal values of RLA is indicated.

In summary, the use of the universal reposition
unit Ortho-SUV at the stages of correction of the
femoral deformity can increase significantly the
effectiveness of the transosseous osteosynthesis
technique.
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