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ObocHoaaHue. MNocne onepaTMBHOIO fleYeHUA BPOMKAEHHBIX fedopMaumMi NO3BOHOYHMKA HabMIOAAeTCA TeHAEHUMA
K AedopMaumm He3apUKCMPOBaHHBIX METANIOKOHCTPYKLUMEN (HUMHKe- U BblLLENeXaLLmMx) CerMeHToB No3BOHOYHOMO CT0N6a,
UTO MOMKET NPUBECTM K MOBTOPHOMY OMepaTMBHOMY BMeLLATeNbCTBY. [InA NpefoTBpaLLeHMA CKOMOTUYECKUX KOMMEHCa-
TOPHBIX NPOTMBOAYT PAL CNELMANMUCTOB NOCIE XUPYPrUYECKOr0 eYeHUA Ha3Ha4aloT pasnnyHble BUIbl OPTE30B Ha TYNOBM-
LLIe, HO KNIMHUYECKME [JOKa3aTeNbCTBa Pe3yNbTaTUBHOCTI OPTE3MPOBAHMA B HAayYHON NUTEPATYpe OCBELLEHbI HEOCTATOYHO.

Llene — oueHKa rofoBbIX pe3y/bTaToB OPTE3MPOBaHUA TYNOBMLLA NOC/E 0NepaTUBHOrO NeYeHWA AeTei C BPOXKOEHHOM
AedopMaLmeit No3BOHOYHMKA Ha oHe HapyLleHWs GOpMUPOBaHWA MO3BOHKOB (3aHE60KOBbIE MOMYNO3BOHKU) GYHKLMO-
HabHO-KOpPUTUpYIOLLMMM OpTe3aMu AN BO3AENCTBUA Ha CKONIMOTUYECKYI0 KOMMEHCATOPHYI0 NPOTUBOAYTY.

Mamepuanel u Memodsl. [1Bapuati nATv nauneHTam B Bospacte oT 2 fo 12 net (10 ManbumKoB 1 15 geBouek) npo-
BEleHO 0MepaTMBHOE IEYEHMe BPOXAEHHON AeopMaLiMM NO3BOHOYHMKA Ha POHE 3aHE6OKOBLIX NOMTYNO3BOHKOB B rpya-
HoM (13) 1 nosicHnyHoM (12) oTgenax, cHabeHHbIX GYHKLIMOHANBHO-KOPPUrMpYIOLLMMIA OpTe3aMu Ha TynoBule. Pesynb-
TaTbl OPTE3NPOBAHWA TYNOBULLA OLEHeHbI Yepe3 3, 6 1 12 Mec. Npy NOMOLLM TePMOAATHMKOB BPEMEHW HOLLEHWA OpTe3a,
PEHTreHOrpaduyecKoro M CTaTUCTUYECKOr0 METOAOB.

Pesynomamel. Yepe3s 3 mec. npebbiBaHKA B opTe3e 3aPUKcUpoBaHa Koppekuma okono 50 % BenMUMHbI MCXOOHOW KOM-
MeHCaTopHOW NPOTMBOAYIM Kak PYAHOM, TaK U NMOACHUYHOM NOKanu3aumu, a Yepe3 6 Mec. Koppekuma coctasnsana 60 %.
Yepes 12 Mec., Korja BbINOSIHEH PEHTIEHOBCKMIA CHUMOK 6e3 opTe3a, B rpyHbIX NpoTUBOyrax 6e3 KopceTa GpUKcMpoBanu
W COXpaHANW KoppeKkuuio Ha ypoBHe 40 %. B noscHMYHbIX MpoTMBOAyrax 6e3 opTesa 0TMeYeH BO3BPaT K UCXOOHOW BENN-
YnHe JepopMaumu, TO eCTb KOPPEKLMA Npoucxoanna, Ho 6e3 optesa He PuUKcMpoBanack. TOMbKO Y 0OHOMO M3 25 navueH-
T0B (4 %) bbINa NpoBEEHA NOBTOPHAA OMEpaLMA C LeNblo YBENMYEHUA NPOTAKEHHOCTU MeTannopuKcaumm.

3aknmoyeHue. Habnogerve 3a rpynnoi nauueHToB (25 geten) B TedeHue 12 Mec. nocsie onepaTMBHOMO SIEHEHUA BPOMK-
[LEHHOW fedopMaLmm No3BOHOYHMKA Ha GoHe 3aaHeHOKOBbIX MONYNO3BOHKOB B MPYAHOM U MOACHUYHOM OTAEeNax No3Bojm-
10 i0Ka3aThb LienecoobpasHocTb NPUMEHEHNA GYHKLIMOHANBHO-KOPPUTMPYIOLLEr0 OpTe3a Ha TYNOBULLE C LiENbi0 KOpPEKLUM
npoTMBoAyrM aedopMaumu.
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Stage results of the use of orthoses in children
after surgical treatment of congenital spine deformity
(Preliminary report)

© Ignatiy A. Redchenko 3, Sergei V. Vissarionov', Maxim G. Gusev?, Grigoriy A. Lein?,
lvan V. Pavlov® *

! H. Turner National Medical Research Center for Children’s Orthopedics and Trauma Surgery, Saint Petersburg, Russia;
2 The Prosthetic and Orthopedic Center “Scoliologic.ru”, Saint Petersburg, Russia;

% North-West Scientific and Practical Center for Rehabilitation and Prosthetics “Orthetika”, Saint Petersburg, Russia;

“ Small innovative enterprise “Stylian”, Saint Petersburg, Russia

BACKGROUND: After surgical treatment of congenital spinal deformities, we can see the progression of deformities of
the spinal column segments free from metal structures, which leads to the need for reoperation. Without sufficient scientific
evidence, several specialists after surgical treatment use various orthoses on the body to prevent scoliotic compensatory
changes.

AIM: This study aims to assess the results of body orthosis after surgical treatment of children with congenital spinal
deformity with the impaired formation of the vertebrae, using orthoses, compensatory deformity after one year of treatment.

MATERIALS AND METHODS: Twenty-five patients aged 2 to 12 years (10 boys and 15 girls) after surgical treatment of
congenital deformity of the spine in the thoracic regions (13) and lumbar regions (12), wearing body orthoses. The results
were assessed at 3, 6, and 12 months using thermal sensors for the orthosis wearing time by X-ray and statistical methods.

RESULTS: After three months of wearing the brace, we saw a correction of about 50% of the value of the initial compensa-
tory deformity. After six months, both thoracic and lumbar, the correction was 60%. After one year, when performing an X-ray
image without an orthosis, in thoracic deformities without a brace, the correction stabilized and remained at the level of 40%.
In lumbar deformities without a brace, the original deformity returned, i.e., the correction occurred but was not fixed without
the orthosis. Only one of 25 patients (4%) required a second operation to increase the fixation’s duration.

CONCLUSION: The results of observing a group of patients (25 children) for one year after surgical treatment of congenital
spine deformity showed a positive effect of a functionally corrective orthosis on the body to correct secondary deformities.

Keywords: children; congenital malformation of the spine; surgical treatment; orthotics.

To cite this article:
Redchenko IA, Vissarionov SV, Gusev MG, Lein GA, Pavlov IV. Stage results of the use of orthoses in children after surgical treatment of congenital spine de-
formity (Preliminary report). Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. 2021;9(1):41-50. DOI: https://doi.org/10.17816/PTORS46088

Received: 27.09.2020 Accepted: 27.01.2021 Published: 30.03.2021
V-2
ECOeVECTOR The article can be used under the CC BY 4.0 license

© Eco-Vector, 2021



OPUTMHAJTBHOE MCCIELOBAHVE

BACKGROUND

Isolated developmental abnormalities of the vertebrae
represent one of the causes of congenital deformities of
the thoracic and lumbar spine. The prevalence of congenital
scoliosis ranges from 2% to 3% in the structure of all scoliotic
deformities [1, 2]. Although developmental abnormalities
of the spinal column in children are not common, with
a progressive nature of the course, this disease leads to an
increase in the scoliotic and kyphotic curve of the deformity.
A number of publications demonstrated that the rate of
progression of congenital scoliosis reaches 50% [3, 4.

Patients with compensatory deformity curvature, as
opposed to the main congenital curve, are especially difficult
to assess the progression rate and further prognosis of
the treatment efficiency. In this patient population, even
after adequate correction of the main congenital curve,
compensatory deformity often progress, the function of
external respiration is impaired, and persistent pain syndrome
or neurological deficit appears. All this leads to repeated
staged surgical interventions aimed at correcting secondary
curves and elimination of the above disorders. Numerous
studies [5-7] have established [5-7] that the positive result
of treatment of patients with congenital deformity of the
spinal column in case of an isolated impairment of vertebra
formation depends directly on the timeliness of detecting
this pathology and performing surgical intervention at an
early age. Surgical treatment consists of the removal of
the abnormal vertebral body with adjacent discs, radical
correction of the congenital curvature with the hardware,
and stabilization of the minimum number of spinal motion
segments involved in the pathological curve. During the
intervention, the restoration of the physiological sagittal
profile of the spinal column is desirable.

If questions on the timing and methods of surgical treat-
ment of congenital spinal deformities in case of vertebral
malformations are practically resolved at this stage and
there are no diametrically opposed views on approaches in
Russian and international literature [8, 9], then this cannot be
said with regard to the use of trunk orthosis. The use of trunk
orthoses after surgical treatment in this patient population is
discussed mainly by international experts [10—14]. Most of
them recommended that postoperative orthotics can be ef-
fective for controlling or slowing the progression of compen-
satory scoliotic curves developing proximal or distal to the
main curve of congenital scoliosis. In principle, international
authors have evaluated the results of such orthotics on the
basis of studies in groups of up to 10 patients. In Russian
studies on surgery, there is practically no data on the need
for subsequent orthosis in the presence of compensatory
deformity, which often requires staged surgical treatment in
the future [15, 16]. Considering the above background, com-
plex treatment of pediatric patients with isolated congenital
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abnormalities of the vertebrae, including surgical treatment
and orthotics, remains relevant and needs to be investigated.

This study aimed to evaluate the annual results of using
trunk orthosis after surgical treatment of pediatric patients
with congenital deformity of the spine with impaired vertebra
formation using functional corrective orthoses to correct the
scoliotic compensatory curve.

MATERIALS AND METHODS

The inclusion criteria of the patients were an isolated
posterolateral semivertebra in the thoracic or lumbar spine
and absence of abnormalities in the development of the
spinal canal and spinal cord or neurological disorders. This
study examined 25 patients aged 2—12 years (10 boys and
15 girls) with congenital kyphoscoliosis having an isolated
abnormal posterolateral semivertebra of the thoracic (n = 13)
and lumbar (n=12) spine. The localization and number
of semivertebrae in the thoracic region were Th, (n=1),
Thy (n=2), Th, (n=2), Thy (n=1), Thyy (n=2), Thy, (n=1)
and Thy, (n = 4) and that in the lumbar spine were L, (n = 2),
L,(n=3),L;(n=5),and L, (n=2).

The patients and their legal representatives gave
informed consent to participate in the study. All patients
received surgical treatment according to the following
technique. The abnormal vertebral body along with its
superior and inferior discs was removed through the
anterolateral approach, the half-arc of the semivertebra
was removed through the dorsal approach, and the local
congenital curvature was corrected with a multi-support
hardware. The intervention was completed with the
formation of posterior local fusion and corporodesis with an
autologous bone. After surgery, patients were put on their
feet after 5-7 days, and a functionally corrective brace was
worn to influence the free compensatory curve.

The follow-up period of patients, during which functional
corrective orthoses were used to influence compensatory
curves, was 1 year.

To assess the initial status and results of surgical
treatment, an X-ray examination of the spine in the upright
position in frontal and lateral projections from Th, to L; was
performed. The angular deformity of the spinal column was
assessed according to the Cobb method. The reliability of the
results before and after surgery, as well as the effectiveness
of the orthosis treatment, was confirmed by analysis
according to the Wilcoxon test using the statistical software
STATISTICA 10 (StatSoft, Inc.).

Impressions were taken from the patient’s torso
using digital three-dimensional scanning technology. This
technology is associated with the speed and non-contact
nature of the method in patients who underwent surgery.
At the same time, it has no mechanical effect on the body,
which is noted during the “conventional” taking of an
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Fig. 1. Scanning image of the patient’s body (dorsal plane) and X-ray image of the spine in the Rodin 4D software
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Fig. 2. Completed modeling of a functional corrective orthosis on the trunk with thoracic compensatory curve. On the dorsal plane on
the left, the arrow indicates the bandage correcting the thoracic gibbus. On the frontal cut on the right, the arrow indicates the corrective

bandage. The brace borders are highlighted in an orange outline, and the body is highlighted in blue
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Fig. 3. A graph of temperature curves obtained on the Orthotimer sensor, with an average wearing time of 18 h/day
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impression with the use of plaster bandages. In addition,
the amount of time that patients spend in an upright position
is significantly reduced, and if necessary, a scan of the body
can be performed in the supine position. The resulting scan
of the trunk and X-ray image of the spine after surgical
treatment (Fig. 1) were loaded into the Rodin4D software
package (France).

Functional corrective orthosis on the trunk was modeled
in the Rodin 4D software using the computer aided design
and manufacturing (CAD/CAM) system Lagarrigue Orthopédie
(France) in accordance with the medical and technical
requirements based on the method of manufacturing
functional corrective braces according to Rigo-Cheneau [17].
The height of the postoperative trunk orthosis in the axillary
region should be at maximum and reach the fourth to fifth
intercostal space. In cases with surgical hardware in the
lumbar spine and thoracic compensatory curve, thoracic
bandage of the brace was modeled for corrective action on the
ribs corresponding to the apex of the thoracic compensatory
curve, and on the opposite side (corresponding to the rib
depression area), there was unloading. In the lumbar region,
a bandage was virtually created with minimal influence on
the hardware structure area, without a counter-unloading
area. In principle, the pelvic region in such a brace model
was modeled symmetrically, without bandages. The location
of the axillary bandages as regards its height is usually
asymmetric, depending on the compensatory misalignment
of the shoulder girdles and the presence of a curve in the
upper thoracic region. Subclavian bandages were also
modeled to fix the chest and to correct the formation of the
sagittal profile of the spine (Fig. 2).

If the hardware was located in the thoracic region and
there was a lumbar compensatory curve in the thoracic
region, a bandage was simulated with minimal impact on the
ribs, corresponding to the area of the hardware placement,
while there was no unloading area on the opposite side.
The lumbar bandage was modeled with the impact on the
apex of the lumbar compensatory curve and in the unloading
area on the opposite side. The pelvic region was virtually
created asymmetrically by modeling the derotation pelvic
bandage and by the formation of unloading for rotation
and displacement of the pelvis from the side opposite to
the bandage. The position of axillary bandages as regards
its height was modeled asymmetrically depending on the
misalignment of the shoulder girdle and the presence of
a curve in the upper thoracic region; subclavian bandages
were virtually formed to fix the chest and to appropriately
form the sagittal profile of the spine.

In accordance with CAD/CAM technology, the groove of
the positives for blocking was made from polyurethane foam
blanks on a programmed milling machine. Brace blocking
was performed by deep vacuum drawing; low-pressure
polyethylene with a thickness of 4-5 mm was used as the
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material for the socket of the orthosis. After fitting on the
patient, the finished orthosis was elaborated as necessary,
and unloading areas and bandages were assessed clinically
in accordance with the brace treatment. The recommended
duration of wearing a brace was 18-20 h per day, including
nighttime sleep. After the brace was fabricated, to evaluate
the initial correction, X-ray images were taken in two views
in the upright position. When using the brace for the first
time, the correction of the compensatory curves on the
frontal images should be at least 50% in comparison with
the initial radiological data without orthosis. If the correction
indices were insufficient, the pressure in the areas of the
deformed curve apex was increased by gluing in additional
bandages made of pedilen material.

To monitor compliance with the wearing regimen (Fig. 3),
Orthotimer temperature sensors (Germany) were used,
which read the body temperature when the orthosis is worn
and enable, during the control examination, estimation of the
duration of using the orthosis per day up to 6 months, and
then the sensors must be replaced.

A follow-up examination of the patient with a trunk
orthosis was performed at least once every 3 months. During
the follow-up, the patient’s body appearance was assessed,
anthropometric measurements (height, weight, and volume)
were performed, and information from wearing sensors was
analyzed. To assess the results of orthosis, X-ray images
were taken and analyzed without a brace after 3, 6, and 12
months of use.

Brace were replaced depending on the intensity of the
child's growth and weight changes and was associated
with the need to change the brace model in accordance
with the clinical and radiological presentation of the spinal
deformity.

RESULTS

Outcomes following a complex treatment were assessed
before and after surgery, as well as at stages of orthotics
with and without a brace, based on the values of congenital
scoliotic deformity and compensatory curves (according to
the Cobb method).

Tables 1 and 2 present the values of the congenital
and secondary scoliotic curves before and after surgical
treatment.

The magnitude of local kyphotic deformity in patients
ranged from 12° to 38° (average, 21.1° + 4.7°) before
surgery and from 1° to 18° (average, 5.4° + 3.7°) after
surgery by the Cobb method. Thus, after surgical treatment,
it was possible to correct almost completely the congenital
curve of the curvature and create a physiological profile of
the spine. In addition, in most cases, when a full correction
of the local congenital curve of the curvature was achieved,
the value of the compensatory curve decreased.
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Table 1. Size of the congenital scoliotic curve of the spine by the Cobb method at the level of the posterolateral semivertebra before and

after surgical treatment

Localization of the posterolateral

Size of the congenital scoliotic curve, degrees

Significance level of differences

semivertebra Before surgery After surgery )
Thoracic region 17.3 £ 4.7 2920 0.002
(18 to 37) (1to 15)
Lumbar region 30.2+6.6 20+05 0.001
(16 to 45) (1t03)

Table 2. Scoliotic secondary curve of the spine by the Cobb method before and after surgical treatment

Magnitude of secondary scoliotic curve, degrees

Significance level of differences

Secondary curve localization

Before surgery After surgery )
Lumbar region 17.4£7.4 11.2£45 0.036
(10 29) (3to 19)
Thoracic region 21.6 +10.0 15,5+ 4.5 0.074
(0 to 41) (8 to 26)

Table 3 shows the magnitude of the compensatory curve
of the thoracic and lumbar spine after surgical treatment, at
various stages of orthotics after 3 and 6 months of using
a torso orthosis, as well as results after 12 months without
orthosis.

After 3 months, in the majority of patients wearing
a functionally corrective trunk orthosis, approximately 50%
of the initial compensatory curve of both thoracic (p = 0.001)
and lumbar localizations (p = 0.007) was corrected. After
6 months of wearing a trunk orthosis, the correction of the
thoracic and lumbar compensatory curves increased to 60%
of the initial value (p =0.001 and p = 0.002, respectively).
Stage results at 12 months after the start of orthotics, when
an X-ray was taken without a torso orthosis, were different
depending on the localization of the compensatory curve.
In 10 of 13 pediatric patients with thoracic compensatory
curves, the magnitude of the deformity curve decreased,
and its progression stopped in three children. The average
statistical indicators show that, without a brace, the level
of correction is somewhat reduced, but the correction is
fixed and maintained in comparison with the postoperative
compensatory curve at 40% (p = 0.005).

In patients with compensatory curves of the lumbar spine
(n=12), the following annual results were obtained. Pro-
gression of the deformity was terminated in eight patients,
and the magnitude of the compensatory curve decreased in
three cases. In this case, data shown in Table 3 revealed that
that after 12 months without wearing a brace, the compen-
satory curve of patients, on average, had returned to nearly
the previous compensatory curve value, that is, correction
occurs despite the presence of an orthosis, but when the
trunk orthosis was removed, the correction disappeared
(p =0.683). In one patient, due to the non-observance of
the mode of using the functional corrective trunk orthosis
(according to the wearing sensor, the child wore the orthosis
for 2-3 h/day) after 5 months, a significant progression of
the compensatory curve was noted, which was the reason
for the repeated surgery to increase the length of hardware
fixation and the inclusion of a compensatory curve in it.

Data generally indicate positive results of the use of
functionally corrective orthoses on the trunk throughout the
year to stop the progression and reduce the magnitude of
compensatory curves of deformity, provided that they are
worn within 16-20 h per day.

Table 3. Magnitude of Cobb compensatory curves for thoracic and lumbar localizations after surgery and at various stages of orthotics

Magnitude of the secondary curve after surgery and at various stages of orthotics (degrees)
Localization After surgery | Significance | After surgery | Significance | After surgery | Significance
of the secondary Aft:vrn.;t;ﬁery and wearing level of and wearing level of and 12 months level of
curve b of a brace for | differences* | of abrace for | differences* | without wearing | differences*
abrace 3 months (p) 6 months (p) brace (p)
Thoracic region ~ 15.5+4.5 9.0+ 42 0.001 6.1+2.1 0.001 8.9+3.1 0.005
(8 to 26) (210 17) (2 t0 10) (2 to 20)
Lumbar region 11.2+45 5732 0.007 L6+18 0.002 122+6.3 0.683
(3t 19) (1to 15) (1to 14) (3t037)

*The significance of the differences in the magnitude of the secondary curve was determined in comparison with the indicators measured after

surgery without a brace.
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All pediatric patients are still under active dynamic
supervision, which is planned to be conducted until the end
of the period of bone growth.

Clinical case. In a pediatric patient V (6 years old) with
congenital kyphoscoliosis of the posterolateral semiverte-
bra L,, a functionally corrective brace was placed on the
trunk 5 days after the surgical treatment. On radiographs
of the spinal column before surgery (Fig. 4) focused on the
posterolateral semivertebra at the level of L, with defor-
mity angles, the lumbar left-sided local scoliotic curve at
the semivertebra level was 36°, and the right-sided thoracic
secondary curve was 30°. The magnitude of the local and
thoracic kyphosis is 23° and 51°, respectively, according to
the Cobb method.

Radiographs after surgical treatment showed a radical
correction of the local congenital deformity of the thoracic
spine, and the hardware position was correct and stable. The
right-sided scoliotic compensatory curve at the level of the
Thy;=Th, was 18°.

The results of orthosis are presented in Fig. 5. Radiographs
obtained after 6 months of wearing the functional spinal
brace revealed the stable hardware position in the thoracic
region, with the right-sided compensatory curve correction
at the level of the vertebrae Th,;~Th, up to 6°.

On radiographs obtained after 12 months without
a brace, the position of the hardware in the thoracic region is
stable. There is no loss of the achieved deformity correction
in comparison with the period of orthosis at month 6, with
right-sided scoliotic curve at Th,,~Th; of 10° according to the
Cobb method. In this patient, during the surgical intervention,
the local congenital deformity curve can be corrected
completely, by fixing the minimum number of spinal motion
segments and reducing the value of the compensatory curve.
The use of a functionally corrective orthosis after the surgery
enabled not only to achieving stabilization of the secondary
curve, but also correcting its value. The child still uses
a brace and will be under active follow-up every 3 months
until the end of the bone growth period.

DISCUSSION

Currently, with progressive congenital kyphoscoliosis,
surgical treatment is mainly performed at an early age,
which consists in the removal of an abnormally developed
vertebra with fixation of @ minimum number of spinal motion
segments. Many experts tended to believe that the residual
compensatory curves in the process of child's growth will
progress, following a dysplastic course [15, 16]. In such
cases, for a full correction of the main and compensatory
curves, hardware fixation should be more extended owing
to the presence of compensatory curves. This approach
implies multiple surgical interventions during periods of
the most active growth spurts and, of course, will slow
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Fig. 4. Radiographs of the spine in two views of patient V (6 years
old). Congenital kyphoscoliosis can be seen on the background of
the posterolateral semivertebra L,, after surgical treatment

Fig. 5. Radiographs of the spine of a 6-year-old patient. Con-
genital kyphoscoliosis is observed on the background of the pos-
terolateral semivertebra L,: @ — after 6 months in a functional
spinal brace; b — after 12 months in the upright position without
the brace

down the growth rate of the patient’s spine segments and
imbalances [2].

Some international clinics use a different approach to the
treatment of compensatory curves developing above or below
the established hardware, namely, orthosis of the trunk with
functionally corrective braces. Kaspiris et al. performed the
most comprehensive study of the long-term results of con-
servative and surgical treatment of congenital scoliosis [10].
They recommended using orthoses to prevent secondary de-
formities that develop above or below the abnormal vertebra;
in these cases, orthosis can be continued until the comple-
tion of bone growth. Our study supports this approach. Yang
et al. [18] considered the occurrence of secondary S-shaped
scoliosis in nine patients with various congenital isolated
abnormalities of the cervical vertebrae. The average patient
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age was 11.4 years. The average preoperative deformity
was 36.1° + 14.4°, and after surgical treatment, it was up
t0 6.9° £ 6.1° (p < 0.001). Compensatory scoliosis, in which
progression can be compared with adolescent idiopathic
scoliosis, appeared within 3 months (4 patients) and within
6 months (5 patients) after the initial surgery with a mean
angle of 42.6°+12.9°. All nine patients used orthosis,
and 4 (44%) of these patients underwent surgical removal
of the secondary curves. In this study, only 1 of 25 pedi-
atric patients with orthopedic disorders required removal
of the secondary curve within 1 year after surgical treat-
ment of the semivertebrae in the thoracic and lumbar spine.

Only a few studies have demonstrated the mode of using
orthoses in the postoperative period. Thus, after removal of
the semivertebra in the lumbar spine, King and Lowery [19]
indicated that patients used plaster casts or orthoses for
6 months, including in the supine position for the first
6—12 weeks. However, we did not use such approach. Our
patients were verticalized immediately after the orthosis
was applied, and after a period of getting used to it, they
used it for 16—20 h per day.

The Russian scientific literature presents only one report
about a clinical case of the successful use of a functionally
corrective trunk orthosis in a child with congenital spinal
deformity after surgical treatment [20]. In this paper, the
annual results of orthosis for 25 patients were presented.

According to our data, after 1 year of wearing functional
corrective orthoses, lumbar compensatory curves are more
difficult to correct or stabilize than thoracic compensatory
curves. In general, in this group of patients, the radiographs
obtained without an orthosis revealed a return to the initial
values of the scoliotic curve deformity after 12 months of
wearing it. This is due to the anatomical and physiological
aspects of the lumbar spine and its mobility compared with
the thoracic segment, which is confirmed by Dubousset in
pediatric patients with idiopathic scoliosis [21].

CONCLUSION

Following radical surgical treatment in a group of patients
with congenital kyphoscoliosis, it was possible to correct
the local deformity, restore the sagittal profile, and reduce
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the compensatory curve value. Fixation of the minimum
number of spinal motion segments of the spinal column
at the level of the abnormally developed vertebra provided
favorable conditions for the further growth of the child,
while maintaining the mobility of significant spine segments.
Owing to the use of functional corrective orthoses on the
trunk in the structure of the complex treatment of pediatric
patients with congenital spinal deformities, the progression
of compensatory curves during the child’'s growth can be
stopped, and they were even corrected completely in some
patients without additional staged surgical interventions.

Follow-up of the use of braces within 1 year revealed
that they had a stabilizing and corrective effect on the
compensatory curve. In the course of the study, correction
of compensatory curves in the thoracic spine was more
efficient than that in the lumbar spine. We understand that
follow-up of patients 1 year after the surgery does not allow
making a final conclusion, so this study must be extended.
However, early results are promising. Despite the arrest of
progression and, in some cases, a decrease in the magnitude
of the compensatory curve deformity, all patients should
continue to wear functionally corrective orthoses until the
completion of bone growth.
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