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Background. Significant results have been achieved through the use of hybrid and transpedicular metal structures.
However, when spinal systems are implanted during surgery in patients with severe forms and idiopathic scoliosis,
a number of limitations arise. Not only the performance of corrective maneuvers during the operation but also the
creation of mobility on the top of the main arc accompany the strategies of surgical treatment. Traditionally, mobilizing
discectomy at the top of the spark is performed in patients with idiopathic scoliosis. Pedicle subtractional vertebrotomy
and Ponte and Smith-Petersen osteotomy are most common in neuromuscular scoliosis and spinal deformity, with
a predominance of the kyphotic component. Problems with correction of extremely low and “neglected” forms and
idiopathic scoliosis in children remain.

Aim. The present study aimed to provide a comparative analysis between using transpedicular spinal systems alone and
in combination with a wedge osteotomy of the apical vertebra to correct spinal deformity in children with extremely
severe right-sided idiopathic thoracic scoliosis.

Materials and methods. The surgical treatment results of 20 children 15 to 17 years old with extremely severe
forms of right-sided idiopathic thoracic kyphoscoliosis were included in the analysis. All patients underwent
standard preoperative examination, including radiology, computed tomography, magnetic resonance imaging, and
neurophysiological studies. The patients were divided into two groups according to the method used during the second
stage of surgical treatment — correction of deformity with the transpedicular system (1) alone or (2) in combination
with a wedge osteotomy of the apical vertebra.

Results. Patients from the first group showed an amount of scoliotic and kyphotic component correction ranging from
25% to 62% and from 21% to 56%, respectively. In patients from the second group, who underwent additional wedge
osteotomy of the apical vertebrae during the operation, correction of the scoliotic and kyphotic components ranged
from 36% to 74% and from 50% to 70%, respectively.

Conclusion. In children with idiopathic thoracic kyphoscoliosis, performing a wedge corpectomy of the apical vertebral
body is an effective additional mobilizing component, which allows achieving significant correction of both scoliotic
and kyphotic curve components, restoring the physiological profile of the spine and body balance during the surgical
intervention, and maintaining the achieved result during the long-term observation period.
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O6ocHoBaHmMe. B mocnenHre rogpl B /e4eHMM HeTeNl C TsDKeNbIMU AedopManusMy IO3BOHOYHMKA JOCTUTHY-
Tl 3HAUMTEbHbIE Pe3Y/IbTAaThl O7arofaps MCIONb30BAHMIO TMOPUIHBIX U TPAHCIENUKYISIPHBIX METa/TIOKOHCTPYK-
uuit. OfHAKO y MAIeHTOB C TsDKeAbIMM (OpMaMyl UMONATHYECKOTO CKOMNMO3a BO3SHMKAET Psifi OTpaHMYEHMIT IIpK
MMIUIQHTALMY CIMHAIBHBIX CYCTEM BO BpeMs NPOBeIeHMs XMPYPriMueckoro BMelIaTeNbcTBa. I1py purnpHeix fedop-
MalMAX TaKTUKA XUPYPIUYECKOTO JIEYEHMA NPEeyCMAaTPUBAET He TONbKO BBHIIOTHEHNME KOPPUTMPYIOLINX MaHEBPOB
B XOJ€e OIepalnuy, HO U CO3JaHIMe MOOMIBHOCTM Ha BeplLIMHE OCHOBHON Ayru. TpagMI[MOHHO MAIeHTaM C UAUO-
MAaTUYEeCKMM CKOJIMO30M BBIMOMHAIOT MOOWIM3UPYIOLIYI0 AUCKIKTOMUIO Ha BepIunHe MCKpuBIeHUs. [lefuKynspHyo
CyOTpaKkIMOHHYI0 BepTeOpoTOMUIO, ocTeoToMuio mo Ponte u Smith-Petersen waiiie MCHONB3yOT NPy HEMpOMBILIEY-
HOM CKonMose 1 fgedopManusax MO3BOHOYHMKA C IpeobnagaHueM KugoTuueckoro KoMmoHeHTa. Koppekims KpaitHe
TSDKeJIBIX M 3aIlyIeHHBIX (GOpPM MAMONATIYECKOTO CKOMNO3a Y JeTeil HO-IPeXXHeMY OCTAeTCs BOXHON M aKTyaIbHON
Ipo6/IeMoit.

Ilens — mpoBecTM CPAaBHUTENBHBIN aHANN3 KOppeKuuyu pedopmalnuy MO3BOHOUYHMKA Yy JeTeil C KpailHe
TSDKeNbIMKM (pOpMaMyl IPAaBOCTOPOHHETO MAMOIATUYECKOTO CKO/INMO3a TPYLHOTO OTHeNa MO3BOHOYHMKA C MCIIONb-
30BaHMEM TPAHCIEAUKYIAPHBIX METa/UIOKOHCTPYKIMII M B COYETAaHMM C KIMHOBUAHON pe3eKijuell BepUIMHHOTO
MTO3BOHKA.

Marepuanpl u MeToAbl. IIpoBeleH CpaBHUTENbHBINI aHAaNIN3 Pe3yAbTaTOB XMpPypruyeckoro nedeHmsa 20 pge-
Tell B Bo3pacTe oT 15 o 17 yer ¢ kpaiiHe TsDKenoi (opMoit IIpaBOCTOPOHHETO MAMOIATUYECKOTO K(OCKOMMO-
3a TPYRHOI JIOKanu3auuu. BceM feTsM BBIIOMHSIN CTaHAAPTHOE MpefOIepalioHHOe 06C/IefoBaHNe, BKIIYAIOIee
NydeBOe MCCIefoBaHMe (PEHTTEHOMOIMYeCKOe M KOMIIBIOTEPHYI0 TOMOTpaduio), MarHUTHO-PE30HAHCHYIO TOMO-
rpaduio u HeilpopuU3nNoIOrnNYecKoe UcCCaefoBaHme. Bce manymeHThl OBIIM pasfe/ieHbl Ha [Be TPYIIBI, KOTOpbIe
pasnIuMYa;ich METOLMKOI BTOPOTO 9TAaIld XMPYPIUUECKOTo JIeYeHMs: KOPpeKIVio AedopMaryy manyueHTaM BTOPO
TPyTIBl BBHIMOMHANNM TPAaHCHEAUKYIAPHON CUCTEMON B COYETAHMM C KAMHOBUIHON pe3eKlMeil Te/la alMKaabHOTO
MTO3BOHKA.

PesynbraThl. Y ManyeHTOB NepBOI IPYIIILI BeTMYMHA KOPPEKIVM CKOMOTIYeCKOTO KOMIIOHEHTa Jiepopmanny Bapbu-
poBaia oT 25 0 62 %, kuporudeckoro — ot 21 1o 56 %. Y HalyeHTOB BTOPOJ TPYIIIBI, KOTOPHIM B XOfie OIepaInu
Obl1a BBIIIOJIHEHA OMIONHUTE/IbHAS KIMHOBUIHAS PE3EKIMsA Tela BEepPIINHHOIO II03BOHKA, KOPPEKIMsI CKOMMOTIUIECKO-
ro KOMIOHeHTa fepopmannu coctaBuia oT 36 g0 74 %, xudorudeckoro — ot 50 5o 70 %.

3akmoyenne. KnyHOBMIHAA pe3eKLMsA allMKaJTbHOIO Tejla IO3BOHKA Y JieTell ¢ MAVOIATUYeCKUM KI(POCKONIMO30M
TPYAHOTO OTHENA IMIO3BOHOYHNUKA SB/ISETCS ZOCTATOYHO 3¢ (EKTUBHBIM METOAOM, ITO3BOJLIIOIINM JOOUTHCS KOIOMHM-
Te/IbHOI MOOMIPHOCTY OCHOBHOII YTY MCKPUB/IEHNsI, 3HAYUTEIBHOI KOPPEKINH KaK CKOMOTHYECKOTro, TakK U Kugo-
TUYECKOTO MCKPUBJIEHNsI, BOCCTAHOBUTD (DM3MONOTMYeCKIIT IPOGIIb ITO3BOHOYHMKA U GalTaHC TYIOBUIIA.

KnroueBbie cmoBa: I/II[I/IOHaTI/I‘-IeCKI/Iﬂ KI/I(i)OCI(OTH/IOS; OETU; ]Ie(bOpMaIU/IH; TpaHCIEOANKYIAPHAsA CUCTEMA; KOPIIOP-
9KTOMUA.

Background

According to the literature, up to 80% of spinal
column deformities account for scoliotic curvatures
(including infantile, juvenile, and adolescent
idiopathic scoliosis) [1]. The most common variant
of idiopathic scoliosis is a right-sided thoracic type
of the deformity. The progressive curvature of this
localization during a child’s growth often leads
to severe and rigid deformities, which constitute
a complicated challenge to address even for
surgical treatment. In patients with similar forms
of idiopathic scoliosis, not only the scoliotic but
also the kyphotic component of the curvature is
quite pronounced. Currently, correction of spinal
deformities in pediatric patients with extremely
severe and advanced forms of idiopathic scoliosis
remains an important and urgent problem requiring
further exploration.

The concept of “severe and advanced forms
of idiopathic scoliosis” is based on a quantitative
assessment of the size of the main scoliotic arch
of deformity, as measured by the Cobb method. In
the English-language literature, “severe” forms of
scoliosis are considered to be curvatures whose size
of the main arch ranges from 70° to 90° [2, 3]. In
the Russian-language literature, severe (or advanced)
forms of idiopathic scoliosis are considered to
be curvatures with an arch greater than 90° as
determined using the Cobb method, whereas the
concept of “super-severe” forms of scoliosis, which
include deformities measured at above 120° by the
Cobb method, is also defined [4].

In recent decades, significant success has been
achieved in the treatment of pediatric patients
with severe spinal deformities through the use
of modern hybrid and transpedicular surgical

m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 7.

Issue 3. 2019



ORIGINAL PAPERS

7

hardware. For example, the use of hybrid spinal
systems in pediatric patients with idiopathic
scoliosis has improved the results of treatment in
this category of patients, primarily in the context
of the correction of the main curvature arch size
[5, 6]. However, in patients with severe deformities,
fractures of established surgical hardware are often
observed during long-term follow-up periods after
treatment (ranging from 2.8% to 18%, according
to Russian authors [7]), with reports of incomplete
bone block along the spinal system, which can lead
to the loss of the achieved correction results at two
to five years after surgery [8]. Such complications
often require repeated surgical interventions aimed
at stabilizing the surgical hardware or facilitating
the creation of an additional bone block.

The pronounced rigidity of the deformity in
patients with similar forms of curvature, even when
using various mobilizing surgical techniques on
both the front and rear spinal columns, did not
enable the achievement of the desired correction of
the curvature. Performing an indirect derotational
maneuver during surgery only slightly affected the
decrease in the scoliotic component of the deformity,
without affecting the kyphotic component of the
curvature. There are currently no studies in the
literature that facilitate a comparative assessment
of spinal deformity corrections in patients with
idiopathic scoliosis who underwent direct or
indirect derotational maneuvers.

Owing to the active introduction of surgical
hardware with transpedicular screws in recent
years, another improvement has been made in
terms of achieving a correction value for spinal
deformities in pediatric patients with idiopathic
scoliosis. According to a number of researchers,
the correction value in pediatric patients achieved
with the main curvature arch being 102-136° using
these spinal systems reached an average of 57%
[9, 10]. However, for patients with severe and
extremely severe forms of idiopathic scoliosis, there
are a number of limitations inherent with surgical
intervention. First of all, the technical complexity
and difficulty of placing the support elements of
the spinal system in the vertebral bodies at the
top of the main arch of a deformity, especially at
the concave side of the curvature, can hinder the
success of outcomes. Additionally, if transpedicular
screws are placed correctly, aggressive correction of
the deformity during surgery can lead to fractures

of the vertebral bone-supporting structures,
creating a risk and prerequisites for neurological
disorders [10].

In patients with rigid deformities, surgical
treatment includes not only the use of corrective
maneuvers during the surgery, but also efforts
to ensure maximum mobility at the top of the
main deformity arch, without which an optimal
result cannot be achieved. Russian and foreign
authors alike have employed various individual
options of mobilizing surgical interventions
on the spine as well as combinations such as
anterior mobilizing disc hypophysectomy, pedicle
subtraction osteotomy (PSO), Ponte osteotomy, and
Smith-Petersen osteotomy (SPO). Various types of
osteotomy are more often performed in correlation
with neuromuscular scoliosis and spinal deformities
with a predominance of the kyphotic component.
Traditionally, when correcting spinal deformities in
pediatric patients with severe forms of idiopathic
scoliosis, specialists resort to mobilizing discectomy
at the top of the main arch and conduct a course of
halofemoral or tibial traction. The intervention is
completed with dorsal correction of the deformity
by a multisupported transpedicular system at 10
to 12 days after the course of traction. However,
such an approach does not always enable one to
achieve the desired correction value, especially with
a pronounced kyphotic component of the curvature
[10, 11].

In this study, we aimed to conduct a comparative
analysis of spinal deformity correction measures
in pediatric patients with extremely severe forms
of right-sided idiopathic scoliosis of the thoracic
spine using transpedicular spinal systems and in
combination with wedge resection of the apical
vertebra.

Materials and methods

A comparative analysis of the results of surgical
treatment of 20 pediatric patients aged 15-17 with
an extremely severe form of right-sided idiopathic
kyphoscoliosis of the thoracic spine, type Lenke I,
was conducted. 18 girls and two boys were included
in this research. All patients underwent a standard
examination prior to surgery, including radiology
(X-ray and computed tomography), magnetic
resonance imaging, and neurophysiological
examinations. The value of the main scoliotic arch
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of the deformity according to the Cobb method
ranged from 120° to 148°, whereas that of the
kyphotic component ranged from 90° to 120°. When
taking functional X-ray images of the spine, marked
rigidity of the deformity was noted, in which the
decrease in the size of the main arch of curvature
did not exceed 10% of the initial value.

The patients were divided into two groups of
10 people each according to the technique used
during the second (final) stage of surgical treatment
of spinal deformities. In the first stage, patients
of both groups underwent ventral mobilization
of the main arch of deformity from a right-sided
thoracotomy approach (i.e., discectomy at level 3
or 4 with resection of the heads of the ribs and
mobilization of the anterior longitudinal ligament)
in combination with fusion at the same level. The
number of discs removed depended both on the size
of the main scoliotic arch of the deformity and also
on its nature (i.e., abrupt or gently sloping) as well as
the possibility of their visualization, ease of full access
to them, and removal. The surgery was completed
by the implementation of halotibial traction. After
that, traction was performed for 10-12 days, with
a gradual increase in load over time. At the final
(second) stage, the existing curvature was corrected
in all patients of Group 1 (n = 10 patients) from
the dorsal approach by implanting a multisupport
surgical hardware system with transpedicular
support elements under the control of active three-
dimensional computed tomography navigation.
If it was not possible to place a transpedicular
screw (owing to the small size of the vertebral arch
base), a laminar hook with a displaced center was
installed at the level of the upper instrumented
vertebra. Wedge resection of the apical vertebra
with the base facing the convex side of the main
arch was performed among the patients of Group 2
(n =10 patients) via a dorsal access approach, with
the preservation of the upper and lower endplates
and the instrumental correction of the spinal
deformity with a multisupport transpedicular
spinal system using a navigation device and under
intraoperative neurophysiological control. During
the correction, the preserved endplates of the apical
vertebra were closed. Long-term follow-up ranged
from three to seven years (with an average of five
years and two months). X-ray examination was
conducted every six months during the first year
after the surgery and then annually thereafter.

Statistical processing of the data obtained was
performed using online calculators of medical
statistics. Processing of the available results included
the calculation of the arithmetic mean of the
differences of the indicators (M), the mean square
deviations of the differences of the indicators (o),
and confidence intervals (n). In order to assess the
correlation dependence between the two groups,
Pearson’s correlation coefficient (r) was calculated.
Variation series were compared using a paired
Student’s t-test.

Results

In patients of Group 1, the correction value of
the scoliotic component of the deformity ranged
from 26% to 62%, whereas that of the kyphotic
component ranged from 20% to 56% (Table 1).
In the long-term follow-up period assessing
fractures and instability of the surgical hardware, no
loss of the achieved correction during surgery was
noted. In addition, after surgery, no patient showed
a neurological disorder.

For the scoliotic component of the deformity,
the correlation coefficient (r) is 0.906 (indicating
a very high bond strength) and the dependence of
the signs is statistically significant at p = 0.000507
(p < 0.005).

For the kyphotic component of the deformity,
the correlation coefficient (r) is 0.949 (indicating
a very high bond strength) and the dependence of
the signs is statistically significant at p = 0.000062
(p < 0.005).

Among patients of Group 2 who underwent
additional wedge resection of the apical vertebra
body, during the surgery, the correction of the
scoliotic component of the deformity amounted to
36%-74%, whereas that of the kyphotic component
ranged from 50% to 74% (Table 2). In one patient
of this group, neurological disorders were observed
after surgery, in the form of acute urinary retention,
which completely stopped as a result of drug therapy
and physiotherapeutic treatment. No fractures,
cases of surgical hardware instability, or any loss
of deformity correction achieved during surgery
was observed during the long-term follow-up
period after surgery in the patients of this group.
Depending on the general condition, verticalization
of the patients of both groups of the study was
performed by the sixth to ninth day after surgery.
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Table 1
Indicators of scoliotic and kyphotic components of the deformity according to the Cobb method
in patients of Group 1 before and after the surgery
— Amount Amount
4 Scoliosis value (°) of scoliosis Kyphosis value (°) of kyphosis
2 correction correction
No. | =
3‘3 Before After 0 Relative Before After 0 Relative
n, 0, n, 0
surgery surgery (%) surgery surgery (%)
1 15 130 76 54 42 104 60 44 42
2 15 148 110 38 26 107 86 21 20
3 17 130 58 72 55 120 92 28 23
4 16 123 47 65 53 90 40 50 56
5 15 128 58 70 55 100 58 42 42
6 17 136 60 76 56 120 90 30 25
7 17 132 62 70 53 118 88 30 25
8 16 120 46 74 62 96 50 46 48
9 15 140 98 42 30 116 82 34 29
10 | 16 130 62 68 52 110 80 30 27
M+ 131.70 + 8.084|67.700 £ 21.050 108.10 + 10.567|73.400 + 19.323
o 9.11 23.4 10.29 18.81
Table 2
Indicators of scoliotic and kyphotic components of the deformity according to the Cobb method
in patients of Group 2 before and after the surgery
— Amount Amount
4 Scoliosis value (°) of scoliosis Kyphosis value (°) of kyphosis
N 2 correction correction
o | &
5‘3 Before After o Relative Before After o Relative
n, 0, n, 0,
surgery surgery (%) surgery surgery (%)
1 15 128 36 92 72 96 30 66 69
2 15 130 70 60 46 112 40 72 64
3 16 136 82 54 66 118 42 76 64
4 17 146 94 52 36 120 60 60 50
5 17 138 86 52 38 110 40 70 64
6 16 128 38 90 70 116 42 74 64
7 16 130 64 66 51 100 36 74 74
8 15 142 90 52 37 116 40 76 66
9 17 126 33 93 74 100 38 62 62
10 16 134 74 60 45 110 36 74 67
M+ 133.80 + 6.630 | 66.700 + 23.257 109.80 + 8.404 | 40.400 = 7.763
o 6.69 23.26 9.12 10.18
m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 7. Issue 3. 2019
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a

Fig. 1. Radiographs of patient S., aged 17: a — before the surgery; b — after discectomy, fusion, halotibial traction course,
and correction of the deformity by a multisupport surgical hardware system in combination with wedge resection of the
vertebral body Th,

For the scoliotic component of the deformity,
the correlation coefficient (r) is 0.897 (indicat-
ing a high bond strength) and the dependence of
the signs is statistically significant at p = 0.000696
(p < 0.005).

For the kyphotic component of the deformity,
the correlation coefficient (r) is 0.730 (indica-
ting a high bond strength) and the dependence of
the signs is statistically significant at p = 0.019283
(p < 0.005).

Figure 1 presents X-ray images of the surgical
treatment of Patient S., who was aged 17 at the time
of treatment and who had idiopathic thoracic right-
sided scoliosis, at two years after surgery.

Discussion

In recent years, quite good results have been
achieved in the surgical treatment of pediatric
patients with idiopathic scoliosis. At the initial
stages of the development and establishment of
these surgical technologies, a result that was 50% of
the initial value of the main arch of the deformity
was considered significant success in the correction
of curvature; however, now, correction values range
from 76% to 100% [12]. One of the important
points that previously affected deformity correction
indicators was the use of surgical hardware with
transpedicular support elements. The placement
of transpedicular screws under the control of
navigation equipment and neurophysiological

monitoring has enabled improvements in the
achievement of correct and accurate installation
of supporting elements of the spinal system in the
vertebral bodies along the curvature arch [13, 14].
Further, the use of technology during surgery in
the case of various types of idiopathic scoliosis,
which facilitates accurate and consistent application
of corrective efforts, yields a significant amount
of correction of the main arch of the deformity.
Studies of Russian and foreign researchers alike
reliably confirm this fact [15].

However, the problem of the correction of spinal
deformities in pediatric patients with idiopathic
scoliosis with extremely severe and sometimes
advanced forms of curvature has not been addressed
completely and remains an important consideration.
Currently, frequently used techniques such as
multilevel discectomy at the apex of the main
curvature arch, the course of halofemoral or tibial
traction, or preceding with the dorsal correction
of the deformity do not always lead to the desired
result. On the one hand, this is due to limitations in
the discectomy level as a result of the pronounced
curvature of the main arch; on the other hand,
significant rigidity of the main curvature arch occurs
because of its large size, which does not enable one
to provide an optimal effect, even when using the
traction course.

When applying posterior osteotomy in patients
with idiopathic scoliosis, it is only possible to
influence the size of the deformity kyphotic
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component; changing the main scoliotic curvature
arch remains impossible in this context.

In our study, the wedge resection of the apical
vertebra body enabled us to achieve a significant
(p < 0.005) increase in the correction of both
the scoliotic and the kyphotic components of
the curvature as compared with the application
of the deformity correction technique using the
transpedicular structure. This procedure provides
additional mobilization of the deformity at its
apex so as to implement significant distraction
along the concave side of the curvature, decreasing
the scoliotic curve of curvature and contraction
along the convex side, with a significant effect on
the kyphotic component of the deformity. This
mobilizing intervention also enabled us to restore
the sagittal profile of the spine to the physiological
norm.

The current literature suggests methods for
correcting scoliotic deformities with a pronounced
kyphotic component in the case of rigid scoliosis
in adult patients [16] and deformities of various
genesis in pediatric practice. Bridwell, based on
his experience and literature on various types of
osteotomies in the correction of spinal deformities,
analyzed the issues of applying a particular
osteotomy method and compared SPO, PSO,
and vertebral column resection (VCR) methods.
However, in his literature review, he did not address
the subject of the correction of spinal deformities in
idiopathic scoliosis [17]. A small number of foreign
publications are devoted to the application of
techniques of different variants of dorsal osteotomy
in the correction of spinal deformities in pediatric
patients with idiopathic scoliosis.

Bakaloudis et al. were one of the first to describe
the experience of osteotomies in kyphoscoliotic
deformities in pediatric patients. They presented the
PSO results of 12 patients, including nine pediatric
patients with idiopathic scoliosis. According to their
data, the angle of deformity before surgery in the
frontal plane exceeded 90°, whereas that in the
sagittal plane was more than 80°. During surgery, the
correction of curvature ranged on average from 55%
to 70% [18]. Xu et al. obtained similar results upon
pursuing severe kyphoscoliotic deformity correction
using PSO in young patients (aged 16.9 + 9.1).
In their work, they achieved correction of the scoliotic
curvature arch with an average of 64.8%, whereas
that for the kyphotic component was 82.6% [19].

In addition, Xie et al. published the results of the
correction of rigid kyphoscoliotic spinal deformities
of more than 100° using the VCR technique.
According to their data, during the intervention,
correction of more than two times of the curvature
of both the scoliotic and the kyphotic components
of the deformity was achieved [20].

Kandwal et al. assessed the efficiency of Ponte
osteotomy in adolescents (aged 14-17) with various
spinal deformities, including idiopathic scoliosis.
The study group included patients with curvatures
greater than 100°. The authors used multilevel
Ponte osteotomies; the final correction result
averaged 76% [21].

Seki et al. conducted a comparative analysis of
PSO and Ponte osteotomy for the correction of spinal
deformities in pediatric patients with idiopathic
scoliosis using dorsal access. The work was aimed
at determining the technique that leads to greater
mobility at the apex of the deformity; however, in
this study, the amount of the initial deformity could
not be attributed to severe scoliosis. Despite this,
according to the results obtained, Ponte osteotomy
showed a better mobilizing effect [22].

In our opinion, in pediatric patients with
extremely severe forms of idiopathic scoliosis,
in order to achieve an optimal correction result,
mobilizing interventions are required along the main
arch of the deformity. Various kinds of osteotomy
procedures of the bone structures of the vertebrae
entering the main arch are possible as mobilization
manipulations in patients with a severe variant of
the spinal column curvature. Based on the few
published data available, the question of the ideal
osteotomy variant along the main curvature arch in
pediatric patients with severe forms of idiopathic
scoliosis remains unresolved; wedge resection of the
apical vertebra is an effective auxiliary method to
achieve significant mobilization.

Conclusion

Osteotomy of the bone structures of the vertebra
is indicated in patients with severe forms of
idiopathic scoliosis in order to achieve mobilization
of the main arch of the deformity. Wedge resection
of the apical vertebral body in pediatric patients
with idiopathic kyphoscoliosis of the thoracic
spine is a rather effective component for achieving
additional mobility of the main arch of the curvature,
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which enables one to achieve significant correction
of both the scoliotic and the kyphotic curvatures
and to restore the physiological profile of the spine
and balance of the trunk during surgery.
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