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Introduction. New questions of indications and methods of surgical treatment of children with congenital spinal de-
formity are covered in detail. However, straightening deformed segment of the spine and fixing with metal construc-
tion is not sufficient, and conditions for its retention and prevention of migration must be created. The expediency
of the study is relevant because of lack of systematic review of the results of orthotic support as complex treatment
of this group of patients, both in Russia and abroad. The problems faced by vertebral surgeons are the following: the
tendency of deformation relapse as the child grows, tendency of deformation of unfixed (lower and upper) segments
of the vertebral column.

Clinical case. For observation, we selected an 11-year-old patient. The diagnosis was congenital scoliosis on pos-
terolateral hemivertebra Th,, dysplastic course of congenital spinal deformity. The surgical treatment performed was
extirpation of hemivertebra Th,(S) and the correction of local congenital deformity with multicore corrective system
in combination with bone grafting. We achieved complete correction of congenital local curve at the level of the poste-
rior lateral hemivertebra and reduction of compensatory curves in the thoracic and lumbar spine. In the postoperative
period, the patient was provided with corrective brace, with the aim of influencing on the compensatory curve.
Discussion. This clinical observation aimed to determine the different approaches to treatment of children with con-
genital deformities of the thoracic spine, which consists of surgical correction of local congenital curvature curve with
subsequent correction of compensatory curves by using a correcting brace.

Conclusion. As a result of the surgical intervention, correction of congenital spinal deformity was achieved, and the
use of a corrective brace in the postoperative period allowed the correction of compensatory curves and maintained
the achieved result until the end of the patient’s growth.
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Beenenne. B HacTOsiee BpeMsi [OCTATOYHO MOAPOOHO OCBEIIEHBI BOIPOCH MOKA3AHUII M METOLUK XUPYPrUIECKO-
rO JIeYeHMA JieTell C BpOXKAEHHOI JedopManyeil IO3BOHOYHMKA Ha (OHe HapylleHMs OPMMPOBAHNUA MO3BOHKOB.
M3BecTHO, 4TO IpM BPOXKAEHHBIX IIOPOKaX pa3BUTMA IO3BOHOYHMKA [Ia/IeKO He BO BCEX CIy4YasX OFHOKPAaTHOE XM-
Pyprudeckoe BMEIIATENbCTBO CIIOCOOHO m36aBUTh pebeHka oT 6omesHy. HegocTaTouHO TOMBKO BBIIPSIMUTD fedop-
MUPOBAHHBIII CETMEHT ITO3BOHOYHNKA U 3aUMKCHPOBATb €r0 MeTa/VIOKOHCTPYKIIMell, HYXHO CO3JaTh YCIOBMA JUIA ee
yHep>KaHUA, MpefoTBpameHyss murpannu. OcTaeTca OTKPBITHIM BOIPOC L[eJIeCOOOPa3HOCTY OPTe3MpPOBAHNUA HaHHOM
KaTeropui IaILeHTOB B IIOCTIEONEePALNOHHOM Iepuofe. ViccnenoBaHue akTyalbHO BCIENCTBME OTCYTCTBMS CHUCTEM-
HOTO aHa/IM3a Pe3yIbTaToOB OPTe3MPOBAHUA B KauyecTBe KOMIUIEKCHOIO JIe4eHMs JaHHOTO KOHTMHICHTA Ial[IeHTOB
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Kak B Poccuy, tak u 3a pybexxom. IIpo6reMsl, ¢ KOTOPBIMIU CTANIKUBAIOTCS XUPYPrU-BePTeOPOIOTH, C/IeAYIOLye: TeH-
IeHIVs K peuupauBy fedopMainyu mo Mepe pocra peOeHKa, TeHAEHLN K fedopManuy He3aUKCUPOBaHHBIX (HIDKe-
U BBIIIENIEXAIINX) CETMEHTOB TO3BOHOYHOTO CTONIOA.

Knnanyeckoe HaGmromenue. [Ina HabmoneHnsa 6bUta BolOpaHa mamyeHTtka 11 yet, mocrynusuias B ®IBY «HUIOU
uM. V1. Typaepa» Munagnpasa Poccun ¢ auarnosom: «BpoxxieHHbIIT Ckomo3 Ha ¢ oHe HapyileHVs pOpMMUPOBaHNA II03BOH-
KOB, 3a/JHe00KOBOIT IIOTy1o3BoHOK Th,, AUcIITacTIYecKoe TedeHe BpOXK/IeHHO iehopMaryy M03BOHOYHNMKa». [IpoBere-
HO XUPYprudecKoe jgedeHne — SKCTUPIALys 3agHe60KoBOro nomynossoHka Th,(S), KoppeKuus 0KaIbHO BPOXXIEHHOI
medopMaluy MO3BOHOYHMKA MHOTOOIIOPHOI KOPPUTUPYIOLIEl CUCTEMOI B COUETAHNM C KOCTHOI IIACTUKOIL; OTMedYeHa
HOJTHast KOPPeKLNsA BPOX/EHHOJ JTOKa/IbHOV JIYTY VICKPUBIICHNA Ha YPOBHE 3aHe60KOBOTO IIOMYII03BOHKA 1 YMEHbIIle-
HJIe CKOIMOTMYECKYUX AYT feopMalyy B IPYAHOM M IIOSICHUYHOM OT/eNaX. B IOC/TeonepalliOHHOM Ilepyofie MalyeHT-
Ka CHab)XeHa (PYHKI[VOHATbHO-KOPPUIVPYIOUIM KOPCETOM C IIe/IbI0 BO3JIEVICTBUA HAa CKOIMOTUYECKYIO IIPOTUBOAYTY.
O6c¢cyxpenne. Llenpio KIMHIYECKOTO HAOIOleHNA ABWIOCH OIpeJie/leHN e MHOTO MOAXONa K JIeYeHUI0 JeTell C BPOXK-
[eHHOI1 JedopMaliuert IPyAHOTO OT/Ae/a MO3BOHOYHNUKA, 3aK/IIOYAIONIETOCS B XUPYPIUIECKON KOPPEKIMU JTOKaIbHOI
BPOXX/IEHHOM JYTM MCKPUBJIEHNA C MOC/IENYIoLIeil KOppeKIell KOMIEHCAaTOPHBIX YT NPOTUBOMCKPUBIEHN A TPy TIO-
Mol (QYHKIIVOHAIbHO-KOPPUTMPYIOIIETo KOpceTa.

3akmrodeHnne. B pesynbTaTe ONepaTMBHOTO BMeNIATebCTBA JOCTUTHYTA pajuKaabHasA KOPPEKUMA BPOXTEHHON fle-
¢opManuy NMO3BOHOYHNKA, @ IPUMEHEeHJe KOPPUTUPYIOIIETO OpTe3a B IIOCEOINePAalYOHHOM IIepyofie IO3BOIUIIO

UCIPaBUTh OYIY IIPOTUBOMCKPUBIIEHN N YAEPIKATD HOCTI/II‘HYTI)II?[ pe3ynbTaT 4O OKOHYaHNMA pOCTa ITallMEHTA.

KnroueBbie cmoBa: AETH; BpOXKAEHHAA ,[[e(i)OpMaLU/IH TIO3BOHOYHMKA; XMPYPTMIECKOE I€IEHNE; OPTE3NPOBAHME.

Introduction

In children, the incidence of congenital scoliosis
caused by abnormal vertebral development ranges
from 2%-11% [1]. According to literary sources,
approximately 50% of the children in the growth
and development stages are prone to the progressive
nature of congenital scoliosis, leading to the
formation of severe and rigid spinal deformities
at preschool age, which are often accompanied by
neurologic impairment [2, 3].

In the studies by Russian and foreign experts,
the issues of indications and methods of surgical
treatment of pediatric congenital spinal deformities
with vertebral anomalies have been sufficiently
discussed. The authors have indicated that surgical
treatment with fixation of a minimal number
of vertebral motor segments should be given to
the patients with congenital spinal deformity at
an early age. Besides, it is advisable to provide
spinal support by surgical hardware elements
on the vertebrae adjacent to the abnormal
one [4, 5].

However, the issue of orthotics has been
encountered in pediatric congenital scoliosis during
the postoperative period. A panel of researchers
argues the use of spinal support following the
correction of congenital spinal deformity. Further,
the stabilization of the result achieved with the use
of a surgical hardware is not indicated because it
could lead to back muscle weakness. In addition,
they believe that the patient should practice
proper posture by keeping the torso in the correct

position, thereby allowing his own pectoral muscle
sling [6]. Besides, other experts believe that after
surgical correction of congenital curvature, it is
necessary to use semi-rigid fixation spinal supports
to maintain the postoperative result, ensuring an
optimal condition for the formation of bone block
in the vertebral motor segment [7]. A number of
authors recommend the use of hard (plastic) spinal
supports, after the intervention. They believe that
only with the use of this type of additional external
fixation of the spine, it is possible to maintain the
achieved correction of congenital deformity and
obtain a stable bone block in the area of surgery.
However, the aforementioned studies do not
comprise the versions of postoperative orthoses
(fixing or corrective) that are necessary to be used
in children with congenital scoliosis [8-10].

Finding orthotic solution for patients with
congenital spinal deformity associated with
compensatory curve, in contrast to the main arch
with an abnormal vertebra, remains the most
challenging, and it is yet to be fully resolved.
To date, there is no comprehensive study on the
postoperative orthotics for pediatric patients.

The present clinical observation shows
approaches to the treatment of an 11-year-old
child with congenital deformity of the thoracic
spine. Corrective spinal surgery was performed
to correct the local congenital arch of curvature.
Postoperatively, spinal support was implemented
to correct the compensatory anti-curvature arches
throughout the patient’s growth phase.
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Clinical case

Patient F, born in 2003, was admitted to the
Turner Scientific Research Institute for Children’s
Orthopedics with a diagnosis of congenital
scoliosis with a vertebral anomaly, posterolateral
hemivertebra Th,, and a dysplastic course of
congenital deformity of the spine. Based on the
anamnesis of the patient, spinal deformity was
revealed at the age of 11 during a routine examination
at a clinic in a primary health care facility. After
undergoing a radiological examination of the spine
in two views, the patient was subsequently referred
to the Turner Scientific Research Institute for
Children’s Orthopedics for consultation.

Upon admission, the patient was comprehensively
examined and consulted by experts.

The anamnesis comprised the data that
the parents of this patient had noticed clinical
manifestations of spinal deformity at the age of 7,
as evidenced by the asymmetry of the shoulder
girdles and the different heights of the angles of
shoulder blades. When referring to the specialists,
the situation of patient was regarded as a postural
disorder. Conservative treatment was prescribed,
and no radiological examination was performed.
Despite the treatment, the deformity continued to
gradually progress. At the age of 10, a curvature
was evident in the lower part of the spine. One year
later, radiological examination was performed. The
orthopedic status revealed that the patient did not
limp and could independently walk. However, there
was a head tilt to the right, marked asymmetry of
the shoulder girdles, waist triangles, multiplanar

deformity of the spine and chest, and pelvic
distortion to the left. In addition, deviations of the
spinal axis to the left in the upper thoracic region,
to the right in the thoracic region, and to the left
in the lumbar region were observed. Orthopedic
status of the upper and lower extremities did not
show any abnormality.

Upon examination by a neurologist, no focal
neurological symptoms were revealed.

Laboratory data were within the normal age
limits.

ECG showed sinus rhythm with a heart rate of
78 beats per minute.

Ultrasound examination of the abdominal
organs and kidneys revealed no echo structural
changes.

A pediatrician did not identify any acute
somatic or infectious disease. Further, there were no
contraindications to elective spinal surgery.

Radiographs of the spinal column revealed
the existence of a hemivertebra at Th, vertebral
level with deformity angles, where the upper
thoracic left-sided local scoliotic arch at the level
of the hemivertebra was 30°, and the local kyphosis
was 31°. Moreover, right-sided scoliotic chest
arch was 36°, and the thoracolumbar scoliotic
left-sided arch was 22°, according to Cobb.
The size of the thoracic kyphosis was 36°, and
the value of lumbar lordosis was 39°, according to
Cobb.

MSCT and MRI studies did not reveal any
intracanal pathology.

Based on the complaints, anamnesis, and
clinical radiological picture, the final diagnoses were

Fig. 1. Radiographs of the spine of the
patient F, 11 years old, in two views
before the surgical treatment

Fig. 2. Radiographs of the spine of the
patient E, 11 years old, in two views after the
surgical treatment
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congenital scoliosis with the impairment of the
formation of vertebrae, complete posterolateral
hemivertebra Th, on the left, and dysplastic course
of congenital spinal deformity.

The radiographs of the spine of the patient upon
admission to surgical treatment of congenital spinal
deformity are presented in Fig. 1.

Considering the pronounced static-dynamic
impairment of the spine and the progressive nature
of congenital spine deformities in the pediatric
patient, a corrective spinal surgery was decided to
be performed. The patient showed a continuous
growth in the congenital local arch of the curvature.
Therefore, surgical treatment was performed in
the volume of extirpation of the posterolateral
hemivertebra Th,(S), where multiple-seated
corrective system combined with bone grafting
were adopted to correct the local congenital spinal
deformity. The entire scope of surgical intervention
was performed from the posterior approach
according to the standard method [4]. Postoperatively,
no neurological complications were reported.

After the surgical treatment, control radiographs
revealed a radical corrected local congenital spinal
deformity in upper thoracic region, the multi-
support surgical hardware (4 transpedicular support
elements and 1 infra-laminar support hook) installed
in the vertebrae Th;, Th,, and Th, were correct and
stable. Right-sided scoliotic arch at the level of the
vertebrae Th_—-Th,, was 15°, and the left-sided arch
at the level of L,-L, was 11° (Fig. 2).

After the surgical treatment, a completely
corrected congenital local arch of curvature at the
level of the posterolateral hemivertebra and reduced

u

Fig. 3. Radiographs of the spine of the patient E,
11 years old, after surgical treatment, in a spinal
support

scoliotic deformity arches in the thoracic and lumbar
regions were recorded. The size of the thoracic
kyphosis was 38°, whereas that of lumbar lordosis
was 42°, according to Cobb, and it was within the
physiological norm. Besides, the laminar hook was
installed on the concave side of the curvature at the
level of the posterolateral hemivertebra due to the
small size of the base of the arch of the vertebra Th,
and Th,, which did not allow the transpedicular
screw to be inserted.

The postoperative period was uneventful and
healing occurred by primary adhesion. To make
a rigid spinal support for the bed-resting patient,
a virtual negative image of his body was made using
a portable 3D scanner without plaster casts. A spe-
cial program was used to process the negative image
of the orthosis, and the positive image of the pa-
tient’s body was subsequently created on a machine
with numerical control. Taking the residual values
of spinal deformity in the thoracic and lumbar re-
gions into account, a spinal support of low-pressure
thermoplastic was made for the patient. The ortho-
sis has pressure zones (bandages) in the region of
the apexes of the curvature and unloading on the
opposite side in accordance with the radiological
pattern and the extent of the deformity. On post-
operative day 7, the patient was put on his feet and
equipped with a rigid spinal support. In addition,
the patient was recommended to wear the spinal
support for 18-20 h per day, massage the upper and
lower extremities, and perform breathing exercises.

After 4 months, a follow-up examination
reported no complaints. A control radiograph of
the spine with spinal support, in standing frontal

Fig. 4. Radiographs of the spine of the patient E,
12 years old, 1 year after the surgical treatment,
in a spinal support
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view, was performed. The position of the surgical
hardware was radiologically stable and correct.
There was no loss of the achieved correction.
In addition, there was a right-sided scoliotic arch
Th,-Th,, of magnitude 9°, and a left-sided scoliotic
arch L,-L, of 12°, according to Cobb (Fig. 3).

During the entire follow-up period, the patient
was on a spinal support for 20 h a day, received
courses of conservative treatment, and underwent
periodic follow-up examinations. Ten months after
the surgical treatment, follow-up examination
revealed that a replacement of the spinal support
was necessitated because the pediatric patient had
grown by 7 cm. The pressure was strengthened by the
orthosis bandages to achieve a better correction of
residual curvature angles in the thoracic and lumbar
regions. The patient did not have any complaint.
Improvement in the appearance of the patient was
clinically marked. There was a decrease in the size
of the costal humpback in the thoracic region, the
symmetrical arrangement of the shoulder girdle
and the angles of the shoulder blades were evident,
and pelvic distortion was solved. Nonetheless, the
asymmetry of the waist triangles demonstrated only
minimal improvement. A radiograph of the spine
without spinal support, in standing and frontal view,
was made. The position of the surgical hardware
was reported to be radiologically stable and correct.
There was no loss of the achieved correction, and
the residual deformity arches in the thoracic and
lumbar spine were corrected (Fig. 4).

Over the next 3 years, the pediatric patient was
supervised with a spinal support, and the previous
mode of wearing an orthosis was observed. Moreover,
the patient underwent control examinations every
4 months and an imaging study every 6 months,
received courses of conservative treatment, back
massage (excluding the postoperative scar area), and
did swimming. During this period of observation,
one more replacement of the spinal support was
required, and several additional corrections were
performed during the follow-up period. During
this period, the growth of the patient had increased
by another 3 cm. At the age of 14, the patient had
menses, and the height of the child between the ages
of 14 and 15 did not change. A stable pattern was
clinically observed, as manifested by a symmetrical
arrangement of the shoulder girdles and angles of
the shoulder blades, the absence of pelvic distortion,
and the presence of slight asymmetry of the waist

Fig. 5. Radiographs of the spine of the patient E, 15 years
old, in a standing position without spinal support

triangles. At the age of 14.5, a gradual withdrawal
of the spinal support had started, during which
the time spent without spinal support gradually
increased, starting from night period. During this
time without spinal support, the patient was actively
engaged in physical therapy aimed to strengthen the
muscles of the back, shoulder girdle, and abdominal
tension. In addition, the patient did swimming and
received back massage courses. Courses of con-
servative therapy enabled the patient to completely
exclude the spinal support for 6 months. At the
age of 15, the control spinal imaging study was
performed. On the radiographs, the position of
the surgical hardware in the upper thoracic region
was correct and stable. There was no loss of the
achieved correction of the deformity as compared
to that of postoperative period. There was a right-
sided scoliotic arch of Th,-Th,, of 5° and a left-
sided scoliotic arch of L,-L, of 8° (Fig. 5).

Thus, corrective spinal surgery, followed
by postoperative spinal support could produce
a satisfactory result in the treatment of congenital
spinal deformity.

Discussion

To date, various approaches have been used to
determine the management of congenital spinal
deformities in pediatric children. Some authors
recommend conservative treatment, including active
functional orthotics combined with physical therapy,
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back massage, and hydrotherapeutic procedures,
until the end phase of the growth of pediatric
patient. Conversely, surgical treatments have been
performed during the period of growth completion
following the second growth spurt [11-13]. In the
present case, the surgical hardware was installed
throughout the entire deformed section or sections
of the spinal column.

Furthermore, other experts recommend imme-
diate surgical treatment upon detection and confir-
mation of the progressive nature of the congenital
deformity. Such strategy involves the implementa-
tion of multiple-staged surgical interventions, where
an extended surgical hardware can be used to cor-
rect the congenital curvature in pediatric patient in
the active growth phase. Upon completion of the
growth period, the final stage of treatment consists
of the installation of a multi-support extended sur-
gical hardware and bone grafting [14].

The present case devotes a practical approach
to the correction of congenital spinal deformity in
a pediatric patient in the active growth phase.

Conclusion

It is evident that the local congenital curvature,
in the upper thoracic spine and at the level of the
abnormal vertebra, can be completely corrected by
instrumentally fixing a minimal number of vertebral
motor segments. In addition, the surgery reduced the
size of deformity arches in the thoracic and lumbar
spine. The use of a corrective orthosis enabled
additional correction to the anti-curvature arches in
the thoracic and lumbar regions, and maintenance
of the postoperative result until the growth of
pediatric patient had ceased. Furthermore, fixing
the minimum number of vertebral motor segments
at the level of the abnormal vertebra created an
optimal condition for the active growth of the spine
and provided opportunities for the motor activity of
the spinal column.

Additional information

Source of funding. This observation has no
sponsorship.

Conflict of interest. The authors declare no
conflict of interest.

Ethical review. Patient representatives (parents)
have given written consent to the processing and

publication of all personal data for scientific pur-
poses.

Contribution of the authors

V.V. Murashko, D.N. Kokushin, and S.V. Vissa-
rionov performed surgical treatment of the patient,
edited the article, and assessed the results of com-
plex treatment.

G.A. Lein, I.V. Pavlov, and I.A. Redchenko per-
formed postoperative orthotics with a functional
correcting spinal support, wrote the text of the
article, evaluated the results of the complex treat-
ment.

References

1. VYnppux O.B. AHOManum MO3BOHOYHMKA y JfeTell.
PykoBoxgctBo mms Bpaueit. — CII6.: Cormc, 1995.
[Ul'rikh EV. Anomalii pozvonochnika u detey. Ruko-
vodstvo dlya vrachey. Saint Petersburg: Sotis; 1995.
(In Russ.)]

2. Buccapnonos C.B., Kaprasenko K.A., Koxymnn [1.H.,,
Edpemor A.M. Xupyprudeckoe nedeHme [geTeil
C BPOXJeHHOI AedopMalmeil IPyfHOTO OTHeNa IO-
3BOHOYHNMKa Ha (OoHe HapyuleHUs (OPMUPOBAHUA
MOo3BOHKOB // Xupyprus mosBoHO4YHMkKa. — 2013. -
Ne 2. — C. 32-37. [Vissarionov SV, Kartavenko KA,
Kokushin DN, Efremov AM. Surgical treatment of
children with congenital thoracic spine deformity as-
sociated with vertebral malformation. Spine Surgery.
2013;(2):32-37. (In Russ.)]

3. Enux6aes I'M., Xauarpsu B.A., Ocumnos I.B., Ca-
poryes C.A. DNnAeMMONOTUsA ¥ PaHHAA AMATHOCTHU-
Ka BPOXKIEHHbIX ITOPOKOB PasBUTUA IMO3BOHOYHUKA
U CIOMHHOTO Mosra // Bompocel coBpeMeHHON mepnyua-
tpun. — 2008. — T. 7. - Ne 4. — C. 58-61. [Elikbaev GM,
Khachatryan VA, Osipov IB, Sarychev SA. Epidemio-
logy and early diagnosis of congenital malformations
of spinal column and spinal cord. Current pediatrics.
2008;7(4):58-61. (In Russ.)]

4. Buccapuonos C.B., Koxymun [I.H., Benanum-
koB C.M., Eppemo A.M. Xupyprudeckoe jnedeHue
feTeil ¢ BPOXKAEHHOI fedopMaliyeil BepXHETPYAHO-
ro oTAena NO3BOHOYHMKA // XMpyprus MmO3BOHOY-
Huka. — 2011. — Ne 2. — C. 35-40. [Vissarionov SV,
Kokushin DN, Belyanchikov SM, Efremov AM. Surgi-
cal treatment of children with congenital deformity of
the upper thoracic spine. Spine surgery. 2011;(2):35-40.
(In Russ.)]

5. Kaspiris A, Grivas TB, Weiss HR, Turnbull D. Surgical
and conservative treatment of patients with congenital
scoliosis: alpha search for long-term results. Scoliosis.
2011;6:12. doi: 10.1186/1748-7161-6-12.

6. BomukoBuu JI.I., Kubacosa M.B., Kocanuyk T.B.
OnbIT QusMyeckoit peabUNIUTALUU [eTeil IOCHIe
OIIepaTMBHOTO JIedeHMs ckommosa // TuxooxeaHckuit
MeIULMHCKMI XypHan. — 2016. - Ne 4. - C. 81-83.
[Volchkovich LG, Kibasova MV, Kosyanchuk TV. Ex-
perience of physical rehabilitation of children after
surgical treatment of scoliosis. Pacific medical journal.

m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 6.

Issue 4. 2018



CLINICAL CASES

109

2016;(4):81-83. (In Russ.)]. doi: 10.17238/PmJ1609-
1175.2016.4.81-83.

7. @usuueckas ¥ peabUNIUTALVIOHHAsA MeMIVIHA: HAaLIMO-
HaznbHOe pykosopcTBo / Ilop pen. ILH. Ilonomapen-
Ko. - M.: T9OTAP-Menna, 2016. [Fizicheskaya i rea-
bilitatsionnaya meditsina: natsional'noe rukovodstvo.
Ed. by G.N. Ponomarenko. Moscow: GEOTAR-Media;
2016. (In Russ.)]

8. Jlemn I'A. MeguuuHcKas peabumnTauys MalMeHTOB
[IKOZIPHOTO BO3PacTa, CTPAJAIINX UIMOIATIIEeCKIM
ckommosom: uc. ... xaHp. mepn. Hayk. — CII6., 2012.
[Lein GA. Meditsinskaya reabilitatsiya patsientov
shkol'nogo vozrasta, stradayushchikh idiopatiche-
skim skoliozom [dissertation] Saint Petersburg; 2012.
(In Russ.)]

9. TecaxoB [I.K., Ampzoba C.B., Bemeuxuit A.B., u zp.
MepuuuHCKas TeXHONOTUA KOPCETHON KOPpPeKIMM
mepopmanmit mMo3BoHOYHUKA // XMpyprus HoO3BO-
HouHmKa. — 2010. — Ne 4, — C. 30-40. [Tesakov DK,
Al'zoba SV, Beletskiy AV, et al. Medical technology of
brace correction of spinal deformities. Spine Surgery.
2010;(4):30-40. (In Russ.)]

10. Weiss HR. Congenital scoliosis — presentation of three
severe cases treated conservatively. Stud Health Technol
Inform. 2008;140:310-313.

11. Buccapuonos C.B., Koxymun [I.H., KapraBenko K.A.,
EdpemoB A.M. Xupypruueckoe nedeHue peTeil

Information about the authors

C BPOX[JeHHOJI fedopMaliueli IOACHUYHOTO U IOsIC-
HUYHO-KPEeCTIIOBOTO OTJe/NOB MO03BOHOYHMKA // Xu-
pyprus mosBoHo4yHmka. — 2012. - Ne 3. — C. 33-37.
[Vissarionov SV, Kokushin DN, Kartavenko KA, Efre-
mov AM. Surgical treatment of children with congeni-
tal deformity of the lumbar and lumbosacral spine.
Hirurgid pozvonocnika. 2012;(3):33-37. (In Russ.)]. doi:
10.14531/ss2012.3.33-37.

12. Rigo M, Reiter C, Weiss HR. Effect of conserva-
tive management on the prevalence of surgery in
patients with adolescent idiopathic scoliosis. Pe-
diatr Rehabil. 2003;6(3-4):209-214. doi: 10.1080/
13638490310001642054.

13. Bpoxpennsle fepopmanuy no3BoHouHuka // OpTto-
mefus: HaluMoHanbHOe pykoBogcTBo / Ilom pen.
C.II. Muponosa, [.II. KotenbHnkoBa. — M.: TI9OTAP-
Mepua, 2008. - C. 262-310. [Vrozhdennye deformatsii
pozvonochnika. In: Ortopediya: natsional’'noe ruko-
vodstvo. Ed. by S.P. Mironov, G.P. Kotel'nikov. Mos-
cow: GEOTAR-Media; 2008. P. 262-310. (In Russ.)]

14. Muxarnmosckuit M.B., Illyn C.A., Cagosaa T.H. Ilpo-
6/1eMa MEXaHNYECKOI KOPPEKINI CKOIMOTUIECKOI e-
dbopmary B KOMIIIEKCE KOHCEPBATUBHOTO JiedeHus //
Xupyprus nossoHoyHuka. — 2006. - Ne 4, — C. 33-39.
[Mikhailovskiy MV, Shuts SA, Sadovaya TN. Prob-
lem of Scoliotic Deformity Mechanical Correction in
a System of Conservative Treatment. Spine Surgery.

2006;(4):33-39. (In Russ.)]

Vladislav V. Murashko — MD, Orthopedic and Trauma
Surgeon of the Department of Spine Pathology and Neuro-
surgery. The Turner Scientific Research Institute for Chil-
dren’s Orthopedics, Saint Petersburg, Russia.

Dmitry N. Kokushin — MD, PhD, Senior Research
Associate of the Department of Pathology of the Spine and
Neurosurgery. The Turner Scientific Research Institute for
Children’s Orthopedics, Saint Petersburg, Russia. E-mail:
partgerm@yandex.ru.

Sergei V. Vissarionov — MD, PhD, Professor, Deputy
Director for Research and Academic Affairs, Head of
the Department of Spinal Pathology and Neurosurgery.
The Turner Scientific Research Institute for Children’s
Orthopedics, Saint Petersburg, Russia. ORCID: https://
orcid.org/0000-0003-4235-5048. E-mail: vissarionovs@
gmail.com.

Grigoriy A. Lein — MD, PhD, Orthopedic and Trauma
Surgeon, General Director of the Prosthetic and Orthope-
dic Center “Scoliologic.ru”, Saint Petersburg, Russia. E-mail:
lein@scoliologic.ru.

Ivan V. Pavlov — MD, PhD, Orthopedic and Trauma
Surgeon, General Director of the LLC “NWSPC “Orte-
tica” and LLC “SIE “Stylian”, Saint Petersburg, Russia.
ORCID: https://orcid.org/0000-0002-0412-6351. E-mail:
johnkorset@yandex.ru.

Ignatiy A. Redchenko — MD, Orthopedic and Trauma
Surgeon, PhD Student of the Department of Spine Patho-
logy and Neurosurgery. The Turner Scientific Research
Institute for Children’s Orthopedics, Orthopedic and
Trauma Surgeon of the LLC “NWSPC “Ortetica’, Saint
Petersburg, Russia.

Bragucnas BanepbeBnu Mypamko — TpaBMaTOJIOT-Op-
TOIIe] OT/e/IeHNs MATOMOIMY MO3BOHOYHMKA U HENPOXM-
pyprun ®IbY «HUJOWU um. I'M. Typuepa» Munsgpana
Poccun, Caukr-Iletep6ypr.

Ovurpuit Hukomaesnma Koxymma — kaHj. Mep. Hayk,
CTapuuii HAay4YHBINI COTPYZHMUK OTHENE€HMS IaTONO-
MM TO3BOHOYHMKA ¥ Heitpoxupyprun ®I'BY «HUJIOU
um. .. Typuepa» Munsgpasa Poccun, Cankr-Iletep6ypr.
E-mail: partgerm@yandex.ru.

Cepreit Banentmnosumy BuccapmoHoB — p-p Men.
Hayk, mpodeccop, 3aMeCTUTeNb AMPEKTOpa IO HayIHOI
u yd4ebHOII paboTe, PyKOBOAMUTENb OTHEIECHNS IATONO-
TMM TO3BOHOYHMKA M Heitpoxupyprun OI'BY «HNIOU
um. LY. Typuepa» Munsnpasa Poccun, Cankr-Iletep6ypr.
ORCID: https://orcid.org/0000-0003-4235-5048. E-mail:
vissarionovs@gmail.com.

Ipuropuit ApkagbeBuy JlemH — KaHZ. MeJ. HayK, Bpad
TPaBMaTOJ/IOT-OPTOIIE], TeHEePAIbHbIN AMPEKTOP IMPOTE3HO-
opTonenn4eckoro 1eHTpa «CKOMMOMOAXKUK.py», CaHKT-
[Tetep6ypr. E-mail: lein@scoliologic.ru.

ViBan Buxroposuu IlaBnoB — kaHA. Mesl. HayK, Bpay
TpaBMaTOJIOT-OPTOIeH, TeHepanbHBIN AupekTop OO0
«C3HIIL ,Opretuka“»> m OO0 «MUII ,,Crtuanas®s,
Cankr-Iletep6ypr. ORCID: https://orcid.org/0000-0002-
0412-6351. E-mail: johnkorset@yandex.ru.

Mrnatnit Anekcangposuy PeguyeHKo — Bpay TpaBMaTo-
JIOT-OPTOIIel, ACIMpPAHT OTZHE/NIEHNS MATO/IOTUNU ITO3BOHOY-
Huka u Heitpoxupyprun ®I'bY «HMAOW mm. I.M. Typ-
Hepa» MuHnsgpasa Poccun; Bpau TpaBMaTO/NIOr-OpTONE]
00O «C3HIIL, ,,Opretnka“», Cankr-IleTep6ypr.

m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 6.

Issue 4. 2018



