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The topical surgical treatment method of scoliotic spine deformity is dorsal correction and transpedicular fixa-
tion. All deformities greater than 40° must be corrected surgically, smaller deformities are treated conservatively.
This treatment method is aimed at correcting spine deformity in three planes, stopping the progression of curvature,
normalizing the appearance, achieving body balance in the frontal and sagittal planes. The material analysis was
based on the study of 25 case histories, among the patients, there were 5 boys and 20 girls aged 14 to 23 years. The
spine was fixated with the help of transpedicular screws and a two-bar structure. In addition, a Ponte osteotomy was
performed at the apex of the deformity. The indicators of the frontal and sagittal axis of the spine were evaluated
by taking X-rays on the image intensifier, followed by data transfer to the computer in the calculation program (Cob-
bAngleApp). A detailed analysis of radiographic data was carried out with the calculation of indicators, thoracic ky-
phosis and the degree of the main arc of deformation (according to Cobb). A detailed assessment of early and long-
term postoperative complications was also carried out. The presence or absence of bone fusion and the integrity of
the metal structure were assessed by radiographs. Practical experience has shown that the surgeon may encounter
significant technical difficulties when placing pedicle screws in the upper thoracic region of the spine in the area of
facet joint dysplasia. However, in the presence of indications, this technique remains a relevant and effective surgical

treatment of scoliotic deformations of the thoracic and lumbar spine.
Key words: Ponte osteotomy, transpedicular fixation, scoliosis.

Connection of the publication with planned re-
search works. This scientific article is the result of prac-
tical achievements of the regional center of orthope-
dics, traumatology and vertebrology of the Municipal
Institution Rivne Regional Clinical Hospital.

Introduction. The problem of impaired frontal bal-
ance is an actual issue of pathology of the musculoskele-
tal system in children and adolescents today, which over
time can lead to permanent disability and shortened life
expectancy. Currently, restoring the frontal and sagittal
balance of the spine in patients with scoliotic deformity
is one of the main areas of spine surgery development.
For a long time, the main emphasis was on the frontal
correction of the deformity, and the sagittal component
was neglected.

The primary surgical treatment method of scoliotic
spinal deformity is dorsal correction and transpedicular
fixation [1]. Transpedicular fixation (TPF) is a method of
fixation of the spinal column by inserting screws through
the root of the arch in the vertebral bodies. Roy-Camille
founded the method in 1963 first performed transpe-
dicular fixation of the spine and described the recom-
mended anatomical points for inserting screws in the
thoracic and lumbar spine [2]. In 1967, Harrington and
Tullos pedicle screws were among the first used for ver-
tebra reduction in spondylolisthesis. In the future, vari-
ous systems of TPF appeared, primarily used for injuries
and diseases of the spine. And only in the 90s of the XX
century transpedicular screws began to be used in the
correction of scoliotic spinal deformity [3].

The main indications for the use of the transpedicu-
lar system are scoliotic deformation [4] of the thoraco-
lumbar spine with an angle of deformation in the frontal
plane of more than 400 with a pronounced violation of
frontal and sagittal balance [5].

Depending on the mobility and degree of spine de-
formation in the sagittal and frontal planes, osteotomy
of the posterior column (Ponte osteotomy) is used. The

use of corrective osteotomies to correct spinal balance
has become widespread over the past two decades [6].

The osteotomy introduced by Alberto Ponte allows
mobilization and correction of the sagittal and frontal
profile [7]. It was initially described for use in the tho-
racic spine without ankylosis and osteoporosis. Ponte
osteotomy is a procedure to shorten the dorsal column
with minimal lengthening of the ventral column of the
spine. This is achieved by total dorsal resection of the
upper and lower arches and facet joint. According to our
research, Ponte osteotomy increases the level of correc-
tion of the frontal axis of the spine from 40 to 160.

Geck et al. reported correction in the sagittal and
frontal planes with segmental transpedicular screws
combined with a Ponte osteotomy in 17 patients. No
neurological complications were observed. However,
care should be taken to avoid overcorrection in the sag-
ittal and frontal planes.

The aim of the study. To assess the effectiveness of
frontal and sagittal spine correction using transpedicu-
lar fixation and Ponte osteotomy in various variants of
rigid spinal deformity, and based on the obtained data,
to determine the main indications for this procedure.

Object and research methods. The analysis of the
material is based on the study of 25 case histories of
patients with various degrees of frontal and sagittal de-
formation of the thoracolumbar spine region; they were
treated at the Regional Center of Orthopedics, Trauma-
tology, and Vertebrology of the Rivne Regional Clinical
Hospital from August 2016 to August 2022. The patients
included 5 boys and 20 girls aged 14 to 23 years. The
study was conducted following the principles of the
Helsinki Declaration on the Protection of Human Rights,
the Council of Europe Convention on Human Rights and
Biomedicine, and the provisions of the relevant laws of
Ukraine. The Local Ethics Committee approved the study
protocol for all participants. Informed consent from the
children’s parents was obtained for the study, as well
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as the collection and processing of
patient data. In the preoperative pe-
riod, all patients underwent an MRI
of the thoracolumbar spine region,
functional X-rays, and general clinical
examinations. X-rays were taken in di-
rect and lateral projections in a verti-
cal position. To determine the spine’s
mobility, a direct projection was per-
formed in a horizontal position. A di-
rect projection was performed with
body inclinations to the sides to de-
termine the structurality of the arcs.
The angle of frontal deformation was
classified according to the Cobb angle
(fig. 1).

The spine was fixated with the
help of transpedicular screws and a
two-bar structure. In all cases, tita-
nium rods with a diameter of 6 mm
were used. First, screws were insert-
ed transpedicular into the vertebral
bodies. Next, a Ponte osteotomy was
performed at the top of the deformity — resection of
the upper and lower articular processes and part of the
spinous processes. Thus, at each level of the Ponte os-
teotomy, a lumen of 4-6 mm was created between the
plates (fig. 2). Next, the rods were installed, and the spi-
nal deformity was corrected by rotating the rods. Inter-
fragmentary compression was performed on the oppo-
site side of the distraction to correct the frontal axis at
the top of the scoliotic arch. The indicators of the frontal
and sagittal axis of the spine were evaluated by taking
X-rays on the EOP, followed by data transfer to the com-
puter in the calculation program (CobbAngleApp).

Local bone autograft has always been used as a ma-
terial for bone grafting.

A detailed analysis of radiographic data was carried
out with the calculation of indicators of thoracic kypho-
sis (TK — thoracic kyphosis) and the degree of the main
arc of deformation (according to Cobb). A detailed as-
sessment of early and long-term postoperative compli-
cations was also carried out. The presence or absence
of bone fusion and the integrity of the metal structure
were assessed by radiographs.

CobbAngleApp software was used for calculations
and analysis. All indicators were expressed as mean val-
ues and standard deviation.

Research results and their dis-
cussion. The average length of fixa-
tion was 10 segments. The average
angle of frontal correction was 45°
(28°-63°), the average angle of sagit-
tal correction was 8° (0°-15°). The av-
erage indicators of thoracic kyphosis
were 8° before surgery and 15° after
surgery.

The following are examples of sur-
gical treatment of scoliosis (fig. 3) by
performing dorsal correction and fixa-
tion of the spine (fig. 4) with the use
of transpedicular fixation and Ponte
osteotomy in scoliotic disease and
the results after surgical intervention
(fig. 5).

Figure 1 — Measurement of the Cobb angle.
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Figure 2 — Levels of structures (ligamentum
luteum, superior and inferior articular
processes, and spinous process: shaded) to
be resected in a Ponte osteotomy.

It is worth stopping at the following technical diffi-
culties and complications that we encountered:

1) At the initial stages of mastering the technique, 3
(12%) patients had significant difficulties placing pedicle
screws in the upper thoracic region of the spine in the
area of facet joint dysplasia.

2) Infectious complications were observed in 1 (4%)
patient, which required a revision intervention.

3) Fractures of rods in the area of the osteotomy and
at the level of adjacent segments were observed in 2
patients (8%), which is more likely related to the exces-
sive weight of the patients and significant angles of sco-
liotic spine deformation. Fractures of the rods occurred
during the first 6 months and did not require revision
surgery.

4) Neurological deficiency was detected in 2 (8%) ob-
servations: in the form of temporary numbness of the
lower extremities, which lasted up to 2 weeks.

5) After 4 years, one (4%) patient developed pain in
the area where the screws were inserted. This problem
was solved by revision intervention — removal of the
metal structure.

In total, revision interventions were required in 2
(8%) cases.

The average
bed day was 7

Figure 3 — Direct and lateral projections
of the thoracolumbar spine region before
surgery (17-year-old girl).

Figure 4 — Direct and lateral projections of
the thoracolumbar spine after surgery.
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Figure 5 — Photo of the patient before (left) and after (right)
surgical intervention.
days, verticalization of the patient was carried out im-
mediately on the second day after surgery. In the post-
operative period, patients received narcotic pain re-
lievers, antibiotics, and anticoagulants for 3 days, and
nonsteroidal anti-inflammatory drugs for 10 days.

The main indications for surgical intervention:

1) ineffectiveness of conservative treatment (cor-
sets, physical therapy, swimming pool, massage), which
led to rapid progression of scoliotic spine deformation —
deformation of 402 or more (according to Cobb);

2) body imbalance;

3) cosmetic defect;

5) dysfunction of the cardiopulmonary system.

Contraindications include impaired function of vital
organs and systems (decompensation of the cardiovas-
cular system of the Ill stage with an ejection fraction of
less than 40%, lack of respiratory reserves with a de-
crease in VC and FVC indicators by more than 75% of
the norm.

Conclusions. The goals of surgical treatment of
scoliotic spinal deformity are to correct the deformity
in three planes, stop the progression of the curvature,
normalize the appearance, and achieve balance of the
trunk in the frontal and sagittal planes.

All deformities greater than 40° must be corrected
surgically, smaller deformities are treated conservative-
ly.

To choose the optimal method of treatment, we take
into account:

* patient’s age and bone activity (Riser’s test);

* angle size (according to Cobb) and type of defor-
mation (Lenke classification);

e cosmetic deformation.

Prospects for further research. Despite the presence
of complications, some complexity of setting, especially
in the thoracic spine, transpedicular fixation remains a
relevant and effective method of surgical treatment of
scoliotic deformities of the thoracic and lumbar spine.

In the future, it is planned to introduce a two-stage
surgical correction of scoliosis with angles of deforma-
tion > 80°. In the case of two-stage correction, a discec-
tomy is performed at the top of the deformation in the
first stage; in the second stage — dorsal correction and

transpedicular fixation.
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XIPYPTIYHE NIKYBAHHSAI CKONIOTUYHOIT AEPOPMALLIT XPEGTA 3 BUKOPUCTAHHAM TPAHCMEAUKYNAPHOI
®IKCALLIT TA OCTEOTOMIi PONTE

MioHTKOBCbKMIA B. K., Ctonapcbkuit H. 1., MupoHuk b. M.

Pe3stlome. AHani3 matepiany 6a3yeTbcs Ha BUBYEHHI 25 icTopit XBopob XBOPUX 3 Pi3HMMM CTyNEHAMU GPOHTAIb-
HOI Ta caritanbHoI Aedopmalii rpyao-nonepekoBoro Biaainy xpebta, Aki nikysanucsa 8 ObnacHomy LeHTpi opTonea;i,
TpaBmaTonorii Ta Beptebponorii KM «PiBHeHCbKa 06i1acHa KAiHibHa nikapHA» 3 cepnHa 2016 poky no cepneHb 2022
POKY. AKTya/lbHUM METOAOM XipypriYHOro NiKyBaHHA CKONiOTMYHOI gedopmau,ii xpebTa € gop3anbHa KOpeKLisa Ta
TpaHcneauKkynapHa ¢ikcauin. Bei aedopmauii 6inbwe 40° noBMHHI 6yTM KOperoBaHi XipypriyHMM LWAAXOM, MEHLLi
nedopmadi NiKyloTbCA KOHCepPBaTUBHO. [aHMii MEeTOZ NiKyBaHHA CNPAMOBaHUIA Ha KopeKLito gepopmalii xpebTa
Yy TPbOX MJIOWMHAX, NPUNUHEHHA NPOrPecyBaHHA BUKPUB/IEHHA, HOPMai3aLia 30BHILIHbOrO BUMNAAY, AOCATHEH-
HA BanaHcy Tynyba y GpoHTanbHIN Ta caritanbHiM naowmHax. Pikcauis xpebTa nposogmMaaca 3a 4ONOMOro TpaH-
CNeanKYNAPHUX TBUHTIB, Ta ABOXCTPUXKHEBOT KOHCTPYKLUIi. [loaaTKoBO npoBoamaaca octeotomia Ponte Ha BepLnHiI
nedopmauii. MokasHMKKM GPOHTANbLHOI Ta cariTa/ibHOI Bici xpebTa OuiHIOBaANCL NPOBEAEHHAM PEHTIEeH3HIMKIB Ha
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EOMMi 3 HacTynHMM NepeHeceHHAM AaHMX Y Komn'toTep B nporpamy obpaxyHkis (CobbAngleApp). NMpoBoanecs ao-
KNaZHUM aHani3 peHTreHorpadiyHMxX AaHUX 3 064YMCAEHHAM NOKA3HMKIB, rPYAHOrO Kidho3y Ta CTyneHs OCHOBHOI Ayru
aedopmadii (no Cobb). Takoxk npoBoaunaca AOKAALHA OLiHKA YCKAAAHEHb Y paHHbOMY Ta BigganeHoMy nicns-
onepaLitHomy nepioai. HasaBHicTb ab0 BiACYTHICTb KiCTKOBOIO 3pOLLEHHS Ta LiiCHICTb METa/IOKOHCTPYKLLT OLiHIO-
Ba/IUCA 33 peHTreHorpamamu. MpakTUYHUI JOCBIA NMOKa3aB, LLO Xipypr MOKe 3ycTPiTUCA 3i 3HAYHUMK TEXHIYHUMU
TPYAHOLLAMW NPU NPOBEAEHHI NEeANKYNAPHUX MBUHTIB Y BEPXHbO-TPYAHOMY BiaAini xpebTa B 30Hi Ancnaasii dpacet-
KoBMX cyrno6is. OfHaK, NPU HAABHOCTI NOKas3iB, LA METOAMKA 3a/IMLLAETLCA aKTyaIbHUM Ta edEeKTUBHMM Cnocobom
XipypriyHOro NikyBaHHA CKONIOTUYHMX AedopmaL,ii rpyaHOro Ta NonepeKoBoro BiaAiniB xpebTa.
Knrouosi cnoBa: octeotomin Ponte, TpaHcneamKynapHa dikcauis, ckonios.

SURGICAL TREATMENT OF SCOLIOTIC SPINAL DEFORMITY USING TRANSPEDICULAR FIXATION AND THE PONTE
OSTEOTOMY

Piontkovskyi V. K., Stoliarskyi N. I., Myronyk B. M.

Abstract. The analysis of the material is based on the study of 25 case histories of patients with various degrees
of frontal and sagittal deformation of the thoracolumbar spine treated in the Regional Centre for Orthopaedics,
Trauma Care and Vertebrology of the Public Healthcare Institution “Rivne Regional Clinical Hospital” between
August 2016 and August 2022. The patients included 5 boys and 20 girls aged 14 to 23 years. The relevant methods
of surgical treatment of scoliotic spinal deformity are dorsal correction and transpedicular fixation. All deformities
exceeding 40° must be corrected surgically, smaller deformities are treated conservatively. This treatment method
is aimed at correcting spinal deformity in three planes, stopping the curve progression, normalizing the appearance,
achieving body balance in the frontal and sagittal planes. Fixation of the spine was performed with the help of
transpedicular screws and dual-rod constructs. In addition, the Ponte osteotomy was performed at the apex of the
deformity. The indicators of the frontal and sagittal axis of the spine were evaluated by C-Arm imaging followed
by data transfer to a computer calculation programme (CobbAngleApp). A detailed analysis of radiographic data
was performed with the calculation of indicators, thoracic kyphosis and the degree of the main arc of deformation
(according to Cobb). A detailed assessment of complications in the early and long-term postoperative period was
also performed. The presence or absence of bone healing and the integrity of the metal structure were assessed by
radiographs. Practical experience has shown that a surgeon may encounter significant technical difficulties when
placing pedicle screws in the upper thoracic region of the spine in the area of facet joint dysplasia. However, in the
presence of indications, this technique remains a relevant and effective method of surgical treatment of scoliotic
deformations of the thoracic and lumbar spine.

Key words: Ponte osteotomy, transpedicular fixation, scoliosis.
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XIPYPTIYHE NIKYBAHHSA CKONIOTUYHOT AEGOPMALIIT XPEBTA 3 BUKOPUCTAHHAM
TPAHCNEAUKY/IAPHOI ®IKCALIT TA OCTEOTOMII PONTE
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AKMyanbHUM MemoOoMm Xipyp2i4Ho20 niKy8aHHA cKoniomu4Hoi dedpopmauii xpebma € dop3asnbHA KopeKyia ma
mpaHcnedukynapHa gikcayis. Bei dedpopmayii binbwe 40° nosuHHi 6ymu Kope2o8aHi Xipyp2idHUM WAAXOM, MeHWI
depopmayii nikyromsca KoHcepsamusHo. [laHuli Memoo niKy8aHHA CpAMosaHUl Ha KopeKyito deghopmaii xpebma
Yy MPbOX MNAOWUHAX, MPUNUHEHHA MPO2PECy8AHHA BUKPUBAEHHS, HOPMANI3auis 308HIUIHBE020 8U2/150Y, 00CASHEHHSA
b6anaHcy mynybay hpoHmansHilima cazimaneHil naowuHax. AHanis mamepiany 6a3ysasca Ha sugyeHHi 25 icmopili
xeopobu, ceped nayieHmis 6ys0 5 xnonyuxie ma 20 0isuamok gikom gid 14 0o 23 pokis. Dikcayiaxpebma nposodunacs
30 00MOMO20t0 MPAHCNEOUKYAAPHUX 28UHMIB, Ma 080XCMPUMCHEB80i KOHCMpyKuii. JJodamkoso nposodunacs
ocmeomomis Ponte Ha eepwuHi degpopmauyii. [MOKa3HUKU ppOHMAn6HOI Ma ca2imasneHoi 8ici xpebma oyiH8anucs
nposedeHHAM peHmaeH3HiMKig Ha EOlTi 3 HacmynHum nepeHeceHHAM OaHUX y KoMn’tomep 8 npozpamy obpaxyHkie
(CobbAngleApp). MMposoduscs 0oknadHuUl aHani3 peHmeaeHozpagpiYHuUX OaHUX 3 064UCAEHHAM MOKA3HUKI8, 2pyOH020
Kigho3y ma cmyneHs ocHosHoI Oyau degopmauii (mo Cobb). Takox nposodusnacs O0KAAOHA OYiHKA YCKAAOHEeHb y
PAHHbOMY ma 8i0daneHoMy nicnsonepayiliHomy nepiodi. HassHicme abo 8idcymHicmb KicmKogozo 3poujeHHA ma
uinicHicme MemasnoKoOHCMPYKUii ouyiHoB8anucAa 3a peHmzeHozpamamu. lpakmuy4Huli doceid nokasas, wo xipype
MOXMce 3ycmpimucsa 3i 3HQYHUMU MexHIYHUMU mpyOHOWaMU Npu rnposedeHHi NeduKyaapHUX 28UHMI8 Yy 8epxXHbO-
2pyO0Homy 8id0dini xpebma 6 30Hi ducnnazii pacemrosux cyanobis. OOHAK, Npu HAABHOCMI MOKA3i8, YA MemoouKa
30/1UWIAEMbBCA AKMYAAbHUM mMa eeKkmusHUM crocobom XipypaiyHo2o niKy8aHHA CKoniomu4yHuUx oegopmayili

2py0Ho20 ma nonepexkosozo 8iddinie xpebma.

Knrouoei cnoea: ocmeomomis Ponte, mpaHcrneduKynapHa ikcauis, cKonios.

38’A30K ny6iKauii 3 nhaHOBMUMM HayKOBO-A0CNIA-
HUMM poboTamu. [JaHa HAayKOBa CTATTA € pe3y/NbTaToOM
NPakTUYHUX 3406yTKiIB 0bnacHOro UeHTpy opTtone;i,
TpaBmaTonorii Ta Beptebponorii KM «PiBHeHcbKa obnac-
Ha KNiHIYHA NiKapHA».

Bctyn. MNpobnema nopylweHHs ¢poHTanbHoro 6a-
NIAHCY € aKTyaNbHWM MUTAHHAM MNaTONOTii ONOPHO-PY-
XOBOTO anapaTy B AiTel Ta NiafiTKiB CbOroAeHHs, siKa
3 4YacOM MOMKe MPWM3BECTU A0 CTiMKOI iHBanigHoOCTI Ta
BKOPOYEHHA TEPMiHIB KUTTA. B AaHWI yac BiAHOB/EH-
HA (pPOHTasNbHOrO Ta caritanbHoro 6anaHcy xpebta y
NaLi€eHTIB 3i CKONiOTUYHOW Aedopmauieto € ogHMM 3
OCHOBHWX HaNpPAMKIB Po3BUTKY Xipyprii xpebTa. [loBrui
Yyac OCHOBHMM aKueHTOM byna ¢poHTanbHa Kopekuin
nedopmauii, a carita/lbHUM KOMMNOHEHTOM HEXTYBa/N.

OCHOBHMM METO40M XipYpriYHOro NiKyBaHHA CKOi-
oTU4HOI aedopmadii xpebTta € Aop3anbHA KOpeEKLisa Ta
TpaHcneauKkynapHa oikcauia [1]. TpaHcneaukynspHa
oikcauia (TN®) — meton dikcauii xpebToBoro croena
LNAXOM MPOBEAEHHA TBUHTIB Yepe3 KOpPiHb AYKKW Y
Tina xpebuis. 3acHoBHMKOM meToay € Roy-Camille, akuit
y 1963 p. Breplie BUKOHAB TpaHCNeauKynapHy ¢ikca-
Lito xpebTa i onncaB peKoMeHA0BaHi aHAaTOMIYHI MYHKTK
BBEZ,EHHA rBMHTIB Y rpyAHOMY Ta MOMepeKoBOMYy Biaai-
nax xpebta [2]. Y 1967 p. ogHMMM 3 NepLInX BUKOPUCTO-
BYBa/IM NeaMKynsapHi reMHTU Harrington i Tullos gns pe-
OYKLUIT xpebusa npu cnoHaunonictesi. Hagani 3’asuauca
pi3Hi cuctemm T ®, aAki 3acTocoByBanu nepesaxKHoO Npu
TpaBMax Ta 3aXBOPtoBaHHAX xpebTa. | nnwe y 90-x poKax
XXCT. TpaHCneauKynApHi rBUHTM CTanM 3aCTOCOBYBATU
npun Kopekuii ckonioTuyHoi aedopmadii xpebTa [3].

OCHOBHMMW NOKa3aMu A0 3aCTOCYyBaHHA TpaHcne-
OVKYNAPHOI CUCTEMM € CKoNioTUYHa aedopmauia [4]
rpyAo-nonepeKkoBoro Biaainy xpebra 3 Kytom gedopma-
Ui y dpoHTanbHI naowmHi 6inble 40° 3 BUpaKeHUM

NnopyLeHHAM GpPOHTaNbHOMO Ta cariTasbHoro 6anaHcy
[5].

3anexHo Big MobinbHOCTI Ta cTyneHa gedopmau;i
XpebTa B cariTafbHin Ta GPOHTaNbHIM NOWMHAX 3a-
CTOCOBYETbCA OCTEOTOMIfi 334HbOT KONIOHM (OCTEOTOMIA
Ponte). 3acTocyBaHHA KOpWryBasbHUX OCTEOTOMIN AnA
KopeKLii 6anaHcy xpebTa NPOTArom OCTaHHIX ABOX Ae-
CATUNITb HAabYNO WMPOKOro NoLLMpPeHHs [6].

OcteoTomiss, BBeaeHa Alberto Ponte, no3Bonse mo-
6inisyBaTV Ta KOPUryBaTW CariTasibHUI Ta GPOHTANbHUI
npodinb [7]. CnoyaTKy BoHa 6yna onucaHa ana 3actocy-
BaHHA Y rpyAHOMY Biaaini xpebTta y BunaaKax BifcyTHOC-
Ti aHKiNo3y Ta octeonopo3sy. Octeotomia Ponte € npoue-
AYPOI0 BKOPOYEHHA A0P3a/IbHOT KOJIOHM 3 MiHIMaAbHUM
NoAo0BXKEHHAM BEHTPA/IbHOT KONIOHW XpebTa. Lie gocsara-
€TbCA 3ara/ibHOK A0pP3a/bHOK Pe3eKLiEld BEePXHbOI Ta
HUXHbOI AyXKOK Ta ¢daceTkoBoro cyrnoba. 3a AaHMMMU
HaLWWX AOCNIAMKeHb ocTeoTomina Ponte 36inbluye piBeHb
KopeKLUii dppoHTanbHOI Bici xpebTa Big 4° oo 16°.

Geck Ta iH. NOBIAOMMAM NPO KOPEKLLiO B CariTanbHin
Ta OPOHTANbHINM NAOLWMHI, CermeHTapHUMK TpaHcne-
OVKYNAPHUMU TBUHTAMWU Yy MOEAHAHHI 3 OCTEOTOMIED
Ponte y 17 nauieHTiB. HiAKMX HEBPONOriYHMX yCKNag-
HeHb He cnocTtepiranoca. OgHak cnig AOTPUMYBATUCH
obepexkHOoCTi, Wwob YHUKHYTM 3aiBOi Kopekuii B cari-
Ta/IbHIM Ta PPOHTA/bHIM NAOLLMHI.

Merta pgocnipeHHA. OuiHUTU edeKTUBHICTb GpoH-
Ta/bHOI Ta cariTasibHOI KopeKLii XxpebTa BUKOPUCTOBYIO-
UM TpaHcneanKynapHy dikcauito Ta octeotomito Ponte
npu pisHMX BapiaHTax purigHoi gedopmauii xpebTa, Ta
Ha OCHOBI OTPUMAHMUX AaHUX, BU3HAYUTN OCHOBHI NOKa-
31 00 4aHOoil npoueaypu.

O6’eKT i meToau pocnigKeHHA. AHanis maTepiany
6a3yeTbCsA Ha BMBYEHHI 25 icTopili 3axBOptOBaHb Mau,i-
€HTIB 3 Pi3HUMM cTyneHAMM GPOHTANIbHOI Ta cariTanb-
Hoi aedopmalii rpygo-nonepexkosBoro Bigainy xpebra,
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AKi nikyBanmca B Ob6nacHOMy LEHTpI
opTonegjii, TpaBmaTonorii Ta BepTe-
6ponorii KM «PiBHeHcbKa obnacHa
KNiHiYHa nikapHA» 3 cepnHa 2016
poKy no cepneHb 2022 poky. Cepegs
naujieHTis 6yno 5 xnonumkis Ta 20
AisyaTok BiKOMm Big 14 o 23 pokis.
[ocnigxeHHAa npoBoAnnoca 3rigHo 3
npuvHuMnammn lenbCiHCbKOI AeKnapa-
Lii OXOPOHW NpPaB NOAUHU, KOHBEHLiT
Pagn €Bponu npo npasa AHOAUHM i
biomeanUMHY Ta MONOMKEHHAM Big-
NOBIAHMX 3aKOHIB YKpaiHu. MpoToKon
AOCNigAXeHHA noroa)eHo Jlokanb-
HUM eTUYHUM KOMITeTOM [ANA BCiX,
XTO 6paB yyacTb. Ha npoBegeHHnA ao-
CNiAyKeHHA, a TakoX 36ip Ta 06po6KY
JaHUX Npo nauieHTiB 6y10 oTpMMaHo
iHpopmoBaHy 3rogy 6aTbKiB AiTen.
Ycim nauieHTam B nepegonepawin-
HoMy nepiogi 6yno nposegeHo MPT
rpyao-nonepekoBoro Bigdiny xpeb-
Ta, QYHKLUIOHA/NbHI pPeHTreHorpamu,
3arasibHO — K/iHiYHi 06CTeXKeHHA. PeHTreHorpamu npo-
BOAWUCA Y NPAMIN Ta BOKOBI NPOEKLiAX Y BEPTUKA/Ib-
HOMY MOJIOXKEHHI. [1na BU3HavyeHHsA MobinbHocTi xpebTa
BMKOHYBaNaca npAma MpoekKLia y TpaKuii y ropnsoH-
TaNlbHOMY MONOMEHHI. JNA BU3HAYEHHA CTPYKTypasb-
HOCTI Ayr BMKOHYBaJlaCb MpAMa MPOEKLiA 3 Haxuiamu
Tyny6a B CTOPOHU. KyT dpoHTanbHOT fedopmaltii Knacu-
¢dikyBanm 3a Kytom Kobba (puc. 1).

Mpy nokasax A0 XipypriyHOT KOpeKLii CKoMioTUYHOI
aedopmauii xpebTta BMKOpUCTOBYBanM KnacudikaLito
Lenke.

®dikcauis xpebTa npoBoanaaca 3a 4ONOMOTO TPaH-
CNeANKYNAPHUX TBUHTIB Ta LBOXCTPUMKHEBOI KOHCTPYK-
Lii. Y BCiX BUNaZKax 3aCTOCOBYBA/INCA TUTAHOBI CTPUMKHI
piametpom 6mm. Cno4vaTKy TpaHCNeaMKyAApHO Mpo-
BOAMAUCA TBMHTU B Tina xpebuis. Jani nposoaunaca
octeoTomia Ponte Ha BepwuHi aedopmauii — pesekLis
BEPXHiX Ta HUXHIX Cyrob0BUX BiAPOCTKIB Ta YaCTUHMU
OCTUCTUX BiAPOCTKIB. TAKUM YMHOM, Ha KOXKHOMY PiBHi
ocTteoToMmii Ponte MmixK mnacTMHamum CTBOpPHOBABCA MpO-
CBIiT po3mipom 4-6 mm (puc. 2). [ani BCTaHOBNOBAAMUCA
CTPUKHI, Ta NpoBoAMAaca Kopekuia aebopmaii xpebta
WAAXOM poTaLii CTpuKHIB. na Kopekuii ¢poHTaNnbHOI
OCi Ha BEpPLUMHI CKONIOTUYHOI AYTN BUKOHYBANACb MiX-
dparmeHTapHa Komnpecis 3 nNpoTtu-
YKEXHOI CTOPOHM AncTpakuia. Mokas-
HUKM GPOHTaNBHOI Ta cariTaibHOI BiCi
XpebTa OUiHIOBANCL MPOBEAEHHAM
peHTreH3HimKiB Ha EOMi 3 HacTynHMMm
nepeHeceHHAM [aHWUX y Komn'toTep
B nporpamy obpaxyHkis (CobbAngle-
App).

AK matepian Ana KicTkosoi naac-
TUKW 3aBXKAM 3aCTOCOBYBABCA J10-
KaZIbHUN KiCTKOBWUI ayToTpaHCnAaH-
Tart.

MpoBoauBCcA AOKNAAgHUM aHanis
peHTreHorpadiyHMx AaHux 3 obuuc-
NeHHAM MOKa3HUKIB, rpyaHoro Kido-
3y (TK — thoracic kyphosis) Ta cTy-
neHa OCHOBHOI Ayrv gedopmalii (no
Cobb). Takoxk npoBoannacs AoKnag-

PucyHoK 1 — BumiptoBaHHsa KyTa Ko66a.

PuUcyHOK 2 — PiBHi CTpYKTyp (3KOBTa 3B’A3Ka,
BepXHi Ta HUXKHi cyrno6oBi BigpocTku
Ta OCTUCTMIA BiAPOCTOK: 3aTeMHEHi), AKi
nignAratoTb pesekuii npu octeotomii Ponte.

Ha OLiHKa YCKNafHeHb Y paHHbOMYy Ta BigJdaneHomy
nicnsaonepauiiHomy nepioai. HassHicTb abo BiacyTHiCTb
KiCTKOBOTO 3POLEHHA Ta LiNiICHICTb METAaNIOKOHCTPYKLT
OLiHIOBANNCA 33 PEeHTreHorpamamu.

Ona obpaxyHKiB Ta aHanisy BWMKOPUCTOBYBasOCA
nporpamHe 3abesneyeHHa CobbAngleApp. Yci nokasHu-
KW BUPAXKaNuCa y BUMNALI cepefHiX 3Ha4YeHb Ta cepen-
HbOKBaAPaTUYHOIO BiAXUNEHHSA.

Pe3ynbTatM gocnigiKeHHs Ta ix obroBopeHHs. Ce-
peaHs p[oBXMHa oikcauii ctaHoBuaa 10 cermenTis.
CepepHit KyT GPOHTaNbHOI KOpeKL,ii cTaHoBMB 45° (28°-
63°), cepeaHilt KyT cariTanbHOI KopeKLii ctaHoBuMB 8° (0°-
15%). CepeaHi NOKasHWKM rpyaHOro Kihosy ctaHoBUAN 8°
[0 onepadii Ta 15° nicna onepadii.

[ani HaBegeHO NpUKNAgM XipypriyHOro NiKyBaHHA
cKonio3sy (puc. 3) BUKOHYHOUYM A0OpP3a/bHY KOPEKLito Ta
dikcauijto xpebTa (puc. 4) i3 3acTocyBaHHAM TpaHCNeAM-
KynsipHoi dikcaLii Ta octeoTomii Ponte npu cKonioTUYHI
XBOpO6Ii Ta pe3ynbTati Nicna onepaTMBHONO BTPYYaHHA
(pwmc. 5).

BapTo 3ynMHUTUCA Ha CRiAYyOYMX TEXHIYHUX CKAaa-
HOLLAX Ta YCKAAAHEHHAX 3 KOTPUMW MW 3yCTPINnucA:

Ha nouaTkoBMX eTanax OCBOEHHA METOAWMKM Yy 3
(12%) XBOPUX
BMHUWKAM 3HAYHI

PucyHoK 3 — NMpama Ta 60KoBa npoeKuii
rpyao-nonepexkoBoro Bigainis xpe6rta
A0 ONepaTUBHOrO BTPYYaHHA
(miBumHKa 17 pokis).

PucyHok 4 — Mpama ta 60koBa npoekuii
rpyao-nonepekosoro Bigainis xpe6Ta nicna
onepaTMBHOIO BTPYYaHHSA.
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PucyHokK 5 — ®oTo naujieHTkMn go (3nisa) Ta nicna (cnpasa)
onepaTMBHOrO BTPYUYaHHS.

TPYAHOLLI Y NPOBeAEeHHI NEANKYNAPHUX TBUHTIB Y BEPX-
HbO-TpyAHOMY BigAini xpebTa B 30Hi Ancnaasii paceTko-
BUX Cyr/106iB.

IHpEeKUiNHI ycKnagHeHHs cnocTepirannca y 1 (4%)
naujieHTa, AKi BUMaraam pesisiiHOro BTpy4YaHHA.

MNepenommn CTpUXKHIB y 30HI OCTEOTOMII Ta HA PiBHi
CYMIiXKHUX CErmeHTiB CnocTepiranmMca B 2-X MNauieHTIB
(8%), Wwo imoBipHiwe noB’A3aHe 3 HagMipHOO Macoto
NaUieHTIB Ta 3HAYHUMM KyTaMK CKONiOTUYHOI aedop-
mauii xpebTa. Mepenommn CTPUNKHIB BMHMKAAN NPOTA-
rom nepwmx 6 micsauis Ta He notpebysann pesisiliHoro
XipypriyHOro BTpy4aHHA.

HesponoriuHuii gediumt 6ys BuasneHuin y 2 (8%)
CMOCTEPEXKEHHAX: Y BUMALI TUMYACOBOrO OHIMIHHA
HUKHIX KiHLIBOK, IKe NPOXOAM/IO A0 2-X TUXKHIB.

Y 1 (4%) nauieHTa Yepes 4-pu poku 3'sBUAKUCA
6oni B AinAHUi npoBeAeHHA rBUHTIB. [laHa npobrema
6yna BupiweHa peBi3iiHMM BTPYyYaHHAM-BUOANEHHA
MEeTaNIOKOHCTPYKLi.

Ycboro peBisiviHi BTpy4aHHA 6yaun noTpibHi B 2-x (8%)
BUMNAAKAX.

CepeHil NnixkKo-AeHb CKNaB 7 AHiB, BepTuKanisauin
naLieHTa NpoBogMaaca Bigpasy Ha Apyrui AeHb nicna
onepaTMBHOrO BTpPyYaHHA. B nicnsonepauiiHomy
nepiofi XBopi OTpPMMyBanM HapKOTUYHI 3Hebontoto-
Yi, aTMBIOTUKM Ta AHTMKOAry/NAHTM NPOTArOM 3-X AHiB,

HecTepoigHi NpoTM3ananbHi Npenapatv Bnpogosx 10
OHiB.

OCHOBHMMW MOKa3amu A0 NPOBEAEHHA onepaTus-
HOrO BTPYyYaHHA:

1) HeedeKTUBHICTb KOHCEPBATMBHOIO JIiKyBaHHA
(kopcetn, IOK, HaceiH, macax), WO NpPU3BOAMIO A0
WBMAKOrO MNpPOrpecyBaHHA CKoslioTMYHOI aedopma-
uji xpebTa — aedopmadii BeanunHoto 402 i binblwe (3a
Cobb);

2) aucbanaHc Tyny6a;

3) KOCMETUYHUI AedeKT;

4) 601b0BUI CUHAPOM;

5) amMcoyHKLia cepueBo-nereHeBoi CUCTEMM.

[o npoTunoKasis BiAHOCMMO NOpPYLEHHA QYHKL,i
YKUTTEBO-BAXK/IMBMX OPraHiB Ta cUCTeM (AeKomneHcauin
cepueBo-CyaAnHHOI cuctemu Il cT. 3 dpakLieo BUKMAY
MeHwe HiXX Ha 40%, BiACYTHICTb pe3epBiB AWMXaHHA 3i
3HUXKEHHAM nokasHukiB KEJ/1 Ta ®HKE/ noHag 75% Big,
HOpMM

BucHoBKM. LinAamun XipypriyHOro nikyBaHHA CKONi-
oTn4HOI aedopmauii xpebta € KopeKuia aedopmaduii y
TPbOX NNOLLMHAX, MPUMMUHEHHA NPOrpPecyBaHHA BUKPUB-
JNIeHHA, HOPMani3aL,ia 30BHIWHbOrO BUMNAAY, AOCATHEH-
HA 6anaHcy Tynyba y dpoHTanbHil Ta caritafbHilA nao-
LLMHAX.

Bci gedopmauii 6inbwe 40° noBMHHI ByTK Koperosa-
Hi XipypriyHnMm Wnaxom, meHwi gedopmalii nikyroTbeA
KOHCepBaTUBHO.

[na Bubopy onTMManbHOrO MeToay NiKyBaHHA Bpa-
XOBYEMO:

* BiK NaLjieHTa Ta KiCTKOBY aKTUBHICTb (TecT Picepa);

e Be/IMYMHY KyTa (3a Kobom) Ta Tmn pedopmalii
(knacuoikauis Lenke);

* KOCMETUYHY gedopmaliio.

MepcnekTMBM noganblwimnx pocnipgKeHb. Hessa-
YKAlOUM HA HAABHICTb YCKNAZHEHb, AEAKY CKAAAHICTb
NMOCTAHOBKM, 0COb6/iMBO B rpyAHOMY Biaaini xpebTa,
TpaHcneauKynApHa @ikcauia 3anuWAETbCA  aKTyab-
HUM Ta edpeKTUBHMM cnocobom XipypriyHOro nikyBaHHA
CKONMIOTUYHUX AedOopmalLLiit rpyAHOro Ta MONEpPeKoBoro
Bigainis xpebTa.

B nmopanbliomy MAaHYETbCA BMPOBAAMKEHHA [BO-
eTanHol XipypriYHOI KopeKuii cKonioly npu Kytax ge-
dopmauii > 80°. Mpu gBoeTaNHIM KOpeKLji Ha nepLomy
eTani BUKOHYETbCA AUCKEKTOMIA Ha BepwuHi gedpopma-
Lii; Ha gpyromy eTtani — Aop3asbHa KOPeKLiAa Ta TpaH-
cneankynspHa odikcauis.
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XIPYPTIYHE NNIIKYBAHHA CKONIOTUYHOI AE®OPMALLIT XPEETA 3 BUKOPUCTAHHAM TPAHCMELUKYNAPHOI
®IKCALLIT TA OCTEOTOMIT PONTE

MioHTKoBCbKMIA B. K., CronapcbKkuii H. I., MupoHuk b. M.

Pe3stome. AHani3 maTtepiany 6a3yeTbcs Ha BUBYEHHI 25 icTopiit XxBopob XBOPUX 3 Pi3HUMM CTYNEHAMUN GPOHTAb-
HOI Ta caritanbHOI AedopMmalii rpyLo-nonepekoBoro BiaAainy xpebta, Aki nikysanuca B ObnacHomy LeHTpi opTones;i,
TpaBmaTonorii Ta Beptebponorii KM «PiBHeHCbKa 061acHa KNiHiYHA NikapHA» 3 cepnHa 2016 poky no cepneHb 2022
POKY. AKTya/IbHUM METOAOM XipypriYHOro NikyBaHHA CKONMIOTMYHOI gedopmalii xpebTa € gop3anbHa KOpeKLia Ta
TpaHcneauKkynapHa dikcauia. Bei gepopmaii Hinblwe 40° NnoBUHHI ByTU KOperoBaHi XipyprivHMM LIAAXOM, MeHLWi
Aedbopmalii NiKyoTbCA KOHCEPBATUBHO. [aHW MeToA NiKyBaHHA CNPAMOBaHWI Ha KopekLito gedopmalii xpebra
Yy TPbOX N/OLWMHAX, NPUNUHEHHA NPOrpecyBaHHA BUKPWBIEHHA, HOPMai3aLia 30BHIlIHbOrO BUMNAAY, AOCATHEH-
HA B6anaHcy Tynyba y GpoHTanbHIN Ta cariTasbHiIn naowmHax. Pikcauia xpebTa npoBoanaaca 3a AONOMOro TPaH-
CNeanKYNAPHUX TBUHTIB, Ta ABOXCTPUMKHEBOI KOHCTPYKLii. [loAaTKOBO NpoBoAM/Iaca ocTeoTomia Ponte Ha BepLnHI
aedopmauii. MokasHUKM GPOHTaNbHOT Ta cariTaibHOI Bici XpebTa OLUiHIOBAIMCb NPOBEAEHHAM PEHTIEH3HIMKIB Ha
EOMi 3 HacTyNnHMM NepeHeceHHAM AaHMX Y Komn'toTep B nporpamy obpaxyHkis (CobbAngleApp). NMpoBoaneca ao-
KNaZHWUIM aHani3 peHTreHorpadivyHMX 4aHMX 3 06UMCNEHHAM NOKA3HUKIB, rPyAHOro Kipo3y Ta cTyneHa OCHOBHOI Ayru
aedopmaii (no Cobb). Takoxk npoBoaunaca goKNagHa OUiHKa YCKNaAHEHb Y paHHbOMY Ta BigAaneHoMmy nicnsa-
onepaLitHomy nepioai. HasaBHicTb ab0 BiACYTHICTb KiCTKOBOIO 3pOLLEHHS Ta LiICHICTb METa/IOKOHCTPYKLLT OLiHtO-
Ba/MCA 3a peHTreHorpamamu. MpakTMYHMI JOCBIA, NOKA3aB, Lo Xipypr MOXe 3yCTpiTUCA 3i 3HAYHUMU TEXHIYHMMMU
TPYAHOLLAMM NPU NPOBEAEHHI NEeANKYNAPHUX IBUHTIB Y BEPXHbO-TPYAHOMY Biaaini xpebTa B 30HI Ancnaasii pacet-
KoBMX cyrnobis. OfHaK, NpU HAABHOCTI NOKasiB, LA METOAMKA 3a/IMLLAETLCA aKTyaIbHUM Ta edeKTUBHMM cnocobom
XipypriyHOro NikyBaHHA CKONIOTUYHMX AedopmaLii rpyaHOro Ta NonepeKoBoro BiaAiniB xpebTa.

Knrouosi cnosa: octeotomia Ponte, TpaHcneauKkynapHa ¢ikcalisa, ckonios.

SURGICAL TREATMENT OF SCOLIOTIC SPINAL DEFORMITY USING TRANSPEDICULAR FIXATION AND THE PONTE
OSTEOTOMY

Piontkovskyi V. K., Stoliarskyi N. I., Myronyk B. M.

Abstract. The analysis of the material is based on the study of 25 case histories of patients with various degrees
of frontal and sagittal deformation of the thoracolumbar spine treated in the Regional Centre for Orthopaedics,
Trauma Care and Vertebrology of the Public Healthcare Institution “Rivne Regional Clinical Hospital” between
August 2016 and August 2022. The patients included 5 boys and 20 girls aged 14 to 23 years. The relevant methods
of surgical treatment of scoliotic spinal deformity are dorsal correction and transpedicular fixation. All deformities
exceeding 40° must be corrected surgically, smaller deformities are treated conservatively. This treatment method
is aimed at correcting spinal deformity in three planes, stopping the curve progression, normalizing the appearance,
achieving body balance in the frontal and sagittal planes. Fixation of the spine was performed with the help of
transpedicular screws and dual-rod constructs. In addition, the Ponte osteotomy was performed at the apex of the
deformity. The indicators of the frontal and sagittal axis of the spine were evaluated by C-Arm imaging followed
by data transfer to a computer calculation programme (CobbAngleApp). A detailed analysis of radiographic data
was performed with the calculation of indicators, thoracic kyphosis and the degree of the main arc of deformation
(according to Cobb). A detailed assessment of complications in the early and long-term postoperative period was
also performed. The presence or absence of bone healing and the integrity of the metal structure were assessed by
radiographs. Practical experience has shown that a surgeon may encounter significant technical difficulties when
placing pedicle screws in the upper thoracic region of the spine in the area of facet joint dysplasia. However, in the
presence of indications, this technique remains a relevant and effective method of surgical treatment of scoliotic
deformations of the thoracic and lumbar spine.

Key words: Ponte osteotomy, transpedicular fixation, scoliosis.
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