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Assessment of the respiratory system in children
with congenital scoliosis by impulse oscillometry
and computed tomography (preliminary results)
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BACKGROUND: Segmentation disorder of the vertebral body lateral surfaces and rib synostosis are severe variants of
congenital pathology of the spine and thorax. They lead to the development of thoracic insufficiency syndrome and are mani-
fested by the inability of the thorax to provide normal respiratory mechanics.

AIM: This study presents the preliminary results of functional and radiological (CT-morphometric) methods of lung exami-
nations in patients with congenital thoracic spine scoliosis with impaired segmentation of the lateral surfaces of the vertebral
bodies and unilateral rib synostosis.

MATERIALS AND METHODS: This design is represented by a small clinical series. This study is a prospective study of
10 patients aged 3 to 7 years with congenital spinal deformity, with impaired segmentation of the lateral surfaces of vertebral
bodies and unilateral rib synostosis. This paper presents the preliminary results of the pulmonary function assessment by
pulse oscillometry and CT morphometry in a 3D reconstruction of multispiral computer tomography (MSCT) of the thorax.

RESULTS: The study of respiratory function using pulse oscillometry revealed no respiratory impairment in seven obser-
vations, also reflected in the CT morphometry results. According to the Institute of Medicine (IOM), three children with detected
ventilatory abnormalities showed the following parameters with the most significant changes: total respiratory impedance,
resonance frequency, and frequency dependence of the resistive component. In all patients, the morphometric indexes of the
lung scoring revealed during 3D modeling of the lung were completely consistent with the results of the lung function study
by the IOM method.

CONCLUSIONS: Further study of the problem of respiratory function assessment in children with congenital scoliosis
seems promising in diagnostic terms and for evaluating effective surgical treatment.
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OueHKa COCTOAHMA pecrnMpaTOPHOM CUMCTEMbI ¥ AeTeH
C BPOXXAEHHbIM CKOJIMO30M METOA0OM MMNYNbCHOM
OCLMI/IOMETPUM U KOMMNbIOTEpPHOU ToMorpadum
(npeaBaputenbHbie pesynbTaThbl)

C.B. Buccapvonos', M.C. Acapynaes', E.A. Opnosa?, B.I. Topus', K.A. Kapraserko', T.C. PuibuHckux',
T.B. Mypatuko', M.A. Xapaukos', [1.H. KokywmH'
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06ocHosaHue. HapylueHne cerMeHTaLum 6OKOBbIX MOBEPXHOCTEN TeNl MO3BOHKOB U pebepHblil CMHOCTO3 — OAMH U3 Ca-
MbIX TSXKESIbIX BApUaHTOB BPOXAEHHOW MaToNorMu NO3BOHOYHWKA W FPYLHOMN KINETKU, KOTOpbIE NPUBOAAT K PasBUTMIO CUHLPO-
Ma TopaKanbHOM He0CTaTOMHOCTH, NPOSBASAILLErocs B HECMOCOBHOCTU rPYAHOM KNeTKU obecneunBaTb HOPMabHYH Abixa-
TENbHYI0 MEXaHUKY.

Lles, — npencTaBuTh NpenBapuTeNibHbIE pesynbTaThbl GYHKUMOHAMBHBIX U nyyeBblX (KT-MopdoMeTpuyeckux) nccnenosa-
HWI NETKUX Y NaLMEHTOB C BPOXEHHLIM CKONMO30M FPYLHOr0 OTAeNa NO3BOHOYHMKA NPU HApYLLEHUW CerMeHTaLmn H0KoBbIX
OTAEN0B TeJ NMO3BOHKOB U OAHOCTOPOHHEM CHUHOCTO3e pebep.

Mamepuaner u Memodsl. [lu3aiH uccnefoBaHUs — Manas KIMHWYecKas cepus. B npocnekTvBHoe wuccnepnoBaHue
BKJIKOYEHbI [aHHbIe UMMYNbCHOM ocumnnoMeTpum u KT-mopdoMeTpum npu 3D-peKOHCTPYKLMM AaHHBIX MyNbTUCMMPabHOM
KOMIbKOTEPHOM ToMorpaduu opraHoB rpyaHon knetku 10 naumeHToB B Bo3pacte OT 3 [0 7 NieT C BPOXAEHHBIM CKOSMO30M
TPYAHOTO OTHENa NO3BOHOYHMKA MpU OJHOCTOPOHHEM HApYLUEHWW CerMeHTauuu BOKOBBIX MOBEPXHOCTEW TeN MO3BOHKOB
1 OLHOCTOPOHHEM CuHocTo3e pebep.

Pesynemamel. Tpu nccnenoBaHuM AbixaTeNbHON GYHKUMM C MPUMEHEHWEM UMMYNBCHOM OCLMINOMETPUN B 7 KIUHWYe-
CKUX CNyYasix He BbISBNIEHO [bIXaTesbHbIX HApyLIeHWA. Y 3 AeTeil ¢ BEHTUNALUMOHHBIMU HapyLUEHNSMM N0 JaHHBIM UMMYJIbC-
HOM OCLMIOMETPUM Haubonee 3HaUMMble U3MEHEHUS Kacanucb MapaMeTpoB 0OLLEro AbixaTeNlbHOro MMMefaHca, a TaKke
PE30HAHCHOM YacToThbl M YaCTOTHOW 3aBUCKMOCTW PE3UCTUBHOIO KOMMOHEHTA. Y BCex NauneHToB MophoMeTprUYecKUe NoKasa-
TeNM OLIEHKY NErKuX, BbisiBneHHble no 3D-Mofenu nerkoro, COOTBETCTBOBANW pe3yNnbTaTtaM UCCNef0BaHUA IEroYHOM BYHKLMM
METOA0M MMMYNbCHOM OCLMITIOMETPUM.

3axnoyenue. [ancHeniuee nsydeHue npobnembl OLEHKW QYHKLMM AbIXaHWSA Y LeTell C BpOXAEHHbIM CKONMO30M Npeg-
CTaBNSAETCS MEPCNEKTUBHBIM KaK B AMArHOCTUYECKOM MNMaHe, TakK U ANs onpeaenequs 3QpGheKTMBHOCTU XUPYpriuyecKoro ne-
YeHus.

KnioueBble cnosa: HapyLleHue cerMeHTauunu; BpO)K,D,EHHbIﬁ CKOJIM03; CMHOPOM TopaKaanon He[0CTaTO4YHOCTU; UMMYNbCHAA
ocuunnoMeTpus.
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