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The use of intraoperative neurophysiological
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BACKGROUND: Congenital disorders of vertebrae formation are a common pathology in children. Intraoperative neuro-
physiological monitoring is a mandatory procedure, although it may not be effective enough due to the immature neural
structures and the use of inhalation anesthetics in young children.

AIM: To study aims to investigate the characteristic features of intraoperative neurophysiological monitoring in children
with a congenital deformity of the spine during dorsal resection of the hemivertebrae.

MATERIALS AND METHODS: 42 patients aged 1-17 years with a congenital deformity of the spine underwent 46 resec-
tions of the abnormal vertebra from an isolated dorsal approach (egg-shell technique). Intraoperative neurophysiological
monitoring at the stages of the operation included a muscle relaxant test (TOF), transcranial electrical stimulation of the motor
cortex (TCeMEP), control of the approach to the nerve (N. Proxy), correct placement of the pedicle screw (Screw Integrity),
and EMG recording of the electromyogram. The accuracy of the screw placement was assessed by the Gerzbien method, and
the presence of neurological disorders was tested by the Frenkel scale. The effect of inhalation anesthetic (sevoran) on motor
evoked potentials was monitored by regulating its delivery, and the dependence on the age of patients was evaluated.

RESULTS: The average age of patients was 7.7 +4.5 years, and the TOF value was 80.5+ 17%. In 41 patients, the N. Proxy
test was unremarkable, while in one patient, the 8-12 mA value did not require a change in the trajectory of the screws. From
the beginning of sevoran and intraoperatively, motor evoked potentials from all tested muscles were recorded in 54.8% of
patients; in children over 8 years old, this was observed in 92.8%, in children under 8 years old — in 35.7% of cases in their
age groups. In other patients, motor evoked potentials were most often not recorded from the muscles of the thigh and lower
leg after sevoran administration. In children over 8 years old in 7.2%, under 8 years old — in 83.3% of patients; Interestingly,
in 7.2% of patients who are under 8 years of age, motor evoked potentials were not initially recorded from any muscle.
Withdrawal of sevorane in 30.9% of patients allowed intraoperative motor evoked potentials to be obtained from all tested
muscles in 100% of cases. For adequate management of anesthesia, 5 patients (50%) 1-4 years old and one patient 6 years
old (5.6%) did not receive sevoran, and motor evoked potentials were recorded from the abdominal muscles. This allowed
to assess the conduction only at the thoracic level and are required increased vigilance of surgeons when carrying out any
corrective manipulations.

CONCLUSIONS: Intraoperative neurophysiological monitoring with dorsal hemivertebra resection is an effective method
that allows controlling the neurological complications during manipulations on the spine.

Keywords: dorsal hemivertebra resection; neurophysiological monitoring; dorsal resection; motor potential potentials;
hemivertebra; electrical stimulation; sevoflurane; egg-shell; Screw Integrity; N. Proxy.
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OcobeHHOCTH MCNO/Ib30BAHMA UHTPaoONepaLuoOHHOro
HeUpopU3nU0NOrMYeCKOro MOHUTOPUHIa
npu AopcanbHOM peseKuuu Nosyno3BOHKOB
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06ocHogaHue. BpoaeHHble HapyLLeHUA GopMUPOBaHUA NO3BOHKOB — YacTasA NaTonorva y AeTel. IHTpaonepaumoHHbIN
HeMpoU3NONOrMYECKUIA MOHUTOPUHI ABNAETCA 06A3aTeNbHOM NpoLeAypoi, KOTOpPaA MOXET bbiTb HE[0CTaTOUHO ddeK-
TMBHOW M3-3a HE3PENOCTU HEBPA/IbHBIX CTPYKTYP, MPUMEHEHUA MHIaNIALMOHHBIX aHECTETMKOB Y [ETen paHHero Bo3pacta.

Llene — v3yuuTb 0cobeHHOCTM NPOBEAEHWUA MHTPAONEpPaLMOHHOIro HeMpodU3MO0rMYECKOr0 MOHUTOPUHIA Y JOeTen
C BPOXKAEHHOW AedopMaLment No3BOHOYHMKA NPY AOPCanbHON Pe3eKLyUM Noyno3BOHKOB.

Mamepuaner u Memodel. 42 nauveHTam B Bo3pacte 1-17 et ¢ BpoxaeHHOW fedopMaLyel NO3BOHOYHWKA NPOBEAEHO
46 peseKuMin aHOManNbHOro NO3BOHKA U3 M30/IMPOBAHHOIO A0pcabHOro AocTyna (MeToamKka egg-shell). MHTpaonepaumoH-
HbI HEMPOPU3MONOrMYECKMIA MOHUTOPUHT Ha 3Tanax onepauyu BKoYan TecT Ha MuopenakcakTol (TOF), TpaHckpaHmans-
HYI0 3N1EKTPUYECKYI0 CTUMYNALMIO MOTOPHOM Kopbl (TCeMEP), KoHTponb npubnuenmna K Hepay (N. Proxy) U npaBuibHOCTM
YCTaHOBKM TpaHCneAMKynsapHoro BuHTa (Screw Integrity), 3MI-3anuck anektTpomMuorpammel. KoppeKTHoCTb npoBefeHuMA
BWMHTOB OLiEHMBaNM no Metoauke Gerzhien, Hanuune HeBPOMOrMYECKUX HapyLweHWn — no wKane Frenkel. Perynupya no-
A4y UHranALMOHHOM0 aHeCTeTMKa (CeBOPaH), KOHTPONIMPOBANW €ro BAMAHME Ha MOTOPHBIE BbI3BaHHbIE MOTEHLMANbI U Bbl-
ABNANM UX 3aBUCMMOCTb OT BO3pacTa NaLMeHTOB.

Pesynsmamei. CpeoHuii Bo3pacT nauueHtoB — 7,7+4,5 roga. 3HaveHne TOF — 80,517 %. Y 41 naumeHTa Tect
N. Proxy — 6e3 ocobeHHocTei, y 1 — 3HauyeHue 8-12 MA He noTpeb6oBano M3MeHeHUA TPAEKTOPUU NPOBELEHUA BUHTOB.
C Hayana nojauu ceBopaHa M MHTPaoNepaLMOHHO MOTOPHBbIE BbI3BaHHbIE MOTEHLMA/bI CO BCEX TECTUPYEMBIX MbILLLL 3ape-
rmcTpupoBaHsbl y 54,8 % nauwueHTos, y feten ctapwe 8 net — B 92,8 % cnyyaes, y getent Mnagiue 8 net — B 35,7 % cnydaes
B CBOMX BO3PACTHbIX Fpynnax. ¥ ocTanbHbIX NaLMeHTOB Ha (oHe NoAauM ceBOpaHa MOTOPHbIE BbI3BaHHbIE MOTEHLMaNbI Yalle
BCEro OTCYTCTBOBa/M C MblWL, 6epa v ronenu: y getei crapie 8 net B 7,2 % cnyyaes, Mnaguwe 8 net —y 83,3 % naumen-
T0B; ¥ 7,2 % nauuneHToB 0 8 NeT M3Ha4aNbHO MOTOPHbIE BbI3BaHHbIE NOTEHLMAbI HE PEFUCTPUPOBA/IUCH HU C O4HOM MbILL-
Ubl. TakMM 06pa3oM, Mbl He MOT/IM afEKBaTHO OLEHUTb NPOBEAEHME NO ABWraTeNbHbIM NyTAM Yy 19 naumenToB (45,2 %),
y 13 13 Hux (30,9 %) oTMeHa ceBopaHa No3BOUAA MONYYMTb MOTOPHbIE Bbi3BaHHbLIE MOTEHLMANbI MHTPAONEPALMOHHO CO
Bcex TecTupyeMbix Mbiwy, B 100 % cnydaes. [ins afeKBaTHOrO BeAeHUA aHecTesuosnornyeckoro nocobua 5 (50 %) naum-
eHtaM 1-4 net u 1 naumeHTy 6 net (5,6 %) ceBopaH He OTMEHANW, U MOTOPHbIE Bbi3BaHHbIE MOTEHLMANbI PErUCTPUPOBAN
C MbILLL, ¥MBOTa, YTO NO3BOJIANO OLEHUTL NPOBELEHME TOMbKO Ha FPYAHOM YpoBHe U TpeboBano MoBbILLEHHOW HAcTopo-
YKEHHOCTU XMPYProB NPy KOPPUIUPYIOLLMX MaHUMYNALMSAX.

3axnoyeHue. NHTpaonepaLmMOHHbIA HeMpPOPU3UONOrNUYECKUIA MOHWUTOPUHI NPU A0PCaNnbHOM pe3eKLuun Nonyno3BoHKa
obocHoBaH, 3pdeKTMBEH, NO3BONAET KOHTPO/IMPOBATL HEBPOJIOTMYECKME OCNIOMHEHMA B X046 MaHUNYNALMWIA Ha NO3BOHOY-
HWKe.

KnioueBble cnoBa: fopcanbHas pe3ekums MoNyno3BOHKOB; HEMPOGM3UONOrUYECKUI A MOHUTOPUHT; MHTPAoNepaLOHHBIN
HEPOMOHWUTOPUHT; MOTOPHbIE Bbl3BaHHbIE MOTEHLMANbI; MOMYNO3BOHOK; TPAHCKpaHWanbHaA 3NMEKTPUYECKan CTUMYNALMA
MOTOPHOM Kopbl; ceBopaH; egg-shell; Screw Integrity; N. Proxy.
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