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Llenb: oueHKa BANSHWA MHTPaoNepaLMoHHOro Helipodun3nonornyeckoro MoHuTopunra (MOHM) Ha 4acToTy BOSHUKHOBEHUA KPUTUUYECKUX UHLUAEH-
TOB B OMepaLMoHHOi 1 Nanate WHTEHCUMBHOM Tepanuu B pesynbTaTe pasBUTUSA XMU3HEYTPOXKAKOLLUX OCNOXHEHNA XNPYpruyeckoro neveHns sabonesa-
HWUIA WAUTOBUAHON Xenesbl.

Matepuan n MetoAbl: NPOBEAEH PETPOCMNEKTUBHbLIM aHann3 212 uctopuii 6onesHeil nayMeHToB B Bo3pacTe oT 31 40 72 neT. B 3aBUCMMOCTH OT CXEMbI
NledeHns oHW 6binn pasfeneHsl Ha 2 rpynnbl. B | rpynne (ocHoBHas, N=96) B xoAe onepaTvBHOrO BMelatenbcTsa npumensanca NOHM, a Bo Il (KoH-
TponbHas, N=116) -onepayus 6Gbina BbINOAHEHa 6e3 Hero. ApdekTnBHOCTb VIOHM oueHMBanach N0 KOMMYECTBY C/y4aeB OCNOXHEHUN 1 peuHTybauum
Tpaxeu B nocfieonepaynoHHOM nepuoje.

PesynbTatbl: npumeHeHne VMIOHM cnoco6CcTBOBaNO CTAaTUCTUYECKM 3HAYMMOMY YMEHbLUEHWIO KONMYecTBa MocneonepalyoHHbIX OCNOXHEHWA: no-
BpeX/eHne BO3BPATHOTO ropTaHHoro Hepsa (BMH) 6bi10 oTMeuyeHo y 1 (1,0%) nauueHTa B OCHOBHOI rpynne npotus 17 (14,6%) - B KOHTPONbHOW
(p<0,05); ocunnocTb ronoca passunacb B OCHOBHOM ¥ KOHTPONbHOW rpynnax B 3 (3,1%) u 35 (30,1%) cnyyasx cooTBeTcTBEHHO (p<0,05). OTMeueHo,
XOTSi U CTAaTUCTUYECKN HEe3HAYMMOe, HO yMeHblUeHne cnyyaeB penHTybaummn Tpaxen: 2 (2,1%) naymeHTa OCHOBHOMN 1 7 (6,0%) - KOHTPONLHOI rpynnbl
(p>0,05). 13 HUX 5 (4,3%) onepaymnii GbIN0 BLINONHEHO B CBA3U C BYXCTOPOHHMUM MNOBpexAeHnem BIH. YMeHbLeHe 4acTOTbl OCNOXHEHWUI, B CBOO
oyepefib, CNOCO6GCTBOBANO COKPALLEHUIO Kak CPeAHNX CPOKOB rocnutanu3aunm B peaHuMaLMoHHOM oTheneHnm (6,2+0,5 fHelt B OCHOBHOW 1 7,4+0,3
[Hell B KOHTPONbHON rpynnax, p>0,05), Tak 1 06Lero BpemMeHun neveHns: 59,1+1,7 Koiiko-gHeli B OCHOBHOW npoTuB 121,3+4,8 KOWKO-fHEW B KOH-
TpOnbHOW rpynnax (p<0,05).

3aknoyeHune: npumeHeHne MOHM B Xxupyprun WMTOBUAHON Xenesbl NO3BONMSET CHU3UTL KONMYECTBO OCNOXHEHWUI B BUAe NOBpeXAeHuii Bo3spar-
HOro ropTaHHOTO HepBa, XOT He UCKIoYaeT UX NOMHOCTbI0. MoNyYeHHble faHHble NO3BONAT PeKOMeHAoBaTb NpumeHeHne VOHM B noBcefHEBHOM
npakTuke.

KntoyeBble cnosa: nape3 BO3BPaTHOIO ropTaHHOro HepBa, WMT0BMAHAA XKenesa, Helipon3nonornyecknii MOHUWT OPUHT, TUPEONAIKT OMUSA, No-
cTonepaunoHHbIe OCNIOXKHEHNSA, MOBTOPHAasA MHTY6aunsa Tpaxeu.
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Objective: To assess the effect of intraoperative neurophysiological monitoring (IONM) on the incidence of life-threatening complications of the
surgical treatment of thyroid diseases in the operating room and intensive care unit.

Methods: A retrospective analysis of the medical records of 212 patients aged 31 to 72 was carried out. Depending on the treatment modality, they
were divided into two groups. In group | (study group, n=96), IONM was used during surgery, and in group Il (control group, n=116) - the surgery
was performed without IONM. The effectiveness of IONM was assessed based on the number of complications and tracheal reintubation in the
postoperative period.

Results: IONM contributed to a statistically significant decrease in the number of postoperative complications. Thus, injury to the recurrent laryngeal
nerve (RLN) was noted in 1 (1.0%) patient in the study group versus 17 (14.6%) in the control group (p<0.05); hoarseness was present in 3 (3.1%) and 35
(30.1%) cases in the study and control groups, respectively (p<0.05). In addition, although statistically insignificant, there was a reduced rate of tracheal
reintubation: in two (2.1%) and (6.0%) patients in the study and the control groups, respectively (p>0.05). Of these, 5 (4.3%) patients needed surgeries
due to bilateral injury to the RLN. The decrease in the incidence of complications, in turn, contributed to a reduction in both the average lengths of
stays in the intensive care unit (6.2+0.5 days and 7.4+0.3 days in the study and the control groups, respectively, p>0.05) and the overall treatment time
(59.1£1.7 and 121.314.8 patient days in the study and the control groups, respectively, p<0.05).

Conclusion: IONM in thyroid surgery can reduce the number of complications, such as damage to the recurrent laryngeal nerve, although it does not
exclude them entirely. The data obtained allow us to recommend using IONM in everyday practice.

Keywords: Recurrent laryngeal nerve paralysis, the thyroid gland, neurophysiological monitoring, thyroidectomy, postoperative complications, tracheal
reintubation.
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BeepeHnue

AKTyanbHOCTb npo6GaeMbl 06YyCcnOBAeHa BbICOKO YacToToi
BCTpeuyaeMocTu 3ab6oneBaHuii WNUTOBUAHONM Xenesbl (WX). JoMUHN-
pylowmrmMn B CTpykType natonorumn WX saensotces guddy3Hbli Token-
yeckuit 306 (A4T3) n y3nosoit 306 (¥3) [1-3]. OdbuymManbHas cTaTucTu-
Ka no3BonseTt ropoputb 0 3abonesaemoctn AT3 n Y3 nopsagka 2% un
5-10% HaceneHus cOOTBETCTBEHHO. CeBepo-KaBka3ckuii depepanb-
HbIA OKPYT 1 BXOASLME B €70 cOCTaB Cy6beKTbl ABNAIOTCA 3HAEMMUYHbI-
MK no 3abonesaHuam LK. 3abonesatoT 4T3 B Nto60M BO3pacte, HO
yauie e6T NPUXOANTCA Ha TPYAOCNOCOGHbI Bo3pacT 25-45 net. Mo
HEKOTOpPbIM OleHKaM A0 1/3 xeHwunH ctapwe 30 NeT UMeT U3MeEHE-
Hua WK, xapakTepHble gns Y3 [4].

OAHUM N3 OCHOBHbIX MeTOA0B nevyeHna AT3 B Poccuiickoii de-
fepaunn octaeTca Xupypruyeckoe BMellaTenbCTBO. [epuonepayu-
OHHblE OCNMOXHEHWS, pa3BuBaloLlWMecs Ha hoHe U nocne onepauuii,
npefonpeAenatoT pasHoo6pasne aHecTe3non0ro-peaHMMaLMoOHHON
TakTUKK. TMpu aToOM, XU3HEyrpoxarwlne 0CNOXHEHNA NPOABNATCA
HenocpeACTBEHHO B nocseonepaynoHHom nepuoge [5]. YactoTa oc-
NIOXHEHUW XMpypruyeckoro nevyenus 4T3, no gaHHbIM psija aBTOpPOB,
cocTaBnseT okono 2-11%. K Hanbonee yacto BCTpeyarlWwMMcs OTHO-
CATCA: MOBPEXAEHWS WWUTOBUAHbLIX apTepuii (0,3-5%), BO3BpaTHbIX
ropTaHHblx HepBoB (BIH) (0,2-22,2%) # OKONOWMWTOBUAHbLIX Xenés
(3-34%), TMPEOTOKCUYECKNIA KpU3, rMnonapaTnpeos, nocaeonepayu-
OHHble KPOBOTEYEHUS, HarHOeHWe NocneonepaLMoHHON paHbl, py6-
LoBble geopmaLmn wen n KenomaHole pybubl [6].

K Hanb6onee pacnpocTpaHEHHbIM MNPUYNHAM ATPOTEHHOTO WH-
TpaonepaunoHHOTo NoBpexaeHns BIH MOXHO OTHeCTU: Ype3MepHYyIo
Tpakuuio (Hambonee yactas NpuUUYMHA); HANOXEHME LWBOB Ha yyacTKu
TKaHu LXK, 3axBaTbiBalO WX HEpB; TaMNOHaAy W OTEK TKaHei B 06na-
cTn BIH; maHunynauum mHcTpymeHTamMu 6e3 BU3yanbHOro KOHTpPONA
npu paboTte no 3agHeil moepxHocTn WX n gp. KnuHuyeckme npo-
SABNEHUS OCNOXHEHWUI, BOZHMKAKOLW X NPWU noBpexaeHun BrH, moryt
BK/OYATb HapylWeHns QYHKLUN AbIXaHUsA 1 ronocoobpasoBaHna, ocu-
nnocTb ronoca, 3aTpyAHEHUA NpuU OTKaWAMBaHWUWU, WHCOUPATOPHYIO
OAbIWKY, OlWyUeHNe NHOPOAHOTO Tena B ropne n ap. [6].

KauecTBO XW3HM naymeHTa Npu 3TOM Hen3B6eXHO CHUXKaeTcs.
CaMblM OonacHbIM NposB/ieHMEM nospexaeHnsa BIH asnaetcd passu-
TMe HapyWweHWA AblXxaHUsd BNNOTb L0 pa3BUTUA achukcum. NMpumeya-
TENbHO, YTO MaKCMMasbHOTO MNPOABMEHUA OC/MOXHEHMWe AocTuraer,
eCTeCTBEHHO, Npu ABYCTOPOHHEM noBpexaeHun BIH, a o6Hapyxu-
BaeTCA 370 HenocpeACTBEHHO B nocseonepayuoHHOM nepuoje, Tak
Kak yBuAeTb KIMHUYECKME NPOABNEHNsA nape3a nNoka He NpousBefeHa
3KcTy6auma He npeAcTaBnsfeTcs BO3MOXHbIM. IMEHHO NO3TOMY 0CO-
6bll MHTepec MpefCcTaBNAlOT COBPEMEHHble MeToAbl MPOod@UaKTUKN
MHTpaonepaLWoHHbIX NOBpeXAeHWi i BMH, koTopblie, B uTore, oNnTUMu-
3MPYIOT HE TONbKO ONepaTMBHOe BMellaTebCTBO, HO 1 NOBbLIW AT Ka-
4ecTBO M 6€30MacCHOCTb aHecTe3M0n0ro-peaHMMaLMOHHOW NOMOLN.
BaxXHbIM ABMfeTCA YyacToTa MHBaAAMAM3ALUN NaLUMeHTOB C NoBpex/je-
HMem BIH n nx nocneonepaluMoHHas coymnanbHaa agantauua [6].

OCHOBHbIM METOAOM NpodunakTUKuM nospexaeHus BIH asnqa-
eTcs MHTpaonepaynMoHHas Bu3yanusauusa nocnefHux. MokasaHo, 4To
yactoTa HapyweHWn GyHKLUUN ropTaHn MOXeT 6biTb CHUXEHa 3a CYET

BbljeNIeHUS HEpPBa W ero NOCTOSAHHOTO KOHTPO/SA BO BPeMS onepaluu.

iNTRODUCTION

Because of the global prevalence of thyroid disease, the
problem in our time is becoming increasingly urgent. Diffuse toxic
goitre (DTG) and nodular goitre (NG) are predominant in the thy-
roid disease spectrum [1-3]. Statistics reports show that DTG and
NG affect about 2% and 5-10% of the population, respectively.
Russia's North Caucasus Federal District and its federal subjects
are endemic areas of thyroid diseases. DTG can occur at any age,
but the onset is often observed in prime-working-age people (25
to 45 years old). According to some estimates, up to 1/3 of wom-
en over 30 have thyroid gland changes on ultrasound [4].

In the Russian Federation, one of the primary methods of
DTG treatment remains surgical intervention. However, intraop-
erative and postoperative complications predetermine the choice
of anaesthetic and resuscitation technique options. At the same
time, life-threatening complications manifest directly in the post-
operative period [5]. According to several authors, about 2-11%
of patients undergoing surgery for DTG experience a postopera-
tive complication. The most common complications include in-
juries to thyroid arteries, recurrent laryngeal nerves (RLN) and
parathyroid glands observed in 0.3-5%, 0.2-22.2% and 3-34% of
cases, respectively, as well as thyrotoxic crisis, hypoparathyroid-
ism, postoperative bleeding, surgical wound suppuration, hyper-
trophic and keloid scars of the neck [6].

The most common cause of RLN iatrogenic intraoperative
damage is excessive traction/stretching on the thyroid, ligature
entrapment; excessive gauze packing and tissue oedema in the
RLN area; instrument manipulation without visualization on the
posterior surface of the thyroid gland, etc. Clinical manifestations
of RLN injury may include respiratory distress and vocal cord pa-
resis, hoarseness, impaired coughing and airway clearance, inspi-
ratory stridor, a foreign body sensation in the larynx, etc. [6].

Although overall patient's quality of life is inevitably affect-
ed, the most dangerous consequence of RLN damage is respirato-
ry failure and asphyxia. Notably, the most dramatic manifestation
of the complication can be observed with bilateral damage to the
RLN, which can be detected only in the postoperative period af-
ter extubation is performed. That is why of particular interest are
modern methods of preventing intraoperative injuries of the RLN,
which, as a result, optimize surgical intervention and enhance pa-
tient safety during anaesthesia and resuscitation quality. Further-
more, of utter importance is the permanent disability evaluation
of patients with RLN damage and their postoperative social adap-
tation [6].

The primary method to reduce the prevalence of RLN in-
jury is intraoperative visualization of the RLN. Furthermore, it is
shown that the incidence of functional laryngeal disorders can be
decreased by exposure to the RLN and its constant monitoring
during the operation. In this regard, intraoperative neurophys-
iological monitoring (IONM) in thyroid surgery has advantages,
especially in complex cases, improving surgical safety and provid-
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B cBA3M C 3TUM, UCNONb30BAHWE MHTpPaonepaLWoHHOro Helpodusn-
onornyeckoro MmoHutopuHra (MOHM) B xupyprum WX moxeT gaBaTb
npeumyuiectsa, 0CO6EHHO B TPYAHbIX Cayyasx, u obecneynsatb cTa-
6UNbHY0 paboTy M BO3MOXHOCTb 60/ee NOAPOBHO MHTEpnpeTupo-
BaTb NONyYeHHble 3NEKTPOPU3NONOTMYECKNE CUTHANBI, a TaKXe pe-
armposaTb Ha HEUCNPaABHOCTM MPU HapylweHUax B paboTe CUCTEMBI.
Kpome TOro, no gaHHbIM Nutepatypbl, cTumynauma BrH wan 6nyxpa-
IOl ero Hepsa He BbI3blBAeT UX MOBpexXAeHWa u 6e3onacHa nNpu wuc-
NOoNb30BaHWM y B3POCAbIX. A CTUMYNALMA GNyXAalolWero Hepea He

Bbl3biBAET 6pagnaputMuio unu 6poHxocnasm [7].

Llel'lb mccneposaHnA

OueHKa BAWSHWUS WHTPAONEepaLMOHHOro Helipodusnonoruye-
CKOr0 MOHWUTOPUHIA HA 4acTOTy BO3HWKHOBEHUS KPUTUYECKUX UHLM-
[LEeHTOB B ONEpaynoHHOl M nanate MHTEHCUBHOW Tepanuu B Pesyfb-
TaTe pasBUTUSA XKU3HEYTpoXaloWMUX OCNOXKHEHUA XWpypruyeckoro
nevyeHus sa6onesaHuin LX.

Martepunan N metopgbl

B pamMKax OfHOLEHTPOBOrO PeTPOCMeKTUBHOrO UccnegoBaHnA
6bln NpoBeféH aHanu3 AaHHbIX 212 uctopuii 6onesHell nayneHToB
(109 (51,5%) xeHwmnH 1 103 (48,5%) MyxuuHbl) B Bo3pacTe oT 31 o
72 net, nepeHécWINX onepaTMBHOe BMewaTenbCTBO ¢ AHBapa 2018 no
nekabpb 2020 roga no nosofy 3ab6onesaHuii WX B CtaBpononbckoi
KpaeBOli KNWHMYecKON GonbHuue. Tpynnbl 6bIAM CONOCTAaBUMblI MO
KNVHWKO-Aemorpauuyeckum xapakrepuctukam (taén. 1).

Bo3pact 6onbwuHcTBa (n=155; 73,1%) nauneHToB coctaBmun 31-
50 neT (TpyAOCNOCOGHbBIN), YTO MOXHO pacLueHUTb Kak noATBepxae-
HUe couManbHON 3HAYMMOCTU paccMaTpuBaeMoil Npo6neMsbl.

OCHOBHbIM AunarHo3om y 144 (68%) 6onbHbIX 6bIn 4T3, no no-
BOAY KOTOPOTO NauueHTbl NepeHecnun TupeonaakTomuio. Y 68 (32%)
nayueHToB NpoBeAeHa reMUTUPEOUA3IKTOMMA No nosoAy ¥Y3.
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ing the opportunity to interpret the received electrophysiological
signals in detail and timely response to system malfunctions. In
addition, according to the literature, stimulation of the RLN or va-
gus nerve does not cause damage to them and is safe when used
in adults. Furthermore, vagus nerve stimulation does not cause
bradyarrhythmia or bronchospasm [7].

Purpose of the study

To assess the effect of intraoperative neurophysiological
monitoring (IONM) on the incidence of life-threatening complica-
tions in the surgical treatment of thyroid diseases in the operat-
ing room and intensive care unit.

Methods

In a single-centre retrospective study, the medical records of
212 patients were analyzed. The study population comprised 103
males representing 48.5%) and 109 females representing 51.5%),
the median age ranging from 31 to 72 years, who underwent sur-
gery between January 2018 and December 2020 for thyroid dis-
eases at the Stavropol Regional Clinical Hospital (Russian Federa-
tion). The groups were well-matched in clinical and demographic
characteristics (Table 1).

The majority (n=155; 73.1%) of the patients were prime-
working-age people (31 to 50 years old), highlighting the social
significance of the problem under consideration.

The primary diagnosis in 144 (68%) patients was DTG, for
which patients underwent thyroidectomy. In addition, 68 (32%)
patients underwent hemithyroidectomy for NG. During the post-
operative period, all patients were monitored in the intensive
care unit and followed up by an otolaryngologist and phoniatrics.
In addition, videolaryngoscopy using the video laryngoscope YS-
IR of Jiangsu Mole Electronic Technology (China) was performed.

Ta6bnnua 1 KnuHnko-gemorpaduyeckne xapakTepucT Ky nauneHTos (abe., %)

TpUMeyaHne: p- CTaTUCTMUYECKas 3HAUMMOCTL pasnuumii nokasatenei Mexay rpynnamu 11 Il (No kputepuio X2 * - ¢ nonpasKoii Metca)

Table 1 Demographic profile and clinical characteristics ofpatients

Note: p is the statistical significance of the difference between groups land Il (according to the criterion x2 * - with the Yates correction)
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B nocneonepalyMoHHOM nepuoge BCe MNaLMeHTbl Haxo4UIUCh
noA HabnwaeHvem B OTAeNeHWW aHeCTe3noNornn u peaHumauum,
ocMarpuBanunch B AMHaMUKe OTONIAPUHTONOTOM M poHMaTpoM. Bupge-
ONlapUHTOCKONMA npoBogmunace ¢ ucnonb3osaHmem annaparta YS-IR,
Jiangsu Mole Electronic Technology (China).

Bce nauueHTbl nognucann MHPOPMUPOBAHHOE cornacue Ha
npoBefleHNne XUPypruyeckoro BMellaTenbcTBa. B cBA3M c peTpo-
CNeKTUBHbIM AM3aliHOM McCnefoBaHUsA cOrnacoBaHus ¢ JIOKanbHbIM
3TUYECKNUM KOMMWTETOM Ha ero nposefeHuWe He TpeboBanocb. Bcem
60NbHbLIM 6bI10 NPOBEAEHO CTaHAAapTHOE KAWHWKO-nabopaTopHoe u
MHCTPYMEHTanbHoe o6cnefoBaHune.

MauneHTbl ObINN pa3feneHbl Ha 2 rpynnbl: |- OCHOBHYIO, B KOTO-
pyto Bownn 96 60/bHbIX, ONEPUPOBAHHbIX C UCcnonb3oBaHnem NOHM
nll- KOHTPONbHYIO, B KOTOPOI 116 nayneHTam BbIMONHANN ONepaTuB-
Hoe neyeHune 6e3 NpUMeEHeHUs yKa3aHHOTo MeToga.

MWOHM npoBogunca c nomolwbio anektpomuorpadga Nicolet EDX,
Natus Neurology Incorporated (Middleton, WI, USA). laTynk no3Bo-
NAN ynaBnuBatb U perucTpupoBaTb MbllleYHble COKpalleHUs B OTBeT
Ha CTUMYNALMIO N. laryngeus recurrens 31eKTPoAOM C BbIBE€HNEM Ha
3KpaH HellpoMOHMTOpa rpafuueckoro n3obpaxeHus. Bolicota amnnu-
TyAbl MO3BONANA OLEHMBATL COXPAHHOCTb HEPBHOW NMPOBOANMOCTH.

Cuna Toka coctasnsna ot 0,7 mA go 15-20 MA, yacrtoTa - 4,7
My. Monocka-gaTymk 3akpennsnacb Ha 3HAOTpaxeanbHoW Tpy6ke
NIM Flex EMG, Medtronic (Minneapolis, MN, USA) ana peructpa-
unn anekTpomuorpaduun. Wronbyatblii CTUMYNALWNOHHbLIA 3N1eKTPOA
Inomed, Inomed Medizintechnic GmbH (Emmendingen, Germany)
Haxo4uncs B pyke xupypra, KOTOpbIii C €f0 NOMOL b KOHTPONMUPO-
Ban n. laryngeus recurrens. 3asemnsoWmnii 3NeKTpoa ycTaHaBamBancs
B Nofle MeXAy 30HON CTUMynauuu n peructpayumn. Takum o6pasom,
XUpypr Bo BpeMa onepayuun nosydvyan MHGopmayuuio o fokanusayunmn
N OYHKLMOHANBHOM COCTOSSHUM HEPBOB B ONepalyMOHHOM none v Mor
BbINONIHATL HEOOXOAMMbIEe MaHunynauum 6e3 pucka NOBpPexXAeHus
Hepsa.

[N OUueHKW XW3HeCnoco6HOCTU HEepPBHbIX NPOBOAAWMX NyTeil
HEAPOMOHWTOPUHI NPOBOAMUACA B AWHaMWKe - JO W nocne onepa-
TUBHOTO BMellaTeNbCTBa Ha WMUTOBUAHON Xenese. Ih(HEKTUBHOCTb
BK/toYeHna MOHM B cxemy XUPYpPruyeckoro ne4yeHus oueHusanachb
Nno KONM4YecTBYy ciyyaeB nospexaeHus BMH n penHtybaunm tpaxen B
CBA3W C Pa3BUTUEM OCNOXHEHWI, BOZHMKaBLWUX B NocneonepaynoH-
HOM nepuofe.

CTaTUCTUYeCcKMit aHann3 BbLIMONHEH C WCMONb30BaHWEM MNpo-
rpammbl IBM SPSS Statistics Bepcuu 20. AGCONIOTHbIE BENNYUHbI ObiNn
npefctaBneHbl B BUAE CPEAHUX 3HAYEHUI U UX CTAaHJAPTHOR OWMNGKN
(M£SD), a OTHOCUTENbHbIE - B BUAE f0N€i. CpPABHEHNS HE3AaBUCUMbIX
a6CoONTHLIX BENNYNH NpoBOAMNNCL NOo U-kputeputo MaHHa-YUTHH,
OTHOCUTE/IbHbIX BENMYMH - C MOMOLbIO KpUTEPUSA Xx2. MpnM MCNonb3o-
BaHMW BCeX MeTOA0B aHaNu3a pasinuyMa CYUTANUCL CTATUCTUYECKU

3HaYMMbIMU NpU BennuynHe nokasatens p<0,05.

PesynbtaTtel U UX o6cy>xgeHue

AHann3 MeANLNHCKNX KapT NO3BONINA BbIABUTb Cay4Yan NOBPeX-
neHns BMH: 1 (1,0%) B ocHOBHOW rpynne npoTus 17 (14,6%) - B KOH-
TponbHoi (p<0,05). PemHTy6auusa Tpaxeum noTtpe6oBanacb 2 (2,1%)
naymMeHTamMm OCHOBHOW M 7 (6,0%) - KOHTponbHOW rpynn (p>0,05). /3
HUx 5 (4,3%) onepaumnii 6bIN0 BbINOHEHO B CBA3U C ABYXCTOPOHHUM
nospexpaeHuem BrH (tabn. 2).

Takum o6pa3om, BbIfiBAEHO, YTO npumeHeHne WOHM npu xu-
pypruyeckux smewatenscrsax Ha WX cHU3UN0 KONMYECTBO XUPYpPru-
YECKMX OCNOXHEHMWIA. Tak, yacToTa nospexpaeHus BIH ymeHblWwMnach

Ha 13,6% (p<0,05). Kpome TOro, OTMEYEHO, YTO YMEeHbl EeHNe cnyyaes

BECTHMK ABVLEHHDbI
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All patients have signed informed consent to undergo sur-
gery. The research was exempted from approval by the local re-
search ethics committees due to the study's retrospective design.
All patients underwent a standard clinical, laboratory and instru-
mental examination.

Patients were divided into two groups: group |- the study
group, which included 96 patients who were operated on using
IONM and group Il - the control group, in which 116 patients un-
derwent surgical treatment without using this method.

The IONM was performed using the Nicolet EDX system
(Natus Neurology Inc., Middleton, WI, USA). The sensor made it
possible to detect and record the electrical activity produced by
muscle contractions in response to RLN stimulation by an elec-
trode with a graphic image displayed on the computer screen. In
addition, the electromyographic waveform amplitude allowed for
assessing the integrity of nerve conduction.

The current intensity ranged from 0.7 mA to 15-20 mA. The
stimulus frequency was 4.7 Hz. For electromyography control, a
surface electromyography electrode was fixed on the neural in-
tegrity monitor (NIM) electromyogram (EMG) endotracheal (ET)
tube NIM Flex EMG endotracheal tube (Medtronic, Minneapolis,
MN, USA). The needle stimulation electrode (Inomed Medizin-
technik GmbH, Emmendingen, Germany) was handled by the
operating surgeon, who used it to monitor the RLN. In addition,
a ground electrode was placed between the stimulation and
sensing electrodes. Thus, during the operation, the surgeon re-
ceived information about the localization and functional state of
the nerves in the operating field and could perform the necessary
manipulations without the risk of nerve damage.

To assess the viability of nerve pathways, neuromonitoring
was carried out over time - in the preoperative and postopera-
tive period of the thyroid gland surgery. In addition, the impact
of the IONM incorporation into the surgical plan was evaluated
by assessing the incidence of damage to the RLN and tracheal re-
intubation due to complications that occurred during the postop-
erative period.

Statistical analysis was performed using the software IBM
SPSS Statistics for Windows, Version 20.0, IBM Corp, Armonk, NY,
USA. Absolute values expressed as mean and standard deviation
(MSD) were calculated, and relative frequencies were represent-
ed as percentages. Mann-Whitney U-test was used for paired
comparisons between independent groups in quantitative vari-
ables. Chi-squared (x2) test was used to compare categorical vari-
ables. Results were considered statistically significant at a p-value
<0.05.

Results and DiscussioN

the medical records analysis revealed the injury to the RLN
in 1 (1.0%) patient in the study group versus 17 (14.6%) in the
control group (p<0.05).
quired 2 (2.1%) and 7 (6.0%) patients in the study and the control
groups, respectively (p>0.05). Of these, 5 (4.3%) patients needed

In addition, tracheal reintubation re-

surgeries due to bilateral injury to the RLN. A comparison of post-
operative complications between groups | and Il is presented in
Table 2.

As shown in Table 2, using IONM in surgical interventions on
the thyroid gland reduced the number of surgical complications.
Thus, the incidence of RLN damage decreased by 13.6%, p<0.05.
In addition, it was noted that a decrease in the incidence of RLN
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Ta6nuya 2 CTPYKTYypa nocneonepaynoHHbIX OCNOXKHEHWI no rpynnam (a6c., %)

rpynnbl naLueHToB

OCnoXXHeHne
I, ocHoBHasa (n=96)

MospexpaeHne BMH (ogHOCTOpPOHHEE) 1(1,0%)
MoBpexaeHne BIH (ABYyXCTOpOHHEE) He oTmeyeHO
MoBpexpaeHne BIH (Bcero) 1(1,0%)
fematoma B 06nactm onepauuu 2 (2,1%)
PenHTty6auns 2 (2,1%)
fmnonapaTtupeos 2 (2,1%)
OcunnocTb ronoca 3 (3,1%)
3aTpygHeHHOe AblXxaHue 1(1,0%)
Ovcharnsg 2 (2,1%)
Nnxopapka 1(1,0%)
TowHoTa, pBOTa 22 (22,9%)

MpUMeyaHme: p- CTaTUCTUYECKAas 3HAYMMOCTL pasnnunii Nokasateneil Mexay rpynnamu | u Il (No kpuTepuio X2¢ nonpaskoii Metca * -

Table 2 Comparison of postoperative complications between groups | and Il

P
Il, KOHTpONb (N=116)

2 (10,3%) =0,012 (x2=6,36)
5 (4,3%)
17 (14,6%) =0,001 (x2=10,84)
2 (1,7%) >0,05 (x2=0,10)
7 (6,0%) >0,05 (x2=1,16)

He oTmeuyeHO
35 (30,1%) <0,001 (x2=24,31)

(
>0,05 (x2=2,36)
(

7 (6,0%)
6 (5,1%) >0,05 (x2=0,66)
4 (3,4%) >0,05 (x2=0,48)

20 (17,2%) >0,05 (x2=1,06)*

6e3 nonpasku Metca)

Patient groups, n (%)

Variable
Group | (n=96)
Unilateral RLN injury 1(1.0%)
Bilateral RLN injury Not noted
Total RLN injury 1(1.0%)
Postoperative hematoma 2 (2.1%)
Reintubation 2 (2.1%)
Hypoparathyroidism 2 (2.1%)
Hoarseness 3 (3.1%)
Laboured breathing 1(1.0%)
Dysphagia 2 (2.1%)
Fever 1(1.0%)

Nausea, vomiting 22 (22.9%)

Note: p is the statistical significance of the difference between groups land Il (according to the criterion x2with the Yates correction; * -

nospexpaeHns BMH conpoBoXpganocb, XOTb U CTaTUCTUYECKM He3Ha-
YAMBIM, NOBTOPHbIX WMHTy6aumnini Ha 3,9%
(p>0,05).

AHanM3 KAUHUYECKMX AaHHbIX MocneonepalMoHHOro nepuoga

HO CHUWXEeHMeM 4acToThbl

BbIABMN CTATUCTUYECKN 3HAYUMYIO Pa3HULY B COXPAHEHUN OCUMIOCTMH
ronoca B Te4yeHWe Bcero nepuofa HabnwogeHua y 35 (30,1%) nauyu-
€HTOB KOHTPO/NIbHOW rpynnbl v ToNbKO Y 3 (3,1%) 60/bHbIX OCHOBHOM
(p<0,05). Mo ocTanbHbIM NapamMeTrpam nocneonepaLMoHHOroO Nepuo-
fla Takxe MMena MecTo pasHuua nokasaTeneil, XoTa U cTaTUCTUYECKM
He3Haunmasn. Tak, anobbl Ha 3aTpyfHEeHWe AblXaHUd nNpefbABAAN
1 (1,04%) nayueHT OCHOBHOW rpynnbl n 7 (6,03%) - KOHTPONbHOIA.
Owncharma otmevanacb 2 (2,08%) 60N1bHbBIMW OCHOBHOW rpynnbl 1 6
(5,35%) - KOHTPONbHON. XXanobbl Ha TOWHOTY U PBOTY NPeAbABAANU
22 (22,9%) nayueHTa OCHOBHOW rpynnbl M 20 (17,2%) 60NbHbIX KOH-
TPONbHON’, 4TO MOXeT 6bITb CBA3AHO C peakuyueil Ha npemefuKaLmnio
1N HefoCTaTOYHOW NOATOTOBKOW mauMeHTOB K ONepaTMBHOMY BMella-
TENbCTBY.

BknouyeHne NOHM B cxemy onepauum ysenuuusano ANUTENb-
HOCTb BMellaTenNbCTBa: OHO OCTaBW/IO B OCHOBHOW rpynne B cpegHeM
98,7+6,1 MWH, 80,1+8,1 muH (p<0,05). OgHako,
MeHbW WA NPOLEHT OCNOXHEHW NOBAMAN Ha CPOKM HaXOXAeHUs

B KOHTPONIbHOW -

nauneHToB | 1 Il rpynn He TONIbKO B OTAENEHUW aHEeCTe3nonornu wu
peaHumauuu (6,2+0,5 n 7,4+0,3 fHel cooTBeTCTBEHHO, p>0,05), HO K
B cTaumMoHape B uenom (59,1+1,7 n 121,3+4,8 KoiiKo-AHeElW COOTBET-

CTBEHHO, p<0,05). HekoTopble nayuMeHTbl OCHOBHON rpynnbl 6GblAn
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Group Il (n=116) P

2 (10.3%) =0.012 (x2=6.36)
5 (4.3%)
17 (14.6%) =0.001 (x2=10.84)
2 (1.7%) >0.05 (x2=0.10)
7 (6.0%) >0.05 (x2=1.16)
Not noted
35 (30.1%) <0.001 (x2=24.31)
7 (6.0%) >0.05 (x2=2.36)
6 (5.1%) >0.05 (x2=0.66)
4 (3.4%) >0.05 (x2=0.48)

20 (17.2%) >0.05 (x2=1.06)*

without the Yates correction)

damage was accompanied by, albeit statistically insignificant, a
p>0.05.
Clinical data analysis of the postoperative period revealed

reduced rate of tracheal reintubation (by 3.9%),

a statistically significant difference in the persistence of hoarse-
ness throughout the entire observation period in 35 (30.1%) and
3 (3.1%) patients of the control and the study groups, respective-
y (p<0.05). Regarding other postoperative complications, there
was also a difference in indicators, although statistically insignif-
icant. Thus,

one (1.04%) and seven (6.03%) patients in the study and control

complaints of laboured breathing were present in
groups, respectively. Dysphagia was noted in two (2.08%) and six
(5.35%) patients in the study and control groups, respectively.
Nausea and vomiting were present in 22 (22.9%) and 20 (17.2%)
patients of the study group and the control groups, respectively,
which may be due to premedication side effects and suboptimal
preparation of patients for surgical intervention.

At the same time, incorporating IONM
it averaged 98.7+6.1 and 80.1+8.1

respectively, p<0.05.

in the surgical plan
increased the operative time:
minutes in the study and control groups,
However, a reduced complication rate positively affected the
lengths of stay for patients of groups | and Il in the intensive care
unit (6.2+0.5 and 7.4+0.3 days, p>0.05) and the

overall length of hospital stays (59.1+1.7 and 121.3+4.8 days, re-

respectively,

spectively, p<0.05). In addition, some study group patients were

transferred to the specialized endocrinology department on the



Bonkos EB ¢ coasT. Helipohn3monornyeckmnii MOHUTOPUHT

nepesefieHbl B NpopuibHOe OTAEeNeHNne B leHb OnepaTUBHONO BMe-
wartenbCTBa.

M3BECTHO, YTO NpWM NpoOBefeHUU onepaTWBHbLIX BMeLaTeNbCTB
B 061aCTU Wewn BbICOK PUCK nMoBpexaeHna BrH, urpatwwero BaxHyo
pofib, B YaCTHOCTM, B ros0coo6pa3oBaHnmn. Pa3snutne 3T0ro 0CAOXHE-
HUA MOXeT 6bITb 06YCNOBNEHO:

. HenpefHaMepeHHbIM MepeceyeHnem Hepsa (peAkoe oc-

NOXHeHue);

. (OYHKLUMOHANbHBIMWU HapyweHNAMMN aHaTOMWUYeCKN Heuns-
MEeHEHHOTO BIMH npu mn36bITOYHOW Tpakuuu WX n pacta-
XXEeHWUN HepBa, NpW cAaBNeHWU Nuratypoii B npouecce ne-
peBsA3KM coCyf0B M Ap.;

. WHAMBUAYANbHBIMWU  @HATOMWYECKUMU OCOBEHHOCTAMMU
nayueHTa: noMmumo Tonorpaduyecknx ocobeHHocTel pac-
nonoxeHus, go 50% BMH nmetot BapnabenoHoe cTpoeHue,
pacnafasacb Ha 2 unuM 3 BeTBU nepef BXOX[AEHWeM B rop-
TaHb, B CBA3M C YeM MOTOpPHAA BeTBb HepBa CTAHOBUTCA
6onee 4YyBCTBUTENbHOW K TpPaBMUPYOLWMUM areHtam, yka-
3aHHbIM BbillE.

MeprvonepaynoHHble nospexpaeHna BIH obycnasnuBalT ak-
TUBHYIO MOCNeONepaLnoHHY0 WHTEHCUBHYIO Tepanuio 1 MPONIOHIN-
pylOT CPOKM rocnutanusaumu. Npu 3TOM KAMHUYECKME NPOABNEHUA
OCNOXHEHWUNA (3aTPyAHEHUN AbIXaHWUA U TNOTaHUA, OCUNNOCTb ronoca
M Ap.) CYyWeCcTBEHHO CHMXAKT KaYeCTBO XW3HM NaLWeHTOB U MOryT
npuBOAUTL K CTOWKOA MHBanuAusauun. A nposefjeHne MOBTOPHbIX
onepauuii NoBbIlWlaeT PUCK NOBPEXAEHUA HEPBOB.

B cBA3M C3TUM, 60/bLIOE 3HAYEHNE UMEIOT KaK KBanndukaums n
ONbIT XMpypra, NO3BONAOLULIMNE MY TOYHO ONpefeNnTb PacnosoxXeHune
BIH, Tak u NnpuMeHeHne AONOMHUTENIbHbIX NepuonepaLmuoHHbIX Me-
T040B. OA4HUM U3 HUx asnsetcd MOHM. HecmoTpa Ha gocTaTo4yHO 06-
WWNPHbIA ONbIT UCNONb30BAHUSA, BONPOC 06 3h(HEKTUBHOCTM €ro npu-
MeHeHusa B xupypruu WK ocTaétca oTKpbITbIM. Pag uccnegosatenei
He 06HApPYXMWNU CTaTUCTUYECKN 3HAYMMbIX MPEUMYLLecTB UCMNONb30-
BaHus metopda [8, 9]. K HEraTuBHbIM MOMEHTaM TakXe OTHOCATCA W
CyulecTBeHHOe yBe/iM4yeHne CTOMMOCTM U NPOAO/MKUTENLHOCTA one-
paTMBHOro BMelarenscrsa [9]. BMecTe ¢ TeM, aBTOpPbl HE UCKAOYAOT
Lenecoobpa3HoOCTb ero NPUMEHEHUA B KOHKPETHbIX CUTyaLuax: Kak
BO3MOXHOCTb NpefoTBPaTUTb [ABYCTOPOHHIOK TPaBMy [0N0COBbIX
HEpPBOB W pa3BUTUA napanuya ropTaHu; C LENbl uAeHTUGUKayum
BMH npu BbINONHEHWW MOBTOPHbLIX onepauywuii; npu 60koBON Numda-
LEHIKTOMUM; Ype3MepHOM yBenmyeHun ob6véma LWXK; ana cHuxeHus
pUCKa XMPYPrMyeckKoro BMellaTeibCTBa Y HAYMHAO LW NX 3HAOKPUHHbIX
xupypros nap. [8].

MonyyeHHble B HalWweMm WCCNe[0BAHWU [aHHble KOPpPenupyloT C
pesynbTataMu uccneposateneit, cumtawwux npumeHeHne MOHM npu
xupyprun WX Lenecoo6pasHbiM. B MHOTOLEHTPOBOM WCCNef0BaHUN
Staubitz JI et al (2020) noaTBepXAeHa ero apheKTMBHOCTb B KayecTBe
[ONONHUTENBHOTO MeTofa, CNOCOOCTBYIOWEr0 CHUXEHUIO pUCKa He-
npefHamepeHHOro nospexaeHus BMH, xotd u He ucknwyvyaer ero nosn-
HOoCTbto [10]. VI3 MONOXWTENbHbIX MOMEHTOB MPUMEHEHWs MeToaa,
Hapsfy CO CHMXXeHNeM BEPOATHOCTMN OCNOXHEHW, OTMevaeTcss yMeHb-
WweHne obLyero KonnyecTsa Hel rocnutannsaLmm naLmeHToB 1 3artpar,

CBAI3AHHbIX C/IeYEHNEM NOCAeoNnepaLMoHHbIX 0CN0XHeHWA [11, 12].

3aknwo yeHue

NMpuMeHeHWe HEAPOMOHUTOPUHIA BXUPYPTUN WUTOBULHON Xe-
nesbl N03BONAET CTATUCTUYECKN 3HAUYMMO CHU3UTbL YACTOTY NMOBPEXAE-
HUWii BO3BPATHOIO rOPTAHHOIO HEPBA U OCUNIOCTU rofioca. OTMeueHo,
XOTSl W CTATUCTUYECKM HE3HAYMMOEe, HO YMEeHbL eHWe Cly4YaeB PeuH-

Ty6auum Tpaxeu. HecmMoTps Ha GONbWYyK ANUTENbHOCTb BPEMEHM

BECTHMK ABVLEHHDbI
Tom 24 * Ne 3 * 2022

day of surgery as they did not require treatment in the intensive
care unit.

It is known that neck surgery is associated with a high risk of
injury to the RLN, which is essential to vocalization, among other
things. This complication may be caused by:

- the unintentional severing of the nerve (a rare compli-

cation)

- dysfunction of anatomically intact RLN due to exces-
sive traction on the thyroid and stretching of the nerve,
compression due to entrapment of the nerve in the lig-
ature of the blood vessel, etc.

. patient-specific anatomy: in addition to the anatomical
variability of the RLN location, up to 50% of the RLN
have a variable branching pattern, dividing into 2 or
3 branches before entering the larynx. Therefore, the
motor fibres of the nerve become more sensitive to the
traumatic factors mentioned above.

Perioperative injuries to the RLN result in targeted postop-
erative intensive care and prolonged hospital stay. At the same
(difficulty
breathing and swallowing, hoarseness, etc.) significantly reduce

time, the clinical manifestations of complications
patients' quality of life and can lead to persistent disability. In ad-
dition, repeated surgeries increase the risk of nerve damage.

In this regard, the surgeon's qualifications and experience
are of great importance, helping to determine the RLN location
accurately. Of equal importance is the use of additional perioper-
ative techniques, including IONM. However, despite the vast ex-
perience in using IONM, the question of the IONM's effectiveness
in thyroid surgery remains undetermined. Several researchers
fail to find statistically significant advantages to using the tech-
nique [8, 9]. The IONM's disadvantages also include a substantial
increase in the cost and prolongation of operative time [9]. How-
ever, IONM has recently been reported to be helpful in special
cases: to prevent bilateral laryngeal nerves injury and consequent
laryngeal paresis; to identify the RLN when performing repeat-
ed operations; in the patients undergoing lateral cervical lymph
node dissection; excessive enlargement of the thyroid; to reduce
the surgical risk in novice endocrine surgeons, etc. [8].

The data obtained in our study correlate with the results of
other researchers who consider the use of IONMs in thyroid sur-
gery appropriate. For example, in a multicenter study by Staubitz
JI et al (2020), its effectiveness was confirmed as an additional
method that helps reduce the risk of unintentional damage to the
RLN. However, it does not entirely exclude it [10]. The advantages
of the use of the method include a reduction of the risk of un-
intentional damage to the RLN and other perioperative compli-
cations, a decrease in the overall length of hospital stay and the
costs associated with the treatment of postoperative complica-
tions [11, 12].

CoNCLusioN

Using neuromonitoring in thyroid surgery can significantly
reduce the risk of damage to the recurrent laryngeal nerve and
subsequent development of hoarseness. In addition, there was
a statistically insignificant decrease in the tracheal reintubation
rate. Despite the prolongation of operative time, the use of the
method helps to reduce the average length of stay of patients in
the intensive care unit and overall hospital stays.

303



Volkov EV etalneurophysiological monitoring

onepaTMBHOrO BMeLATeNbCTBa, NPUMEHEHUE MeTofa CnocobCeTByeT

coKpaleHno cpeHeil NPOJOMKMUTENLHOCTM NPeGbiBaHUS NaLUEHTOB

KaK B nanaTte WHTEHCUBHON Tepanuu, Tak W B CTalMoHape B LLesoM.
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