TAP CHI NGHIEN ClPU Y HOC

(PNG DUNG CANH BAO THAN KINH TRONG PHAU THUAT
iT XAM LAN DIEU TRI TRUOT DOT SONG PON TANG COT SONG
VUNG THAT - LUNG CUNG

Tran Trung Kién"~, Kiéu Dinh Hung'?

'Bénh vién Pai hoc Y Ha Noi
2Trirong Dai hoc Y Ha No6i

Phéu thuat cét séng it xdm Ian c6 st dung cénh béo thén kinh véi d6 an toan cao hién nay dang la xu thé phat
trién va duoc mé réng chi dinh, déc biét trong céc bénh ly truot dét séng thét lung - cting phtrc tap. 50 bénh nhan
trirot dét séng don téng viing cét séng that lung - cung duoc phéu thuat MIS TLIF c6 str dung cdnh bao than kinh
tir thédng 11/2022 dén thang 12/2024. Cac bénh nhan duoc gay mé khéng gién co, ldy baseline va theo déi theo
quy trinh dua trén cac chi s EMG, MEP va TrEMG. D6 nhay va dé déc hiéu tuong ting: EMG, MEP va EMG/MEP
14n luotla: 33,3% va 95,7%, 66,7% va 95,7% va 66,7% va 97,8%. Chi sé TrEMG st dung & 10 bénh nhén, & viing
an toan. C6 2 truong hop bién déi séng kém dau ré sau mé, dép (rng véi diéu tri bdo tén. Mirc d6 céi thién 1ém
sang ctia nhém am tinh la tuong déng va cé sw khéc biét giita nhém duong tinh va duong tinh gid. Sw céi thién
triéu chirng sau mé 6 thang cé lién quan dén mirc cai thién chi sé khi theo déi qua céc phuong thirc canh bao
than kinh, ttr 6 thédng dén 12 théng, khéng cé sw khac biét. Khong ghi nhén bién chiing hay tén thuong thén kinh
van doéng sau mé. Str dung canh béo than kinh da mé thirc trong mé ddm béo sw an toan véi do nhay ciing nhw

do dac hiéu cao. Mirc dé cai thién bién dé séng sau mé tuong duong tién trién cua triéu chirng sau mé 6 thang.
Tir khoa: Canh bao than kinh trong mé, EMG, MEP, TrEMG.

I. DAT VAN BE

Ph&u thuat cot sbng it xam lan cé nguy co
tén thwong than kinh do trwéng phu thuat nhé
va rat khé danh gia dwoc tiéu chuan giai ép ré
than kinh.'2 Dac biét trong truwot dbt séng viing
that lwng - cung, v&i nhitng thay ddi gidi phau
qua thdi gian, nhirtng tén thwong nhuw vay cé
thé khong dwoc phat hién bdng mét thwong,
chung cé thé xay ra va tién trién ma phau thuat
vién khong biét. Vi vay, cac cong nghé mai luén
duwoc phat trién va hoan thién, dic biét 1a hé
thdng canh bao than kinh trong mb.22 Dé c6 thé
khang dinh phau thuat nan truot it xam lan co
an toan hay khéng, ho&c giai ép than kinh bao
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nhiéu 1a dd thi viéc ing dung canh bao than
kinh da mo thc la vé cung quan trong.245 Vi
vay, chung téi tién hanh nghién clru nay voi
muc tiéu: Danh gia hiéu qua cta hé thdng canh
b&o than kinh da mé thirc trong phau thuat MIS
TLIF diéu tri trwot dét sébng don tAng ving that
lwng - cung tai Bénh vién Dai hoc Y Ha Noi.

Il. DOl TWONG VA PHPONG PHAP

1. Déi twong

50 bénh nhan truot dét sdng don tang ving
c6t sbng that lwng - cung dwoc phau thuat MIS
TLIF tai Bénh vién DPai hoc Y Ha N&i tr thang
11/2022 dén thang 12/2024.

Tiéu chuan Iwa chon

(i) cac bénh nhan cé trwot dét sébng don
tang vung thét lung - cung, dwoc phiu thuat
MIS TLIF
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(ii) A0 trwot < dé I,

(iii) c6 tin hiéu baseline day du.

Tiéu chudn loai trov

(i) cac bénh nhan da tirng md cot séng that
lwng,

(ii) khéng ghi nhan dwoc baseline,

(iii) cac bénh nhan cé chdng chi dinh phau
thuat chung.

2. Phwong phap
Thiét ké nghién ciru
Nghién ctru mo ta.
Hé théng st dung trong phau thuéat

Hé thdng canh bao than kinh NVM5 cla
Nuvasive cung véi cac hé théng dién cwc kim
gan trén bénh nhan va TrEMG.

Hinh 1. Hé th6ng NVMS5 va TrEMG kiém tra sw toan ven ctia cuéng séng

Cédc bworc tién hanh:

- Bénh nhan dwoc s dung thubc gidn co
ngan dé dat noi khi quan (NKQ).

- Mé&c dién cuc tai cac vi tri theo so d6 va lay
baseline trwdc rach da.

Quy trinh theo déi than kinh trong mé:
theo d6i da mé thirc

- Dién co tw phat hodc chay tw do (EMG)
duwoc ap dung rong rai dé theo d&i chirc ndng
ré than kinh chon loc trong phau thuat tdy séng.

- Dién thé goi van déng (MEP): dwoc goi lén
bang cac dién cuc xuyén so dwoc dat trén da dau
trén khu vwe vé ndo van dong cta hép so. MEP
co cho phép phan tich chon loc va cu thé vé tinh
toan ven chlrc nang clia cac vung van doéng di
xubng, t¥ vé ndo van dong dén co chi phéi.

- TrEMG duoc kich hoat d& danh gia tinh
toan ven cla cac cubng that lwng: mét clip dién
cwc dwoc kep vao dung cu twong ng: kim
vao cudng, taro va tay bat vit. Cac buwéc vao
cubng dwoc danh gia dua trén thdng sb trén
man hinh, theo d4: chi s6 mau xanh 1a an toan,
mau vang la cuéng bj v& vé xwong nhirng chua
cham than kinh, mau dé la da cham than kinh.

- Céac dién cwc dwoc mac twong ng &
nhém co bung chan (L5 - S1), co chay trudce
(L4 - L5), co t&r dau dui (L2, L3, L4), co nhj dau
dui (L5, S1, S2), co dang ngén ut (C8, T1), co
dang ngan ngén cai (C8, T1), co gap cb tay
quay (C6, C7), co Delta (C5, C6) va hai dién
cwc kich thich vé ndo & vung C3 - 4.
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Measure from the lateral corner of the eyes

2 48

Hinh 2. So d6 méc cac dién cwc & chi trén, chi dwéi va dién cwe kich thich vé nao

Céc dau hiéu cénh bdo

- MEP: DAu hiéu nguy hiém khi séng MEP
khoéng dap trng hodc giam 80% bién do so voi
ban dau.

- EMG: khi c6 d6 tré kéo dai > 5 giay, luc do
can kich thich cht déng bang MEP.

Dinh nghia tén thwong than kinh

- Danh gia sw hoat dong cuta than kinh duoc
thwe hién trwéc va sau phau thuat, bao gém
danh gia nhirng thay déi vé strc manh va cadm
giac co tw chi.

- Bién chirng thén kinh: 1a bat ky triéu chirng
va/hoac déu hiéu than kinh méi nao hoac tinh
trang x4u di cla triéu chirng va’hodc déu hiéu
da co trwdc dé xay ra ngay sau khi phau thuat
va c6 tinh chét thoang qua hoéc vinh vién.

- Duwong tinh: Thay dbi tin hiéu séng trong
phau thuat va xuat hién tén thwong than kinh
twong trng thé hién qua triéu chirng Iam sang
sau mo.

- Am tinh: Tin hiéu séng hang dinh trong mé
va khong xuét hién tdn thwong than kinh twong
¢ng sau md.

- Am tinh gid: Tin hiéu séng hang dinh trong
mé, nhung sau md lai xuét hién tén thuwong
than kinh twong &ng.

- Duong tinh gid: Thay dbi tin hiéu séng
trong mé, nhung sau mé khéng xuét hién tén

thwong than kinh twong tng.

- Tén thuong tuc thi: xuat hién canh bao
than kinh & mot thao tac, tién hanh thay déi
thao tac va song canh bao tré vé binh thuwéng
trong md, sau mé ciing khéng xuét hién thém
ton thwong than kinh twong (ng.

Dwong tinh
Do nhay = -
Duwong tinh + Am tinh gid
Am tinh
D6 dac hiéu =

Am tinh + Dwong tinh gia

Dot ngét phat hién mat tin hiéu:

- Tam dirng tha thuat, kiém tra huyét ap, duy
tri huyét ap tbi da > 90mmHg.

- Kiém tra lai lwong khi mé va ddi chiéu véi
céac chi sb trén monitor IONM.

- Kiém tra lai vi tri cac dién cuc.

- Kiém tra sw nguyén ven cla ré than kinh
hodc vi tri cta vit: c6 thé gidi phong chén ép
thém & bén goi y tén thwong; déi véi vit: can
thao ho&c kiém tra lai vi tri trén Carm hai binh
dién hoac st dung TrEMG hoéc thay dbi huwéng
vit cho dén khi séng xuét hién lai trén may.

- Khi d4 lam tat ca cac thao tac trén ma séng
van khéng xuét hién thi sé tiép tuc hoan thanh
ca phau thuat va danh gia lai triéu chirng sau
phau thuat.
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Phaén tich sé liéu
Dwa trén phan mém théng ké SPSS 23
3. Pao dirc nghién ciru

Nghién ctu tuan thd cac quy dinh vé dao
dlrc trong nghién ctru y sinh. Cac xét nghiém
trong nghién ctru tuan tha theo dung cac quy

trinh, quy tdc phong xét nghiém. Ngudi bénh
va gia dinh dwoc giai thich vé wu nhuwoc diém
cta phwong phap phau thuat cé sir dung canh
bao than kinh, cac théng tin dwo'c ma hoa, dam
bao tinh bdo mat.

Ill. KET QUA

Bang 1. Gia tri ca tirng phwong thirc canh bao than kinh trong mé

EMG MEP EMG/MEP
Duwong tinh 1 2 2
Am tinh 45 45 45
Duwong tinh gia 2 2 1
Am tinh gia 2 1 1
Tre thi 0 1 1

- 5 trwdng hop c6 bao dong thay dbdi séng
MEP, trong d6 c6 2 ca dwong tinh, 2 ca dwong
tinh gid va 1 ca cé tén thwong than kinh tirc
thi, xuat hién canh bao khi d&t cage sat ré than
kinh, sau khi diéu chinh hwéng kém theo vén
nhe ré thi song tré vé binh thwong.

- 3 trwdng hop bao dong EMG, ¢é 1 trwong

hop cd triéu chirng ngay sau phau thuat.
- EMG: d6 nhay 33,3%, do dac hiéu 95,7%.
- MEP: d6 nhay 66,7%, d6 dac hiéu 95,7%.
- EMG/MEP: d6 nhay 66,7%, d0 dac hiéu
97,8%.
- Chi s6 TrEMG duwoc danh gia trén 10 bénh
nhan va hoan toan & trong vung xanh.

Bang 2. Trwong hop cé thay déi séng va lam sang sau mé

... Ténthwong Tén thwong L , < N
Vi tri N i N Theéi gian IONM Tinhchat Phuc hoi
trong mo trwdc mo
1 L45 L4 - 120 EMG/MEP  Céam giac 3 ngay
2 L45 L5 + 110 EMG/MEP  Céam giac 5 ngay

- 02 trwdng hop bién ddi séng kém theo biéu
hién chén ép than kinh sau mé.

- Trwdng hop thir 1: gidi ép hai bén L45 va
ton thwong L4 bén dbi dién, gay bubt sau mé,
sau 3 ngay triéu chirng cai thién.

- Trwong hop thé 2: pha khép L45 va tdn

thwong L5 cung bén, sau mé dau ré L5, sau 5
ngay triéu chirng cai thién.

- Danh gia dwa trén cac nhom bénh nhan
cho canh bao than kinh am tinh trong phau
thuat so sanh mwc cai thién triéu chirng qua
céc thoi diém.
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Bang 3. Mirc thay dbi triéu chirng so vé&i trwé'c mé dwa trén cac mod thirc canh bao than kinh

Cac phwong thirc canh bao than kinh

Cac thoi diém EMG MEP EMG/MEP
VAS lung 41+11 42+1.2 42+1,2

Sau mé VAS chan 54+1,2 54+1,2 54+£1,2

ODI 13+41 13,14 134

VAS lung 55+0,9 55+0,9 55+0,9

Sau 6 thang VAS chan 56+09 56+0,9 56+09
ODI 16,9+4,3 17,2+4,3 17,1+4,3

VAS luvng 6,4+0,9 6,4+0,9 6,4+0,9

Sau 12 thang VAS chén 58+1,1 58+11 58+11
ODI 19,2+49 19,4+49 19,3+49

Cac phwong thirc canh bao than kinh cho
murc cai thién khac biét qua cac thoi diém sau
phau thuat va sau phau thuat 6 thang.

Tw 6 thang dén 12 thang, muc cai thién
khéng c6 sy khac biét dwa trén cac phwong
thirc canh bao than kinh.

IV. BAN LUAN

Trong qua trinh gy mé toan than, phau thuat
vién khong thé theo déi cdm giac va van dong
clia chi dwéi lién tuc, trong nghién clru, cac
bénh nhan dwoc theo doéi EMG lién tuc, MEP
dwoc theo doi qua tirng thao tac phau thuat va
TrEMG dwoc theo déi d& danh gia sw toan ven
ctia cubng sdng trong quaé trinh dat vit. Theo két
qué nghién ctru, khi st dung IONM da mé thirc:
st dung EMG/MEP thi d6 nhay va do dac hiéu
twong (rng la 66,7% va 97,8% voi ty 1€ am tinh
gid 1a 2%. MEP chd yéu danh gia chirc ndng
va tinh toan ven cla dwdng dan truyén van
dong di xubng tir vd ndo. Chung tdi lwa chon
theo déi MEP theo tirng buwdc cla phau thuat
d&c biét khi bat dau c6 sy bién déng clia EMG,
chinh viéc nay da lam gidm dang k& nhirng rdi
loan van déng sau md néu chi theo d&i don

thuan trén EMG. Trong nghién clru, ching toi
ghi nhan cé 1 trwéng hop xuét hién tén thuwong
ngay trong phau thuat va thé hién trén MEP. Két
qua nay kha twong déng véi nghién ciru cta
Zhuang va cs, tuy nhién trong nhirng tredng
hop tén thwong tire thi thi rat khé danh gia la do
cac didu chinh ky thuat ngay trong md hay do
dwong tinh gid." Mét s nghién ctru khac phan
loai day la dwong tinh that, tuy nhién chang toi
cho rang con rat nhiéu yéu té cé thé anh huéng
dén thay déi MEP, nhw huyét ap, nhiét d6 bénh
nhan, thoi gian phau thuat, thoi gian gay mé.2
Cac tac gid trén thé gidi déu théng nhat vé
viéc, cac thudc tién mé va mé anh hudéng rat
nhidu dén két qua nay, hau hét cac thubc gay
mé dang khi déu gay Grc ché sy dan truyén ti
vd ndo, sirng trwdc tdy séng dén cac dau tan
than kinh...dan dén viéc gidm bién do va kéo
dai thoi gian tiém van dong.? Tiéu chuén dat rao
bao déng cia MEP dwa trén nghién clru cla
Macdonald, dwoc dinh nghia la c6 tdn thuwong
v@i mirc giam bién do I1&n hon 80% trong khi &
céc vi tri khac cé thé hon 50%. Tuy nhién, day
|4 tiéu chuén danh cho c& bénh nhan veo cot
sbng ch chwa c6 nghién ctvu nao cu thé vé
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ngwdng thay ddi cho cac phau thuat MIS TLIF.
Vi vay, chung téi s¢¢ dung ngwdng giam 80%
trén MEP va coi |4 tiéu chuan trong danh gia tén
thwong than kinh khi st dung IONM.®

EMG it anh hwédng béi cac tdc nhan gay mé
va la mét trong nhirng phuong thirc sém nhét
dé theo dai than kinh trong mé cot séng, theo
doi EMG lién tuc giup ghi nhan trang thai tac
dong 1&n ré than kinh trong subt qua trinh phau
thuat.®” Theo do, khi ré than kinh bj vén cang,
chén ép hoac tac ddong manh trong khi phau
thuat, sdng ciing sé& bién dbi theo va canh bao
vé nguy co tbn thwong than kinh. Trong nghién
clru cla chung t6i khi theo déi EMG lién tuc
trong mé, c6 cac thoi diém rat hay gap bién ddi
séng, cu thé khi dung khoan mai hodc bua va
duc xwong dé mé dién khép hodc khi tach day
chang vang... tuy nhién khi hét gian doan thao
tac d6, séng lai tré vé binh thuwdng. Chung toi
phan tich va cho rang, sw bién déi nay chi la
tac dong lwc xung kich tam thoi va khéng gay
ra tbn thwong than kinh twong tng nao. C6
3 ca thay déi séng trén EMG, nhirng thay déi
séng nay khac véi thay dbi do luc xung kich
vi n6 kéo dai bat thwong trén 3 giay, cad 3 ca
nay déu xuét hién va thoi diém vén ré va dat
cage. Tuy nhién, sau khi chinh hwéng va bom
rira nhe bang nwdc mubi sinh ly 4m 9%o thi
séng co cai thién vé binh thuwong khi két thac
cudc mb. C6 2 ca xuét hién am tinh gia, hién
twong nay ciing da dwoc nhidu tac gid mo ta
va dua ra 3 ly do ¢6 lién quan: (1) tén thwong
hoan toan va lap di lap lai trén 1 vi tri cla than
kinh, gay ra nhitng ngat doan hodc mét hoan
toan tin hiéu trén EMG; (2) tén thwong ré than
kinh nang va (3) EMG khéng dwoc phat hién
tire thi khi cAm mau béng dau dbt lwéng cuc,
vi khi tién hanh d6t cdm mau, co rat nhiéu cac
yéu t6 anh hwéng gay nhiéu lén song.28° Trong
nghién ctu cla ching téi khéng gap ly do 1 va
2, va khi st dung dau dét thi hinh dang va bién
do thay dbéi song thay ddi rat I&n, tuy nhién, rat

kho xac dinh cac chi s6 dé sé vé binh thuwdng
khi két thac thao tac dbt cdm mau hay khéng
vi con nhiéu yéu té nhiu. Nhin chung, EMG
don thuan cho két qua khach quan va phan anh
tinh trang chén ép than kinh, gitp han ché cac
bién chirng tén thwong than kinh sau mé do va
cham hoac gian ép qua murc.

Ung dung ctia TrEMG trong dat vit da dwoc
ghi nhan trong nhiéu nghién ctru, ké ca cac
nghién clru phau thuat mé& va phau thuat nep
vit qua cudng qua da.'®2 Cac (rng dung két hop
gitta EMG lién tuc cing véi kiém tra vi tri dat
kim qua cudng dwdi sw dan dwdng cla Carm
trong mé ciing da dwoc bao cdo, cho thay ty lé
v& cubng séng 1a 15%.'2'3 Ngoai ra, ciling co
nhiéu bao cao néi dén ty 1& sai léch cia EMG
va TrEMG khi dat kim Jamshidi, vi vay cac tac
gid khuyén cédo nén s dung taro tao dwong
vao trudrc, kiém tra sw toan ven cla cubng qua
TrEMG trén taro, sau dé mai dat vit'>™ Trong
nghién clru cla chung t6i, TTEMG dwoc theo doi
trén 10 bénh nhan, c6 40 vit dwoc dat qua cubng
qua da va tat ca cac chi sb déu & nguéng xanh
sau khi d&t vit. Ching t6i nhan thay, sau khi dat
kim dan duwong va guide wire, can thiét phai dat
hé théng 6ng nong, sau d6 méi dén cac thao
tac nhu taro va dat vit qua cuéng qua da qua hé
théng 6ng nong dé tranh lam tén thwong thém
co va phadn mém do bj xoén vao chan vit, cé thé
gay sai léch cac chi sb trén IONM.

Sau phau thuat, dwa trén IONM da mé thirc
va dbi chiéu véi triéu chirng 1am sang, chung toi
thu dwoc c6 45/50 trwong hgp am tinh, 2 tredong
hop dwong tinh va 1trwdng hop am tinh gia.

Khi danh gia 2 trwéng hop bién déi séng
dwong tinh, c6 1 trwdng hop xuét hién triéu
ching khi ching téi nghiéng éng nong sang
gidi ép bén dbi dién, trwéng hop con lai xuét
hién khi duc pha khép duéi ctia dbt sébng L4.
C6 1 trwong hop am tinh gia, xuét hién triéu
chirng dau bén dbi dién, méc du ca 3 ca déu
xuét hién triéu chirng dau ré twong tng, tuy
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nhién déu dap ng véi diéu tri bao tén, khong
c6 ca nao phai phau thuat lai, cling nhw khéng
c6 ca nao toén thwong ré van dong sau mé.

Trong nghién ctru, chung toi danh gia mc
cai thién triéu chirng dwa trén thang diém VAS
tai lwng, tai chan va ODI va dbi chiéu véi cac
phwong thirc cdnh bao than kinh. Nhan thay
v&i cac bénh nhan khéng ghi nhan tén thwong
than kinh trong mé, phwong thirc MEP, EMG/
MEPc6 mirc céi thién triéu chirng twong déng
nhat. D6i véi mire cai thién VAS lwng, MEP &
nhom dwong tinh gia cé sw khac biét rd rang so
v&i cac nhém khac. Twong tw véi mire cai thién
VAS & chan, MEP don thuan & nhém dwong
tinh gid khong cé sw khac biét nhiéu véi nhém
am tinh. V&i mec céi thiéen ODI, MEP, EMG/
MEPc6 mirc cai thién sau md la twong déng.
Trong trong nghién ctru, mirc cai thién triéu
ching clia nguwdi bénh sau phau thuat va sau
phau thuat 6 thang cé sw khac biét cé y nghia
thdng ké, ké& ca thang diém VAS |an thang diém
ODI. Khi so sanh mc cai thién [am sang ngay
sau md, sau mdé 6 thang va sau md 12 thang,
nhan thy muc céi thién triéu chirng la khac biét
khi dbi chiéu véi tirng phwong thirc canh bao
than kinh. Tuy nhién, tir 6 - 12 thang thi mirc cai
thién nay khong co sw khac biét. Mot sb tac gia
dua ra cac yéu té tién lwong lién quan dén viéc
ton tai triéu chirng, bao gdm thdi gian chiu triéu
chirng > 16 thang, triéu chirng dau lwng va té bi
> 5 diém, theo nhan dinh ctia nhém nghién ctru
thi cac triéu chirng té bi c6 thé cai thién ngay
sau md 2 tuan, tuy nhién dé hoan toan khéng
anh hwdng dén sinh hoat hang ngay ctia nguoi
bénh thi cling can it nhat 6 thang cho dén 24
thang. Két qua nay ciing twong déng véi cac
nghién ctru clia Oba va cs."

V. KET LUAN

Hé théng canh bao than kinh trong phau
thuat cot sébng néi chung va déc biét phau thuat
cot sbng that lwng it xam l&n da cé nhirng cai

tién rd rét t trong thiét bi dén cac canh bao da
mé thirc. Viéc két hop cac mé thirc cho phép
tang d6 nhay, d6 dac hiéu trong canh bao nguy
co tén thwong than kinh gidp tang do an toan
va han ché bién chirng cho ngudi bénh.
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Summary

INTRAOPERATIVE NEUROMONITORING
IN SINGLE-LEVEL MINIMALLY INVASIVE SURGERY
TRANSFORAMINAL LUMBAR INTERBODY AND FUSION

Minimally invasive surgery (MIS) with application of high level safety intraoperative
neuromonitoring in spine is currently a growing trend and expanding its indications, especially in
the management of severe lumbo-sacral spondylolisthesis. 50 patients with single-level lumbo-
sacral spondylolisthesisunderwent MIS TLIF surgery using intraoperative neuromonitoring from
November 2022 to December 2024. Patients were anesthetized without muscle relaxation, baseline
was taken and follow by protocol based on EMG, MEP and TrEMG. The corresponding sensitivities
and specificities between the IONM modalities: EMG, MEP and EMG/MEP were: 33.3% and 95.7%,
66.7% and 95.7% and 66.7% and 97.8%, respectively. The TrTEMG was used in 10 patients, all signal
was in the safe zone. 2 cases with signal change appear with radicular pain post operative which
improved to conservative treatment. The clinical improvement in the negative group was similar
and there was a difference between the positive and false positive groups. The clinical symptom
post operative 6 months is related to the improvement of IONM modal; from 6 to 12 months. No
complications or nerve function were recorded post operative. Using multimodal neuromonitoring
during surgery ensures safety with high sensitivity and specificity. The degree of improvement
in wave amplitude post operative is equivalent to the progression of symptoms after 6 months.

Keywords: Intraoperative neurological monitoring, EMG, MEP, TrEMG.
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