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Theo d&i do sau gy mé bang dién nio do (Electroencephalography - EEG) ngay
cang tré nén phd bién do phan anh trung thyc tinh trang sinh 1y ndo trong qué trinh
gdy mé. Thong tin hién thi thuong bao gdom chi s6 d6 mé sb hoa, dién ndo quang
phd hoa va dién ndo nguyén ban. Chi sé do mé sb hoa gitip don gian, nhanh chong
trong xac dinh d0 mé. Véi cung mot gia tri hién thi, d6 mé thuong duogc hiéu 1a
nhu nhau mic du st dung thuéc mé khac nhau. Trén thuc té, mdi thudc mé cé co
ché va dich tac dong khac nhau, tao ra nhiing kiéu song EEG dic trung va trang
thai sinh 1y than kinh khac nhau. Bai viét nay nham tong hop céac hiéu biét hién tai
vé co ché tac dung, dic diém EEG nguyén ban va quang phd dic trung ctia mot sd
thudc mé thuong dung va méi lién quan dén nhitng biéu hién trén 1am sang. Tai
liéu phu hop tir co s¢ dir liéu PubMed, ScienceDirect va Google Scholar thong qua
cac tir khoa lién quan dén duoc Iy hoc thude mé va sy thay d6i EEG dugc tong hop

va phan tich.
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EFFECTS OF COMMONLY USED ANESTHETIC AGENTS
ON ELECTROENCEPHALOGRAM CHANGES DURING ANESTHESIA

Abstract

Monitoring the depth of anesthesia using an electroencephalogram (EEG) has
become increasingly common due to its reliability in reflecting intraoperative brain
states. The displayed information typically includes EEG-derived indices, a spectrogram,
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and the raw EEG signal. The EEG-derived indices provide a simplified means of
assessing anesthetic depth. It is often assumed that similar index values imply
equivalent levels of unconsciousness across different anesthetics. However,
anesthetic agents modulate distinct molecular targets and neural circuits, resulting
in characteristic EEG patterns and divergent neurophysiological states. This
review synthesizes current knowledge of molecular mechanisms, neural pathways,
raw EEG signatures, spectrogram features, and behavioral manifestations
associated with commonly used anesthetics. Relevant literature was systematically
identified through PubMed, ScienceDirect, and Google Scholar searches using
predefined keywords related to anesthetic pharmacology and EEG dynamics, and

was included for qualitative analysis.

Keywords: Anesthetic agent; Molecular mechanism; Electroencephalogram;

Spectrogram.

PAT VAN PE

Str dung cac thiét bi theo ddi EEG dé
danh gia d6 mé ngay cang tré nén phd
bién do nhiing wu viét ma ching mang
lai gitp danh gia d0 mé dugc chinh xac
[1, 2]. Hoat dong dién nay thuong lién
quan truc tiép t6i tinh trang chuyén hoa
va tuét mau ndo. EEG phan anh hoat
dong dién cua vé ndo cling nhu mdi lién
quan voi cac cau trac dudi vo. Do vy
theo doi1 EEG trong gay mé gitip danh
gia chinh x4c tinh trang sinh ly cua nao
duéi tac dong cua thubec mé [3]. Tir d6
¢6 co so diéu chinh lidu lugng thudc mé
nhim duy tri d6 mé 6n dinh gitp tranh
dugc nguy co thic tinh trong phau thuat
do gdy mé néng, ciing nhu réi loan do
gay mé qua sau.

Pa s6 cac may theo doi do0 mé hién
nay déu hién thi thong tin & dang EEG
nguyén ban, quang phd hoéa hoic sb
hoa. Trong khi chi s6 d6 mé s hoa 1a
dang thong tin tr tin hiéu EEG da dugc
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xtr 1y va hién thi thanh dang sé va di
kém v6i thang diém d6i chiéu nham
lugng gia mic d0 mé cua bénh nhan
(BN). Véi cting mot gia tri duoc hién
thi, duoc hiéu rang mic d6 mé va tinh
trang sinh 1y ndo nhu nhau [4]. Tuy
nhién, khi str dung thudc mé c6 co ché
va dich tac dong khac nhau trén than
kinh trung wong thi sy anh huong 1én
hoat dong nao khac nhau [5, 6].

Hiéu duoc su tac dong cua cac thude
m¢é khéc nhau 1én hoat dong EEG trong
gay mé gitp danh gia do mé duoc chinh
xac va hiéu qua. Nghién ctru nay duogc
thuc hién nhdm: Khdi qudt thong tin vé
co ché, dich tac dong trén than kinh
trung wong, anh hwong lén sw thay doi
EEG va quang phé cia mét sé logi
thude mé thwong ding.

* Phirong phdp tim kiém tai liéu:

Tai liéu cho bai téng quan dugc tim
kiém tr co s¢ dit lieu PubMed,
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ScienceDirect va Google Scholar bang
cac tir khoa tiéng Anh (anesthetic agents,
molecular mechanisms, depth of anesthesia,
electroencephalogram, spectrogram)
véi toan tir (AND; OR) phu hop. Gidi
han trong cic bai bdo bang tiéng Anh,
thudc linh vuc Gay me, Than kinh hoc,
va 'Y hoc 1am sang duoc cong b tir nim
2015 -2025. Tong cong 92 bai bao duge
xac dinh qua tim kiém ban dau, lya chon
10 tai liu phu hop nhat v6i muc dich
nghién ctru dua vao phan tich.

Tin hiéu EEG dung trong bai tong quan
nay duoc phan tich ¢ dién cuc vung tran.

NOI DUNG TONG QUAN

1. Propofol

Propofol 1a thudc mé tinh mach duoc
dung phd bién trong khéi mé va duy
tri mé.

* Co ché: Propofol gin véi thy thé
GABAA 6 mang sau synap gady mo kénh,
tang dich chuyén CI" tir ngoai bao vao
ndi bao, tdng phan cuc & mang sau synap,
gay trc ché neuron. Propofol ting cudng
hiéu qua cta cac neuron trc ché. Do

propofol tan trong m& va neuron e ché
phan bé & khip cac cau trac than kinh
trung wong nén propofol tac dong 1én
toan bo cac cu trac nay. O vo nio,
propofol ting cudng hoat dong e ché
clia cac neuron {rc ché téi neuron chirc
nang (neuron hinh thap). Nhan lugi doi
thi 1a viing chira chii yéu neuron trc ché
¢6 chirc nang kiém soat dan truyén thong
tin tir doi thi 1én vo ndo, propofol ting
hoat dong trc ché ciia ving nay toi doi
thi, lam giam dan truyén tin hiéu kich
thich tir doi thi 1én v6 ndo. O than nio,
propofol ting cudng hoat tinh trc ché cua
cac neuron ti nhan trudce thi (cé vai tro
diéu hoa than nhiét, gic nga va hormone)
ctia ving dudi doi dén cac trung khu thirc
tinh cholinergic, monoaminergic, va
orexinergic [5]. Két qua cho thay giam
cac xung dong kich thich tir d6i thi, than
ndo 1én vo ndo gop phan giam tinh hung
phén cua neuron hinh thap ¢ vo ndo, gy
ra dich chuyén song P sang séng o va
xuét hién song cham-9. Chung thé hién
mat hoat tinh dong bd vé thoi gian va
khong gian cta cac cdu tric nio.

Propofol
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Hinh 1. EEG va quang phd dic trung cta propofol [5].
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* Hinh thdi EEG:

Giai doan an than va trang thai kich
thich nghich thuong: EEG déc trung la
song B-y di cung vdi song cham-9, co
bién d¢ 16n hon song y & trang thai thirc
tinh. Séng P thiy trong giai doan kich
thich nghich thuong (BN dugc an than
nhung co biéu hién kho chiu, vat va va
nhimg ctr dong, 161 n6i vo thic), co ché
duoc cho 1a (1) Thong thuong nhan cau
nhat kiém soat hoat dong cua ddi thi,
propofol tac dong dau tién gy trc ché
nhan ciu nhat nay, tir 6 giai phong e
ché cua cau nhat 1én doi thi lam tang
kich thich dan truyén tir doi thi 1én vo
ndo; (2) Liéu thap propofol wrc ché tam
thot kénh kali cham trén neuron vé nao.

Giai doan kho1 mé: Hinh thai EEG
phu thudc vao nhiéu yéu td, trong d6 toc
do truyén thudc dong vai tro quan trong.
Khi tiém bolus, EEG thay ddi nhanh
chong tir song v, P tin sb cao bién do
thép sang song cham-6 bién do cao,
(bién do 16n gap 5 - 20 1an so vé6i bién
do6 song B khi tinh). Trén quang phd
thdy ting niang luong cac séng chim-3,
di cung véi 14m sang chuyén nhanh tir
tinh sang gay mé (10 - 30 gidy), mat dap
ung vaoi kich thich 161 noi, mat phan xa
nhan cau, nging thoé va giam truong luc
co. Mat y thirc do propofol ting cudng
xung e ché tir nhan trude thi t6i trung
khu thirc tinh ¢ than ndo va duéi doi, két
qua 1a xuat hién cac song cham-8. Mat
phan xa nhén cdu do Gc ché cac nhan
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day van nhan s6 I11, IV va VI & néo giira
va cau ndo. Ngimg thd do tc ché trung
khu ho hép va giam truong lyc co do trc
ché nhan lu6i ¢ hanh cau ndo. Tiém
bolus liéu cao propofol, dic biét & BN
cao tudi, EEG c6 thé chuyén sang hinh
thai dang “Gc ché - bung n6” véi cac
doan dang dién xen ké& phirc hop a-p.
Khi tic dung cia lidu bolus thodi lui,
EEG chuyén tir phtrc hop séng chim
hodc “trc ché - bung nd” sang phuc hop
cham-8 di kém a. Thoi gian chuyén d6i
nay phu thudc vao mure do tdc dong cua
lidu khoi mé va dap ung cia timg BN.

Duy tri mé: EEG & dang phtc hop
chdm-8 va o. Sy thay ddi tuong quan
gilta song a va song cham cling phan
anh d6 siu ctia gy mé. Khi méi chuyén
tor tinh sang mé, song a bién do 16n
chdng 14n 1én cung day cua song cham.
Khi mtrc mé sau hon, séng a ndy chong
lan 1én cung dinh cua séng cham. O
trang thai mé sau, xuét hién song “lrc
ché - bung nd”. Tang liéu thubc mé, ty
1¢ doan EEG “lrc ché” cang tang va cudi
cung EEG hoan toan ¢ dang dang dién.
Co ché dugc cho 1a do sy thay d6i bat
thuong thoang qua ctia nong do calci
ngoai bao gy suy giam chirc ning dan
truyén cta synap, 1am méat sy dong bo
gifra cac vung cua vo nao.

Giai doan hoi tinh: Khi nging
propofol, hoi tinh vé ¥ thire di cing véi
su thay thé dan cac séng chim va a bién
d6 cao boi cac song y va B bién do thap.
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Ban dau 1a dich chuyén séng a chong
lan tir cung dinh sang chong lan 1én
cung day cua séng cham. Séng o méat
dan & thuy trude tran va dan xut hién ¢
thiry cham. Két ndi gitra cac ving cia
vO nao va chic nang cac trung khu &
than ndo, d6i thi ndo dan dugc hodi phuc.

2. Ketamin

Ketamin dugc dung trong gay mé va
c6 tac dung giam dau.

* Co ché: Ketamin gan két va phong
bé thy thé NMDA (N-methyl-d-aspartate)
& ndo va tay séng gy tc ché cac kénh
van chuyén. Thong thudng, cac kénh
nay trén neuron Uc ché hoat dong manh
hon so voi cac kénh trén neuron hinh
thap, do vay, khi ding ketamin & liéu
thip dén trung binh, ching vu thé tac
dong 16n neuron wc ché, 1am ting hoat

wn

Tén s6 (Hz)
R R

=

(4] S 10 13 20 25 30 35
Théi gian (phit)

Hinh 2. EEG va quang pho dic trung cta ketamin [5].

* Hinh thdi EEG:

dong cta neuron hinh thap. Piéu nay
giai thich cho hién tuwong ting chuyén
héa & ndo, trang thai phan ly, hoang
tudng, 4o giac trén 1am sang. Hoat dong
ctia vO ndo, hoi hai ma va hanh nhan van
con moi lién két tuy nhién mat sy diéu
khién va kiém soat bai neuron tc ché,
mat dong bo vé khong gian va thoi gian
trong xtr Iy thong tin. Ao giac bi gdy ra
b6i rbi loan dan truyén hé dopaminergic
¢ vo nao trude tran do tang hoat tinh cua
glutamat & thy thé non-NMDA glutamat.
Hiéu qua giam dau do @rc ché dan truyén
glutamat thong qua thy thé glutamat
NMDA trén synap & hach ré sau tiy
song (1a synap dau tién cua dudng dan
truyén cam giac dau). Liéu cao ketamin
gay trc ché ca té bao hinh thap, BN vao
trang thai mé [7].
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Liéu thap ketamin: EEG giong nhu & trang thai thirc v4i cac song P tan sb cao
va y chdm (25 - 32Hz). Nhiing séng nay xuat hién sau khi tiém ketamin 2 phut.

Liéu cao ketamin: EEG c6 thé gip song 0 bién d6 cao, song & ngit quing. Cac
song cham gay ra boi ketamin khong dong déu bang propofol. Song dién ndo dang
dién khong gip khi gdy mé bang ketamin.
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3. Dexmedetomidin

Dexmedetomidin c6 tdc dung an
than, it gay rc ché ho hap, BN dé dang
bi danh thuc, dugc st dung phé bién
cho an than trong gy mé va hoi stc.

* Co ché: Dexmedetomidin gan véi
thu thé ap-adrenergic mang trudc synap
ctua neuron ¢ nhan luc (locus coeruleus),
giy ting phan cuc neuron va giam tiét
norepinephrin. Cac neuron ¢ nhan luc
chu yéu 1a neuron wrc ché, do dé ting
phan cuc cac neuron nay lam giam uc
ché t&i nhan trudc thi cua ving dudi

d6i. Thong thudng nhan trude thi e ché
cac trung khu thire tinh ¢ than ndo, cau
ndo va ddi thi. Do dé giam (e ché tur
nhan lyc t61 nhan trudce thi gy tang uc
ché tir nhan trude thi dén cac trung khu
thirc tinh gay trang thai an than. Biéu
hién gidng nhu gidc ngi sinh 1y giai
doan non-REM. Bén canh do, giam giai
phong norepinephrin, lam giam kich thich
tir nhan luc dén hach nén ndo trudc,
nhan trong dbi thi va vé ndo. Ciing nhu
giam lién két giita d6i thi va vo ndo gay
tang thém tac dung an than [8].

Dexmedetomidin
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Hinh 3. EEG va quang pho dic trung ctia dexmedetomidin [5].

* Hinh thai EEG:

Liéu thap dexmedetomidin: EEG &
dang phuc hop 6-cham véi cac cum
song hinh thoi (spindle oscillation)
khoang 1 - 2 gidy, v6i tan s6 9 - 15Hz.
Céac song hinh thoi nay c6 dai tan sd
gidng song a khi gdy mé bang propofol
nhung bién do va niang luong song thap
hon nhiéu. C¢ thé dénh thirc duge BN
bang 101 ndi hodc cac kich thich dau.
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Liéu cao dexmedetomidin: Cum soéng
hinh thoi bién mat, di cing véi ting
bién do ciia song d-cham. EEG giéng
trong gidc ngl non-REM giai doan III
hodc gidc ngu song cham. Ning luong
cia cac song cham ¢ liéu cao
dexmedetomidin cao hon 10 rét khi
dung liéu thap. BN c6 thé van dap tng
voi kich thich dau nhung khong dap
ung voi 101 noi.
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4. Cac thude mé bay hoi

* Cac halogen: Isofluran, sevofluran,
va desfluran 1a cac thubc mé halogen
duoc dung phd bién trén 14m sang.

* Co ché: Cac thubec mé bdc hoi co
co ché tac dong tuong tu nhau, ching
tac dong 1én nhiéu vi tri bao gom: (1)
Gén véi thu thé GABAA lam tang hoat
tinh trc ché cia GABA cua cic neuron
rc ché 1én cac neuron hinh thap; (2)

Phong bé kénh K2P va kénh HCN lam
thay doi su van chuyén 1on kali va cac
ion khac qua mang té bao, giy ting
phan cyc va giam tinh hung phan cia
cac neuron hinh thap; (3) Gan thy thé
NMDA, wc ché dan truyén than kinh
bang glutamat. Thudc mé thé khi tac
dong 1én cac thu thé trén ¢ ndo giy ra
trang thai mé, tac dong lén thu thé trén
& tuy séng gdy giam truong luc co [9].

Sevofluran
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Hinh 4. EEG va quang pho dic trung ctia sevofluran [5].

* Hinh thai EEG: Hinh thai thay doi
EEG voi isofluran va desfluran tuong tu
nhu voi sevofluran.

O ndng d6 thap hon IMAC: EEG &
dang uu thé 13 séng cham-5 va séng a,
giong nhu gy mé véi propofol. Piéu
nay goi y co ché tac dung chi yéu théng
qua thu thé GABAA trén neuron tic ché
[10].

o) néng ddo 1IMAC hoac cao hon:
Song 0 xuat hién vdi pho dic trung phan
bb tir dai song cham dén dai a v6i mirc
ning luong bang ning lugng cua soéng

cham va song a. Song 6 nay phan anh
ngoai co ché lién quan dén thu thé
GABAA con co ché khac tham gia vao
tac dung gdy ngl cua cac thuéc mé boc
hoi. Khi giam ndng do sevofluran, song
0 dan bién mét.

Giai doan thoat mé: Séng cham-o va
o dan bién mat dugc thay thé bang B
vay.

* Nitrous Oxide: N7O c6 tdc dung an
than, thuong duoc dung két hop véi cac
thuéc mé bay hoi khac trong giy mé.
Dung don doc N>O dé dat hiéu qua gay
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mé du sau cho phau thuat can phai dung
& liéu cao, ching gdy phan (mg nén va
budn nén manh. Co ché tac dung thong
qua gan lén thy thé NMDA.

* Hinh thai EEG: Khac v6i propofol
va thudc mé thé khi khac, trong trang
thai mé gay ra boi N2O, EEG ¢ dang uu
thé 1a séng B va y, giam song a va .

Mot s6 tac gia chuyén duy tri mé
bang thuéc mé bdc hoi hodc propofol
sang N>O nong d6 cao & giai doan cudi

Propofol Sevofluran

cudc phiu thuat thay rang thoi gian hoi
tinh nhanh hon. Trén EEG thiy su
chuyén d6i nhanh chong tir cic song
cham-d va a sang soéng 3 va y.

* Thuée khéc: Midazolam thudc
nhoém benzodiazepin, co tac dung ngén.
Co ché tic dung théng qua thy thé
GABAA gi6éng nhu propofol. Hinh thai
EEG khi ding midazolam giéng nhu
khi an than voi liéu thap propofol, 1am
tang bién do song P.

Ketamin Dexmedetomidin
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Hinh 5. EEG, quang phd, va co ché tic dung ctia mot sé thuée mé [5].

KET LUAN

Duéi tac dung cia cac thuéec mé, BN
chuyén tir tinh tio sang mé, EEG
chuyén dan tir séng tan s cao, bién do
thap sang song tan s thap, bién do cao.
O trang thai mé, propofol va benzodiazepin
dac trung bdi song cham—6 va a; ketamin
la song B, v, doi khi c6 séng 0 bién do
cao va d roi rac; dexmedetomidin la
song cham—o6 va song hinh thoi; cac
thudc mé bay hoi ¢ thé xuét hién séng
9. 0 trang thai mé sau, EEG xuat hién
doan déng dién véi hau hét cac thude
mé, ngoai trir ketamin.
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Pao dirc nghién ctru: Bai tong quan
nham nang cao chét lugng diéu tri, tun
thu chit ché cac quy dinh vé& mit y dirc,
khong chtra bat ky thong tin cia BN
nao. Nhom tac gia cam két khong co
xung dot loi ich trong nghién ctru.
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