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TOM TAT

Pénh giad ding mirc dé dau - gidm dau trong gdy mé giup diéu chinh thubc gidm dau
phu hop cho nguoi bénh qua dé gép phén 6n dinh trong phdu thuét, héi tinh nhanh, gidm
nguy co dau cép tinh ndng va dau man tinh sau phau thuat. Kinh dién thuong st dung chi
sé nhijp tim va huyét 4p dé danh gié dau - gidm dau trong gdy mé. Tuy nhién do bj chbng
I4n béi téc dung ctia thuéc mé nén ching phan anh khéng hoan toan trung thuc tinh trang
dau - gidm dau. Nhiéu thiét bj theo d6i véi céc nguyén ly khac nhau da duoc phét trién va
&p dung nham luong gigd mirc do dép Umng ctia co thé véi kich thich phdu thuat. Méi chi sb
c6 dich theo d6i, nguyén ly hinh thanh va cé yéu té dnh huéng khac nhau. Bai viét nay
nhdm cép nhét théng tin vé cac phwong phép danh gia tinh trang dau - gidm dau trong
gay mé, nhitng wu diém, han ché va kha nang ép dung.

Twr khéa: Pau, giam dau, gdy mé
ABSTRACT

Accurate assessment of intraoperative nociception and antinociception is essential for
optimizing analgesic drug administration, ensuring intraoperative stability, enhancing
recovery, and reducing the incidence of severe postoperative pain and chronic pain.
Traditionally, heart rate and blood pressure have been used as indicators for monitoring
nociception and antinociception during surgery. However, anesthetic agents often
influence these parameters, limiting their reliability in accurately reflecting nociceptive
states. To date, several commercial devices with proprietary indices have been introduced
to assess the body’s response to surgical stress. Each device offers distinct targets,
mechanisms, and limitations. This article provides an updated review of current methods
for evaluating nociception and analgesia during anesthesia, highlighting their strengths,
limitations, and practical applications.
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1. DAT VAN BE

Dau Ia mét trai nghiém cam giac va cam
xuc kho chiu lién quan dén hodc gibng voi
trai nghiém lién quan dén tén thwong mod
thwe thé hoéc tiém tang [1]. Pau cé vai tro
nhw co ché bdo vé giup co thé phat hién
va loai bé tac nhan gay hai nham han ché
tén thwong tiép dién. & bénh nhan tinh tao,
lwong gid dau dwoc thwc hién bang hdi
bénh va danh gia biéu cdm khuén mat. Tuy
nhién phwong phap nay khéng thé thuc
hién trén bénh nhan gay mé.

Gay mé 13 trang thai mét tam thoi y
thirc, cam giac va cac phan xa gay ra béi
thudc, dwoc duy tri 6n dinh vé tuan hoan,
hd hap, than kinh thwc vat va than nhiét.
Gay mé can bang duwoc ciu thanh bdi yéu
t6 gay ngl, gidm dau va gidn co. Thubc
gidm dau dwoc st dung nham ngdn chan
cac dap rng stress clia co thé véi phau
thuat. Gidm dau khéng dd trong phau thuat
gay rbi loan huyét dong va noi tiét, tang
murc dd dau clp tinh sau md va tang nguy
co chuyén thanh dau man tinh [2]. Nguoc
lai, s¢ dung quéa nhiéu thudc gidm dau sé
kéo dai thoi gian hdi tinh va tang ti 1é cac
tac dung khéng mudn cla thubc gidm dau.
Panh gia dung mic d6 dau - gidm dau
trong gy mé giup diéu chinh lvong thube
giam dau phu hop.

Kinh dién danh gia mic dd dau - gidm
dau trong gay mé thuwdng dwa vao nhip tim
va huyét ap. Tuy nhién do bj chéng lan bai
tac dung cla thubc mé nén ching thuéng
khéng phan anh chinh xac mic dé dau -
gidm dau. Nhiéu thiét bi theo déi nham
lwong gia mirc dd dau - giam dau trong gay
mé dwoc st dung. Chung c6 nguyén ly hoat
dong, y nghia lam sang va yéu tb6 anh
hwéng khac nhau. Bai viét nay nham khai
quat cac chi sb danh giad mirc do dau - giam
dau trong gdy mé dang dwoc str dung.

2. NOI DUNG TONG QUAN

2.1. So lwgc vé dau va dap (rng sinh ly
cua co thé véi kich thich phau thuat

Cac thao tac rach, cat, co kéo trong
phau thuat tao ra céc kich thich dau, tin
hiéu dwoc truyén theo soi AS va soi C
trong than kinh ngoai vi vao tly séng, qua
ddi thi va I&n ndo. Tai ndo, v ndo cam giac
la trung khu tiép nhan tin hiéu dau, déng
thdi nhiéu cAu trdc ndo ciing tham gia vao
qua trinh nay bao gébm: Thuy ndo truéc
tran, hé limbic, cu truc dwdi ddi va cac
nhan xam quanh cdéng nao [3].

Khi co kich thich dau, co thé sé phan
&ng & nhiéu co quan trong dé cé dap rng
cua: (1) hoat dong dién cta nao, (2) thay
ddi can béng gitra giao cdm - phé giao cam
clia hé than kinh thyc vat va (3) dap (ng
gay co co. Banh gia dau - giam dau trong
gay mé la danh gia mlrc d dap trng cla
co thé véi cac kich thich gay dau béi phau
thuat. Bai viét nay phan loai phwong phap
danh gia dwa theo sy khac nhau vé
nguyén ly bao gém:

- Banh gia dwa vao hoat déng dién nao
va dién co mat

- Banh gia dya vao than kinh thwe vat

- Banh gia dwa vao cac phan xa

2.2. banh gia dwa vao hoat dong dién
nao va dién co mat
2.2.1. Chi sé CVI (Composite variability
index)

Chi s6 CVI duoec tinh toan tir gia tri BIS
va dién co mat (tich hgp trong may theo doi
doé mé BIS™, Covidien) theo cong thirc [4]:

CVI=100><(

1
1+ g(018BIS + apsEMG + a3BIS + a4))

Trong dé: sBIS va sEMG la d6é léch
chuén cla gia tri BIS va nang lwong dién
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co mat trong 3 phut (standard deviation of
BIS, EMG), o; & cac hang sb.

CVI duoc cap nhat lién tuc tirng gidy va
ndm trong thang diém 0-100, v&i khodng
0-10 twong (rng v&i mirc gidm dau tét.
Chi s6 CVI thay dbi sém hon so V&i
mach, huyét ap hodc BIS khi cé kich
thich dau va bénh nhan chwa dwgc giam
dau thda dang. O bénh nhan gay mé
dwoc dung thubc gian co, ACVI danh gia
hiéu qua giam dau v&i dé nhay 71% va
dé dac hiéu 74% [5].

Nhwoc diém: Do thuéc mé va thube
gidm dau khi dung déng th&i anh huwéng
dén chi s6 BIS nén CVI c6 thé khéng
chinh xac khi twong quan gitra liéu thubc
mé - lidu thubc gidm dau thay d6i. Hoat
dong dién co ciing bi anh hwédng bdi
thuéc gian co.

2.2.2. Chi sé Entropy

M6-dun Entropy (GE Healthcare) hién
thi chi s6 SE (state entropy, 0 - 91) va RE
(response entropy, 0 - 100). Trong khi SE
danh gia hoat déng dién nao (0,8 - 32Hz)
va dé danh gia mirc d6 gdy mé, RE danh
gia ca hoat dong dién nao va dién co (0,8 -
47Hz). Trong qua trinh gay mé, khi co kich
thich dau, co thé dap trng bang phan xa co
co sé lam tang chi s& RE trong khi SE
khoéng bi anh hwéng [6]. Do do6 khi RE tang
va khoang chénh ARE - SE tang phan anh
gian tiép gidm dau chwa théa dang.

Duy tri SE 40 - 60 va ARE - SE < 10
trong qua trinh gy mé giup giam ti 1€ kich
thich va loan sang gay ra b&i dau sau
phau thuat [7].

Nhwoc diém: Thube gidn co anh hwéng
dén hoat doéng dién co do do sir dung RE
va ARE - SE danh gia dau/giam dau sé
khong chinh xac.
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2.2.3. Chi s6 qCON/qNOX

May CONOX (Fresenius Kabi) danh gia
hoat ddng dién nao va dién co mat, hién thi
ra chi s6 qCON (0 - 100) danh gia do sau
cla gay mé (gibng nhu BIS) va chi sb
gNOX (0 - 99) phan anh dap tng véi kich
thich dau. gqNOX phén tich cac tin hiéu
dién theo 4 dai tan sé (1-4; 8 - 13; 13 - 44;
30 - 44 Hz), dbi chiéu véi thong tin thu thap
dwoc tr quan thé hon 500 ngudi (vai trd
nhw gia tri tham khao) [8].

gNOX cé gia tri tién doan clr dong bat
thwong trong md do kich thich dau. Céc
khoang gia tri < 40, 40 - 60 va > 60 phan
anh mrc do dap &ng vai kich thich phau
thuat 1an lwot [a thap, vira va cao. gNOX
wu thé hon qCON trong dw doan mirc do
dap &ng v&i kich thich dau. V&i cung liéu
lwong propofol va remifentanil dwoc st
dung, nhém bénh nhan ct¢ dong khi co kich
thich phau thuat c6 chi sb gNOX cao hon
so v&i nhém khong ctr dong [9].

gNOX chi dwa vao tin hiéu dién nao va
dién co, khong bi anh huwdng bdi sw thay
ddi cta than kinh thwc vat nén khéng bi
anh huéng bdi cac thubc tim mach hoac
cac bénh ly két hop.

Nhwoc diém: Bi anh huwéng bdi thubc
gian co.

2.3. banh gia dwa vao dap rng cua hé
than kinh thwc vat

2.3.1. Chi sé SPI (Surgical pleth index)

Chi sb SPI (GE Healthcare) sir dung théng
tin ttr quang thé tich db (photoplethysmographic
signal) t» cam bién do d6 b&o hoda oxy
ngoai vi (SpO2). SPI dwogc tinh toan dwa
khoang thoi gian gilra hai nhat bop cua tim
(HBI) va bién d6 séng mach (PPGA) theo
cbng thure [8]:
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SPI =100 - (0,7 x PPGAnom + 0,3 % HBlnom)

Trong d6: PPGAnem va HBlnom la gid tri
chuén hoa ctia PPGA va HBI.

SPI danh gia hoat ddng cta than kinh
giao cam két hop ca ngoai vi (co mach
ngoai vi) va trung tdm (nhip tim). Bau gay
kich thich than kinh giao cdm lam tang nhip
tim (HBI giam) va co mach ngoai vi (PPGA
giam), tang SPI. SPI (0 - 100) phan anh
dap (ng voi stress phau thuat, 0 - khong
c6 dap tng, 100 - dap &ng rat manh. O
ngwoi I, duy tri @ mere 20 - 50 dwgc cho
la gidm dau thdéa dang. Diéu chinh lwong
thudc gidm dau trong md theo chi sb SPI
da cho thay giup gidm lwong opioid can
dung, gidm tac dung khéng mong muén va
rat ngén thoi gian hoi tinh.

SPI (> 30) trong phau thuat gitp tién
lwong mirc dau vira va ndng sau phau thuat
& nguoi Ion véi @6 nhay tr 60 - 89% [9].

SPI thich hop dé& danh gia dau/gidm dau
khi bénh nhan dwoc gay mé, tuy nhién
ching khéng dwoc khuyén cao cho bénh
nhan tinh hodc sau ph3u thuat do cdm xuc
c6 thé anh huwéng dén than kinh giao cam.

Tia hdng ngoai v
Y )

| Bién do
dao doéng
[ / (PPGA)

Ed L
Khoang cach gitra 2
nhat bop (HBI)

Hinh 1. Dang séng quang phd thé tich

Nhwoc diém: Bi anh huwéng bdi thubc
tac dong dén nhjp tim (cathecholamine,
atropin), réi loan nhip, thé tich dich trong
Ibng mach.

2.3.2. Chi s6 ANI (analgesia nociception
index)

ANI (Mdoloris Medical Systems) dwoc
tinh toan tr sy bién thién nhip tim theo chu
ky hd hap. Cu thé [10]:

Khoang cach gira 2 nhip tim lién tiép
nhau trong mét doan 64 s duoc biéu dién &
dang dé thj 2 chiéu (truc hoanh la thoi gian
thue, truc tung la khoadng cach 2 nhip tim).
Sau khi dwoc trung tdm hoéa va chuén hoa
truc tung ta dwoc cac dao dong bién thién
khoang cach nhat bép. Cac dao dong &
khoang tan s 0,15 - 0,4 Hz la twong tac
gitra nhip tim va hé hép lién quan dén than
kinh ph6 giao cam, dwogc gilr va phan chia
thanh 4 phan doan (A1, A2, A3, A4).

ANI = 100 x (12272mntP)

12,8
Trong do6: AUChin la dién tich duéi

dudng cong nhd nhét trong 4 phan doan;

cachésba=51vap=1,.2.

ANI phan anh trwong luc cla than kinh
phé giao cam. Khi trwong lwc phd giao cadm
tang, nhip tim bién thién cang I&n, chi s
ANI cang cao twong wng muc kich thich
dau th4p. ANI theo thang diém 0 - 100 v&i
gi¢i han khuyén céo cho duy tri trong phau
thuat & mac 50 - 70.

Gia tri ANI < 55 c6 kha nang tién doan
bién déi huyét dong (trong 5 phat) do tac
dong cla phau thuat véi dd nhay 83% va
dé dac hiéu 88%. Gia tri ANI > 50 trong
phdu thuat c6 khd nang tién doan bénh
nhan khéng bi dau sau phau thuat & mic
tin cay cao (92%). Tuy nhién, diéu chinh
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opioid trong gy mé theo huwéng dan ANI

cho két qua khong déng nhéat (gidam nhe

lwong opioid can dung nhwng khéng gidm

tac dung khéng mong muén hay ti 1& dau
nang, vira sau phau thuat).

Bién thién khoang cach nhat bép theo hé hap

+0,1

ECG

Khoang cach R-R 01

+0,1

Khoang cach R-R (chuan héa)

-0,1

Giam dau théa dang

P &

=
¥ ¥ J
Giam dau khong théa dang

AL S L% A2 J A3 W AV aa ;

16 32 48 64
Thoi gian (giay)

Hinh 2. Dao déng bién thién khoang cach nhat bép theo chu ky hé hap

Uu diém: C6 kha nang tién doan am
tinh (khéng dau), st¢r dung & ca bénh nhan
gay mé va bénh nhan tinh.

Nhwoc diém: Bi anh hwdng bdi cam xuic,
loan nhip tim. Khoéng chinh xac & tré < 12
tudi, c6 bién thién Ion gitra cac nguwoi bénh.

2.3.3. Chi sé SC (Skin conductance)

Théan kinh giao cdm chi phdi hoat déng
tiét moé hoi, lam thay dbi dién tré khang trén

12.5
©
T ®
C
2
© £
QD e R
> % o .
ﬂb 3
O~ L ]
=TV ol .
o ..-. .
10.5 _
0 20 40

da. Panh gia sw thay dbi dién tré nay phan
anh tinh trang hoat dong cla than kinh giao
cam ngoai vi.

Mirc dd dao dodng cta thay ddi dién tré
phu thudéc vao muc dd kich thich dau va
hiéu qua cla cac phwong phap giam dau.
DPau gay tang hoat tinh than kinh giao cam,
tang dao dong bién ddi dién tré, tang chi s6
NFSC (number of fluctuations in skin
conductance).

60 ‘ 80 ‘ 100

Thoi gian (giay)

Hinh 3. Dao dong bién thién vé dé dan dién da
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NFSC > 0,2 c6 lién quan vai kich thich
dau trong phau thuat va dau nang sau
phau thuat. NFSC > 0,1 dyw doan dau sau
phau thuat m&c > 3/10 v&i dd nhay va do
dac hiéu la 89% va 74%. Tuy nhién sy
twong quan gitra thay ddi SC (d6 dan
dién da) va hormoone stress trong phau
thuat khéng cao va NFSC khéng thay
thay déi khi lidu fentanyl dwoc tang lén
trong md.

Phwong phap nay wu diém hon so véi
cac phuwong phap danh gia hoat dong
giao cam la dan truyén kich thich tang tiét
md hdi khéng phai hé adrenergic nén
khéng bi anh hwéng béi cac thubc chen
thu thé beta.

Nhuwoc diém: Cac yéu td anh hwéng
gdm thirc tinh (hodc gay mé néng), lo au,
trang thai kich thich va khéong chinh xac &
tré em. Mrc d6 tin cay khi dung don doc
chi sb nay khoéng cao nén thudng duoc két
hop véi cac chi sb khac.

2.3.4. Chi sé NoL (Nociception Level index)

NoL (Medasense Biometrics Ltd, Israel)
la chi sé dwoc tinh toan tir sw két hop cac
théng tin tr quang thé tich dé (gibng nhw
SPI), bién thién tan sb tim, tr& khang cla
da, nhiét do va gia tbc ké. NoL duwoc chia
theo thang 0 - 100 v&i mie 10 - 25 dwoc
khuyén céo la twong (rng v&i mirc d6 gidm
dau théa dang trong gay mé.

Thiét bi nay méi dwoc ap dung trén |am
sang, nghién ciu gan day cho thdy NoL
nhay hon khi dap ng véi kich thich dau
trong mé so v&i mach va huyét ap. Bdi két
hop nhiéu chi sé, thiét bi nay hira hen tang
tinh chinh xac trong danh gia dau/giam dau
trong gay mé. Tuy nhién can nhiéu nghién
clru dé xac nhan diéu do.

2.4. Panh gia dwa vao hoat dong cua
phan xa

2.4.1. Chi s6 CARDEAN (Cardiovascular
depth of analgesia index)

CARDEAN (Alpha-2 Ltd) danh gia mdi
twong quan gitra thay ddi nhip tim gay ra
b&di thay déi huyét ap (phan xa diéu hoa
nhip tim do thu thé ap lwc - phan xa
baroreflex tim). Bang danh gia sw thay ddi
huyét ap va khoang cach nhat bép cta tim
(khoang cach R-R), CARDEAN phan anh
murc do tac dong cla kich thich dau.

O trang thai giam dau théa dang,
huyét &p tang sé tao phan xa lam nhip tim
cham lai (tang khoang cach R-R), phan xa
baroreflex tim dwoc bao tén. Khi gidm dau
khong théa dang, huyét ap tang di kém voi
tang nhip tim (giam khoang cach R-R), phan
xa baroreflex tim bj c ché. CARDEAN
duwoc chia theo thang diém 0 - 100% v&i
giam dau théa dang khi < 60%.

Nghién clu so sanh diéu chinh liéu
opioid gilra nhdm co6 va khdng theo hwéng
dan cia CARDEAN trén bénh nhan gay
mé nodi soi dai trang (BIS 40 - 60) thay
rang dung CARDEAN giGp giam ti 1& ci
doéng trong quéa trinh gay mé t&i 51%.
Nghién clru khac trén bénh nhan phau
thuat khép gbi dwoc gdy mé toan than
khong dung thubc gidn co, thay véi
CARDEAN > 60% co6 kha nang tién doan ct
dong trong phau thuat véi dd nhay 100%
va do dac hiéu 95% (ROC AUC = 0,98).
Tang CARDEAN khi rach da & bénh nhan
phdu thuat cot sébng dwoc gay mé voi
propofol (BIS 40 - 60) va remifentanil Ce
2ng/mL, nhung khéng thdy tadng & nhom
v&i Ce 4ng/mL.

Nhwoc diém: Bi anh hwéng bdéi loan
nhip tim, thiéu khdi lwong tudn hoan va

93



TCYHTH&B s 1 - 2026

p-ISSN 1859 - 3461
e-ISSN 3030 - 4008

dung céac thuéc co mach, thudc tang co
bop co tim.

2.4.2. Po dwong kinh déng tir

Puéng kinh déng tlr 1a két qua cla sy
can bang gitva than kinh giao cam (gay
gian déng ttr) va than kinh pho giao cam
(gay co ddng ttr). Kich thich dau lam thay
ddi trang thai can bang giao cam - phé
giao cdm. Po dwong kinh ddng t& va cac
chi sé lién quan cé thé danh gia dwoc
murc do tac déng cua kich thich dau trong
gay mé.

Chi s6 PDR (pupillary dilation reflex
index) danh gia sw bién déi kich thudc
ddng t&r khi dap rng véi moét kich thich. O
bénh nhan tinh, chi sé nay twong quan véi
mirc d6 dau, chi sb nay it chiu anh huéng
b&i trvong Iwc mach ngoai vi va hoat dong
cda than kinh giao cdm hé théng. St dung
thuéc gidm dau trong gay mé theo huwéng
dan cua chi s PDR thay rang gitp lam
gidm tiéu thu opioid va c6 kha nang tién
doan dap rng gidm dau sau phau thuat
v@i opioid.

Nhwoc diém: Bi anh hwéng bdi anh
sang phong md, do sau gy mé, bénh ly vé
mat, chan thuwong so ndo, thubc
metoclopramid, droperidol, neostigmin, va
clonidin. Phwong phap nay khéng danh gia
dwoc lién tuc.

2.4.3. Chi sé NFRT (Nociceptive flexion
reflex threshold)

Béang kich thich day than kinh b&p chan
(sural nerve) v&i cac cuwdng d6 khac nhau
va danh gia dap ng hoat dong dién & co
nhi dau dui cung bén gitp xac dinh nguéng
kich thich dau. Ngwéng nay tang lén khi
tang lidu thudc gidm dau.
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Phwong phap nay co y nghia trong tién
doan clr dong bat thuwéng trong gay mé.
Chi s nay c6 kha nang tién doan clr dong
b4t thwong trong phau thuat véi AUROC
0,63 (KTC 95%: 0,59 - 0,67), cho thay kha
nang phan biét thap/trung binh”.

Nhwoc diém: Khé ap dung khi phau
thuat thyc hién & chan va bj anh hwéng
b&i st dung thubc gidn co.

3. KET LUAN

Nhiéu hé théng may theo d&i dwoc phat
trién dé danh gia mic dd dau-gidm dau
trong gady mé bén canh cac chi s6 truyén
théng nhw mach, huyét 4p nham tang tinh
chinh xac va dac hiéu. Mbi chi sb danh gia
mdi khia canh khac nhau trong phan ng
cla co thé voi kich thich dau trong qua
trinh gady mé. Chung c6 y nghia lam sang
véi nhitng wu diém va han ché nhéat dinh.
Mac du xu hwéng phat trién hién nay sé
két hop nhiéu nguyén ly theo dbi dé dwa ra
danh gia chinh xac hon va han ché yéu t6
anh hwédng tuy nhién van can nhiéu nghién
cu dé xac thwe. Khi ap dung trong thuc
hanh can phai quan tdm t&i muc dich st
dung (nham gidm liéu opioid, gidm mdc dd
dau sau md, gidm clr déng trong mb hay
nham &n dinh huyét dong) va cac yéu té cé
thé anh hwdng dé lwa chon chi sb theo dbi
cho phu hop.
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