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TOM TAT

Dau sau phau thuat (BSPT) la mét théach thic phd bién trong thuc hanh 1dm sang, &nh hudng truc
tiép dén qua trinh hoi phuc, lam tdng nguy co bién chiing va la yéu té quan trong dan dén dau man
tinh. Mac du y hoc da c6 nhiéu tién bo, viéc kiém sodt BSPT van chua dat hiéu qud téi uu, do chi
yéu van dya vao phuong phép st dung opioid don tri liéu va chua hiéu ré tinh phuc tap clia co ché
gay dau. Bai tdng quan nay nham hé théng hoéa kién thic cap nhat vé sinh Iy bénh ctia DSPT. DSPT
khong phai la mét kich thich don 1é ma la qua trinh déng hoc gobm nhiéu yéu té tuong tac chat ché
v6i nhau gém kich thich thu thé cdm thu tai chd do tén thuong moé va phau thuat; phan dng viem
cap tinh vai su gidi phong cac chat trung gian hdéa hoc; va hién tugng nhay cdm hada than kinh, bao
gbm cé ngoai vi va trung uong. Trong dé, nhay cdm hoa trung uong (central sensitization) la co
ché gidi thich cho tinh trang tdng cam dau (hyperalgesia) va loan cdm dau (allodynia), khién con
dau lan rong va kéo dai vugt qué vi trf tén thuong ban dau. Trén co s& d6, chién lugc gidm dau da
mo thic (multimodal analgesia) dang dugc xem la tiéu chudn vang. Nha hiéu con dudng phan tir
gay dau, cac nha khoa hoc mdi 6 thé gidi thich ca ché hoat dong clia cac loai thudc gidm dau 1o
rang han. Bén canh, quan ly BSPT dugc hiéu qua hon va day cling la co s& dé phét trién céc loai
thuéc gidm dau mai.

T khoa: dau sau phau thuat, co ché dau, nhay cdm hoa than kinh, giam dau da mé thic, quan ly
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dau, dau man tinh sau phau thuat

GIGI THIEU:

DPau sau phau thuat (DSPT) la mét trong nhiing méi
quan tdm hang d4u va la trai nghiém gin nhu khong
thé tranh khoi ctia bénh nhan. Viéc kiém soat DSPT
da trg thanh mot tru cot co ban trong cham séc chu
phau trong béi canh c6 dén hang triéu ca phau thuit
dugc thyc hién trén toan cdu méi nim.' Néu khong
dugc kiém sodt day da, DSPT khong chi 1a mot cadm
gidc khé chiu ma c6 thé dan dén hang loat hiu qua
sinh Iy va tdm Iy dnh hudng tiéu cic dén bénh nhén: 1.
Tang dap ting stress ctia co thé (tang nhip tim, huyét
ap), tic ché€ mién dich, ting nguy co bién ching tim
mach va ho hép (do bénh nhin khong ddm thd siu,
ho khac), va lam chdm qua trinh lanh vét thuong; 2.
Han ché van ddng s6m, ting nguy co thuyén tic huyét
khéi va kéo dai thoi gian ndm vién; 3. V€ lau dai, c6
thé dan dén dau man tinh sau phau thuit, mot tinh
trang tan phé, ton kém va kho diéu tri. 2 Mic du da cé
nhiéu tién by, van chua cé bién phap nao dugc xem 1a
toi uu trong quan ly DSPT. Cac phuong phép truyén
théng da va dang dit ra nhiéu thach thiic cho viéc diéu
tri, ddc biét 1a su phu thudc qua miic vao opioid. Opi-
oid tac dong 1én ba loai thu thé chinh gém mu (u)
- quan trong nhat cho gidm dau, kappa (k) va delta
(8). Céc thu thé nay c6 mit & tuy song (spinal) va
ndo (supraspinal). Opioid tac ddng ca tién synap va

héu synap dé tao ra hiéu qua giam dau. O tién synap
(presynapse), opioid chan kénh calci (Ca2*) trén céc
soi than kinh cam gidc dau, lam giam giai phong chét
dan truyén dau nhu: glutamate, substance P. Két qué
1a giam tin hiéu dau truyén 1én tiy séng va nio. O hju
synap (post-synapse), opioid mé& kénh kali (K*) lam
tang phan cuc mang t€ bao, do d6 dién thé hoat dong
(action potential) kho hinh thanh hon, nha d6 tic ché
dan truyén dau. Céc phuong phdp nay gin lién véi
cdc tac dung phu nghiém trong (suy ho hip, buén nén,
tdo bon) va gép phan vao thuc trang khiing hoang lam
dung opioid.?

Trong boi canh d6, hiéu r6 ban chét phiic tap cta con
DSPT la diéu can thiét d€ diéu tri gidm dau hiéu qua.
DSPT khong phai la mét kich thich don 1é ma 1a mot
qua trinh sinh ly bénh phtic tap, lién quan dén nhiéu
con dudng, bao gdm kich thich thu thé dau (nocicep-
tion) tai vét md, phan vng viém tai chd, va cic qud
trinh nhay cam héa than kinh (ca ngoai vi va trung
uong).»* Cic dii liéu vé co ché gay DSPT vén dang
dugc trinh bay mét cach roi rac, bai téng quan nay
nhim muc dich hé théng hda cac kién thiic cap nhat
vé€ co ché sinh ly bénh, mo ta sy phc tap gitia cac
co ché gy ra DSPT, dic biét la cac yéu t6 dan dén su
chuyén ddi tit dau cdp tinh sang dau man tinh. Viéc
hiéu ro cc co ché gay ra con dau sé giup thiét lap dugc
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bién phéap giam dau mot cach hiéu qua hon, déc biét
14 trong viéc 4p dung chién lugc gidm dau da mo6 thic
(multimodal analgesia) - mét cach tiép cin thuc té va
hiéu qua vugt trdi hién nay. Viéc t6i uu hoa quan ly
DSPT dua trén co ché sinh Iy bénh 1a mét yéu cau thuc
tién cdp bach, gitp cai thién két qua diéu tri, ting su
hailong ctia bénh nhén va giam ganh ning kinh té€ cho
hé thong y té.

TONG QUAN:

DPau sau phiu thuat (DSPT) 1a tinh trang dau xuét hién
sau khi bénh nhan trai qua mot cudc phau thuit, day
1a moét dang dau cdp tinh nhung c6 thé tién trién thanh
dau man tinh sau phau thuat néu khéng dugc kiém
sodt t6t."% Co ché DSPT ngay nay dugc hiéu la két
qua ctia sy két hop gitia nghién ctiu trén mo hinh dong
vat va quan sit 1im sang ¢ bénh nhan.!? Vao nhiing
nam 80, Woolf va cong su da mo ta hién tugng nhay
cam ngoai vi sau t6n thuong mo, dit nén tang cho
hiéu biét vé DSPT.!! Vao nim 1966, md hinh chuin
héa dau tién d€ nghién ctiu DSPT trén dong vat dugc
thiét 1ap. !> M6 hinh nay da dugc cong nhén rong rai
va sti dung phd bién. Gan day, cic mé hinh méi nhu
chudt bién d6i gen, mod hinh két hgp viém, mo hinh
da loai (st dung thd, lgn) va moé hinh hanh vi nang
cao da dugc phat trién.!>!® Co thé thdy xu huéng
mdi la da dang héa mo hinh ddng vat va nhan manh
tinh dich chuyén d€ két ndi nghién cttu tién 1am sang
v6i thuc t€ 1am sang. Nghién ctiu trén dong vat cung
cdp bing chiing co ché chi tiét § muic phan ti va té
bao, cho phép kiém soat chit ché cac yéu td (nhu loai
phau thuat, muc d6 t6n thuong, gen, moi trudng) dé
phén tich co ché sinh hoc, day 1a budc dém gitp phat
trién thudc gidm dau méi va hiéu rd co ché phan tu.
Trong khi d6, nghién ctiu quan sat 1am sang & bénh
nhan xac dinh tinh thuc t€, b6 sung cac yéu td cd nhan
va bién thién sinh hoc, ti d6 ghi nhan biéu hién dau
thuc t€ sau phiu thuat § ngudi. Nghién ctiu lam sang
trén bénh nhan gitp diéu chinh chién lugc giam dau,
huéng dén t6i uu héa quan ly con dau sau phiu thuét.
Co ché con dau sau phau thuit

DPau sau PT khong chi la két qua ciia mot qua trinh
viém don thuidn ma con 1a két qua cta t6n thuong &
céc day than kinh. Toén thuong mé va cac day than
kinh trong qu4 trinh PT kich hoat cac thu thé dau (no-
ciceptors), ddn dén mot qua trinh goi 13 “nhay cam”
(sensitization), cac t€ bao than kinh dé bj kich thich
v6i cac tin hiéu gay dau hon, & vi tri chin thuong
(nhay cdm ngoai vi) va & tiy s6ng (nhay cam ty séng)
va ndo bo (nhay cam trung uong) (Hinh 1). Dudi
day la bon co ché chinh giy ra con dau sau PT goém:
nhay cam ngoai vi (peripheral sensitization), nhay
cam trung uong (central sensitization), nhay cam tay

séng (spinal sensitization) va tic ché con dudng di
xudng (desending endogenous inhibition) dugc bao

céo tli cac nghién ctu dya trén mo hinh chudt thi

nghiém. 14-17

1. Initiation 2. Maintenance 3. Transformation

Descending
endogenous
inhibition

Peripheral Central Spinal

Cytokines,
chemokines,
prostaglandins,
NGF, ROS, H,0, ...

Glutamate, substance P...

Hinh 1: Su tuong tac giilta cac co ché gay dau
sau phau thuat. Pau sau phau thuat la gém su
phéi hgp clia cac co ché khac nhau theo cac giai
doan: khéi dau (initiation, bao gém co ché nhay cdm
ngoai vi - peripheral sensitization), duy tri (main-
tenance, bao gém co ché nhay cdm trung uong -
central sensitization va nhay cdm tdy séng - spinal
sensitization) va chuyén déi (transformation, giai
doan chuyén déi la qua trinh chuyén tur dau cip
tinh sang dau man tinh, bao gébm ca ché (ic ché
con dudng di xudng - desending endogenous inhi-
bition). & giai doan khéi dau cac yéu té gay viém
chang han nhu cytokine, chemokine, prostaglandin,
nerve growth factor (NGF), reactive oxygen species
(ROS), Hy0;...ddng vai tro trong tam, tao ra cac tin
hiéu dau dau tién. G cac giai doan tiép theo cac
chatdan truyén than kinh lién quan dén tin hiéu dau
nhu glutamate, substance P d6ng vai trd quan trong
trong duy tri, khuéch dai ciing nhu chuyén héa tu
dau cdp sang dau dai ddng & bénh nhan sau phau
thuat.

[Nguén: Nhom tac gial

Nhay cdm ngoai vi (peripheral sensitization)

Nhay cam ngoai vi la qua trinh lam tang d6 nhay cam
ctia hé than kinh ngoai bién véi con dau, lam cho con
dau dé cim nhéin hon so vé6i ban d4u, xay ra sau khi
mo bj tén thuong hoic viem.>

Nhay cdm cac dau mut cam gidc dau (sensitization of
nociceptive terminals) 12 khi cdc thy thé dau trg nén
nhay cdm hon véi kich thich gay dau, vi ngudng dau
bi gidm xu6ng, lam cho cidm gidc dau ting hon so véi
muc ban diau. Co ché cua qua trinh nay 1a cac thu
thé dau tuong tdc vdi cic tac nhin gay viém va dau,
chéng han nhu prostaglandin, bradykinin, cytokine
(IL-1 va IL-6), chemokine va yéu t6 ting trudng than
kinh (nerve growth factor - NGF) (Hinh 2).>!8 Sau
d6 tin hiéu dau sé dugc truyén theo sgi C va AS 1a
céac sgi than kinh cdm gidc dugc tim thdy trong hé
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than kinh ngoai bién. Cac sgi Ad chiu trach nhiém
(first pain) do sgi A c6 bao
myelin nén sé dan truyén tin hiéu dau nhanh hon, sac

A

cho “con dau dau tién

néthon, thudng dugc mo ta nhu cam gidc chdm chich.
Con céc s¢i C ¢ lién quan dén “con dau thu hai” (sec-
ond pain) do sgi C khoéng c6 myelin va dan truyén
cam gidc dau chdm, dugc cdm nhan nhu con dau 4m
i, bong rat. 1’

TNF-a

-1 CXCL1
H* -6 cxcL2 NGF H*
f/; o Membrane
NN o
ya JoU

Increase neuronal excitability

@ TRPV-1 receptor [Iﬂ[m[] Chemokine receptor @ ASIC receptor
i‘ Cytokine receptor !! TrkA receptor

Hinh 2: M@i tuong tac giita cytokine, chemokine,
NGF va ASIC - Co ché viém va cdm giac dau sau
phau thuat. Dau sau phau thuat la két qua tuong
tac phurc tap gilta cytokine, chemokine, NGF va ASIC,
cac chat héa hoc nay gép phan vao khuéch dai tin
hiéu dau va lam tang nhay cdm hé than kinh ngoai
bién. Khi cé vét rach da, IL-1 khéi phét va duy tri con
dau ca hoc do vét mé gay ra, IL-6 ting biéu hién
thu thé TRPV1 (cdm giac dau va nhiét). Cung véi
d6, CXCL1/CXCL2 la cac chat héa hoc gén lén thu
thé chemokine, cac chat nay xuat hién sém (1 gid
sau rach), thu hat bach cau trung tinh, gay ra tinh
trang viém. Ngoai ra, yéu té tang trudng than kinh
(NGF) do nguyén bao sgi va té bao Schwann tiét ra,
sé& gan vdi thu thé TrKA, gép phan lam tang biéu
hién TRPV1, gay tang nhay cdm vdi nhiét. Mot yéu
t6 khéc la kénh ion cdm Uing acid (ASIC3), kénh nay
¢ vai trd phat hién acid lactic trong tinh trang thiéu
oxy, tr d6 kich hoat dong dién ASIC, gay khéi phat
dién thé hoat dong va truyén tin hiéu dau Ién nao.
NGF: nerve growth factor, IL: interleukin, TRPV1: tran-
sient receptor potential vanilloid 1, CXCL: C-X-C motif
chemokine ligand, TrKA: tropomyosin receptor kinase
A, ASIC: acid-sensing ion channel.

[Nguén: Nhém tac gidl

Céc cytokine tién viém cé nhiém vu la khuéch dai va
duy tri qua trinh viém, vi du nhu IL-1 va IL-6. Trong
con dau sau PT, IL-1 dugc cho la c6 vai tro trong su
khéi phat va duy tri con dau co hoc do vét mé gay
ra. IL-6 lam ting sO lugng thu thé vanilloid 1 (tran-
sient receptor potential vanilloid 1 - TRPV1) d6ng vai
tro cho cam giac dau va nhiét trong qua trinh viém.
Ngoai ra, khi cdc phéan ting viém gidm, IL-6 con cé
tdc dung héi phuc vét thuong chdng han nhu sy ting
sinh ctia nguyén bao sgi (fibroblasts) va té bao ndi mo

(endothelial cells), hinh thanh collagen va cac mach
mau méi.”

Céac chemokine c¢6 nhiém vu chung la thu hut céc té
bao mién dich dén vi tri viém va gép phin vao su
phét trién clia con dau. Chéng han, cdc gen CxclI
va Cxcl2 (C-X-C motif chemokine ligand genes) dugc
biéu hién nhanh nhit (1 gi®) tai vi tri rach, tao ra cac
chemokine CXCL1 va CXCL2. Cac chemokine nay
lién két v6i thu thé cta ching CXCR1/CXCR2, bing
cach thu huat cac bach ciu trung tinh dén vi tri rach da
va gy viém. Ngoai ra, CCL22 (C-C motif chemokine
ligand 22) tuong tac véi cac t€ bao than kinh cam giac
théng qua thu thé CCR4 (C-C chemokine receptor
type 4), dan dén ting nhay cdm véi con dau (pain hy-
persensitivity). >

Tai vi tri rach da, cidc nguyén bao sgi va té bao
Schwann giai phéng NGE, 1a yéu t6 gy dau cdp tinh
sau PT. NGF tuong tac voi thu thé ctia n6, TrKA nim
& thu thé dau, dan dén tang bi€u hién ctia thu thé nhiét
TRPV1, lam ting nhay cam véi nhiét do (heat hyper-
sensitivity). >

Ngoai ra cac viing da hodc co bi rach con bi thi€u mau
cuc bd do viing da do bi giam do pH lam ting néng
d6 lactat, va gidm 4p sudt riéng phéan (partial pres-
sure) ctia oxy dan dén sy hinh thanh céc géc oxy phan
ung (reactive oxygen species — ROS) va hydro peroxyd
(H,0,). Cac gbc tu do nay ciing mt trong cac yéu
t6 gay nén dau va 1am ting cam giac dau.® Bén canh
do, kénh ion cam ting acid 3 (acid-sensing ion chan-
nel 3 - ASIC3) & trén bé mit ctia cic thu thé dau, cé
kha ning phat hién acid lactic, nh¢ d6 chiing xac dinh
dugc tinh trang thiéu oxy. Khi cac kénh nay dugc kich
hoat, chiing sé tao ra dong dién ASIC, lam tang khoi
phét dién thé hoat ddng (action potential), kich hoat
t€bao than kinh va tin hiéu dugc truyén theo day than
kinh vao nio.’

Nhay cam trung uong (central sensitization - CS)
Nhay cam trung uong (central sensitization - CS)
dugc dinh nghia la sy khuéch dai tin hiéu than kinh
trong hé than kinh trung uong (central nervous sys-
tem - CNS) dan dén tinh trang ting nhay cam véi
con dau. Déy 1 nguyén nhén phé bién giy dau man
tinh (chronic pain), ching han nhu dau xo co (fi-
bromyalgia), viém xuong khép (osteoarthritis), viém
khép dang thip (rheumatoid arthritis), hoi ching
Ehlers-Danlos, bénh ly gin chi trén (upper extremity
tendinopathies), dau dau va dau cot séng, >

Cac co ché ctia CS bao gom: 1. Tang cudng
dan truyén cua glutamate ¢ synap & tay séng, din
dén kich hoat cic thu thé N-methyl-D-aspartate
(NMDA) va thu thé o.-amino-3-hydroxy-5-methyl-4-
isoxazolepropionic acid (AMPA), néu tac dong nay
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lau dai sé lam thay d6i tinh déo cta synap (long-
term changes in synaptic plasticity), lam khuéch tdn
tin hiéu dau; 2. Gidm sy tic ché cic t€ bao thin
kinh & sling sau tay song (the dorsal horn of spinal
cord); 22! 3, Kich thich dau dugc lip di lip lai, khién
tébao thin kinh & sting sau tiy s6ng dé bi kich hoat do
ngudng dau ctia ching bi giam xudng. Két qua la cac
duong dan truyén dau bi trang thai “qua kich thich’,
lam cho néo hiéu tin hiéu nay dau hon valan rong hon
s0 v&i miic 36 dau binh thudng (Hinh 3 ).%°

NMDA
recepto

=

Dorsal horn
of spinal cord

_.-; —L  BRAN
e -
+Glutamate - * lon Ca**
AMPA
receptar

100f

754 i
Allodynia

50f /

25

ob—

—Normal Response —Hyperalgesia

Pain sensitization

Stimulus intensity

Hinh 3: Khuéch dai tin hiéu dau tai than kinh
trung uong.

1. Kich thich lam tdng cudng dan truyén glutamate,
dan dén kich hoat thu thé NMDA va AMPA. Néu tinh
trang nay kéo dai, sé lam thay déi tinh déo synap,
dan dén khuéch tan tin hiéu dau.

2. Thu thé AMPA bi kich hoat lam giai phéng ion
Ca*t, lam gidm Uc ché than kinh & sling sau tdy
séng, tir d6 gay mat can bang gitia kich thich va tic
ché, tin hiéu dau dé dugc khai phat hon va truyén
dén nao.

3. Khi kich thich dau ldp di ldp lai nhiéu lan,
ngudng kich hoat cldia neuron & suing sau bi giam
xudéng. Té& bao than kinh dé bi kich hoat hon
tao nén trang thai qua kich thich. Két cuc 13, cac
dudng dan truyén dau bi tdng cudng bat thudng,
khién ndo cdm nhan dau manh hon va lan rong
hon so véi muc binh thuong, qua trinh nay goi
la tang cam dau (hypergelsia). NMDA: N-Methyl-
D-Aspartate, AMPA: a-amino-3-hydroxy-5-methyl-4-
isoxazolepropionicacid.

[Nguén: Nhom tac gidl

Nhay cdam tiiy song (spinal sensitization - SS)

Khi da bi rach, giai doan ddu ctia nhay cam tly song
(spinal sensitization - SS) khong phai do sy kich hoat
ctia thu th NMDA géy ra ma 1a do kich hoat thu thé
AMPA. Vét rach da din dén qua trinh phosphoryl
héa tiéu don vi GluR1 tai vi tri serine-831 ctia thu thé
AMPA bdi enzym protein kinase C gamma (PKCy).
Diéu nay dan dén viéc ting lugng Ca’T vao t€ bao
than kinh thong qua thu thé AMPA, dan dén té bao
than kinh dé bi kich hoat hon va két qua 1a tang kich

|
‘‘‘‘‘‘ T < D
.H\I AR [ = 111
| [T
|
z = [N > il
< a
b= e | '
== O <
LIS | =&
| 33
RS\ Trafficking
o= < |
S [ Imi
[Cl=3 |
| - <
| 5%
| 0 <
|
| PKC, B
|
e Synapse cleft Dorsal horn of spinal cord

/™ Action potential

o Glutamate
e lon Ca?* 1

Hinh 4: Co ché nhay cdm héa con dau tai tiy
séng. A. Trong di€u kién sinh ly binh thudng, cac
thu thé AMPA ndm trong té bao. B. Khi c6 vét rach
da, tiéu don vi GluR1 cla thu thé AMPA dugc phos-
phoryl héa tai vi tri serine-831 nhG enzyme protein
kinase C gamma (PKCy). Thu thé AMPA dugc hoat
hoa sé trai qua qua trinh tdng diéu hoa (upregula-
tion) va biéu hién lén mang té€ bao. C. Glutamate
tu ti€n synap tiét ra gan lén thu thé AMPA & hau
synap lam mé kénh va cho phép Ca®* vao té bao
than kinh & sting sau tdy s6ng. Két qua la té bao
than kinh dé bi kich hoat han va két qua la tang kich
thich sting sau tay séng. AMPA: o.-amino-3-hydroxy-
5-methyl-4-isoxazolepropionic acid, PKCy: protein ki-
nase C gamma.

[Nguén: Nhém tac gial

thich sting sau tity séng (Hinh 4).°

Ngoai ra, néu bénh nhén st dung opioid (vi du nhu
morphin hodc remifentanil) sau PT, ho c6 nguy co bi
chiing tang cam dau do opioid (opioid-induced hy-

peralgesia). >

Két qua tuong tu véi sti dung opioid 1au
dai truéc PT.° Opioid lam ting phosphoryl héa thu
thé NMDA, dan dén céc con dudng tin hiéu noi bao
saw: 1. Protein kinase C (PKC), 2. Ca%*/calmodulin-
dependent protein kinase II (CaMKII) va 3. Con
duong cAMP/PKA/Fyn. Két qué la lam ting van
chuyén thy thé NMDA [én bé mit t€ bao than kinh,
dén dén té bao than kinh dé dang bi kich hoat. >

Bén canh d6, vét rach PT con lam ting biéu hién cta
cdc gen khéc nhau lién quan dén con dau. Hau hét
trong s6 d6 lién quan dén tin hiéu t€ bao mién dich va
hoat héa té bao than kinh dém. Tuy nhién, ciing c6
cdc loai gen ting biéu hién sau PT nhung khong lién
quan dén con dau. Diéu nay c6 thé md ra mot phuong
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phap gidm dau mdéi dya vao ki thuét gen. 23

Uc ché con duong noi sinh di xuéng (descending en-
dogenous inhibition - DEI)

DSPT dugc khoi phat tai ngoai vi do PT gy ton
thuong mo6 va diy than kinh tai chd, tin hiéu dau dugc
khuéch dai ngay tai vi tri t6n thuong, gy ting cam
dau nguyén phat (primary hyperalgesia). '* Tin hiéu
dau tiép tuc ti ngoai vi lién tuc truyén vé tiy song, va
néo, hinh thanh “ky tc dau” (pain memory), dan dén
tang cam dau thd phat (secondary hyperalgesia, dau
lan ra viing ngoai vi tri m&). !> Nhu véy, ngoai vi cung
cdp dong tin hiéu dau lién tuc dén trung uong, trung
uong dap ting bing cach ting cudng d6 nhay véi con
dau. Tuy nhién, co thé ciing c¢6 co ché tu vé dé kiém
soat con dau, tin hiéu tGc ché con dau dugc truyén ti
trung uong ngugc xudng ngoai vi thong qua co ché tic
ché con dudng noi sinh di xudng (descending endoge-
nous inhibition - DEI). Do d6, khi hé théng nay suy
yéu gbp phan vio sy hinh thanh con dau man tinh.?*
DEI la con duodng tin hiéu thin kinh d€ tc ché cam
gidc dau. Con duong nay thuong hoat dong hiéu qua
trong con dau cép tinh (acute pain). Trong con dau
man tinh (chronic pain), con dudng nay hoat dong
kém hiéu qua hon do né thudng bi tic ché.?> DEI
bét dau ¢ chit xdm quanh cdng ndo (periaqueduc-
tal gray - PAG), thong tin dau dugc tiép nhén & day
va tiép tuc truyén dén dudng dan ty séng trung nio
(spinomesencephalic tract, noi xti Iy thong tin dau) va
chuyén tiép dén tay bung trudc (rostral ventromedial
medulla - RVM,?° noi tin hiéu dau c6 thé bi tic ché
hoéc khuéch dai tuy theo loai neuron nao dugc kich
hoat).? Sau d6, cc neuron trong RVM sé giii tin hi¢u
hoat héa hé théng opioid néi sinh & tity s6ng dé tic ché
con dau (Hinh 5).%°

Hé thdng opioid ndi sinh c6 & CNS va hé than kinh
ngoai bién, dugc dai dién bing ba loai opioid noi sinh:
B-endorphin (thu thé opioid u), dynorphin (thy thé
opioid k), enkephalin (thu thé opioid A). Thuy thé opi-
oid 1a thu thé lién két véi protein G (G-protein cou-
pled receptors). Kich hoat cac thu thé nay lam giam
gidi phong chit dan truyén than kinh va ting phan
cuc té bao (cell hyperpolarization), din dén gidm kha
nédng kich thich cta t€ bao, lam gidm cam giac dau
(Hinh 6).%” Ngoai chtic ning giam dau, hé thong néi
sinh con déng vai tro quan trong trong cac qud trinh
diéu hoa tam sinh ly khédc, bao gobm tam trang (sy
thai thic, trdm cam), vong cung thudng thiic (reward
pathway), su thém in va phan ting véi cing thing. *8
DPau cdp tinh sau PT thudng sé dugc cii thién trong
vong 1-2 tudn néu dugc diéu trj kiém soat dung cach.
Dau dai déng sau phau thuét (persistent postsurgical
pain - PPP) la con dau kéo dai it nhét 3-6 thang tai khu
vuc phau thudt. PPP ning dugc xdc dinh khi diém

Hypothalamus
ﬂSpFrmmlsenaphaﬁc Tract

Periaqueductal Gray

Rostral Ventromedial Medulla
ﬂOn/u}f
Endogenous Opioid System

[ ——

Mreceptor Kreceptor A receptor

G-protein coupled receptors

|

Hinh 5: Con dudng tin hiéu than kinh dé uc ché
cam giac dau. Chat xam quanh céng nao (peri-
aqueductal gray - PAG) ti€p nhan thong tin dau,
truyén tin hiéu xuéng dudng dan tly s6ng trung
nao (spinomesencephalic tract). Tdy bung trudc
(rostral ventromedial medulla - RVM) nhan tin hiéu
tir PAG, c6 thé Uc ché hodc khuéch dai tin hiéu dau
tuy loai neuron dugc kich hoat. Tin hiéu tiép tuc
dugc gui xudng siing sau tly séng dé hoat hoa hé
théng opioid noi sinh. H& théng opioid néi sinh (en-
dogenous opioid system) hién dién & hé than kinh
trung uong va hé than kinh ngoai bién, gém ba loai
chinh: B-endorphin (thu thé u), dynorphin (thu thé
k) va encephalin (thu thé A). Khi cac thu thé opi-
oid dugc kich hoat (ban chat ctia cac thu thé nay la
thu thé lién két véi protein G) sé tic ché neuron bac
2 thong qua gidm gidi phong chat dan truyén than
kinh (neurotransmitter) va tang phan cuc té bao
(cell hyperpolarization), dan dén giam kha nang kich
thich cta té bao, lam gidam cam giac dau. PAG: peri-
aqueductal gray, RVM: rostral ventromedial medulla.
[Nguén: Nhom tac gial

s6 trén thang danh gid dau bing s6 (Numeric Rating
Scale - NRS) vugt quéa 5.° PPP thudng xudt hién tai
khu viyc PT va thuong la két qua ctia tén thuong than
kinh trong qua trinh thuc hién PT phtic tap, gy ra
tinh trang dugc goi 13 “dau than kinh” (neuropathic
pain).?’

KET LUAN

DSPT la mét hoi chiing phic tap, da yéu t6 chi khong
don thuén chi la mot triéu chiing. Con dau nay xut
phit tit sy tuong tac gitia t6n thuong mo, phin tGng
viém, va dic biét la cac co ché nhay cam hoa than
kinh ngoai vi va trung uong. Dua trén dii liéu cép
nhat 2025, co ché gay dau gay ra do nhay cam trung
uong 13 yéu t6 then chét,?* din dén sy hinh thanh
dau man tinh & 10-50% bénh nhan sau phiu thuat.°
Co ché nhay cadm hod than kinh ngoai vi, ching han
thong qua TRPV1 hodc cytokine viém, cht yéu lién
quan dau c8p tinh, it gép phin vao dau dai ding hon.
DPong thoi, su thi€u hut co ché tu tic ché dau (DEI) ctia
ndo cing la yéu t6 khién con dau sau m6 khong chdm
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Hinh 6: Co ché hoat dong ciia hé théng opioid
ndi sinh. Cic thu thé opioid (mu, kappa, delta) ndm
trén mang té bao & ca tién synap va hau synap. Tai
tién synap, khi opioid gan vao, protein G lién két vi
thu thé (G-protein coupled receptor), déng vai tro
la chat truyén tin tha hai dé thuc hién cac thay déi
vé kénh ion, dan dén tc ché kénh Ca?*t, ngan chin
dong calci di vao té€ bao, lam gidm gidi phong céc
chat dan truyén than kinh gay dau (nhu substance
P hoac glutamate). Céc opioid noi sinh (endorphin,
enkephalin, dynorphin) hién dién & khe synap va di
chuyén dé gan vao thu thé. Tai hau synap, su kich
hoat thu thé dan dén ma& kénh K*. lon K* di ra khoi
té€ bao lam dién thé nghi gidm xudng sau hon (hién
tugng tang phan cuc té bao), khién té bao khé bj
kich thich bgi cac tin hiéu dau tiép theo.

[Nguén: Nhom tac gial

dit ma trd thanh man tinh. Céc co ché nay c6 y nghia
lam sang to 16n, vi né giai thich tai sao mot s6 bénh
nhén phit trién ting cdm dau (hyperalgesia) va loan
cam dau (allodynia) > kéo dai sau phiu thuét 16n nhu
thay khép g6i hoic m6 tim.>! Viéc hi€u biét sau sic
hon vé céc co ché nay cung cép bang chiing viing chic
rang giam dau da mo thic (multimodal analgesia) 1a
chién lugc hgp ly va hiéu qua trong quan ly dau chu
phau. Céch tiép can nay gitp gidm tiéu thu opioid,
qua d6 han ché cac tac dung phu lién quan nhu buén
non, suy ho hip va tdo bén, dong thoi gop phén giai
quyét cudc khiing hoang opioid. Nha do, quan Iy hiéu
qua dau cép tinh sau PT dugc hiéu qua hon, mang lai
su thodi mai cho bénh nhén va hé trg vin dong s6m,
dong thoi ngin ngiia sy phét trién ctia dau man tinh
sau PT. Céch ti€p can “can thiép cht dong dya trén co
ch& dang dén thay thé cho “diéu tri theo triéu chiing”
va dén trd thanh chia khda dé t8i vu hda su phuc hoi
ctia bénh nhén va 1a mét tru cot khong thé thiéu ctay
hoc chu phau hién dai. Do d6, hiéu r6 co ché phan ti
clia dau sau PT 12 nén tang d€ giai quyét van dé trén.

XUNG POT LO1iCH

Tac gia tuyén bo khong c6 lgi ich canh tranh nao lién
quan dén nghién ctiu hodc bai bao nay.

PONG GOP CUA TACGIA

Lé Quang Nghia: Phuong phap luan, Viét - ban thao
gbc, Viét - ra soat & bién tép.

Nguyén Ngoc Lan Thanh: Ngudn lyc, Thdm dinh.
Lé Thi Anh Thu: Nghién ctiu, Phan tich chinh thic,
Viét - ban thdo gbc, Truc quan hoa.

Nguyén Thi Hoang Yén: Y tudng, Phuong phap luan,
Phan tich chinh thtic, Quan ly du an, Viét - ra soat &
bién tép, Truc quan hoa.

DANH MUC TU VIET TAT:

1. AMPA - o-amino-3-hydroxy-5-methyl-4 isoxa-
zolepropionic acid - ot-amino-3-hydroxy-5-methyl-
4-isoxazolepropionic acid

2. ASIC3 - Acid-sensing ion channel 3 - Kénh ion
cam tng acid 3

3. CaMKII - Ca?*/calmodulin-dependent protein
kinase II - Ca?"/calmodulin-dependent protein ki-
nase II

4. CCL22 - C-C motif chemokine ligand 22 - Phéi
chemokine 22 dong C-C

5. CCR4 - C-C chemokine receptor type 4 — Thu thé
chemokine C-C type 4

6. CNS - Central nervous system — Hé than kinh
trung uong

7. CS - Central sensitization - Nhay cdm trung uong
8. CXCL - C-X-C motif chemokine ligand - Phéi tu
Chemokine dong C-X-C

9. DEI - Descending endogenous inhibition - Uc ché
con duong ndi sinh di xuéng

10. DSPT - Post-surgical pain (PSP) - Dau sau phiu
thuat

11. H,O; - Hydrogen peroxide — Hydro peroxyd.

12. IL - Interleukin - Interleukin

13. NGF - Nerve growth factor - Yéu t6 tang trudng
than kinh

14. NMDA - N-methyl-D-aspartate - N-methyl-D-
aspartate

15. NRS - Number Rating Scale - Thang danh gid dau
béng s

16. PAG - Periaqueductal gray - Chit xdm quanh
cdng nao

17. PKC - Protein kinase C - Protein kinase C

18. PKCy - Protein kinase C gamma - Protein kinase
C gamma

19. PPP - Persistent postsurgical pain - Dau dai ding
sau phau thuét

20. PT - Surgery — Phiu thuat

21. ROS - Reactive oxygen species - GOc oxy phan
ung

22. RVM - Rostral ventromedial medulla - Tay bung
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trudc
23. SS - Spinal sensitization - Nhay cam tay song
24. TNF - Tumor necrosis factor — Yéu t6 hoai tt khéi

u

25. TrKA - Tropomyosin receptor kinase A — Thu thé

Tyrosine Kinase A

26. TRPV1 - Transient receptor potential vanilloid 1
— Thy thé Vanilloid loai 1

CAM ON

Tac gia xin bay to long biét on sau sic dén tat ca cac

quy thdy c6 da tan tinh giang day va dong nghiép da

h6 trg giup bai bdo nay dugc hoan thanh. Su tin tam,

kién thiic quy bau va sy dong vién ctia cac quy thay c6

va dong nghiép da gép phan quan trong trong hanh

trinh hoc t4p va nghién ctiu ctia ching toi.
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MOLECULAR MECHANISMS OF POST-SURGICAL PAIN: AN
OVERVIEW

Quang Nghia Le !, Ngoc Lan Thanh Nguyen ', Thi Anh Thu Le 2, Thi Hoang Yen Nguyen '*

ABSTRACT

Postsurgical pain (PSP) is a common challenge in clinical practice, directly affecting the recovery
process, increasing the risk of complications, and being an essential factor leading to chronic pain.
Use your smartphone to scan this Despite many advances in medicine, the management of PSP is still suboptimal, mainly based on
QR code and download this article the use of opioid monotherapy, and the complexity of the pain mechanism is not fully understood.
This review aims to systematize current knowledge of the pathophysiology of PSP. Pain is not a
single stimulus but a dynamic process involving many closely interacting factors, including local
nociceptive stimulation due to tissue damage and surgery; acute inflammatory response with the
release of chemical mediators; and neurosensitization, including both peripheral and central. Cen-
tral sensitization is the mechanism that explains hyperalgesia and allodynia, causing pain to spread
and last beyond the initial site of injury. On that basis, multimodal analgesia is considered the gold
standard. By understanding the molecular pathways that cause pain, scientists can better explain
the mechanism of action of painkillers. In addition, more effective management of PSP is also the
basis for developing new analgesics.

Key words: mechanism of postoperative pain, central sensitization, postoperative pain manage-
ment, persistent postoperative pain
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