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Tém tat

Bénh ddng mach vanh (BMV) [a mét trong nhirtng nguyén nhan chinh gay bénh
xuét va tlr xuat trén toan thé gi6i gay ra nhirng tac dong to Ién dén kinh té - xa hoi. Cac
phwong tién hinh anh khéng xam I&n déng mét vai trd nén tang trong viéc danh gia va
quan ly bénh nhan nghi ngd hodc da xac dinh cé6 BMV. Bén canh dd, hinh anh hoc con
déng vai trd nhw nhitng chi ddu vé danh gia lgi ich clia cac liéu phap diéu tri déi véi
BMV trong nhiéu nghién ciru quan sat va thtr nghiém 1am sang ngau nhién. Mét trong
nhitng phwong thirc chan doan hién dai déi véi BMV 1a danh gia phan suét dy triv
Iwu lwgng ddng mach vanh bang chup cét 1&p vi tinh (FFR-CT) c6 thé phat hién dwoc
nhing vi tri hep c6 y nghta lam thay déi huyét dong. Trong thap nién vira qua, da cé rat
nhiéu nghién ctru nhdm danh gia hiéu qua va vai trd clia FFR-CT trong BMV. Hau hét
cac nghién clru déu cho thay FFR-CT c¢6 tinh wu viét vwot troi hon so véi CCTA don
thuan. Qua hang loat cac nghién ciru FFR-CT d& nhanh chéng phat trién va tré thanh
mét phwong tién cé vai trd quan trong trong chan doan va quan ly BMV. Huwéng dan
gan day cla Hiép hoi Tim mach Chau Au (ESC) 2019 va déng thuan cta nhidu hiép
héi tai Hoa Ky nam 2021 cling da nhé&n manh tdm quan trong cla hinh anh hoc khéng
xam lan trong chan doan, diéu tri va danh gia nguy co ctia bénh déng mach vanh man,
trong d6 néu bat 1&n tAm quan trong clia danh gia phan suét dv triv lwu lwgng déng
mach vanh bang chup cét I¢p vi tinh (FFR-CT).

Tt khéa: Bé&nh mach vanh (BMV), Phan suét dw tri lvu lwgng ddng mach vanh
(FFR), Chup cét I&p vi tinh ddng mach vanh (CCTA).

Abstract
The role of fraction flow reserve - computed tomography (ffr-ct)
in the diagnosis and treatment of coronary artery disease

“Coronary artery disease (CAD) is one of the major causes of morbidity and
mortality worldwide with enormous socio - economic impacts. Noninvasive imaging
facilities play a fundamental role in evaluating and managing patients with suspected
or confirmed CAD. In addition, imaging also serves as an indicator of the benefit of
therapies for CAD in many observational studies and randomized clinical trials. One
of the modern diagnostic modalities for CAD is the assessment of coronary stenosis
by Computed Tomography - derived Fractional Flow Reserve (FFR-CT). This method
can help to detect stenoseswhich change the blood flow. In the past decade, there
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have been many studies to evaluate the effectiveness and the role of FFR-CT in
CAD. Most studies show that FFR-CT is superior to coronary Computed Tomography
Angiography (CCTA) alone. Through a series of studies, FFR-CT has rapidly
developed and has become an important tool in the diagnosis and management of
CAD. The most recent European Society of Cardiology (ESC) Guidelines of 2019
and multi - society consensus in the United States of 2021 have also emphasized the
importance of noninvasive imaging in diagnosis, treatment, and evaluation of risk of
chronic coronary artery disease [5, 8]. They highlights the importance of physiological
assessment of coronary stenosis by Computed Tomography derived Fractional Flow

Reserve (FFR-CT).

Keyword: CAD: Coronary artery disease; FFR-CTcomputed tomography derived

fractional flow reserve, Coronary computed tomography angiography (CCTA).

1. PAT VAN PE

Bénh dong mach vanh (BMV) la mot trong
nhitng nguyén nhan chinh giy bénh xuét va tir
Xuét trén toan thé gidi. Vi 1& d6 ciing gay ra
nhiing tic dong to 16n dén kinh té - xa hoi. Cho
dén nay tiéu chuén vang dé chan doan BMV van
1a chyp mach vanh xam lan (ICA). Bén canh
d6, dé chan doan va quan 1y bénh nhan nghi
ngo hodc da xac dinh c6 BMVcac phuong tién
hinh 4nh khéng xam l4n ciing dong mot vai tro
nén tang. Panh gia giai phiu dong mach vanh
khong xam 1an, bang cach hinh dung thanh va
1ong dong mach vanh bang chup cit 16p vi tinh
¢6 str dung thudc can quang mang lai d6 chinh
xac cao cho viéc phat hién tac nghén mach vanh
khi so sanhvéi ICA [10].

Mic du dugc xem nhu tiéu chudn vang trong
chan doan bénh dong mach vanh nhung chyp
dong mach vanh can quang van chi don thuan
giup bac si danh gia dugc mirc do hep duong
kinh long mach ma khong tra 101 dugc cau hoi
liéu ton thuong d6 c6 giy hep dong mach vanh
¢6 ¥ nghia vé mit sinh 1y bénh khong [11]. Khi
danh gia cac sang thuong dong mach vanh gay
hep tir 50% dén 90% bang mat khong nhat thiét
chung s& c¢6 y nghia vé mit chirc ning, tirc 1a
khong phai luc nao chiing ciing gay ra thiéu mau
cuc bo co tim twong ximg va vi thé khong du do
tin cdy hoan toan dé quyét dinh tai thong mach
vanh [12], [10], [13]. Ban chét hinh anh chyp
mach vanh can quang 13 hinh anh hai chiéu,
mot anh bong ciia hinh anh ba chidu & mot goc
chup nhét dinh. Vi thé ding trudc mot s tinh
huéng nhét dinh nhu ton thuong hep léch tam,
t6n thuong dong mach vanh lan téa, anh gia do
dong thudc can quang, hinh anh chong nhanh,
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mach mau bi voi hoa va tén thwong 16 xuit phat
ctia dong mach vanh ciing 1a nhimg yéu t6 lam
cho viéc danh gia va dién giai két qua chup
mach khoéng con déang tin cdy [12].

Di c6 nhiéu giai phap duoc dwa ra giup cai
thién chat lwong hinh anh trong nhitng truong
hop phtrc tap, tuy nhién cac nha 1dm sang van
phai déi dién vé6i tinh hudng 1a khong c6 goc
chup nao c6 thé cung cap duoc cau tra 16i chinh
xac nhat [12]. Vi vay khao sat sinh 1y dong
mach vanh c6 thé gitip cho chung ta c6 nhiing
goc nhin khach quan hon ma khong bi anh
hudng béi cac yéu t6 néu trén. Chi sé phan suat
du trit luu luong vanh (FFR) duoc coi la tiéu
chuan vang dé phat hién thiéu mau cuc bd co
tim, cu thé trong truong hop c6 hep dong mach
vanh thuong mac. Bang cach s dung FFR &
nhitng bénh nhan bi bénh dong mach vanh, bac
sTtim mach can thiép c6 thé phan biét chinh xéac
gitra cac truong hop hep mach vanh c6 gay ra
thiéu mau cuc bd co tim hay khong khong. Mic
du day 1a mot ky thuat xam l4n, tuy nhién FFR
lai v6 ctng doc dao va mdi lién quan tuyén tinh
voi luu lugng mau tdi da, hon nita nd con co
kha ning lap lai cao. Dua trén cac bang chimg
lam sang hién c6 va cac huéng dan hién hanh
vé tai thong mach, danh gid FFR dugc chi dinh
cho tat ca cac truong hop hep dong mach vanh
tir 50 - 90%, bao gdm hep than chung, hep
nhanh bén va hep ndi tiép nhiéu vi tri. Hon nita,
0 nhiing bénh nhan bi bénh mach vanh nhiéu
nhanh, can thiép mach vanh duéi huéng dan
ctia FFR cho két qua cai thién bat ké két qua
xét nghiém chirc niang khong xam 1dn c6 san.
Hién nay, viéc danh gia phan suat dy trit luu
lugng vanh c6 thé duoc thuc hién béng chup ct
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16p vi tinh (FFR-CT). Vi ky thuat hién dai nay
ching ta co thé phat hién dugc nhitng vi tri hep
¢ y nghia lam thay d6i huyét dong ma khong
can phai thyc hién cac bién phap xam lan [14].
Trong thap nién vira qua, di co rat nhidu nghién
ctru nham danh gia hiéu qua va vai tro cia FFR-
CT trong BMV. Hau hét cc nghién ctru déu
cho thdy FFR-CT c6 tinh wu viét vuot trdi hon
so v6i CCTA don thuan va c6 mdi twong quan
chit ché v6i FFR xam l4n [1]. Qua hang loat
cac nghién ctru nhu DISCOVER-FLOW [21],
NXT [23], ADVANCE [3] v.v... cho thdy FFR-
CT da nhanh chong phat trién va trg thanh mot
phuong tién c6 vai trd quan trong trong chén
doéan va quan Iy BMV.

2. TONG QUAN

2.1. Pinh nghia, sinh ly bénh ctia bénh
dong mach vanh va ciac phwong ti¢n chin
dozn hinh dnh khong xam l4n

Thiéu mau cuc bd co tim va nhdi méu co tim
do mang vira xo ¢ dong mach vanh thugng tam
mac la nhitng biéu hién chinh cia BMV. bong
mach vanh bi hep hodc tac nghén hoan toan lam
suy giam luu lugng mau khu vyc ha luu, giam
tudi mau co tim, gay rdi loan chirc ning co bop
hay hoi chirng mach vanh cdp va nhdi mau co
tim. Hoi chiing mach vanh c6 thé co giai doan
6n dinh nhung ciing c6 thé dot ngdt xudt hién
nhitng bién c6 khong mong mudn do mang xo
vita bi v& hodc x6i mon. Ban chat cua bénh 1a
tién trién, dan dén cac biéu hién 1am sang thay
d6i, tir nhitng biéu hién dudi 1am sang dén hoi
chirng mach vanh man va hdi ching mach vanh
cép. Cac dic diém sinh Iy bénh ciia BMV ¢6 thé
dugc danh gia bang nhiéu phuong tién hinh anh
khac nhau nhu siéu &m tim qua thanh nguc, siéu
am tim qua thuc quan, chup cit 16p vi tinh phat
xa don photon (SPECT), chup cit 16p phat xa
positron (PET), cong huong tir tim (CMR) hoac
chup cit 16p vi tinh mach vanh (CCTA). Trong
d6, danh gia phan suat dy trir luu luong dong
mach vanh bang chup cit 16p vi tinh (FFR-
CT) di dugc chip thuan st dung ¢ nhiéu qudc
gia nhu Hoa Ky, Lién minh Chau Au (EU) va
Nhat Ban.Viéc ra quyét dinh 1am sang dya trén
FFR-CT da dugc chiing minh 1a lam giam cac
ca chup mach vanh xam lan khong can thiét va
tiét kiém chi phi dang ké [15]. Vé6i sy da dang
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trong cac phuwong phap chan doan, ngudi ta can
phai xem xét nhiéu yéu t6 khi chon lwa. K¥
thut hinh anh wa thich dé xéc dinh chan doan
BMV va huéng dan diéu tri s€ phu thudc vao
biéu hién 1am sang, dac diém cu thé cua tung
bénh nhan, tinh trang san co tai dia phuong va
trinh 0 chuyén mon tai cac trung tdm lam sang
[11, [16]. ,

2.2. Luu luwgng du trir vanh va phan suat
dy trir lvu lwgng dong mach vanh

2.2.1. Lwu lwong dw triv vanh

Pong mach vanh trong diéu kién binh
thuong khong bi hep, khi nhu cau oxy ting cao
¢6 thé tang luu lwong mau 1én 4 - 5 1an. Kha
nang tang luu lugng mau tr trang thai nghi nay
duoc goi la luu lugng du trir vanh (Coronary
flow reserve - CFR). Trong truong hop DMV bi
hep, ap luc s€ giam trong dong mach vanh.Du
vay qua trinh ty diéu hoa s& ¢b gang duy tri luu
lwong mau mach vanh bang cach giam khang
luc cua cac tiéu dong mach. Do do6 luu lugng
mau co tim khi nghi ¢6 thé duoc duy tri. Cudi
cung, khi tinh trang hep ning xay ra cic co ché
tu didu hoa khong dép Gmg day du va luu luong
mau dén co tim giam [17].

2.2.2. Phin sudt dw triv luu lwong dong
mach vanh

Phan suét dy trit luu luong dong mach vanh
(Fractional Flow Reserve - FFR) 1a mdt phuong
phap thay thé dé danh gia y nghia huyét dong
cua tinh trang hep mach vanh & muc trung binh
hoic khong rd rang. FFR 1a ty sé giita luu luong
mau toi da c6 thé dat dugc khi co hep va luu
luong t6i da Iy thuyét khi khong hep [18]. Panh
gi4 phan sut dy trit luu lwong dong mach vanh
xa4m 1an 1a tiéu chudn vang dé hudng dan tai
thong mach ¢ bénh nhan bénh mach vanh [19].

Mot vai phuong phap danh gia FFR xam lan
can cac nhanh DMV ¢ trang thaiting tudi mau
t6i da [11], [12] va vi thé mot sb thude co thé
duoc sir dung dé truyén vao trong long PMV
hoic qua dudng tinh mach nhim lam giam
khang lyc PMV. Véi khang luc cia giuong
mach mau co tim va cac ap suét tinh mach (hoic
ap suat nhi phai) gan nhu khong déng ké khi do
FFR c6 thé dugc tinh toan don gian nho vao ap
luc ndi mach dong mach vanh trung binh ¢ doan
xa phia sau chd hep va 4p lyc dong mach chu
trung binh trong cong thirc sau [2, 8, 17, 18]:
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Hinh 2.1. Ap luc dong mau dong mach vanh trude - sau chd hep va cong thirc tinh FFR.
Ngudn: Panagiotis K Siogkas 2014, IEEE [2]

Ap luc ndi mach trung binh doan xa sau chd hep (Pd)

FFR =

Ap luc dong mach chii trung binh (Pa)

Mac du gia tri binh thuong ly tuong cua FFR
duoc chap nhan 1a 1,0 nhung trong tinh hudng
c6 hep dang ké vAn con mot sd tranh luan. Mot
s6 nghién ctru da xac dinh gia tri FFR lién quan
dén thiéu mau cuc b trén cac xét nghiém khong
xam l4n. Dya trén cc nghién ctru nay, cac ton
thuong lién quan dén thiéu mau cuc bd c6 FFR
dudi 0,75. Cac sang thuong c6 FFR tir 0,75 dén
0,80 thuong duogc cong nhan la mac bién va trén
thuc té c6 thé dai dién cho céc tén thuong dang
ké, dic biét trong bdi canh phi dai that trai hodc
ap lyc nhi phai cao. Thong thuong, viéc tai thong
dong mach va nho céc sang thuong c6 FFR nho
hon 0,80 dugc coi 1a chap nhan dugc va gia tri
ngudng ndy 1a co so clia nhidu thir nghiém 1am
sang quy mod lon quan trong st dung FFR cho
cac quyét dinh tai thong dong mach vanh [17].

Ngay nay v6i su tién bd cia khoa hoc ky
thuat, cic phuong phap danh gia phan suét du
trlr luu lugng dong mach vanh cling ngay cang
tré nén da dang va thay dbi v& mat ky thuat.
Bén canh cac bién phap thim do phan suit
dy tr&t Iuvu lugng dong mach vanh béng cac
phuong phap xdm l4n hién dai nhu siéu am
trong long dong mach vanh (IVUSFFR), chup
cit 16p quang hoc trong long dong mach vanh
(OCTFFR) thi nay chting ta cling da c6 cac bién
phap thim do phan suat du trir luu lugng dong
mach vanh khong xam 14n qua chup cét 16p vi
tinh (FFR-CT) [20].
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2.3. Nguyén ly danh gia phan suit du trir
lwu lwong dong mach vanh bang chup cit
16p vi tinh

Tuy vao hé thong may CT va cac phan mém
hd tro ma viéc tinh toan FFR s& c6 nhiing diém
khac biét. Nhin chung, dé tinh toan FFR-CT can
thuc hién 3 budec.

Budée 1: Mb hinh giai phiu dugc 1dy tir bo
dir liéu hinh anh chup cat 16p vi tinh toan bo hé
thong DMV, sir dung phan mém bén ty dong dé
tao dudng vién cho 1ong mach cua cac PMV
thuong tdm mac chinh, cdc nhanh bén va co tim
that tréi.

Bude 2: Cac diéu kién bién dugc 4p dung
dé dy doan Iuu lugng va ap suat vi mo phong
lru lugng dong mach vanh trong diéu kién gidn
mach t8i da. V6i hé théng Heart Flow FFR-
CT va Siemens cFFR st dung quy ludt chia
ty 1¢ twong tmg vé& su phat trién va hinh thai
(allometric and morphometric scaling laws)
nham xéac dinh khang tré va luu luong DMV
ban dau. Hé thong Canon FFR-CT udc tinh luu
lugng dya trén bién dang d¢ sang qua nhiéu giai
doan trong thi tam truong.

Bwéc 3: Tinh toan FFR-CT duogc thuc hién
v6i mo hinh ba chiéu diy du bang siéu may
tinh, trong khi cFFR va Canon FFR-CT su dung
mo hinh bac gidm c6 thtr tu trén may tinh tiéu
chuén, dé tao FFR tai mdi diém cua cay mach
vanh (Hinh 2.2) [1].
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Hinh 2.2. Nguyén Iy tinh toan phan suat du trir luu lugng dong mach vanh trén chup cat 16p vi
tinh. Nguon: Nancy Khav (2020), Heart, Lung and Circulation [1].

Hinh 2.3. Vi du truong hop ¢6 2 sang thuong cta dong mach vanh xudng trude trai (tai vi tri A

va B) dugc xac dinh trén CCTA (Anh 1). Phan tich FFR-CT cho théy su giam chénh ap ¢ doan

giita sau sang thuong thi 2 tir 0,86 con 0,85 va FFR-CT ¢ doan xa 1a 0,78 (Anh 2). Cac két qua
sau d6 dugc xac nhan trén chup mach vanh (ICA) véi cac gia tri FFR xam lan tuong ng 1a 0,94,
0,85 va 0,77 (Anh 3). Ngudn: Abdul Rahman Thdayhid (2017), Cardiovascular Interventions [7].
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2.4. Vai tro cua FFR-CT qua céc nghién ctru
2.4.1. Khd néng chén dodn va swphé chuin
Trong nhitng nim vira qua, da c6 rat nhiéu
nghién ctru nham danh gia kha nang chan doan
bénh mach vanh ctia FFR-CT khi so sanh voi
chup cét 16p vi tinh dong mach vanh don thuan

(bang 5.1 va bang 5.2). Hau hét cac nghién
ctru déu cho thay FFR-CT c6 tinh wu viét vuot
trdi hon so v6i CCTA don thuan [1]. FFR-CT
dd nhanh chong phat trién va tré thanh mot
phuong tién ¢é vai trd quan trong trong chan
doan va quan Iy bénh mach vanh (Hinh 2.4).

T PACIFIC suay
Foasitility ssudy on
FFRet PCI ':';;:"""WW SYNTAX Il
plannar superior pers Revolution
demonsirating vessal diagnostic sudy
high diagnastic perormance dlmmww;a
COMpATST with l-m]'
= CTCA, SPECT and || FFRetin quiding
" _ PET. managEment in
Validabion of T complex CAD
FFRet in the NXT Real-world data l
—,"2!_" and 1-yoar Machine
Prool of concapt of cutcomes Learning
FFRetin U.5. FDA PMDA Japan vaslabla from ¢FER
DISCOVER- approval for approval for ADVANCE Pralbit
FLOW sty FFRct FFRct Registry || securacy raporind
1}
2011 2012 J 2014 | 2015 2016 2017 | 2018 2019
i ' f
DOFACTO wial | | Prootol conceptf PLATFORM Recommendation ST
hgrighting Siemans wiudy showing for FFRet in NICE poring S-year
‘ o ¢FFR el Guidalines outcomes of
[ dissase on ICA in FFRet
FFRit arm, and
B0-day sulcomes -}
domanstrab
ek “:‘.ﬂ‘ Procd of concept of
alemative i IGA Canon CT-
FFR

Hinh 2.4. Lich st phat trién ctia phan suat du trit luu lwong dong mach vanh bang chup cét 16p
vi tinh qua cac nghién ciru. (Chir viét tit: CAD: Bénh dong mach vanh; CT: Chup cit 16p vi tinh;
FDA: Co quan Quan 1y Thuc pham va Duoc phdm Hoa Ky; PMDA Co quan Duoc phdm va
Thiét bi Y té tai Nhat Ban). Ngudn: Nancy Khav (2020), Heart, Lung and Circulation [1].

T nam 2011 dén nam 2014, cac nghién
citu DISCOVER-FLOW][21], nghién ctu
DeFACTO [22] va nghién ctru NXT [23] lan
luot duoc cong bd. Pay déu 1a nhirng nghién
ctru tién ctru, da trung tdm dugc tai trg boi
Heart Flow danh gia kha ning chan doan ciia
FFR-CT so v6i FFR xam lan. Trong ca ba
nghién cuu, FFR-CT dugc chung minh la c6
mdi twong quan t6t voi FFR xam l4n va ludn
c6 hiéu qua chan doan vuot troi khi so sanh
voi CCTA. Trong nghién cuu DISCOVER-
FLOW, 56% BN c6 hon mgt nhanh BPMV voi

FFR < 0,80. Khi so sanh tirng nhanh mach
vanh, do chinh xac, d§ nhay, d¢ déac hiéu,
gia tri tién doan duong va gia tri ti€n doan
am lan luot 1a 84,3%, 87,9%, 82.2%, 73,9%,
92,2% dbi v6i FER-CT va 1a 58,5%, 91,4%,
39,6%, 46,5%, 88,9% twong Gng dbi voi
CCTA. Dién tich dud¢i duong cong 1a 0,90
dbi voi FFR-CT va 0,75 d6i véi CCTA (p =
0,001). FFR-CT va FFR xam lan cé tuong
quan tot (r = 0,717, p < 0,001) mic du gia tri
FFR-CT c6 hoi thap hon so véi FFR xam lan
(0,022 + 0,116, p = 0,016) [21].
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Bang 2.1. Kha ning chin doan ciia FFR-CT so v&i CCTA theo bénh nhén [1]

Nghién ciu Thidt ké NFV (%)
aghits ol
HeastFlow FFRet
DISCOVER Tién cxn 103 6l B L] o3 5 82 58 B 80 a1 070 0.9
<FLOW B trung tim
DeFACTO Tién cin 52 2] 73 & o 42 54 6l a7 72 1] 068 0s”
B trung tam
MXT Tién oin 254 53 81" W EB& k| b 40 [y €2 93 081 0
B trung tim
PACIFIC Tién cdu 15 7% 78 & 9% a7 63 L] 68 Lo 95 08 09
Dam trang tim
Ko vl cing sy Tién eiu 51 a7 & o 83 46 B 6l H3 80 8 068 0.8
Dhan trang thm
Shemens ¢FFR
Renkerviohng sy Hii ol 53 NA NA L] W 12 B4 38 i | 92 Lol 078 0.91
rm trumg tam
Coenen vichag sy Hii ol 10& MNA NA NA NA NA NA NA NA NA NA NA NA
Dhan trang thm
DeGeervichagsy  H alu | Na £ MNA 83 NA 80 MNA a3 NA 93 NA NA
Biin trung thm
Korulk v elng sy Tién eiia 40 47 73 100 The 2 il 46 o 100 78 NA NA
Dhan trang thm
Yang vi cdng s Tién e 72 NA NA NA MNA MA NA NA NA MNA NA NA MNA
Bam trang thm
Canon CT-FFR
Ko vl chng sy Tién eiu 30 N NA NA NA NA NA MNA NA NA NA NA NA
B trung thm
Thdayhid va cong sy Tién au 46 L] T 56 B2 46 E= 54 il 9 .rd i) 048"
Dhan trang thm
Fujiroto vi cong s Tién i 75 ONA 7 NA 8 MNA & NA 73 MNA a7 NA MNA
Exm trang thm

Chil vide tit: AUC, didm tich duidi dhibeg comgz MA, kisbng ct skn; NPV, g trf thém o dm; PPV, gid tr thém doim dbangs CTCA, chyp chi Kip i tinh ding meych vinb; CT-FFR, phin sult dyitril vinh dinh gié bing CT; DISCOVER-
FLOW, Chil dasdn hep ghy thidus madu cyc b blng dink gid philn st dy trd vinh Kbng xim Lin; DePACTO), Xic djnh phin sult dy iedt sk bling chyp clt kop vi tisk; MXT, Phin tich biu higesg vinh bling chiyp cht o i tink: Cie
b i thseo; PACTFIC, Nghién citu tién cilw so ik PET/CT tim, SPECT/CT tim, Binh dnh rud mis co tim vi chup cbt bip vi tinh ddng mach vink vt chup mach vinh xim Lin.

*Ci f nghia thieg k& (p=<0105), duic b cis trong sghidn cila gl

Bang 2.2. Kha ning chan doan ciia FFR-CT so v&i CCTA theo s lugng mach vanh [1]

Nghién ciin

ALUC

HeartFlow FFRct
DISCOVER Tién aifu 154 54 84 9 B 40 82 a7 ] & g 075 0.50°
FLOW Da trung tim
DeFACTO Tién el 7 NA MA MNA 1] NA ol NA NA NA MNA NA NA
Da trung tim
NXT Tién edru 484 65 85" 83 a4 ) 86" 33 [0 s 95 o 093
D trung tim
PACIFIC Tién cifu 505 L 5 68 wr B3 86 57 [y B o 083 0.94°
B trang thm
K v ching syt Tién ciru U 68 B4 78 &l 63 85 51 74 B 0 0.70 g
i trung tim
Siemiens ¢FFR
Renker vacong sy Hi ciu &7 NA MA o 85 H 85 ko | & 93 o ik ra
Em trung thm
Coenen vi céngsd Hi afu 189 56 75 8l ] k-] @5 49 &5 73 88 i 083
Eam trung thm
Dy Geerviofng si - Hbi alu n NA 78 NA 83 NA Th NA 56 NA 9 NA NA
Eam trung thm
Kruk vi cdng sy Tién ciu G a4 4 100 Th 2 72 a3 &7 100 80 s 0.54*
hain trung tim
Yang vi ofng sy Tién ciu 138 78 Bl o 87 &6 ks [ 7l o o0 N84 089
it trung tim
Canon CT-FFR
Kavvi ciing st Tién edu 58 T8 B e TE 74 87 1] 74 ER -] 077 088"
xm trung tim
Thdayhid vi cing sy Tién ciu B 3 B8 B 8l 6 4] 56 71 ] o 0.76 0.8
fm trung tim
Fujimato vicdng s Tién clo 104 55 & 71 a1 43 78 48 Th &7 92 0.57 085"
e trung tim

Chit vt el AUC, didm tich chadi duimg cong: NA, khdog o sin: NPV, g tr tién dodn dns; PPV, g tr thén dodn duiang; CTCA, chyp chi Jipvi tinh ddeg mach vink; CT-FFR, phin sult dy tri vinh dinh gié bing CT; DISCOVER-
FLOW, Chiln dadn hep giy thifu méu cye b blawg dinh gid phin suil & 1rl vink kivimg sl Lin; DeFACTO, Xic disk phin sult i 1nd vish blng chiep cit b3p i tish: NXT, Phin tich liu higeg vink bing chup clt lap v tink: Cic
bt tp thes; PACTFIC, Nghidn cilw 6m cifu so sk PET/CT tim, SPECT/CT tim, hinks dnh ki miu ¢o tim vi chup cét kip vi tinh g msach vih vif chrup mach vinh sim lin.

*Co f nghia thing ke (p=<0.05), duoc bia cio trong aghién cdu pic.
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Tiép budc su thanh cong cia nghién ciru
DISCOVER-FLOW, nghién ciu DeFACTO
duogc thyc hién & 17 trung tam thudc nam quéc
gia My (12 trung tdm), Han Qudc (2 trung tim),
Canada (1 trung tam), Bi (1 trung tam) va Latvia
(1 trung tAm) tir ndm 2010 dén nam 2011 va sau
d6 dugc chinh thirc cong b vao nam 2012. Két
quéa nghién ctru cho thiy (54,4%) c6 FFR bt
thuong dugc ICA xac dinh. Trén co s¢ tung
bénh nhan, do chinh xac chin doan, do nhay,
d6 dac hiéu, gia tri tién doan duong va gia tri
tién doan am cua FFR-CT cong véi CT la 73%
(KTC 95%: 67% - 78%), 90% (KTC 95%:
84% - 95%), 54% (KTC 95%: 46% - 83%),
67% (KTC 95%: 60% - 74%), va 84% (KTC
95%: 74% - 90%), tuong tng. So v6i BMV cé
tic nghén duoc chin doan bang CT don thuin
(dién tich dudi duong cong (AUC) 14 0,68 (KTC
95%: 0,62 - 0,74), FFR-CT c6 lién quan dén cai
thién kha nang phan loai bénh nhan (AUC, 0,81;
KTC 95%, 0,75 - 0,86; P < 0,001) [22].

Trudc nhimg tin hiéu thanh cong day hira
hen ctia FFR-CT tuir nghién ctru DISCOVER-
FLOW [21] va nghién ctru DeFACTO [22], nam
2014 trong nghién ctru NXT [23], day la nghién
clru tién ctru da trung tdm 16n nhit va gan day
nhét cho dén nay, d0 chinh xac chan doan trén
mdi bénh nhan va mdi mach nhanh vanh lan
luot 1a 81% va 86%. Dién tich dudi duong cong
(AUC) 1an Iuot 13 0,90 va 0,93. Khi so sanh véi
CCTA, c6 do ddc hiéu cao hon déng ké trén mdi
bénh nhan va mdi nhanh mach vanh (79% so véi
34% va 86% so voi 60%), voi do nhay tuong
duong véi CCTA [23]. FFR-CT da phan loai lai
chinh xac 68% bénh nhan c6 két qua dwong tinh
gia CCTA thanh am tinh that [23]. Sy khac biét
trung binh quan sat dugc gitra FFR-CT va FFR
xam l4n trén phan tich Bland Altman 1a 0,03 +
0,07 [24]. Duya trén nhitng két qua nay, FFR-CT
d3 duoc Co quan Quan 1y Thue phiam va Duoc
phiam Hoa Ky (FDA), Co quan Duoc phdm va
Thiét bi Y t& (PMDA) tai Nhat Ban chip thuan
st dung 1am sang va duoc dwa vao huéng dan
riéng cia NICE nhu mot phuong phap thay thé
cho hinh anh khong x4m 14n khac cho bénh nhan
nghi ngd BMV 6n dinh [1].

Gan day trong huéng dan cua Hiép hoi Tim
mach Chau Au (ESC) 2019 va dong thun cua
nhiéu hi€p hdi tai Hoa Ky nam 2021 ciing da
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nhin manh tam quan trong cua hinh anh hoc
khong x4m l4n trong chan doan, diéu tri va danh
gia nguy co cua bénh dong mach vanh man [5,
16], trong d6 néu bét 1én tim quan trong cua
danh gia phan suét du trit luu lugng dong mach
vanh bang chup cat 16p vi tinh (FFR-CT) [5].

2.4.2. Dopng mach vanh coé sang thwong
hep trung gian

Trong cac truong hop c6 sang thuong dong
mach vanh gay hep trung gian (hep tir 30% dén
70%), FFR-CT gitip cai thién d6 chinh xac chan
doan khi so sanh voi CCTA [21], [25]. Nghién
ctru phu (sub - study) tir nghién ctru DeFACTO
vao nam 2013, d6 chinh xac chin doan cua
FFR-CT va CCTA lan luot 1 71% so véi 63%
(AUC mdi mach 0,79 so véi 0,53; p <0,0001)
[25]. FFR-CT duogc quan sat la ¢c6 do nhay cao
hon 74% so vé&i 34%, trong khi do dic hiéu
tuong duong (67% so voi 72%) [25]. Cac phat
hién tuong tu cling dugc bao cdo ¢ cac truong
hop c6 sang thuong dong mach vanh gay hep
trung gian trong nghién ctru NXT (87% BN c6
sang thuong hep trung gian), véi d§ chinh xac,
dd nhay, d¢ dac hi¢u, gia tri tién doan am va gia
tri tién doan duong lan luot 1a 80%, 85%, 79%,
65% va 92% [23].

2.4.3. Dong mach vanh co sang thwong
voi héa

Véi hoa van 1a mot trong nhimg cam
bdy chinh cia CCTA, do x40 anh “giin nd”
(blooming artefact) [26]. Nghién ctru phu (sub-
study) tir nghién ciru NXT, tac dong ctia voi hoa
mach vanh theo diém Agatston dén kha ning
danh gia ctia FFR-CT. Dénh gia gidi phau chi
v6i CCTA don thudn di cho thiy do dic hiéu
cang giam khi diém Agatston cang ting. Tuy
nhién, FFR-CT cho thiy d¢ chinh xac chan
doan, d6 nhay, do diac hiéu khong co su khac
biét giita nhom c6 diém Agatston tir thap - trung
binh (0 dén 415 diém) vé6i diém Agatston cao
(416 dén 3599 diém). Kha ning phén biét thiéu
méu cuc bd theo FFR-CT van tot du & nhitng
bénh nhan co diém Agatston cao hay diém
Agatston thap - trung binh, khong c6 sy khac
biét vé dién tich duéi dudng cong (AUC) (0,86
[95% khoang tin cay (KTC): 0,76 - 0,96] so véi
0,92 [95% KTC: 0,88 - 0,96]) (p = 0,45). FFR-
CT van duy tri méi twong quan tét voi FFR x4m
lan & cac BN c6 diém Agatston thap-trung binh
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(0 d&én 120) hodc AS cao (121 dén 1,703) v6i  thap - trung binh 12 0,03 + 0,07 (Khoang tin cay
gia tri R lan lugt 12 0,82 (p < 0,0001) va 0,79 (p  95%: - 0,10 dén 0,17) va 0,01 + 0,08 (Khoang
<0,0001). Su khac biét gitta gia tri FFR xAm lan  tin cdy 95%: - 0,14 dén 0,16) & cac bénh nhan
va FFR-CT trong & cac BN c6 diém Agatston  co diém Agatston cao [26], [23].

FFR 0.84

Hinh 2.5. BN Nam 65 tudi bi dau nguc khong dién hinh. (A) CCTA cho thiy véi hoa ning cua
dong mach xubng trude trai (LAD) véi tong diém Agatston 1a 739. (C) CCTA cho thdy hep LAD
doan gan 70% dén 90% va hep trung gian (borderhne) nhanh Diagonal 1. (B) Phan tich FFR-
CT ton thuong LAD hep khong c6 y nghia vé mit huyét dong, v6i FFR-CT-LAD 1a 0,87 va ¢
nhanh diagonal 114 0,91. (D) Chup dong mach vanh cho thiy mirc d6 hep t6i da 1a 52% & nhanh
diagonal 1 (miii tén do). Hep khong c6 y nghia vé& mit huyét dong, véi FFR-LAD 14 0,84 va &
nhanh diagonal 1 13 0,87. Ngudn: Bjarne L Nergaard (2015), JACC: Cardiovascular Imaging [22].

2.4.4. So sdnh véi cdc phwong tién chin dodn hinh anh khéng xdm lin khdc

Di co6 mot s6 phén tich tong hop va so sanh truc tiép FFR-CT voi cac phuong phap xét nghiém
danh gia chic nang khong xam 14n khac. Trong mot dénh gia gén day [1], [27], hiéu qua chan doan
cua CCTA, chyp cong huong tir tim (CMR), FFR-CT, chup cét 16p vi tinh phét xa don photon
(SPECT), si€u am tim gang stc va do chénh suy glarn tinh hiéu xuyén thanh trong chup cét 16p vi
tinh (TAG), dugc so sanh voi FFR x4m 14n (Biéu d6 2.1). Nhin chung, d6 chinh x4c chin doan duoc
béo cdo cua FFR-CT 1a cao nhat trong s6 cac ky thuat [1], [27].

100 FFR
90 FFR: Phin sudt dir trir vinh xim lin
® Osra _
OFFRat ® CTCA: Chup cdt lop vi tinh

80 dng mach vanh
° 0] o] R
= 0] ° @ CMR: Chyp cdng hdmg tir tim

70
@
= Se i ®  FFRet: Phin sut dy trif vinh
1(%~ 80 @f o tir chyp cét lép vi tinh
o e ®  SPECT: Chyp it lép vi tinh
‘8- 50 Ps phit xa dom photon

®  Situdm timg ging sir
o]
40 ©
® TAG: Do chénh suy giam tin hi¢u
xuyén thinh trong chup cit lép vi
30 tinh djng mach vinh
30 40 50 &0 70 80 90 100

D6 nhay %

Biéu @6 2.1. Kha ning chan doan trén mdi nhanh mach vanh/ving co tim (d6 nhay va d6 dic
hiéu) ctia cac phuwong phap xét nghiém chirc ning khong xam ln dé xac dinh bénh mach vanh co
¥ nghia huyét dong bang cach sir dung FFR xam lan (ngudng, 0,80) lam tiéu chuan tham chiéu.
Nguén: Nancy Khav (2020), Heart, Lung and Circulation [1], [27].
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Pén diu ndm 2022, Yue Lou va cong sy cong bd mot phén tich gdp gdm 23 nghién ctru nho sau
khi sang loc dit liéu k¥ ludng tir Pubmed, thu vién Cochrance va EMBASE tir nim 2009 dén nim
2021. Toéng s6 bénh nhan trong nghién ctru 1én dén 2,178 nguoi va ¢6 3,029 mach hay ton thuong.
Cac tac gia ciing nhan théy FFRCT c6 hiéu suét chin doan cao & BN hep dong mach vanh, batké 1a
phan tich theo bénh nhan hay mach mau (Bang 2.3) [28].

Bang 2.3. Két qua phan tich gop cua Yue Lou va cong tur tir nam 2009 dén nam 2021 [28]

Sb Donhay | Do dic hidu LR+ LR- DOR
nghién AUC

ciru | (KTC 95%) | (KTC95%) | (KTC 95%) | (KTC 95%) | (KTC 95%)
Theo 0,88 0,79 4,16 0,15 27,34
bénh 13 0,89
nhan (0,85-0,90) | (0,71 -0,85) | (3,03-5,71) | (0.12- 0,19) | (17,75 - 42,11)
Theo
mai ’ 0,85 0,81 4,44 0,19 23,66 057
mach (0.82-0,87) | (0.76-0,85) | (3.43-575) | (0.16-022) | (16,18-34,58) |
mau

LR+: Ty sb kha di duong; LR-: Ty sb kha di am; KTC: Khoang tin ciy; AUC: Dién tich duéi
duong cong.

2.4.5. Cdc nghién ciru so sdnh déi dau

Vao nam 2018, nghién ctru PACIFIC dugc tién hanh nhim danh gia hiéu qua chan doan cua
FFR-CT duoc so sanh v6i CCTA, SPECT va PET [8]. Tong cong 505/612 (83%) mach mau c6 thé
dugc danh gia bfmg FFR-CT. FFR-CT cho théiy d6 chinh xac, do nhay va d¢ dac hi¢u chan doan 1an
luot 13 87%, 90% va 86% trén mdi nhanh mach vanh va 78%, 96% va 63% néu tinh trén mdi bénh
nhan. Dién tich dudi dudng cong (AUC dé xéc dinh céc ton thuong giy thiéu mau cuc bd ddi véi
FFR-CT (0,94 va 0,92) 16n hon dang ké so vi CCTA (0,83 va 0,81; p < 0,01) va SPECT (0,70 va
0,75; p<0,01), twong g khi tinh cho mdi mach mau va khi tinh trén mdi bénh nhan. FFR-CT ciing
t6t hon PET khi tinh trén mdi mach mau (AUC 0,87; p < 0,01), nhung khong tot hon khi tinh trén
mdi bénh nhan (AUC 0,91; p = 0,56). hiéu qua chan doan trén mdi mach cua FFR-CT 14 0,94, cao
hon han khi so sanh v6i CCTA, SPECT va PET [8].

A':.--:

[=+]

B4 nhgy (MBS mach mau)
B9 nhay (M3 Boah nhdn)

20 ¢ & B0 C o F 40 60 80
100- DO d3c hidu (00 mach madu)y 100- B E3c hadu (M biEnh nhadn)
J3 & 00t 00 -0 0 Fre a C BT-0.04

CTA ALK CLE {080-0.8% CTh AL 0L {0740

Biéu d6 2.2. Kha ning chin doan ctia cic phuong tién hinh anh phat hién bénh dong mach vanh

c6 y nghia trén mdi mach méau (A) va méi BN (B) duoc thuc hién boi FFR-CT, CCTA, SPECT, va
PET so sanh v6i FFR x4m l4n. Ngudn: Roel S Driessen (2019), JACC [8].
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Hiéu qua chan doan ciia FFR-CT da duoc so sanh véi hinh anh CT tudi mau co tim ging st
(CTP) trong mot sé nghién ctru [29]. Trong nghién ctru PERFECTION d3 chimg minh ca hai k¥
thuat déu cung cép hiéu qua chan doan twong duong; dd nhay va d¢ dac hi€u cua tirng mach va ting
bénh nhan twong tng 13 88% va 90%, va 94% va 85% dbi voi FFR-CT, va 92% va 87%, va 95% va
99% dbi voi CTP gang strc [29]. Ca hai phwong thirc dd dugc ching minh 13 mang lai loi ich vuot
troi hon khi so sanh vi CCTA don thuan [29]. Sau d6, Ko va cac cong su da thuc hién mdt nghién
ctru doan hé nhé hon nhim chirng minh hi¢u qua ciia FFR-CT khi so sanh véi CTP. B¢ chinh xac,
d6 nhay va do dic hiéu tuong tmg 1a 84%, 81% va 85% dbi voi FFR-CT, va 75%, 50% va 89%
d6i v6i CTP [30]. Tuy nhién, khi ¢6 su voi hoa dang ké trong nghién ctru ciia tac gia Yang va cong
su cho théy CTP c6 d6 dac hiéu cao hon (92% so vdi 62%) va gia tri tién doan duong (89% so voi
64%) khi so sanh truc tiép v6i FFR-CT.

100 -
S =
&0 -
£ 701
e
5
&£ 40
30 =
m -
10 4
0 -
D4 Nhay D& Dic Hidu PRV NPV B4 Chinh Xic
W FFR 97 (86-100) 42(30-54) 47 (36-58) 97 (91-100) 61(51-70)
B CMR 47 (31-64) 88 (78-94) 67 (49-84) 76 (67-85) 74 (64-82)
Gid Iri p =0.001 <0.001 0.7 0.023 0.070

Biéu db 2.3. So sanh hiéu qua cua FFR-CT véi CMR géing sirc trong du bao tai tudi mau
mach vanh & bénh nhan dau that nguc on dinh. Nguén: Niels Peter Rennow Sand (2020),
Journal Cardiovascular Imaging [4]. (Chit viét tit: PPV: gia tri tién doan duong; NPV: gia tri ti€n
doan am; CMR: Chup cong hudng tur tim).

Trudc nhing wu diém vuot trdi cia FFR-CT,  CT (n = 297). Trong s6 nhitg BN ¢6 du dinh
dén nam 2020, Niels Peter Ronnow Sand va cac ICA (Dung FFR-CT huéng din diéu tri = 193;
cong su cong bd nghién ctru so sanh FFR-CT véi  chiam soc thong thuong = 187), ¢6 25 (12%) BN
CMR ging stic trong du doan tai tuéi mau mach ~ khong thdy BMV ¢o tit nghén khi chup ICA
vanh ¢ bénh nhan dau thit nguc 6n dinh. Tac gia  trong nhém CCTA/FFR-CT va 137 (73%) &
nhén thiy rang & nhimg BN dau nguc 6n dinh, nhém chiam soc thong thuong (Risk difference
FFR-CT va CMR c6 d6 chinh xac chian doan  61%, KTC 95% 53 - 69, p < 0,0001), v&i mirc
tuong tu. DO nhay dé du doan tai thong mach 1a  phoi nhiém birc xa tich lily trung binh tuong tu
cao nhit dbi voi FFR-CT, trong khi do dic hiéu & ca hai nhom (9,9 so vdi 9,4 mSv, p = 0,20).
cao nhit dbi véi CMR (Biéu d6 2.3) [4]. Chuyp mach vanh xam 1an d bi huy bo ¢ 61%

2.4.6. Lwa chon bénh nhin phii hop cho  trudong hop sau khi nhan dugc két qua CCTA/
ICAva CABG FFR-CT. Ty 1é bién c6 1am sang trong vong 90

Viée sir dung FFR-CT & nhitng bénh nhan  ngay 1a thap & ca hai nhém [15]. Trong mot
nghi ngd BMV da dugc chung minh 1a c6 lién  nghién ciu phu cua nghién citu PROMISE,
quan dén giam sé bénh nhan can ICA va cac 271 BN phai chup ICA sau CCTA di dugc
bénh nhan dwoc chon phu hop hon cho ICA.  danh gia hoi ciru bang FFR-CT. Viéc bd sung
Nghién ctru PLATFORM chia 584 BN méi FFR-CT < 0,80 lam giam luong BN can ICA
khoi phat dau nguc thanh hai nhom, mot nhom — dén 28%, giam 44% sé BN chup ICA nhung
dugc chi dinh lam xét nghiém thong thuong (n ~ khong c6 BMV tic nghén va ting 24% truong
= 287) va nhom con lai dwgc lam CCTA/FFR-  hop can tai thong [31]. Nhitng nghién ciru nay
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cho thiy viéc sir dung FFR-CT c6 thé lam giam
luong BN cin dén ICA, gop phan gitp xac dinh
nhitng BN ¢6 nhiéu kha nang dugc huong loi
nhéat tir [CA va tai thong mach dong mach vanh.

Trong nghién ciru SYNTAX III so sanh lgi
ich ctia FFR-CT va ICA dé hudng dan tai thong
mach mau ¢ nhiing bénh nhan bi bénh mach
ba nhanh mach vanh nang da xac dinh. FFR-
CT duoc chimg minh 13 ¢6 tinh dong nhat trong
danh gia cia Nhoém Tim mach (Heart Team) d6i
v6i chién luoc tai thong mach vanh [20]. Can
¢6 cac nghién ciru sdu hon vé tinh kha thi cua
viéc lap ké hoach CABG sir dung FFR-CT va
cac két qua 1am sang lién quan so voi chim soc
tiéu chuan trong thuc hanh thudng quy.

2.4.7. Tac dpng dén viéc ra quyét dinh lim
sang va chién lwgc diéu tri

Panh gia phan suét du trir luu lwong dong
mach vanh bang chup cit 16p vi tinh khong chi
c6 vai tro trong viéc nang cao kha ning chin
doan khi so sanh véi chup cit 16p vi tinh dong
mach vanh don thuidn ma con co nhitng tac
dong nhét dinh trong viéc dua ra quyét dinh
1am sang va chién luoc diéu tri. Trong nghién
ctru ADVANCE [3], tong s6 5083 BN c6 céac
triéu chirng lién quan dén BMV va xo vira dong

mach trén CCTA da dugc thu nhan tai 38 co s¢
qudc té (Biéu dd 2.4) tir ngay 15 thang 7 nim
2015 dén ngay 20 thang 10 ndm 2017. Cac dic
diém vé nhan tric, triéu chimg, phat hién CCTA
va FFR-CT, ké hoach diéu tri va két qua sau 90
ngay di duoc ghi lai. Két qua chinh ctia nghién
ctru cho thdy CCTA két hop FFR-CT da gitp
tai phan loai BN ¢ 66,9% (KTC: 64,8 - 67,6)
s0 v6i CCTA don thuan. BMV khong tic nghén
thap hon c6 y nghia ¢ bénh nhan ICA vé&i FFR-
CT < 0,80 (14,4%) so v6i bénh nhan FFR-CT
> 0,80 (43,8%; odds ratio = 0,19; KTC: 0,15 -
0,25; P<0,001). Khong c6 tir vong/nhdi mau co
tim xay ra trong vong 90 ngay ¢ nhitng BN c6
FFR-CT > 0,80 (n = 1529), trong khi 19 (0,6%)
MACE [hazard ratio (HR) = 19,75; KTC: 1,19
-326; p=10,0008] va 14 (0,3%) t&r vong/NMCT
(HR 14,68; KTC 0,88 - 246; p = 0,039) xay
ra & nhitng ddi twong c6 FFR-CT < 0,80. Véi
s6 luong 16n dan sé da trung tim quéc té tur
nghién citu ADVANCE, FFR-CT da lam thay
d6i khuyén céo diéu tri & 2/3 cac truong hop so
v6i CCTA don thuan, gitip giam ty 16 BN ICA
nhung khong c6 bénh, du doan tai thong mach
va xac dinh cac d6i tugng co nguy co thap xay
ra cac bién cb ngoai ¥ trong 90 ngay [3].
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Biéu d 2.4. Phan b6 bénh nhan tham gia nghién ctru ADVANCE.
Ngudn: Timothy A Fairbairn (2018), European heart journal [3].
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2.4.8. Két cuc lim sang
Trong nghién ctru phu PROMISE FFR-CT, khi so sanh tiéu chi FFR-CT < 0,80 va CCTA ¢6 hep
nang (hep > 70%), FFR-CT < 0,80 cho th?iy la yéu t du béao tot hon dang ké vé két cuc tai thng mach
vanh hoac MACE (HR 4,3; KTC 95%: 2,4 - 8,9 so v&i 2,9; KTC 95 %: 1,8 - 5,1; p=0,033) [31].
Bang 2.4. Két cuc 1am sang & nhom BN c¢6 FFR-CT < 0,8 so v6i nhom ¢6 FFR-CT > 0,8 [3], [9], [6]

ADVANCE (90 ngay) Norgaard va cdng s (2 ndm) NXT (5 nam)

FFRect >0.80 FFRct =0.80 FFRct >0.80 FFRct =0.80 FFRct >0.80 FFRct <0.80
Tii vong do moi nguyén nhin (%) 0 03 1.4 1.5 3.1 28
Tii vong tim mach (%) NA NA NA NA 0 0
Nhéi miu co tim khéng ti vong (%) 0.0 0.1 0.3 8.0° 0 2.8
Téi tudi mau khong k& hoach (%) NA NA 1.0 88 31 14.7°
MACE" (%) 1] 0.6" 39 9.4 31 15.6

Cha viét thi: MACE, Bién cf tim mach bdt Igi quan trong.

“Bao gdm il vong, nhéi mau oo tim khing ui vong, nhip vién vi hii chiing mach vinh ¢ip va phii diéu trj i tdi méu khang ké hoach (ADVANCE vi Norgaard vi clng si.)
Bao gém tit vong, nhéi mau co tim khong til vong va diéu tri téi niéi mau khong ké hoach (NXT).

PRt qui o6 § nghia (p<0.05), dugc bio clo trong nghién ciiu gée.

FFR-CT binh thuong (> 0,80) dd duoc chimg minh 14 ¢6 lién quan dén két qua ngén han trong nghién
ciru ADVANCE. Khong ¢6 tir vong hodc nhdi mau co tim (NMCT) & nhimg bénh nhan c¢6 FFR-CT >
0,80 & 90 ngay [3]. Tuong tu, tai thoi diém mot nam, ty 16 tir vong do moi nguyén nhan va NMCT chi
xay ra 0 0,6% BN c¢o6 FFR-CT binh thuong [3]. Trong nghién ciru ADVANCE [3] cac BN duoc theo doi
trong 3 nam va ngay hoan thanh du kién vao nam 2021.

Norgaard va céc cong sy di danh gia két qua 1am sang trong 2 nim ¢ 3,674 BN dau nguc 6n dinh va
hep trung binh (30% - 70%) dugc xac dinh trén CCTA, trong d6 c6 677 bénh nhan dugc phan tich FFR-
CT dé hudng dan diéu tri tai thong va 410 (61%) BN c¢6 FFR-CT > 0,8. Tiéu chi chinh bao gdm tir vong
do moi nguyén nhan, NMCT, nhép vién vi dau thit nguc khong on dinh va tai thong mach vanh khong
theo ké hoach xay ra 6 3,9% BN duoc xac dinh c6 FFR-CT > 0,80 sau 2 nam. Khong ¢6 sy khac biét
dang ké vé ty 1é xdy ra céc bién cb tim mach c6 hai 1on (MACE) giita bénh nhan hep < 30% trén CCTA
va BN ¢6 FFR-CT > 0,80 (2,8%; p = 0,58) (Biéu db 2.5) [6].

L Chin lrgre chiln dod Bilubie | -
llm-&)g (CTA Fggp
30%-70%)
<30%: FFRer »0.80: FFRer SO.50: OMT
e ek b e s Khiding lAm thém XN, OMT omT hode OMT + ICA
§ o]
E
£ 8
-0
o
E G poBoe
;M HE | e
£ 4 i
1. Kt cpc Bm sang = { -
| 2
E
-
s 01
o 1 2 3 4

Thiri Glan Theo Db [Nom)

FFRey 50.80, OMT
FFRer 510.80, ICA
FFRcy »0.80

CTA hpp <30%

Biéu d6 2.5. Chién luoc chin doan va quan 1y véi két cuc 1am sang & bénh nhan duogc khao sat
mach vanh trudc tién bﬁng chup cat 16p vi tinh va xét nghiém FFR-CT c6 chon loc. Nguén: Bjarmne L
Norgaard (2018), JACC [6]. (Chit viét tit: OMT: Diéu trj ndi khoa t6i uu; CTA: Chup cit 16p vi tinh

mach vanh; ICA: Chup mach vanh xam lan).
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Hién da c6 dit liéu 5 ndm vé FFR-CT tur
nhiitng BN tham gia nghién ctru NXT. Trong
nghién ciru nay, cac quyét dinh 1am sang hoan
toan ddc lap voi di liéu FFR-CT va viéc diéu
tri duoc huéng dan boi FFR xam 14n. Nghién
ctru nay danh gia gia tri tién luong cia CCTA
va FFR-CT. Tiéu chi chinh (tir vong, NMCT
va bat ky tai thong mach ndo) xay ra nhiéu
hon & bénh nhan FFR-CT < 0,80 so v6i hep
dang ké trén CCTA (73% so véi 49%; p <
0,001), cho thiy FFR-CT c6 thé du doan két
qua chinh xac hon [9]. Hon nita, nghién ctu
da chirng minh rang, gidng nhu FFR xam lan,
FFR-CT cho thdy nguy co ciia két cuc chinh
ting 1én v6i moi 1an giam 0,05 gia tri cta
FFR-CT [9].

2.5. Mot sé hwéng din trén thé gioi vé
FFR-CT trong chin doan va diéu tri bénh
dong mach vanh

Str dung FFR-CT c6 thé gitip cai thién do
dac hi¢éu cua chyup CT trong danh gia BMV
bang cach cung cip y nghia huyét dong cua
mot sang thwong va diéu quan trong 1a bac
si phai hiéu nhitng cam bay va thach thuc
thuong gap. FFR-CT la mét ky thuat mo
phong sinh ly hoc m6 hinh dong chay mach
vanh tir CCTA thuong quy. Dé danh gia tinh
trang thiéu mau cuc bd dic hiéu cua ton
thuong, FFR-CT dugc do cach xa vung sang
thuong 2 cm. FFR-CT 1én hon 0,8 1a binh
thuong; 0,76 - 0,8 1a bién va 0,75 tro xuéng
1a bat thuong. FFR-CT lam ting d¢ dac higu
cua CCTA trong viéc danh gia BMV, giam
ty 1&¢ bénh nhan phai chup mach vanh xam
lan (ICA) ma khong hep va giup dua ra cac
quyét dinh va 1ap ké hoach tai thong mach.
Nhitng bénh nhin cé gidi phiu mach vanh
nguy co trung binh & CCTA va FFR-CT bt
thuong c6 thé phai ICA va tai thong mach,
trong khi nhitng bénh nhan c6 FFR-CT binh
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thuong c6 thé tri hodn ICA mot cach an toan.
Trong céc gia tri FFR-CT khu vuc bién, viéc
1én ké hoach quan 1y dugc quyét dinh trong
bdi canh cu thé ciia tinh hudng 1am sang [32].
Du vay, qua nhiéu nghién ctru ngudi ta nhan
thay rang FFR-CT c6 loi nhat khi danh gia
cac sang thuong co6 muc do hep tir 40% dén
90% nam & dong mach vanh doan gﬁn hoac
gitra [5].

Pén nam 2021, cac hiép hdi tim mach
16n 6 Hoa Ky, nhu Hiép hdi Tim mach Hoa
Ky (AHA), truong mon Tim mach Hoa Ky
(ACC), Hi¢p hoi siéu am Tim Hoa Ky (ASE),
Hiép hoi 16ng nguc Hoa Ky (CHEST), hoi
Han 1am cép ctru y khoa (SAEM), Hiép hoi
CT tim (SCCT) va Hiép hoi cong hudng tur
tim (SCMR) ciing dwa ra ddng thuin vé huéng
dan chan doan va danh gia dau nguc. Trong
chinh tai liéu nay, cac tac gia di néu rd tim
quan trong va vi tri cia FFR-CT trong chin
doan va danh gid bénh nhan dau nguc [5].
Dua vao dic diém lam sang cac bénh nhan
duoc phan loai thanh cdc nhom nguy co thép,
nguy co trung binh va nguy co cao nham dua
ra chon lya cac xét nghiém ban dau (Béing
6.1). Cac bénh nhéan c6 triéu chung dau nguc
6n dinh kém hep > 50% ¢ than chung DMV
trai, BMV tic nghén c6 FFR-CT < 0,8 hoic
hep niang > 70% & ca ba nhanh mach vanh
chinh, khi d6 chup mach vanh xam 14n (ICA)
dé dua ra quyét dinh diéu tri hiéu qua (Mtc
khuyén cao 1; D6 manh bang chimg A) [5].
Ddi v6i cac truong hop bénh nhan dau ngyc
on dinh c6 nguy co trung binh - cao va CT ¢
hep tir 40% - 90% & doan gan va doan giita
dong mach vanh, FFR-CT c6 thé hitu ich cho
chan doan mach méau cu thé gy thiéu mau
cuc by va hudng dan ra quyét dinh diéu tri
tai tudi mau (Mutc khuyén céo 2a; Do manh
bang chiing B-NR) [5].
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Bang 2.5. Xac sudt tién nghiém méc bénh dong mach vanh co tic nghén ¢ bénh nhan c6
triéu ching theo tudi, gidi va triéu chung [5].

Dau Nguc

NG

B. Xéc suat tién nghiém dya vao
tudi, gidi va triéu ching

A. Xéc suat tién nghiém dua vao
tudi, gidi, triéu ching va diém
vOi héa mach vanh

Pau ngue 6n dinh & BN chura xdc dinh mac BMV ‘

Nguy co trung binh hodc cao

i Khong thé kétluan | ———

Nguy co thdp
3
Khang khuyén céo xét nghiém Xét nghiém géng sirc: T‘.‘Ii'””_f"sa

Stress CMR — = — cac ligu

CAC hojc ECG glng sirc Stress PET Thigu mau cyc by phap du

tiy trudng hop Str SECT nhe phong
(2a) Siéu am tim gang strc
— (1) cac (2a)
Xét nghiém gng sirc thng I:he Digm tam dd glng sirc
(2a) ket ludn (2a) Thi€u mau cuc bé trung binh-ndng
Khéng BMVY BMV khéng tic BMV ¢ tic
(Khéng hep hay nghién nghén
mang vira xa) (Hep < 50%) (Hep = 50%)
CCTA + FFR-CT
(FFR-CT khi hep = 40%-90%) hodc
xét nghiém gng sirc
(2a)
FFIR;CT S’ 0.8 hoéf Chup mach Tiép tuc cac Chup mach
thiéu mau cuc bd vanh xam I5n ligu phap vanh xam lan
trung binh-ndng (1)

dir phong (1)
(1)

v
Can nhic tiép can INDCA khi BN
ngoai trd cd triéu chirmg thudng

xuyén hojic dai ding

| Theo ddi xét nghiém va tich eyre didu tri ndi khoa t8i vu 1y vao cic két qua xét nghiém ban diu |

wva dic diém triéu chimg dai ddna/dién tién x3u/thuémng xuyén

Biéu d6 2.6. Tiép can bénh nhan dau nguc 6n dinh chua xéac dinh mic bénh mach vanh theo déng
thuén cua cac hiép hoi tai Hoa Ky nam 2021. (Chir viét tit: BMV: Bénh mach vanh; ECG: Pién
tam d6; INOCA - Thiéu méau cuc bg va bénh dong mach vanh khong do tic nghén; CAC: Danh
gid voi hoa dong mach vanh; CCTA: Chuyp cit 16p vi tinh dong mach vanh; FFR-CT: Danh gia

phan suat dy trit luu lwong dong mach vanh bang chup cit 16p vi tinh; CMR: Chup cong hudng tir

tim mach; PET: Chup cét 16p phat xa positron; SPECT: Chup cit 16p vi tinh phat xa don photon.).
Ngudn: Martha Gulati (2021), JACC [5].
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Pau ngue én dinh
& BN d3 biét BMV

BMV khéng tic nghén
(Hep < 50%)

BMV c6 tic nghén
(Hep 2 50%)

Tich cuc digu tri ndi khoa
t8i wru va cdn nhac thuc

hién thém cac xét nghiém

(1)

'

Panh gia diéu trj ndi khoa téi wu day dd

Tich cuc diu trj ndi khoa tdi wu va cdn nhac

thuc hien thém cac

Triéu chirng dai ding BMV nguy co cao
hodc thuong dau
that ngure
CCTA + FFR-CT | Xét nghiém gang sirc:
(FFR-CT khi hep = 40%-90%) Stress CMR
hodc xét nghiém gang strc Stress PET
(2a) Stress SPECT
Siéu dm tim gang sirc
Y (1)
FFR-CT < 0.8 hodc thifu mau Diém tam db ging strc
cyc b trung binh-ndng (2a)
(2a)
Chup mach vanh l l
xam I3n v&i FFR
hodc IFR Thidu mau cyc bi Thifu mau Khiing thigu
(1) trung binh,/ning cuc b nhe méu cuc bd

Xem tiép cdn INOCA
(2a)

Chup mach vanh
(1)

CCTA (chon lya truréc
tdi tudi mau)
(2a)

Diu tri ndi khoa tdi wu theo hudéng din bénh tim

thiu mau cuc bé 6n dinh - SIHD

Bigu tri ndi khoa t8i vu theo

hirds

3 din bénh tim thidu

médu cyc b dn dinh — SIHD (1)

Biéu dd 2.7. Tiép can bénh nhan dau nguc 6n dinh (hoic triéu ching tuong dwong) cé tién cin
nhdi mau co tim, tién can tai tudi mau hodc bénh mach vanh (BMV) da biét theo dong thuan
cua cac hiép hoi tai Hoa Ky nam 2021. (Chir viét tit: BMV: Bénh mach vanh; SIHD: Bénh tim
thiéu mau cuc bd én dinh; ECG: Pién tim d6; INOCA - Thiéu mau cuc bd va bénh dong mach
vanh khong do tic ngh&n; CCTA: Chup cit 16p vi tinh dong mach vanh; FFR-CT: DPéanh gia phan
suat dy trit luu lugng dong mach vanh bang chup cét 16p vi tinh; CMR: Chup cong hudng tir tim
mach; PET: Chup cit 16p phat xa positron; SPECT: Chup cit 16p vi tinh phat xa don photon).
Ngudn: Martha Gulati (2021), JACC [5]

2.6. Cac mit han ché

Uu diém cua FFR-CT so véi cac phuong
tién xét nghiém hinh anh khong xam lan khéac
13 n6 c6 thé duoc tinh toan bang cach sir dung
b6 dit liéu CCTA, cung cip thong tin giai phau
va sinh Iy ma khéng can phai ting thém liéu
blic xa, thudc can quang hay ding thude [1].
Tuy vay, nhitng tré ngai doi hoi chét lwong hinh
anh t6t va khong co xao anh van con 1a rao can.
Khoang 2,9% - 33% cac két qua chup cat 16p vi
tinh khong thé phan tich FFR-CT vi chét luong
khong téi wu. Xao anh do chuyén dong 1a mot
trong nhitng nguyén nhan chinh (78%). Cac van
dé khac vé chat lugng hinh anh bao gém xao
anh do kim loai, hién tugng nhoe (blooming
artefact), nhiéu va do twong phan dudi mic tdi
uu v.v... Céac ly do k¥ thuédt ciing gay tro ngai
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khién cho khong thé phan tich. Chi phi cao ciing
1a mot van dé [1]. Thoi gian xtr 1y 1au, dao dong
tir 1 dén 5 gio, didu nay han ché viéc st dung
n6 trong cac trudng hop cap tinh [32]. Mic du
cling dd c6 nhitng giai phap dé rat ngan thoi
gian xir Iy FFR-CT xuéng con khoang 30 phut
dén 2,5 gio tuy vay day van 1a mot trong nhirng
tro ngai 16n [1]. Trong cic phat hién méi gan
day cta Toshimitsu Tsugu va cong su [33] duoc
cong bd vao nam 2021, 6ng nhan thay rang chi
s6 khéi co that trai (LVMi) c6 tac dong dén két
qua cua FFR-CT va dén thang 3 nam 2022 [34],
ong va cac cong su di chi ra rang LVMi 1a mot
trong nhling nguyén nhan chinh lam danh gia
thip muc do hep dong mach vanh trén FFR-CT
& nhitng BN bénh dong mach vanh c6 tac nghén
(Hinh 2.5) [34].
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ICA > 75%

Distal FFR¢r > 0.80

=% LVMi 2 66.5 g/m?

= Distal FFRcr > 0.80

Distal FFRer
0.86

Distal FFR¢r £ 0.80

Distal FFRc;
0.51

Hinh 2.5. Téc dong cua chi s6 khéi co thét trai (LVMi) dén FFR-CT. (Chit viét tt: Distal FFR-CT:
Phén suét du trit luu lugng vanh doan xa; LVM: Khéi co thét trai; LVMi: Chi s khéi co thét trai; ICA:
Chup mach vanh xam 14n). Ngudn: Toshimitsu Tsugu (2022), International Journal of Cardiology [34]

Cam bay trong FFR-CT lam cho ky thuat
nay doi khi van con chua hoan toan phu hop
v6i ICA. Gia trj FFR-CT bét thuong c6 thé
dugc nhin thiy trong truong hop hep nhe, va
gid tri FFR-CT binh thuong c6 thé duoc nhin
thiy trong truong hop hep nang. Giam dan hoic
gi4 tri FFR-CT thép bt thuong & doan xa ma
khong ¢ ton thuong khu trii & gan c6 thé do xo
vira dong mach lan toa. Bénh nhan da dat Stent
mach vanh, phau thuat béc cAu, bat thuong giai
ph?lu dong mach vanh, boc tich dong mach
vanh, thay van dong mach chu qua da, dau that
nguc khong 6n dinh va nhdi mau co tim cép
tinh hodc nhimg tinh hudng ma FFR-CT chua
dugc xac nhan khong nén st dung vao thoi
diém nay [32].

3. KET LUAN

FFR-CT cai thién d6 nhay va d6 dac hiéu
ctia CCTA trong viéc danh gia BMV bang cach
cung cip y nghia huyét dong clia sang thuong.
biéu nay co thé duoc st dung dé phan loai bénh
nhan can ICA mot cach hiéu qua va gop hudng

dan ra quyét dinh diéu tri tai thong mach vanh.
FFR-CT phai luén duge phan tich dong thoi véi
cac dac diém 1am sang va giai phau. Mic du vy
FFR-CT van con d6 nhitng cam bay va han ché
va can tranh trong thuc hanh 1am sang.
Danh muc chir viét tat:

Tiéng viét:

BMYV: Bénh mach vanh

BN: Bénh nhan

DPMV: Dong mach vanh

NMCT: Nhéi méu co tim

OMT: biéu tri ndi khoa tdi uu

Tiéng anh:

AUC: Dién tich dudi duong cong

CAC: banh gia v6i hoa dong mach vanh

CCTA: Chup cit 16p vi tinh dong mach vanh

CMR: Chup cong hudng tir tim mach

CTP: Chup cit 16p vi tinh dénh gia tuéi mau
co tim

ECG: Di¢n tam d6

FFR-CT: Phén suit du trit luu luong dong
mach vanh danh gia bang chup cit 16p vi tinh

ICA: Chyp dong mach vanh xam lan
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INOCA: Thiéu mau cuc bd va bénh dong
mach vanh khong do tic nghén

OMT: Diéu tri ndi khoa tdi uu

PET: Chup cit 16p phat xa positron

SPECT: Chup cit 16p vi tinh phat xa don
photon
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