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Intravascular imaging: Past, present and future
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ABSTRACT

Although angiography is the technique most interventional cardiologists
use to assess the severity of coronary artery disease and guide treatment,
conventional angiography has some limitations such as providing a 2D
silhouette of the arterial lumen so images may be foreshortened, not depicting
plaque characteristics or burden, features of arterial wall structure. With
those realities in mind, intravascular imaging modalities emerged including
intravascular ultrasound (IVUS), optical coherence tomography (OCT), and
near-infrared spectroscopy (NIRS). These techniques provide cross-sectional
images of the coronary artery including lumen, wall, plaque burden, plaque
composition and distribution, and even structures around the vessel —
information that is promised but rarely delivered by angiography.

Intravascular imaging (IVl) can be used to answer questions that arise in
daily practice as well as follow-up results such as: How severe is this stenosis?
What is the culprit lesion? What is the appropriate stent size and length? What
is the risk of distal embolization or peri-procedural Ml during stenting? Has the
intervention been optimized? Why did this stent thrombose or restenose? This
article summarizes the applications of intravascular imaging techniques from
the past to present as well as data on incorporating them into routine clinical
practice and future directions.
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Mac du chup mach vanh can quang la ky thuat dugc hau hét cac bac sitim
mach can thiép st dung dé danh gia muc dd nghiém trong cda tén thuong
mach vanh va huéng dan diéu tri, nhung chup déng mach vanh c6 mét s6
han ché nhat dinh nhu két qua thé hién 1a hinh chiéu phang cia ldbng mach
nén hinh anh cé thé bi thu ngan lai, khéng mé ta dugc tinh chat mang xa viia
hodc ganh n3ng xa viia, cac dac diém cla ciu tric thanh mach. Xuat phat tu
thuc t€ do, cac cdng nghé hinh anh ndi mach ra doi bao gém siéu am trong
Idng mach (IVUS), chup cét I16p quang hoc (OCT) va quang phé can héng ngoai
(NIRS). Cac ky thuat nay cung cdp hinh anh chup cat ngang déng mach vanh
bao gém long mach, thanh mach, ganh ndng mang xo vira, thanh phan va
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phan bé mang bam, va thdm chi ca ciu tric quanh
mach mau - thong tin hiia hen nhung hiém khi dugc
cung cap qua chup mach can quang.

Ky thuat chan doan hinh anh trong long mach (IVI)
c6 thé dugc st dung dé tra I5i cac cau hoi xay ra trong
qua trinh thuc hanh hang ngay ciing nhu theo déi két
qua clia bénh nhan nhu: Miic d6 hep nay c6 nghiém
trong khong? Thi pham gy tén thuong & dau? Kich
thudc va chiéu dai stent phu hop la bao nhiéu? Kha
nang thuyén tac phan xa hodc nhéi mau co tim quanh
thd thuat trong qua trinh dat stent la gi? Su can thiép
da dugc t6i uu héa chua? Tai sao stent nay bi huyét
khoi hodc tai hep? Bai viét nay tdm tat nhimng tng
dung clia ky thuat chan doan hinh anh trong long
mach trong qua khu cho dén hién tai cing nhu di
liéu vé viéc két hgp chiang vao thuc hanh [am sang
thong thudng va hudéng di trong tuong lai.

CHKN DOAN VA DANH GIA TﬁN THUONG TRUGC
CAN THIEP

IVI truéc can thiép dugc st dung dé phan tich vi
tri t6n thuong can diéu tri va lua chon phuong phap
tiép can can thiép phu hop nhéat cho tiing loai tén
thuong cu thé. Mot s6 dac diém clia mang xc viia,
bao gobm danh gia mdc d6 tram trong clia mang xo
v{a, phan bé clia mang xa vira, dd sau va muc do voi
hoa, su tai cau tric dong mach va su xuat hién cda
huyét khéi hodc tach thanh dong mach cé thé anh
hudng dén quyét dinh st dung cac thiét bi can thiép.
Cac nghién ctru don trung tdm da bdo cdo rang hinh
anh IVl thudng anh hudng dén quyét dinh cia ngudi
can thiép trong viéc danh gia cac tén thuong dich va
phuong phap diéu tri téi uu.
Tén thuong khéng phai than chung

Dién tich lIong mach téi thiéu (MLA) la thong s6
tuong quan t6t nhat vdi tinh trang thi€u mau cuc bo.
Gidi han MLA IVUS dugc bao cédo dao dong tur 2,1 dén
4,4 mm? va thudng nho hon trong cac nghién ciu &
chau A so véi phuong Tay. Cac théng s6 két hop (nghia
la MLA céng véi ganh nang mang bam hodc chiéu dai
tén thuong), diéu chinh kich thudc mach mau hodc
két hgp dac tinh mé déu khong tot hon MLA. Hau hét
céac nghién cdu IVI cho thay gid tri tién doan am tinh

tuong déi cao, nhung mét gia tri tién doan duong
thap clia MLA.

Ba th& nghiém lam sang ngau nhién—DEFER,
FAME (Fractional Flow Reserve Versus Angiography
for Multivessel Evaluation)-1, va FAME-2—dan dén
chi dinh Loai 1 vé phan suat du trir dong chay (FFR)
dé danh gia d6 hep cta tén thuong khéng phai
than chung. Tuy nhién, FLOWER-MI “a4m tinh” gan
day, FUTURE va FAME-3 dat ra nhi€u thach thic déi
vGi FFR. Hon nlta, FORZA (FFR or OCT Guidance to
Revascularize Intermediate Coronary Stenosis Using
Angioplasty) cho thdy rang & nhing bénh nhan cé
tén thuong qua trung gian chup mach, chién lugc tri
hoan dua trén OCT c6 thé t6t hodc tét hon chién lugc
tri hodn dua trén FFR.

Tén thuong than chung (LMCA)

Danh gia chinh xac va théng nhat gilra cac chuyén
gia vé tdm quan trong cla tén thuong LMCA trén
chup mach c6 thé thap téi 30%, dic biét la & 16 vao
LMCA. G bénh nhan phuong Tay, MLA IVUS <6 mm?
tuong quan tot nhat vai thi€u mau cuc bé, trong khi
2 nghién ctu & Han Quéc cho rang IVUS MLA >4,5-
4,8 mm? la da va khéng can thiét phai tai thong mach
mau. Diém cdt MLA nhd hon trong cac nghién ciu &
chau A so véi phuang Tay dugc giai thich 1a do trong
lugng tim nhd hon & bénh nhan chau. Mot phan tich
g0p so sanh can thiép LMCA tri hoan IVUS va FFR cho
thay két qua gidng hét nhau sau 30 thang. OCT khong
¢6 uu thé khi danh gia tén thuong & LMCA, dac biét
cac tén thuong tai 16 vao.

Chup mach can quang ciing bi han ché trong viéc
déanh gia dé léch tdm cdia tén thuong. Bat ké hinh anh
chup mach nhu thé nao, mét nlfa s8 tén thuong trén
hinh anh IVl c6 mang léch tam va mét nlfa c6 mang
bam dong tam. Hon nla, mang bam & ché chia déi
dugc lang dong déi dién vé6i nhanh bén, tranh dugc
ch6 phan chia dong chay, diéu nay lai khong danh gia
dugc trén hinh anh chup dong mach.

SHUGNG DAN CAN THIEP BONG MACH VANH

IVI nén st dung dé danh gié trudc can thiép dé
danh gia muc dé nghiém trong cda tén thuong va
chon kich thudc va chiéu dai stent thich hgp. Néu 6ng
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théng IVl khéng thé di qua trudc PCl hodc néu khong
thé 1am sach long mach dé chup OCT, thi tén thuong
nén dugc nong bang mét qua bdng nho.

IVl sau can thiép sau khi da dat dugc hinh anh
chup mach mong muédn, c6 thé sit dung thém nong
bong ap luc cao néu stent chua NG hét, hodc dat thém
stent néu c6 stent hut hodc c6 cac bién chiing khac
nhu 16c¢ tach..St dung IVI trudc khi két thic dé dam
bdo qua trinh can thiép dat t6i uu nhat.

Tinh dén thai diém nay, da c6 24 RCT, 34 phan tich
gdp va 84 nghién ctiu so sanh dat stent pha thuéc co
thém hudng dan cua IVI vai dat stent pha thudc dudi
hudéng dan chup mach. Trong nhiing nghién ctu nay,
hudng dan IVI c6 lién quan dén viéc giam céc bién cé
bat Igi vé tim va dac biét 1a cac tiéu chi chinh vé t
vong do moi nguyén nhan va tf vong do tim mach
(Bang 1), nhéi mau co tim va huyét khéi trong stent.
Su nong bdng sau can thiép dugc st dung thuong
xuyén hon; kich thudc stent, MLA va dién tich stent
t&i thiéu (MSA) I6n han, va nhiéu stent hon hodc stent
dai hon da dugc st dung dé gidm thiéu sai sot vi tri va
diéu tri loc tach.

Trong phan 16n cac tha thuat dat stent, IVUS hodc
OCT ¢6 thé dugc st dung an toan, hiéu qua, hiéu qua
va co thé thay thé cho nhau vdéi két qud ngén han
va dai han t6t nhu nhau. Tuy nhién, c6 mét vai tinh
hudng khi ci nay hay cai kia cé thé thich hgp hon vily
do 1am sang hodc vi mét s6 tinh huéng dac biét, nhu
danh gia tén thuong thi pham trong héi chiing DMV
cdp hodc tai hep, uu tién dung OCT, Céc trudng hop
t6n thuang 16 vao, LMCA, tdc man tinh CTO, nghi ngd
[6¢ tach DMV tién phat thi uu tién lua chon IVUS.

THEO DOI TAI HEP VA HUYET KHOI STENT

Cac nghién ctu VI néi tiép rat quan trong dé hiéu
dugc co ché thanh cong va that bai ctia PCl. Nha ¢
IVUS, ngudi ta da chi ra dugc cac yéu té tién lugng
tai hep: dién tich MLA nhd, c6 loc tach BPMV hoac
ganh nang xo viia ton du Ién. Tai cau trdc gian, hau
hét trong thang dau sau dat stent va dugc duy tri &
khoadng 25% t6n thuang, nguac lai, tir 1 dén 6 thang
la tai cau trdc co, dan dén tinh trang tai hep va bi anh
hudng béi ganh nang mang bam con sét lai.

Cac nghién ctru IVUS ban dau cho thay huyét khéi
trong stent s6m (<30 ngay) chui yéu lién quan dén ky
thuat trong qua trinh lam tha thuat. Cac nghién cdu
st dung IVUS ban dau giup cai thién két qua dat stent.

Khong c6 nguyén nhan duy nhat gay ra huyét khéi
hodc tai hep trong stent; déi khi co nhiéu han 1 co ché
tiém an hodc phét hién bat thudng. OCT vugt tréi han
IVUS trong viéc danh gia that bai cta stent vi IVUS
khéng thé danh gia dé bao pht mat stent, phat hién
chinh xéac huyét khéi hoac phan loai thanh phan cla
tan ndi mac (dac biét la lipid), tuy nhién ky thuat IVUS
két hgp cac tién bo hién nay nhu IVUS két hgp quang
phé can hong ngoai (IVUS-NIRS) da dugc chiing minh
la ¢ thé phat hién tan ndi mac lipid.

Nhiing phat hién phé bién nhat trong huyét khéi
trong stent rat muén la dat stent sai vi tri, tan xo viia
doéng mach (giau lipid, tan ndi mac dé vé) va cac mat
stent khong dugc phu hét. Xac dinh nguyén nhan
gay tai hep trong stent cé y nghia quan trong dé t6i
uu hoa diéu tri, dac biét la su hién dién va nguyén
nhan cla tinh trang stent khéng n& hét. Mét sé lugng
khong dang ké cac trudng hop dat lai stent lién tuc co
lién quan dén cac van dé co hoc, hau hét xay ra trong
qua trinh nghién ctu PCI.

HUGNG BI TRONG TUGNG LAI
IVUS hoac OCT huéng dan FFR

St dung phuong phap tiép can tuong tu nhu FFR
hudng dan chup mach can quang, ca OCT va IVUS
huéng dan FFR déu hiia hen cai thién viéc danh gia
d6 nang clia t6n thuong va tinh trang thiéu mau cuc
b6. Mot uu diém cda IVI hudng dan FFR |a do dién tich
l6ng mach véi d6 chinh xac cao. Ngoai ra, do FFR udc
tinh cho méi t6n thuong dugc tinh toan dua trén gia
dinh rang phan con lai ctia doan déng mach vanh co
dién tich long binh thudng, do vay néu doan con lai bi
tén thuang sé anh hudng két qua.
Mang xo vita khéng én dinh va bénh nhan dé bi
tén thuong

IVl c6 thé xac dinh cdc mang xo vita khéng 6n dinh.
Trong nghién ctu PROSPECT, VIVA, ATHEROREMO
-IVUS, LRP, PROSPECT II, CLIMA, COMBINE va mot
nghién ctu I6n tir Dai hoc Y khoa Wakayama, cac yéu
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t6 du dodn cac bién ¢ bao gobm ganh ndng mang xo
v(ialén (IVUS), MLA nho (IVUS hoac OCT), mang xa viia
€6 16p vo mdng (IVUS-NIRS hoac OCT), maxLCBI4mm
I6n (NIRS) hodac cung lipid (OCT), I6p vé mdng (OCT)
va/hoac dai thuc bao (OCT).Tuy nhién, khong rd phét
hién nao trong s6 nhimng phat hién nay—riéng lé
hay két hop—sé du doan tét nhat bién ¢6 cap tinh.
Cac nghién cuu IVI lién tiép cho thay cac mang bam
khéng 6n dinh c6 thé 8n dinh trong vong vai thang
ma khéng gay vé mang bam, dac biét & nhiing bénh
nhan 6n dinh va dang dugc diéu tri bang statin liéu
cao. Su vd va lanh mang bam thudng dién ra am tham
va tai phét, dan dén tén thuong tién trién, ting ganh
nang mang bam va can phai tai thong mach mau hon
la t& vong/nhéi mau co tim. Véi liéu phéap y hoc hién
dai theo huéng dan, hau hét cac bién cé déu la tai
nhap vién hodc tai tusi mau chi khéng phai la bién
¢6 nghiém trong. Khéng c6 nghién clu nao vé dau
hiéu bao trudc clia tinh trang bao mon hoac bdc tach
déng mach vanh tu phat, cac tén thuong gay ra bién
6 cap tinh ma khong vé mang xa viia.

KET LUAN

Lai ich 1am sang clia IVI hét suc rd rang va viéc si
dung IVUS hodc OCT nén dua vao trong quy trinh PCl,
va dugc tng dung trong thuc tién hang ngay mét
cach phé bién. Méi phong can thiép nén phét trién
kién thic chuyén moén vé it nhat 1 trong s6 cac ky
thuat nay vai muc tiéu phat trién ky thuat nay réng rai
trong ca nuéc.
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