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1. DAT VAN BE

TOM TAT

bat stent dd6ng mach vanh la phuong phap can thiép hiéu
qua va dugc ap dung réng rai giup tai khéi phuc nhanh
chong tudi mau co tim. Tuy nhién, chan doan va phat hién
sém tinh trang tai hep trong long stent van la mét thach
thirc. Su ra ddi cila cong nghé chup cat I6p vi tinh lugng tu
(PCD-CT) da danh dau budc tién quan trong trong chan
doan hinh anh tim mach. Nh& kha nang mang lai d6 phan
giadi khéng gian cao han dang ké, gidm nhiéu va xao anh
kim loai, dac biét & cac stent dudng kinh nho, stent chdong
hodc trong mach vanh véi héa nang so véi cac may chup
thong thudng. Nhiing ddac tinh nay cho phép quan sat truc
ti€p cdu truc trong stent va thanh mach lan can vai do tin
cdy cao hon. Nh& d6, PCD-CT ¢6 tiém nang tra thanh cong
cu hinh anh khéng xam 1an t6i uu trong theo déi bénh
nhan sau dat stent dong mach vanh.

Tai Vién Dién quang Chan doan va Can thiép - Bénh vién
Bach Mai, hé théng mdy chup cat I6p vi tinh lugng tir da
dugc trién khai tirthang 12 nam 2025. Trong giai doan mét
thang dau, ching téi da ung dung ky thuat nay cho 09
bénh nhan co tién s dat stent ddng mach vanh, dugc chi
dinh chup nham danh gia nghi ngo tai hep hodc theo doi
dinh ky, hai trong sé d6 da dugc chup mach DSA déi chiéu.
Bao cdo chum ca bénh nay nham trinh bay kinh nghiém
ban dau ctia ching t6i vé gia tri cia PCD-CT trong danh gia
tinh trang tai hep sau dat stent, nhan manh chat lugng hinh
anh vuot troi va kha nang danh gia khong xam lan dang tin
cdy, qua doé cho thay tiém nang ma rong Uing dung lam
sang clia cOng nghé nay trong thuc hanh tim mach tai Viét
Nam.

Tu khéa: Cdt I6p vi tinh lugng ta; Stent ddng mach vanh; Tdi
hep trong stent.

bién c6 tim mach, déng thoi kéo theo nhu
cau danh gia lai d6 thong thoang cula

Stent ddng mach vanh la phuong thiic
can thiép nén tang trong diéu tri tai thong
mach vanh. Mac du hiéu qua truéc mat ro
rét, tai hep trong stent van la van dé lam
sang dang ké, lam tang nguy ca tai phat va

stent2. Trudc thuc té do, viéc phat trién cac
phuong phap chan doan hinh anh khéng
xam 1an, an toan va c6 dé tin cay cao trong
danh gia long stent da trd thanh mot méi
quan tam lam sang quan trong.
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Nhimng tién bd trong cong nghé chup
cat I6p vi tinh da day (MDCT) da lam tang dé
chinh xac ctia chup mach vanh khéng xam
lan va dang dugc Uing dung réng rai’. Tuy
nhién, kha nang khao sat tai hep trong stent
clia MDCT van con nhiéu han ché, chl yéu
do xdo anh kim loai va hién tugng blooming
gay ra bdi cac thanh chéng stent, lam tang
gia bé day thanh stent va che lap long
mach*. Cac han ché nay tré nén ro rét hon &
nhiing stent c6 dudng kinh nhé (<3mm),
stent chdng hodc trong boi canh véi hoa
mach vanh nang*’. Mac du da c6 nhiing cai
tién, MDCT théng thuong van khé dat dugc
dé tin cdy chan doan cao khi so sanh vai
chup mach vanh xam lan (DSA), von dugc
xem la phuong phap tham chiéu trong danh
giad long mach.

Chup cat I6p vi tinh luong tir (PCD-CT)
dai dién cho mét budc tién cong nghé quan
trong, vGi dau do dém photon cho phép ghi
nhan truc tiép ting photon tia X va phan
loai theo muic nang lugng. Nh& ca ché nay,
PCD-CT dat dugc d6 phan gidi khéng gian
cao han dang ké so vai chup cét 16p thong
thudng, déng thgi lam giam nhiéu anh va
x40 anh kim loai. Nhiing dac diém nay co y
nghia dac biét trong danh gia Iong stent
déng mach vanh, khi viéc gidam thiéu hién
tugng blooming cho phép quan sat ré hon
long mach thuc su va cac cau tric thanh
mach lan can. Cac nghién ciu gan day da
ghi nhan rang PCD-CT cai thién ro rét kha
nang béc 16 long stent va nang cao do tin

cay trong phat hién cling nhu loai tru tai hep
trong stent, cho thdy hiéu suat chan doan
clia PCD-CT tuong déi tiém can véi chup
mach vanh xam lan (DSA). Bén canh d6, kha
nang tai tao hinh anh véi lat cat siéu mong
va muc d6 phu thudc thap hon vao nhip tim
dugc xem la nhiing yéu t6 gop phan mé
rong tiém nang ing dung ctia PCD-CT trong
thuc hanh lam sang thudng quy?®.

Trén cd s& do, bdo cao nay dugc thuc
hién nham thé hién vai trd buéc dau cla
chup cét 16p vi tinh lugng tir trong danh gia
muc d6 luu théng cla stent ddng mach
vanh, tap trung vao kha nang cai thién chat
lugng hinh anh va gia tri chan doén so véi
chup cét 16p vi tinh théong thuong, qua dé
lam rd6 tiém nang cta PCD-CT nhu mot
phuong tién chan doan hinh anh khéng
xam lan hiéu qua trong theo déi bénh nhan
sau dat stent.

2.BAO CAO CA LAM SANG

VGi 09 bénh nhan dugc dua vao phan
tich. Tat ca déu co tién si can thiép mach
vanh qua da véi stent pha thuédc (DES) va
duogc chi dinh chup cat I16p vi tinh lugng t
(PCD-CT) do nghi ngd tai hep trong stent tai
phat (n=5) hodc theo déi dinh ky sau can
thiép (n=4). Tai thai diém chup, cac bénh
nhan én dinh vé lam sang va huyét dong, va
khéng trudng hop nao can kiém soat nhip
tim tich cuc trudc khao sat.
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Bang 1. Tém tat théng tin cta cac bénh nhan dugc quan sat

Bénh | Tudi | Gigi | Nhip | Vi tristent Sé Puéng | Muc doé | Nhiéu
nhan tim lugng | kinh hep do | anh
ISR

1 77 Nam 60 LAD1-2 2 4.1 28% Khéng
2 76 Nam 57 RCAT1, LAD1 2 3.7 0% Khéng
3 45 Nam 65 RCA3 1 2.7 15% Khéng
4 69 Nam 59 RAC2, LAD2 2 35 15% Khéng
5 66 Nam 72 LCX3 1 2.6 30% Khéng
6 54 Nam 78 RCA2-3, LAD1 3 3.6 20-70% Nhe
7 58 | Nam | 59 |RCA2-3 2 35 90% Nhe
8 71 | Nam | 75 [LAD1-2 2 3.8 10% | Khéng
9 66 | Ni | 69 |LADI-2 2 3.6 0% | Khong

Hinh anh dugc thu nhan trén hé théng
cat 16p vi tinh lugng t&r NAEOTOM Alpha
(Siemens Healthineers) & ché d6 d6 phan
liéu dugc tai tao bang kernel mach mau sac
nét két hgp hinh anh don nang do nham
gidm xao anh kim loai va cai thién kha nang
danh gid long stent. Trong 09 trudng hop, c6
07 bénh nhan dugc phat hién cé tai hep
trong stent véi muc d6 ti nhe (<50%) dén
nang (>70%). Tat ca cac stent déu dugc
quan sat day du, khéng c6 doan nao khong
danh gia dugc, ké ca stent dudng kinh nhé
duéi 3 mm. Hién tuong blooming rat han
ché, cho phép do chinh xac muc dé xo vira,
tai hep trong stent.

Hai trudng hgp chup mach vanh xam
lan dé déi chiéu, cho két qua hoan toan
tuong déng véi PCD-CT vé muc do va hinh
thai hep, khéng cé su khac biét dang ké vé
dudng kinh va dién tich long mach. Vé ban
chat ton thuong, phan 16n ISR lién quan dén
tang sinh tan néi mac dang xo mém hoac
hén hop, biéu hién khu trd hodc lan tda doc

theo chiéu dai stent. Nhiing két qua nay cho
thay PCD-CT la phuong tién khéng xam lan
dang tin cay trong theo doi tai hep trong
stent, dac biét & bénh nhan nguy ca cao,
gilp gidm nhu cau chup mach xam lan lap
lai va hé trg quyét dinh diéu tri dua trén
danh gia hinh anh chinh xac.

Hai trudng hgp chup DSA déi chiéu
dugc coi la biéu tugng dé giai thich vai tro
cla PCD-CT trong danh gia tai hep sau dat
stent mach vanh.

Trudng hop 1: Bénh nhan nam 54 tudi,
tién st dau nguc khéng 6n dinh, da dugc dat
stent ddng mach vanh phai (RCA) va déng
mach lién that trudc (LAD). Chup cat I6p vi
tinh lugng t&r ddng mach vanh dugc thuc
hién & nhip tim 78 lan/phut, ghi nhan tén
thuong mach vanh muc d6 nang (CAD-
RADS 4A/P4/E/S), bao gbm hep-tic dang ké
doan trudc stent RCA do mang xo vira cha
yéu khong voi hda, déng thai tai hep trong
ca hai stent RCA va LAD, véi thanh phan mé
mém chiém uu thé.

22




Nguyén Khéi Viét va cdng su | Tap chi Y hoc Ldm sang | S6 151 (Tap 1)

B.

Hinh 1. (A) Hinh anh tai tao da mat phang: Stent & doan dau LAD théng thoang,
khéng thay hep tac trong long stent, cau co doan giira LAD (B) Hinh anh tai tao da
mat phéng: Stent doan giita RCA véi xo vita & doan ngay trudc va doan dau stent bi
hep tic ~70% (mii tén trén). Mii tén dugdi chi ra mét ché hep dang ké trong long
stent ~20-40%.

Hinh 2. Hinh anh chup mach vanh xam lan cia RCA giup xac nhan két qua tim thay
trén PCD CT. (C)Miii tén bén trén chi ra su tac nghén tai vi tri ngay truéc va doan dau
trong stent RCA; miii tén bén duéi cho thay hep nhe & doan giiia stent RCA. (D) Chup

mach vanh Stent LAD c6 long mach b& khéng déu, xo vira rai rac, khéng gay hep
dang ké khau kinh.
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Chup mach vanh can thiép (DSA) xac
nhan su hién dién cla mang xo vira trudc,
trong va sau stent, vGi cac tén thuang xo viia
khong dong nhat quanh chu vi. Cac phép do
thu dugc ti DSA va PCD-CT cho thay méi
tuong quan manh mé, véi su khac biét nhé
vé dién tich long mach, dudng kinh stent.

Al

Truéng hgp 2: Bénh nhan nam 58 tudi,
c6 tién st nhoi mau co tim vung trudc vach,
dugc diéu tri can thiép mach vanh qua da
véi stent ddng mach vanh phai (RCA), bénh
nhan nay xuat hién cac con dau that nguc
khéng dién hinh tai phat, nghi ngd c6 taéi
hep trong long stent. Chup cat I8p vi tinh
lugng td (NAEOTOM Alpha (PCD-CT)) c6
tiém thuéc can quang dugc thuc hién & nhip
tim trung binh 59 nhip/phut dé€ danh gia luu
thong cua stent va tinh trang mach vanh.

Hinh 3. (A) Hinh anh tai tao da mat phang: Stent & doan giita RCA bi tadc hoan toan,
khéng con thay hién hinh dong chay trong stent. (B) Hinh anh tai tao: LAD tuong déi
théng thoang, c6 xo vita mém rai rac, chti yéu doan LAD1, khéng gay hep dang ké
long mach.
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Hinh 4. (C),(D) Hinh dnh dung hinh tai tao 3D tim va mach vanh, cho thay hién hinh rdé
stent RCA va bang hé tu doan trudc stent RCA va doan xa LAD.
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Hinh 5. (E) Hinh anh chup mach vanh xam lan cia RCA giup xac nhan két qua quan
sat thay trén PCD CT, tic hoan toan RCA ( miii tén trén), kém tang sinh cdc nhanh
bang hé ngay trudc stent ( miii tén dugi); hinh anh chup DSA hoan toan tuong xing
véi dung hinh 3D mach vanh. (F) Hinh anh chup mach vanh xam lan cia LAD quan sat
thay LAD tuong déi théng thoang, doan xa c6 tang sinh bang hé téi nhanh RCA.

Cac trudng hop néu trén cho thay chup
cat 16p vi tinh lugng t (PCD-CT) cho phép
hinh dnh hoa stent va dac diém tinh trang
tai hep trudc, trong va sau stent (ISR) vé&i d6
phan giai cuc cao, tuong dong véi két qua
DSA - dugc coi la tiéu chudn vang. Nhiing
két qua nay thém nhan manh gia tri va tiém
nang lam sang cta PCD-CT nhu mot cong cu
khéng xam lan day hua hen dé danh gia do
théng suét cula stent.

3.BAN LUAN

Két qua budc dau cla ching toi cho
thay PCD-CT déap Ung tét cac yéu cau va
mang lai lgi thé rd rét trong danh gia stent
dong mach vanh. Hinh anh thu dugc cho
phép quan sat truc tiép long stent vai chat
lugng én dinh, gitup nhan dién tén thuong
va dinh lugng muc d6 hep véi dé tin cay cao
hon so véi kinh nghiém trudc day véi cat 16p
vi tinh théng thudng. Gia tri chdn doan dugc
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ghi nhan ngay ca trong nhiing trudng hgp
stent nho, réi loan nhip tim hoac tén thuong
phtc tap, cho thay tiém nang Ung dung
rong rai cta PCD-CT trong thuc hanh
thudng quy. Nhiing két qua nay cling tuong
déng vai cac bao cao quéc té gan day, cing
c6 vai tro clia cong nghé nhu mot phuong
thiic hinh anh khéng xam lan hiéu qua trong
theo d6i bénh nhan sau dat stent?.

Trong loat ca nghién ctiru gém 09 bénh
nhan co tién s dat stent dong mach vanh,
tat ca cac stent déu co thé quan sat va phan
tich dugc trén hinh anh PCD-CT. Bay trudng
hop dugc phat hién tai hep trong stent, véi
cac tén thuong dugc nhan dién ré rang, cho
phép danh gia truc tié€p mic d6 hep véi dod
tin cdy cao. Long stent va ranh gigi thanh
mach dugc thé hién sic nét, giam dang ké
hién tugng che lap do kim loai, gitp tang
kha niang phat hién ton thuong khi doc
phim. Dac biét, c6 hai bénh nhan dugc chup
mach vanh sé héa x6a nén (DSA) d6i chiéu,
muc do va vi tri tai hep ghi nhan trén PCD-
CT hoan toan tuang dong véi két qua chup
mach xam lan, qua dé cing c¢é gia tri chan
dodn va d6 chinh xac cua phuong phap.
Ngoai ra, c6 mot trudng hop céd hep - tac
nang long mach doan trong stent, hé thong
tuan hoan bang hé phia xa ton thuong ciing
dugc nhan dién ré trén PCD-CT, cung cap
thém thong tin vé tinh trang tuéi mau va hé
trg dinh hudng chién lugc xt tri lam sang.

Cac nghién cliu quéc té gan day da
nhan manh lgi thé cta PCD-CT trong danh
gia ISR. Chang han, nghién ctru nam 2025
clia Shin va cong su® bdo cao PCD-CT dat do
chinh xac tong thé 88,9% trong phat hién
ISR tac nghén (>50%), vGi do nhay 80%, do

dac hiéu 90,4% va gia tri tién doan am tinh
(NPV) 96,4% khi so sanh véi chup mach xam
lan, va chi 1,1% doan khéng xac dinh. Hiéu
suat khong thay déi dang ké theo dudng
kinh stent (<3mm so véi >3mm) cho thay su
vuot tréi cia PCD-CT trong danh gia long
stent, dac biét 1a cac stent nho - diém yéu
cla may chup cat I6p thong thuong. Cac
bdo cdo khac (Qin' va cong su 2024; Hagar*
va cdng su 2024) cling cho thay PCD-CT cai
thién dang ké kha nang quan sat stent nho
doé phan gidi khéng gian siéu cao va giam
xa0 anh kim loai, dan dén do tin cay chan
doan gan vai DSA, cho phép chan doan ISR
mot cach dang tin cdy ma khéng can can
thiép xam lan. Cac nghién clu nay cing c6
quan sat clia ching t6i vé su tuong dong
gitra PCD-CT va DSA & hai ca doéi chiéu, dong
thai nhan manh lgi thé gidm blooming va
danh gia chinh xac & stent nhé. Shin va cong
su cling bao cdo PCD-CT duy tri hiéu suat tot
& stent nhé va bénh nhan cé nhip tim bién
déi, phu hop vai quan séat clia ching téi khi
khong can kiém soat nhip tim nghiém ngat
(nhip tim dao ddng 57-78 nhip/phut). G
nhip tim cao, tai tao pha cuéi tam thu cho
chat lugng téi uu; & nhip tim thap, pha tam
truang gitta 6n dinh hon - diéu nay phu hop
vGi cac khuyén céo truéc day va cho thay
PCD-CT c6 thé duy tri chat lugng hinh anh
6n dinh trong nhiéu diéu kién sinh ly khac
nhau ma khéng can chuan bi phuc tap hoac
kiém soat nhip tim nghiém ngat.

Tuy nhién, bao cao cta chung téi méi
chi la danh gia ban dau véi c& mau nho va
nhém bénh nhan co xac suat cao nghi ngo
tai hep, do do6 chua phan anh day du gia tri
chan doén trong quan thé rébng hon. Mac du
vay, nhiing két qua kha quan thu dugc da
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cho thay PCD-CT c6 thé cung cap hinh anh
long stent r6 rang va dang tin cdy bang moét
phuong phap hoan toan khong xam lan.
Viéc xac nhan cadc phat hién nay & cac
nghién ctu véi quy mé 16n hon cé thé gop
phan ma& rong chi dinh 1am sang cda PCD-
CT nhu mét cong cu hinh anh uu tién trong
phat hién sém, theo déi dinh ky va quan ly
tai hep sau dat stent ddng mach vanh.

4. KET LUAN

Két qua budc dau tai Vién cla ching
t6i cho thay chup cat I6p vi tinh lugng tu la
phuong phap hinh anh khong xam lan day
trién vong trong theo déi bénh nhan sau dat
stent ddong mach vanh, cho phép danh gia
long stent véi do tin cdy cao va nang cao kha
nang phat hién tai hep. Viéc trién khai ky
thuat nay trong thuc hanh thudng quy c6
thé gép phan gidm nhu cau tham do xam
lan, t6i uu hoéa chién lugc quan ly ngudi
bénh va hudng téi trd thanh chi dinh hinh
anh réng rai trong theo doéi sau can thiép
mach vanh.
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ABSTRACT

INITIAL RESULTS IN ASSESSING IN-STENT RESTENOSIS AFTER CORONARY STENTING
USING PHOTON-COUNTING DETECTOR CT AT BACH MAI HOSPITAL

Coronary artery stenting is an effective and widely used interventional procedure
that rapidly restores myocardial perfusion. However, diagnosing and detecting in-stent
restenosis early remains a significant challenge. The advent of photon-counting detector
computed tomography (PCD-CT) represents an important advancement in cardiovascular
imaging. This technology provides substantially higher spatial resolution, reduced noise,
and fewer metal artifacts—particularly in small-diameter stents, overlapping stents, or
heavily calcified coronary arteries—compared with conventional CT systems. These
characteristics allow more reliable direct visualization of the stent lumen and adjacent
vessel wall. Consequently, PCD-CT has the potential to become an optimal non-invasive
imaging tool for the follow-up of patients after coronary stent implantation. At the Institute
of Diagnostic and Interventional Radiology, Bach Mai Hospital, a photon-counting CT
system has been implemented since December 2025. During the first month of clinical use,
this technique was applied to nine patients with a history of coronary stent implantation
who were referred for CT evaluation due to suspected in-stent restenosis or routine follow-
up; two of these patients also underwent invasive coronary angiography (DSA) for
comparison. This case series aims to present our initial experience regarding the value of
PCD-CT in the assessment of in-stent restenosis, highlighting its superior image quality and
reliable non-invasive evaluation capability, and demonstrating the potential for broader
clinical application of this technology in cardiovascular practice in Vietnam.

Keywords: Photon-counting computed tomography; Coronary artery stent; In-stent
restenosis.
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