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Value of Ultra-High-Resolution Photon-Counting
Computed Tomography in Cardiovascular Imaging

Ngé Quang Pinh*, Trin Vin Giang*, Ta Quang Huy*

SUMMARY Ultra-high-resolution photon-counting computed tomography
(UHR-PCCT) is an important advance in cardiovascular imaging, enabled
by direct X-ray photon conversion, smaller detector elements, and intrinsic
multi-energy data. This focused narrative review combines a literature-
based assessment with a practical perspective gained from approximately
one year of direct clinical PCCT implementation. PubMed/MEDLINE
and official journal websites were searched through August 14, 2026,
prioritizing human studies with intraindividual or invasive angiographic
comparisons. Current evidence indicates reduced calcium- and stent-
related blooming, improved stenosis quantification and in-stent lumen
assessment, and more reproducible plaque measurements. In routine
practice, however, very thin sections also increase noise, data volume,
reconstruction demand, and motion sensitivity. The real clinical value is
currently greatest in severe calcification, prior stenting, small vessels, and
otherwise indeterminate conventional examinations; routine use in every
patient is not yet justified.
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I. DAT VAN DE

Chup cét I6'p vi tinh mach vanh (coronary computed
tomography angiography - CCTA) la phwong phap khéng
xam l4n quan trong dé loai trir bénh déng mach vanh va
dinh hwéng xt tri. Tuy nhién, CT dau do tich hgp nang
lwong (energy-integrating detector - EID) con han ché khi
¢6 vbi hoa nang, stent hoac Iong mach nhé. Hiéu (rng thé
tich rieng phan va blooming cé thé phéng dai calci hay
mat stent, gay hep gia ldng mach, tdng dwong tinh gia va
dan dén tham do xam |&n khong can thiét [1], [3].

Cét lop vi tinh dém photon (photon-counting
computed tomography - PCCT) chuyén dbi truc tiép
photon tia X thanh xung dién, cho phép phéan loai theo
nang lwong va st dung phan t&r dau do nhé hon. Day la
nén tang ctia hinh anh dd phan giai siéu cao (ultra-high
resolution - UHR), v&i tiém nang gidm sé doan khong
chan doan dwoc va tang dd tin cay ctia phép do & nhirng
tinh hudng vén 1a diém yéu ctia CCTA[1-3].

Xuét phat tr khodng mét nam truc tiép trién khai
UHR-CCTA trén hé théng PCCT lam sang, ching t6i
nhan thay cau hdi quan trong khéng phai hinh &nh c6 séc
nét hon hay khong, ma la UHR c6 gitp chan doan chinh
xac hon & ngudi bénh kho va hé tro quyét dinh 1am sang
tdt hon hay khong. Vi vay, bai viét tdng hop co sé vat Iy,
ti wu ky thuat va bang chirng 1am sang, tap trung vao voi
héa, stent, mach nhé va mang xo vira; dﬁ“)ng thoi phan
tich thng than cac danh déi vé nhiéu, liéu tia, chuyén
déng va khéi lwong div liéu.

Il. NOI DUNG TONG QUAN
1. Phwong phap thu thap va téng hop tai liéu

Pay la tdng quan y van mé td c6 dinh huwéng.
PubMed/MEDLINE va trang chinh thirc cla céac tap chi
dwoc tim kiém dén ngay 14/8/2026 bang céac tir khéa

“photon-counting CT”, “ultra-high resolution”, “coronary

CT angiography”, “coronary calcification”, “coronary
stent”, “plaque quantification” va “CAD-RADS”. Uu tién
nghién ctru gdc trén nguwei, ddi chiéu ndi ca thé hodc voi
chup mach vanh xam Ian, ciing céc tai liéu nén tang va

ddng thuan bao cao CCTA. Do khac biét vé protocol va
déi twong, két qua dwoc tdng hop mo ta, khéng phan tich
gop. Kinh nghiém trién khai tai co s& dwoc st dung dé
lam rd cac van dé ky thuat va kha nang (rng dung, khong
dwoc xem la div liéu nghién ctru va khéng thay thé bang
ching y van. Chéat lwong hinh anh, dd chinh xac chén
doan va tac dong dén quyét dinh 1am sang duoc xem la
ba tAng bang ching riéng biét.

2. Cos@ vat ly vay nghia cuia do phan giai siéu cao

O EID-CT, tia X dwoc chuyén thanh anh sang roi
thanh tin hiéu dién; nang lwgng clia cac photon dworc tich
hop thanh tin hiéu tdng. PCCT st dung vat liéu ban dan dé
chuyén ddi triec tiép photon thanh xung dién, trong dé bién
dd xung phan anh nang lwong photon. Co' ché nay gidm
&nh hwéng cla nhiéu dién tr, ting hiéu suét hinh hoc va
tao d¥ liéu da nang lwong trong méi lan quét [1], [2].

Phan t& dau do nhé cho phép tai tao lat 0,2-0,4mm,
increment 0,1-0,2 mm, ma tran 1024 va trwdng nhin nhd.
Voxel nhé gidm trung binh hoéa gira calci, mét stent,
thubc can quang va mé mém, nhd dé ranh gidi long
mach-thanh mach ré hon va blooming giam [2], [3]. D
lidu phd noi tai con hd tro anh don sic do va ban dé iod;
anh keV thap tang twong phan iod, trong khi keV cao
c6 thé gidm beam hardening quanh calci ho&c kim loai.
Trong thwc hanh trén NAEOTOM Alpha, can phan biét rd
UHR/Quantum HD Cardiac la ché dd thu nhan di liéu do
phan giai cao, con Bv72 hay cac kernel s&c khac 14 lya
chon tai tao; hai khai niém nay khéng nén dung thay thé
cho nhau.

Do phan gidi khéng gian cao khéng ddng nghia chét
lwong tbi wu trong moi trudng hop. Khi voxel nhé di, sb
photon trung binh trong voxel gidm va nhiéu tang; loi ich
UHR chi dwoc duy tri khi dinh tdm chinh xac, da photon,
trdng nhin nhd, kernel phu hgp va tai tao lap. Cac hiéu
rng d&c thu ctia detector nhw chéng xung va chia sé dién
tich da dwoc hiéu chinh dang ké nhung chwa bi loai bd
hoan toan. Vi vay, muc tiéu thwc hanh la dé phan giai da
dé phan dinh ldng mach trong khi van duy tri ty s twong
phan-nhiéu va dé tin cay cta phép do [1], [2].
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Bang 1. So sanh cac dic tinh lién quan dén hinh anh tim mach giira EID-CT va PCCT

Pac tinh EID-CT

PCCT/UHR Y nghia lam sang

Chuyén dbi tin hiéu Tia X — anh sang — dién

Tia X — dién truc tiép;
dém tirng photon

Giam ton that tin hiéu,
c6 thong tin nang lwvong

Do phan giai Thuwong 0,5-0,6 mm

Lat 0,2-0,4 mm;
voxel nhé hon

Giam hiéu (rng thé tich riéng
phan va hién twong phong dai
hinh anh

. Hién dién, dang ké &
Nhiéu dién tw N ;
lieu thap

C6 thé loai theo nguwdng
nang lvong

Cai thién CNR trong protocol
phu hop

VMI, iod map, hé tro dac trung

Dir liéu phd Phu thudc ché d6 thu nhan | Nai tai trong méi l1an quét .
mo
Dé phong dai hinh &nh N . Lo
. . A L . Giam hep gia, tang kha nang

Calci/stent calci/stent, che lap Phan dinh bo tot hon

R doc stent

Idbng mach

. .. o Nhiéu lat mdng, div liéu Can chon dung ngudi bénh va

banh doi D liéu it hon

I&n, tai tao nang

kernel/QIR

3. Thu nhan, tai tao va kiém soat chat lwong

Qua thuc té trién khai, ching t6i nhan thdy UHR khong
thé bu cho chuyén dong tim. M6t ca cé do phan gidi khéng
gian rat cao nhuwng nhip dao dong, ngoai tam thu, nin thé
khong tét hodc bolus can quang khéng 6n dinh van cé thé
khéng chan doan dwoc. Vi vay, kiém soat nhip, luyén nin
thé, dat nguwoi bénh ding tam may, lwa chon ctra sb pha
va tiém can quang van la nén tang; UHR nén wu tién cho
mang voi hda day, stent nhd hodc nhiéu stent, mach nhg,
phan nhanh va két qua thwéong quy khong xac dinh.

Trwéc chup can ghi nhan tién st stent (vi tri va
duwong kinh stent ghi trong hd so can thiép, néu c6), phau
thuat bac ciu, chirc ndng than, kha néng nin thé va nguy
co phan ng thubc can quang. Trong CCTA-UHR, nhip
60-65 chu ky/phut la diéu kién thuan loi nhwng khéng nén
xem |a ngwdng loai trr tuyét dbi; a6 dn dinh clia nhip, kha
nang chon dung pha va sw hop tac clia nguwoi bénh nhiéu
khi quan trong hon mét con sé don 1é. Thubc chen beta
va nitroglycerin dwgc can nhic theo chi dinh, chéng chi
dinh va quy trinh ctia co' sé&. Lwu lwong, ndng do iod, thé
tich va thoi gian tiém phai tao dam do 4n dinh trong toan
bd cay mach vanh; khéng nén ddng thdi gidm liéu tia va
lwong can quang dén murc 1am chét lwgng mét dn dinh.

T kinh nghiém doc phim héng ngay, mét b tai tao
duy nhét thwong khéng di cho cac ca khé. Chung toi
wu tién tai tao song song mét bo axial UHR véi kernel
sac dé danh gia calci/stent va mot bd can béng nhidu dé
khao sat téng thé, sau doé doc dbi chiéu trén axial ngudn,
CPR va MPR vuéng géc long mach. Kernel qua sac gay
hinh hat va sai phan doan; kernel qua mém lam mét wu
thé UHR. VRT/cinematic rendering hiru ich d& mo ta giai
ph&u nhwng khéng dung do hep. B4o cao nén theo CAD-
RADS 2.0; hep trung gian van can phéi hop CT-FFR, twéi
mau hodc thdm do chirc nang theo bdi canh [12]. Liéu
blrc xa can dwoc theo ddi bang cac chi s6 CTDIvol va
DLP thuc té, ddng thdi bdo ddm murc liéu thap nhét co
thé ma van duy tri chat lwong chan doan.

4. V6i héa nang: giam danh gia qua mirc mirc
do6 hep

Véi héa nang la chi dinh cé bang chirng thuyét phuc
nhat. Hagar va cong sw ghi nhan dd nhay 96%, d6 dac
hiéu 84% va dd chinh xac 88% trén mic ngwdi bénh khi
dbi chiéu chup mach xam |an & quan thé nguy co' cao [4].
Halfmann va cong sy cho thay & 161 tén thwong voi héa,
trung vi hep duwong kinh giam tir 41,5% voi 1at 0,6 mm
xudng 34,8% vai lat 0,4 mm va 26,7% véi UHR 0,2 mm;
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62/114 ngudi bénh (54,4%) dwoc chuyén xubéng nhém
CAD-RADS thép hon [5].

Sw gidm mirc hep phan anh gidm phan hep gia do
blooming, khéng phai 1am “mat” bénh. Nghién ctru dbi
chiéu ndi ca thé xac nhan UHR cho s6 do hep thap hon,
d&c biét & mang xo vira voi hda [8]. Nghién ctru tién clru
nam 2026 cho thdy mirc hep trung binh gidm tir 29,4%
trén EID-CT xuc“')ng 24,3% trén PCCT; CAD-RADS thay
doi & 31/82 ngu®i bénh co hep. Trong do, 20 trwdng hop
dwoc ha mirc do gidm blooming; & 11 trwdng hop khac,
EID-CT bd sét tdn thwong véi héa nhé do hiéu tng thé
tich rieng phan, trong khi PCCT nhan dién dworc vi tri hep
[11]. Nhw vay, UHR vira gidm dwong tinh gia vira c6 thé
han ché bd sét tén thwong nhd.

Equiv. Mass / mg

0.00

645,58

1057.55 3

0.00 0.0

2213.34 11002.4
0.00 0.0
0.00 0.0

Trong thwe hanh, calcium score rat cao khong déng
nghia chac chan that bai, nhung v6i héa dbng tam kéo
dai, nhip nhanh/khéng déu, béo phi va mach rat nhd van
lam gidm dé dac hiéu [10]. Trwdng hgp minh hoa trong
Hinh 1 c6 diém Agatston 11.002,4 cho thdy UHR gilp
theo d&i long mach tét hon qua cac doan véi héa lan
tda, song khong loai bd hoan toan gi¢i han ctia blooming.
Vi vay, calcium score khdng nén la nguéng duy nhat dé
quyét dinh UHR hay chup xam lan. Khi UHR lam thay ddi
murc hep quanh ngwédng 50% hodc 70%, quyét dinh can
tich hop triéu chirng, xac suét tién nghiém, ganh nang
mang xo vita va danh gia chirc nang nham tranh ca can
thiép qua murc 1an bd qua thiéu mau co tim.

Hinh 1. Minh hoa mét trwéng hop voi héa déng mach vanh rat nang (diém Agatston 11.002,4).
Tai tao thé tich va CPR cho phép theo déi Iong mach doc theo cac doan véi héa lan téa;

UHR giup giam blooming nhwng khéng loai bé hoan toan gi®i han & véi héa déng tam va kéo dai.

Ngubn: di¥ liéu hinh dnh tai Bénh vién Pa khoa Phuong Péng.

5. Panh gia stent mach vanh

Danh gia Iong stent trén CCTA truyén théng bi gioi
han bdi blooming clia mat stent, beam hardening va
dwong kinh stent. T goc dé thwec hanh, gia tri khong
nam & viéc hinh stent tréng dep hon, ma & kha nang xac
dinh long stent c6 thyc sw danh gia dwoc va co thé loai
trie tai hep hay khéng. Trong nghién ctru 18 ngudi bénh

v&i 44 stent, Hagar va cOng sw ghi nhan d6 nhay va gia
tri dw bao am 100%, d6 dac hiéu 87,2-92,3% va dé chinh
xac 88,6-93,2% khi dbi chiéu chup mach xam |an [6]. Két
qua nay rat dang chd y, nhung sb stent tai hep con nhé
va van co stent khéng du chat lwong chan doan; vi vay
chwa thé thay thé chup mach xam I&n trong moi trwong
hop.
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Hinh 2. Minh hoa gia tri chia UHR-PCCT sau dat stent mach vanh.
Hinh VRT/cinematic rendering mé ta vi tri va twong quan giai phau
cua stent; CPR va cac lat cat vudng goc cho thady mét stent va long
trong stent. Danh gia tai hep phai dwa chu yéu trén axial, CPR va MPR
vudng géc, khong dwa don doc vao hinh dwng thé tich.

Nguén: di¥ liéu hinh anh tai Bénh vién Da khoa Phuwong Béng.

Qin va cdng sy danh gia 131 stent, ghi nhan dé
chinh xac khoang 88,0% v&i UHR so voi 78,3% & tai
tao chuén [7]. Loi ich thuwong rd & stent nhd, mat stent
day ho&c nhiéu stent néi tiép. Tuy nhién, kim loai, chuyén
doéng, léch tam va calci sat stent co thé tao anh gia phirc
hop; két luan phai dwa trén axial, CPR, MPR vudéng goc
va doan tham chiéu, khéng dwa don déc vao VRT.

Trong bao c&o hang ngay, ching t6i cho rang can
néu rd vi tri stent, mrc danh gia dwoc, tinh trang long
stent, mirc d6 va chiéu dai nghi tai hep, cung doan b
gan-be xa. Néu moét phan stent khéng danh gia dwoc
phéi ghi ré gi¢i han, khéong suy dién tir doan con lai.
UHR-PCCT phu hop nhat nhw mét “gatekeeper” & ngudi
bénh nguy co thp-trung binh, triéu chirng én dinh va
chét lwong chup tbt; hoi chirng vanh cap, xac suét tai hep
cao hoac tén thwong can can thiép van cé ngudng thap
dé& chup mach xam lan [6], [7].

6. Mach nhé, phan nhanh va dinh lwgng mang
X0’ vira

D6 phan gidi cao hiru ich & nhanh chéo, bd tu, dong
mach xuéng sau, doan xa va mach 1,5-2,0 mm nh& giam
thé tich rieng phan, giup phan biét thanh-ldng mach va
méang xo vi¥a hén hop. Tuy nhién, bang chirng c6 chuan

xam lan cho tirng loai nhanh con han ché; khéng nén suy
réng ttr hinh &nh séc nét sang loi ich két cuc.

Pinh lwgng mang xo viva trén UHR khoéng thé so
sanh truc tiép véi cac ngudng duwoc xay dwng trén EID-
CT. O 48 nguwdi bénh véi 164 mang xo viva, Vecsey-
Nagy va coéng sw ghi nhan téng thé tich mang xo vira
trung vi trén UHR th&p hon gan mét phan ba, chd yéu
do gidm hiéu &ng thé tich riéng phan; tinh nhat quan cla
phép do mang xo vira giam ty trong dwoc cai thién ca khi
cung mét nguwoi doc lap lai va gitra nhirng nguwdi doc [9].
Bo loc tai tao, d6 day lat cat, mirc keV va phan mém déu
anh hwéng dén phan doan, vi vay can cé quy trinh chup
va di¥ liéu chuén riéng cho PCCT.

Trong theo déi tién trién xo vira hodc dap &ng ha
lipid, chung t6i dac biét than trong khi so sanh dinh lvgng
gitra EID-CT va PCCT, béi khac biét do hé théng co thé
I&n hon thay ddi sinh hoc trong thoi gian ngén. Nghién
ctu doc can gitv cuing hé thdng, dién thé, pha, do6 day
lat, kernel, mirc tai tao 1&p, mirc keV va phién ban phén
mém; néu chuyén tir EID sang PCCT, l&n chup PCCT
dau tién nén dwoc xem nhuw dwong co s& méi, khong
nén voi két luan mang xo vira tién trién hodc thoai trién
chi tlr chénh I&ch thé tich gitra hai thé hé may.

8

DIEN QUANG & Y HOC HAT NHAN VIET NAM  S6 64 - 09/2026



BAI TONG QUAN

Standard Resolution

Normal CT: 0.6 mm | Bv44

Ultra-High Resolution
Photon NAEOTOM
Alpha: 0.2 mm | Bv44

CAD-RADS 2

examinations

Hinh 3. So sanh tai tao chuan 0,6
mm va UHR 0,2 mm trén cung tén
thwong vo6i hoa. Giam hiéu rng
thé tich riéeng phan va blooming
lam ré hon long mach, cé thé ha
mirc wéc tinh hep va thay doi
CAD-RADS; trong vi du nay tw
CAD-RADS 3 xuéng CAD-RADS 2.
Quyét dinh khéng lam thém tham
do van can dwa trén triéu chirng

va nguy co’ lam sang.

Nguén hinh anh tir tai liéu trich dén
Photon Naeotom Alpha.

Bang 2. Mét s6 bang chirng 1am sang trong tam vé UHR-PCCT mach vanh

Nghién clru

Thiét ké/doi twong

Két qua chinh

Y nghia va gi¢i han

Hagar, 2023 [4]

68 ngudi bénh nguy co
cao; ICA

Do nhay 96%, dac hiéu 84%,
chinh xac 88%/ngwodi bénh

Hiéu nang cao trong
calci/stent; nghién ctru
don thé hé may

Halfmann, 2024 [5]

114 nguwoi bénh; tai tao
0,6/0,4/0,2 mm

Hep calci 41,5% — 26,7%;
ha CAD-RADS 54,4%

Cho thay tac dong
blooming; khéng phai
nghién ctu két cuc

Hagar, 2024 [6]

18 ngudi bénh, 44 stent;
ICA

Do nhay va NPV 100%;
accuracy 88,6-93,2%

Hdra hen loai trir ISR;
sb ca ISR nho

Qin, 2024 [7]

131 stent; so sanh tai tao

Accuracy 88,0% UHR so v&i
78,3% chuén

Kernel phu thuéc nha
san xuét

Vecsey-Nagy, 2024 [8]

So sanh ndi ca thé EID
va UHR

Giam dinh lvong hep, nhat
la mang xo vira voi hoa

Khéng dung ngwdng EID
mot cach may méc

Vecsey-Nagy, 2025 [9]

48 nguwoi bénh, 164 mang
xo vira

Thé tich mang xo viva giam
gan 1/3; phép do mang gidm
ty trong nhét quan hon

Khdng so sanh doc gitra
hai detector

Demmert, 2025/2026 [10]

Calcium burden cao; ICA

Duy tri hiéu nang & Agatston
rat cao

Do dac hiéu van phu
thudc chét lwong

McCollough, 2026 [11]

112 ngwoi bénh; EID va
PCD cung ngay

PDS giam 17,3%;
CAD-RADS déi 31/82

C6 ca ha murc va phat
hién hep bi EID bd sot
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7. Gia tri ngoai long mach vanh

Ngoai CCTA, PCCT c6 tiém nang trong danh gia
twdi mau va tang quang mudn co' tim, bénh van tim, 1ap
ké hoach TAVI, dong mach chi va mach ngoai bién nho
dir liéu phé va hiéu suat twong phan iod [1-3]. Tuy nhién,
UHR va spectral la hai wu thé lién quan nhwng khong
ddng nhéat: stent can wu tién do phan giai khoéng gian-
thoi gian, twéi mau cAn CNR-thdi gian, déc tring mé can
phd, con mach 16n can trwdng nhin va tbc dd. Khéng mot
protocol t6i wu ddng thdi moi muc tiéu; PCCT ciing chuwa
thay thé MRI trong d&c trwng méd co tim.

8. Lwa chon ngwi bénh va quy trinh trng dung
Sau khoang mét nam trién khai, cach tiép can thuc
té clia ching toi la khéng st dung UHR dai tra. UHR nén

dwoc can nhic trwdc chup khi ngudi bénh cé stent, calcium
score cao, bénh mach vanh lan téa, can danh gia nhanh

nhé hodc khi két qua thwong quy duw kién khé xac dinh.
Nguoc lai, & nguoi tré, calcium score thdp, nhip cham déu
va muc tiéu don thuan 13 loai trlr bénh mach vanh, protocol
thwong quy duoc t6i wu tdt thwong da da, trong khi UHR
lam tang khéi lwong dir liéu va thdi gian tai tao.

Quy trinh ching t6i 4p dung c6 thé khai quéat theo
ba th&i diém: trwdc chup xac dinh xac suét tién nghiém,
tién st stent/calci va cau hdi chinh; trong chup lwa chon
ché do theo nhip, d6 d&u cla nhip, thé trang, kha nang
nin thé va bolus iod; sau chup Iwa chon pha, kernel, mirc
nang lwong va chi tai tao UHR bd sung khi c6 kha ndng
thay dbi chan doan. Cach lam nay gilp tranh hai thai cuc:
bd 1& UHR & ca thuwc sy can va tao qua nhiéu series UHR
khoéng lam téng gia tri. Hoi chan tim mach-hinh anh dac
biét can thiét khi két qua nam quanh ngwdng quyét dinh
hodc bat twong hop véi triéu chirng.

Bang 3. Dé xuét thwe hanh khi Iwa chon UHR-PCCT mach vanh

Tinh huéng Vai trd UHR

Yéu cau ky thuat/doc anh

Lwu y quyét dinh

V6i hoa day, ddng tam; hep

Chi dinh wu tié
khong xéc dinh tanhuien

0,2 mm; FOV nhé; kernel s&c
+ tai tao Iap; MPR vudng géc

Déi chiéu triéu chirng va
test chirc nang; tranh ha
murc tw dong

Stent nhé/nhiéu stent/nghi ISR | Chi dinh wu tién

Kiém soat nhip; nhiéu kernel;
CPR + axial + MPR

Chét lwgng khéng di hodc
nghi ISR nang van can ICA

Mach nhd, phan nhanh, mang

- ., Cé loi chon loc
X0 vira phirc tap

Matrix 1024; lat moéng; doc da
mat phang

Théan trong v&i nguwéng HU
va phan mém phan tich
mang xo vira

Calcium score thap, khéng
stent

Thwong khéng

Protocol thwérng quy ti wu
can UHR liéu

Uu tién téc do, lidu va do
6n dinh

Nhip nhanh/loan nhip, khéng
nin thé

Lgi ich b gi&i
han

U'u tién temporal resolution va
ctra sd pha

UHR khoéng stra dwoc
motion artifact

Sau trién khai, co s& nén theo déi ty 1& doan khong
danh gia dworc, ty 1é stent doc dwgc, mirc phu hgp CCTA-
ICA, thay d6i CAD-RADS, CTDIvol/DLP, th&i gian tai tao-
doc, downstream testing va ty 1 thay ddi xt tri. Cac chi
s6 nay phan anh gia tri thuc té tét hon danh gia cha quan
vé do dep hinh anh.

9. Han ché va nguy co dién giai qua murc

Phan I&n bang ching hién co la nghién ciru don

trung tdm, c& mau vira hodc nho, trén mot thé hé may va
nhém chuyén gia giau kinh nghiém. Tinh khai quat bi han
ché bdi khac biét nha san xuét, d6 phan giai thoi gian,
thuat toan tai tao va cach x ly doan khéng chan doan
dwoc. Nhikng nhan dinh tr kinh nghiém mét nam trién
khai tai mot co' sé trong bai viét nay nham lam ré bbi canh
rng dung, khéng phai la bang chirng thay thé cho nghién
ctru tién ctru. D liéu vé stent rat nhd, Agatston cuc cao,
két cuc tim mach va hiéu qua chi phi con thiéu.
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UHR gidm blooming nhwng khong bao dam moi
truong hop ha CAD-RADS déu ding néu thiéu chuén
tham chiéu; nguoc lai, voxel nhd cé thé boc 16 tn thwong
bi EID trung binh héa. Binh lwgng mang xo vira phu
thudc manh vao kernel, d6 day lat, keV va phan mém.
Chi phi lwu triy, tai doc va lidu tia cling can dwoc kiém
soat; UHR khong mac nhién ddng nghia liéu thap, dac
biét néu tdng mAs dé lam min 4t 0,2 mm.

10. Hwéng nghién ctru va phat trién

Nghién ctru tiép theo can chuyén trong tam tir chét
lwgng hinh &nh sang gia tri ngwoi bénh: nghién clru da
trung tam d6i chiéu ICA va két cuc; nguéng lwa chon
theo calcium score, kich thwdc stent va xac suét tién
nghiém; chuén héa tai tao, ngwéng HU va phan doan
mang xo vi¥a; danh gia lidu tia, iod, thdi gian xt ly va hiéu
qua chi phi; tich hop CT-FFR, twdi mau, di¥ liéu phd va
tri tué nhan tao.

Céac thir nghiém nén bao céo bd tiéu chi 16i gébm ty
|& doan/stent chan doan dwoc, dd chinh xac theo nguoi
bénh va doan, thay déi CAD-RADS, murc phu hop voi
ICA/QCA, thay dbi chi dinh chup mach hoac tai thong,
liéu tia, lwong iod, thei gian doc, bién cb tim mach va chi
phi. Céng bd day du ca khéng chan doan dwoc va dir liéu

TAI LIEU THAM KHAO

da trung tm chuén hoa la diéu kién dé giam thién léch va
phat trién Al cé kha nang khai quat.

IIl. KET LUAN

T goc d6 ngwdi tryc tiép st dung PCCT trong
khoang mot nam, chung t6i cho réng gia tri thyc sy cla
UHR khéng phai chi la tao ra hinh &nh séc nét hon. Gia
tri 16n nhat 1a chuyén mot sé ca khé - déc biét & nguoi
bénh véi héa ndng, cé stent, mach nhé hoéc két qua CCTA
thweng quy khdng xac dinh - thanh két qua du tin cay dé
dinh hwéng xt tri. Nhan dinh nay phu hop véi béng chirng
hién tai vé gidm blooming, cai thién dinh lwong hep, danh
gia long stent va dé Iap lai cia phan tich mang xo vira,
nhwng khéng ddng nghia UHR nén dwoc ap dung dai tra.

UHR khéng thay thé kiém soat nhip, lwa chon
protocol, doc da mat phang va phdi hop di liéu chirc
nang. Trong thwc hanh, mét protocol phu hgp v&i dung
nguwoi bénh cé gia tri hon viéc ludn lwa chon dé phan giai
cao nhat. Cac gi¢i han vé nhiéu, chuyén déng, liéu, di
liéu, tinh phu thudc nha san xuét va thiéu bang chirng két
cuc can dwoc thira nhan. Chuén hoéa protocol va nghién
clu da trung tam sé& quyét dinh liéu wu thé ky thuat cé
chuyén thanh cai thién bén vitng vé& chan doan, chi phi
va két cuc ngwdi bénh hay khong.
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TOM TAT

chuyén doi truc tiép tia X thanh tin higu dién, sir dung céc diém thu nhan tin hi¢u c6 kich thuéc nho va dong thoi ghi nhan thong tin

& nhidu mirc ning luong trong mdi 1an quét. Bai tdng quan c6 dinh hudng nay két hop phan tich y vin véi goc nhin thuc hanh sau

khoang mot nim tryc tiép trién khai PCCT, tap trung vao co so k¥ thuat, bang ching 1am sang va Iya chon nguoi bénh cho chup
mach vanh UHR. Tai liéu dugc tim kiém trén PubMed/MEDLINE va trang chinh thirc ciia cac tap chi dén ngay 14/8/2026, wu tién

nghién ctru trén nguoi, déi chiéu ndi ca thé hodc véi chup mach xam 1an. Bing ching hién c6 cho thdy UHR-PCCT giam blooming

do calci va stent, cai thién dinh lugng hep, kha ning danh gi4 10ng stent va tinh nhat quan khi do mang xo vita. Tuy nhién, kinh

nghiém thyc hanh ciing cho thdy lat cit rit mong lam tang nhidu, khdi luong dit liéu va do nhay voi chuyén dong. Gia tri 1am sang

thuc sy hién nay tap trung & ngudi bénh voi hoa ning, co stent, mach nhé hodc két qua CCTA thudng quy khong xac dinh; chua co

co s¢ ap dung dai tra.

Tir khéa: cdt [6p vi tinh dém photon; dg phan gidi siéu cao; dong mach vanh; stent; mang xo vita.

Nguwoi lién hé: Ngbé Quang Dinh. Email: dinhcdha@gmail.com
Ngay nhan bai: 17/08/2026. Ngay nhan phan bién: 20/08/2026. Ngay chap nhan dang: 25/08/2026

12

DIEN QUANG & Y HOC HAT NHAN VIET NAM  S6 64 - 09/2026



