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SUMMARY Objective: To evaluate the diagnostic value and agreement of
3.0 Tesla magnetic resonance imaging (3T MRI) compared with digital
subtraction angiography (DSA) in detecting residual aneurysms, grading
aneurysm occlusion using the O’Kelly-Marotta (OKM) scale, and
assessing in-stent stenosis after flow diverter stent treatment for intracranial

aneurysms.

Methods: This descriptive study included 21 patients with
intracranial aneurysms treated with 23 flow diverter stents (including 02
patients presenting with bilateral internal carotid artery aneurysms) who
underwent both 3T MRI and DSA follow-up at the Center for Diagnostic
Imaging and Interventional Radiology, Hanoi Medical University Hospital,
from August 2025 to July 2026. The study focused on aneurysm occlusion
grading via the OKM scale, detection of residual flow, and evaluation of
in-stent stenosis. Statistical parameters included sensitivity, specificity,
accuracy, and Cohen’s Kappa coefficient to evaluate inter-modality

agreement.

Results: The mean age of the 21 patients was 53.3 + 13.5 years.
Most aneurysms were located within the internal carotid artery system
(91.3%), predominantly at the C6 segment according to the Bouthillier
classification. For residual aneurysm detection, 3T MRI demonstrated a
sensitivity of 75,0% (3/4 actual residual cases), a specificity of 100.0%,
an accuracy of 95.7%, and a negative predictive value of 95.0%, with
a Cohen’s Kappa coefficient of 0.832 compared with DSA. Regarding
OKM occlusion grading, 3T MRI showed excellent agreement with
DSA (unweighted Kappa = 0.840). Silent MRA and CE-MRA sequences
demonstrated superior diagnostic capability compared to TOF-MRA.
For the evaluation of in-stent stenosis, 3T MRI achieved a specificity of
100.0%, a sensitivity of 66.7%, and a substantial agreement with DSA
(Kappa = 0.777).

* Truong Dai hoc Y Ha Noi
** Benh vién Pai hoc Y Ha Noi
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SUMMARY

1. AT VAN BE

Phinh dong mach nao la bénh ly mach mau ndi
so v&i ty 1& mac khoang 2-5% trong cong ddng [1]. Bién
chirng v& tui phinh gay xuét huyét dwdi nhén co tién
lwong ndng né di kém ty 1& t& vong va tan phé cao. Trong
nhirng ndm gan day, stent ddi hwéng dong chay (Flow
Diverter - FD) da tr& thanh phwong phap diéu tri hiéu
qua cho cac tui phinh phtrc tap, dac biét Ia tdi phinh cb
rong, khéng 16 hodc tai phat sau didu tri [2]. Tuy nhién,
qua trinh téc hoan toan tai phinh sau d&t stent déi hwéng
dong chay dién ra tir tir, thuwong kéo dai 3—12 thang, do
doé can theo d&i dinh ky bang chan doan hinh anh dé
danh gia mirc d6 bit tc va phat hién bién chirng nhw hep
trong stent hoac tai théong tui phinh [3].

Chup mach s6 héa x6a nén (DSA) hién van duoc
xem |4 tiéu chuan vang song ban chét xam lan ctia DSA
di kém véi cac nguy co khéng tw chon nhw bién cé than
kinh (ty 1& 0,5-1%), bién chirng tai vi tri tiép can mach
mau, cling cac rdi ro lién quan dén tia xa va thuéc dbi
quang chra lod [4]. Song dbi v&i bénh nhan sau dat stent
chuyén dong can theo dai dinh ki va kéo dai, viéc Iap lai
DSA nhiéu lan lam gia tdng ganh nang chi phi va nguy co
bién ching. Vi vay, nhu cau vé mét phuong phap chan
doan hinh anh khéng xam I4n, an toan, nhwng van dam
bao do chinh xac twong duwong DSA 14 vé cling cap thiét.
Coéng huédng tir 3.0 Tesla (MRI 3T) vo&i cac ky thuat nhw
TOF-MRA, Silent MRA va CE-MRA cho phép khdo sat
mach mau ndo v@i dd phan gidi cao ma khong st dung

Conclusion: 3.0 Tesla MRI is a highly valuable, noninvasive
modality for post-treatment follow-up of cerebral aneurysms treated
with flow diverters, offering high accuracy and specificity. It serves as an
effective routine follow-up tool in stable cases, reducing both complication
risks and financial burdens associated with repeat invasive angiographies.
However, DSA retains its critical role as the reference standard in cases of
suspected micro-residual flow or when meticulous evaluation of the stent

lumen and branching vessels is clinically indicated.

Keywords: 3.0 Tesla MRI, flow diverter stent, cerebral aneurysm,
digital subtraction angiography, O'Kelly-Marotta scale.

blrc xa ion héa [5]. Tuy nhién, danh gia sau dat stent
déi hwéng dong chay van gap khé khan do hién twong
susceptibility artifact va RF shielding artifact lam gidm
chét lwong hinh &nh va dé chinh xac chan doan.

Hién nay tai Viét Nam, cac di liéu nghién ctru vé
trng dung cdng hwéng tr 3.0 Tesla trong theo dbi sau
can thiép dat stent déi huwéng dong chay con rét it, hién
chwa cé cac nghién ciru dbi chiéu trwc tiép MRI 3T voi
DSA d&c biét 1a véi chudi xung Silent MRA. Xuét phat tw
thwe tién 1am sang do, chang t6i tién hanh nghién ciru
nay nham muc tiéu: Danh gia do phu hop va gia tri chan
doan ctia cong hudng tir 3.0 Tesla so vé&i chup mach sb
héa x6a nén trong phat hién tui phinh tdn dw, phan do
tac tui phinh theo thang diém O’Kelly-Marotta (OKM) va
danh gia hep Iong stent sau diéu tri phinh ddéng mach néo
béng stent déi hwéng dong chay.

Il. DOl TUONG, PHUONG PHAP NGHIEN CUU
1. D6i twong nghién ciru

- Béi twong nghién clru gébm cac bénh nhan da
duwoc dat stent ddi hwéng dong chay diéu tri phinh mach
mau nao tai bénh vién Pai hoc Y Ha Nbi trong giai doan
tlr thang 8 nam 2025 dén thang 7 nam 2026.

- Tiéu chuén Iwa chon:
< Bénh nhan da dwoc dat stent ddi hwéng dong

chay diéu tri phinh mach mau nao.

% Tt ca bénh nhan duoc diéu tri bing stent
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chuyén dong Pipeline Flow Diverter va khoéng
c6 treorng hop ndo phdi hop nut coil.

% Duoc theo ddi bang cong hwéng tir 3.0 Tesla
ké tir sau 9 thang ké tir luc can thiép va theo
ddi bang chup mach sé héa x6a nén tr sau 12
thang ké tlr lic can thiép.

X3

o

Khéng c6 chéng chi dinh véi MRI va DSA.
- Tiéu chudn loai trir:

% Bénh nhan c6 chéng chi dinh tuyét déi voi
MRI.

« Bénh nhan cé suy thén nang (eGFR < 30 ml/
phit/1,73m?) khéng thé s dung thudc can
quang.

X3

*

Bénh nhan khong hop tac, khéng thé ndm yén
trong qua trinh chup MRI.

X3

o

Hinh anh MRI ho&c DSA khéng dat chét lwong
da dé danh gia.

2. Phwong phap nghién ctru

2.1. Thiét ké nghién ciru

- Nghién ctru mé ta hdi ctru danh gia doé chinh xac
chan doan, thwc hién trén cac bénh nhan dwoc didu tri
phinh ddng mach nado bang stent dbi hwéng dong chay,

déi chiéu két qua MRI 3T véi DSA dwoc st dung nhu tiéu
chuén tham chiéu.

2.2. Céc bién sé nghién ctru

2.2.1. Bién sé chung: Tudi, gi&i, vi tri tai phinh, kich
thwde tui phinh trwde can thiép.

2.2.2. Dac diém lam sang:

- Tién st bénh ly: Tang huyét ap (THA), dai thao
duwong (BTD), bénh mach vanh, suy tim.

- Triéu chirng 1am sang sau can thiép: Dau dau,
dau hiéu than kinh khu tra, hoi chirng mang nao, hoi
chirng tang ap lwc ndi so.

2.2.3. Quy trinh thyc hién:

- T4t ca bénh nhan dwoc thue hién MRI 3.0 Tesla
tai thoi diém khoang 9 thang tw luc d&t stent ddi hwdng
dong chay, sau dé thwc hién DSA dbi chirng theo quy
trinh theo d&i thwong quy tai thdi diém 12 thang can
thiép. Khoang thoi gian gitva MRI va DSA dao dong tir 1
dén 3 thang.

2.2.4. Ky thuéat chup MRI 3.0 Tesla.

- S dung may MRI 3.0 Tesla GE véi coil dau
chuyén dung.

- Céc chubi xung duoc thuc hién bao gdm:

Bang 1. Théng s6 cac chubi xung.

STT Chudi xung - Muc tiéu Théng sé
0 Scout 3-plane & TOF-2D localizer
1 T1 3D BRAVO 1.6x1.6x0.9mm; TR 5.4; TE 2.0; FA 8°
2 T2 TSE 2D coronal 0.5x0.5%x3 mm; TR 5197 ms; TE 102.0
3 FLAIR 2D axial 0.8x1.2x5 mm; TR = 8500 ms; TE 90 ms.
4 DWI/ADC 1.9x1.9x5mm; b 0/1000; 2mm iso
5 SWI 3D 0.8x1.1x2.4mm; TR minimum; TE min full.
6 TOF-MRA 3D (khong tiém) 0.8%1.1%1.6 mm; TR minimum; TE minimum - FA 15°
7 MDSE pre-Gd voxel 0.8x0.8x1.0 mm; TR 600 ms; TE 15-18 ms
8 Silent MRA (3D) 1.1x1.1x1.2mm; TR/TE rét dai (~2000/0.0 ms)
9 MDSE + Gado 0.8x0.8%x1.0 mm; TR 600 ms; TE 15-18 ms
10 CE - MRA 0.6x0.9x1.4mm; TR 6,4; TE minimum
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- Céc trwdng hop c6 hinh anh MRI bi nhiéu nang
hodc khéng dl chat lwong dé& danh gia tai phinh, long
stent hodc nhu md ndo sé dwoc loai khdi nghién ctru.

2.2.5. Ky thuat chup DSA

- Chuyp mach sé héa x6a nén (DSA) dwoc st dung
nhuw tiéu chuan tham chiéu trong nghién ctvu. Tt ca bénh
nhan dwoc thwe hién chup mach ndo sb hoa x6a nén
qua dwéng déng mach dui theo quy trinh chuén. Chup
it nhat 2 géc vudng goc (trwdc-sau va nghiéng) véi xoay
géc tbi wu dé danh gia ti phinh va stent. Ngoai cac binh
dién DSA quy wéc, chup mach quay 3D (3D rotational
angiography) dwoc thye hién nham hé tro danh gia chinh
xac hinh thai tai phinh, mirc d6 tén lwu dong chay va tinh
trang stent sau diéu tri. S dung thubc can quang khéng
ion, ndng dd 300-370 mg iod/ml.

2.2.6. Phén tich hinh anh

Hinh anh MRI dwoc doc bdi mét bac st chan doan
hinh anh va DSA dwoc doc bdi mdt bac si chan doan
hinh anh khac, bac si doc két qua MRI khéng biét két qua
ctia DSA. Cac théng sb danh gia bao gém:

- Phat hién tai phinh tdn dw: Tai phinh tén dw
dwoc dinh nghia la con hién anh tui phinh hoac cd tui
phinh trén hinh anh mach mau.

- Phan d6 murc do tac tui phinh theo thang diém
O’Kelly-Marotta (OKM):

R

% Do A: Khong tac (Complete filling)

B3

» Do B: Téc it (Subtotal filling)

X3

o

Do C: Tac khong hoan toan (Entry remnant)

B3

» Do D: Tac hoan toan (No filling)

- Dbanh gia hep long stent: Hep 1ong stent dwoc
dinh nghia la gidm dwodng kinh long mach tai vj tri dat
stent so v&i doan mach lan can. Trén MRI danh gia mirc
d6 hep trén chudi xung MDSE trwdc va sau tiém.

- Ghinhan cac thong tin khac: Vi tri tai phinh, kich
thwde tai phinh tdn dw trén cac chudi xung TOF, Silent
MRA, CE-MRA va DSA, céc tbn thwong nhu mé nao trén
phim chup MRI, tinh trang ng&m thudc thanh tdi phinh tén
dw trén chudi xung MDSE.

2.3. Xur ly s6 liéu
- Sb liéu dwoc thu thap, ma hoéa va xir ly bang
phan mém SPSS 20.0.

% Bién dinh lwvong dwoc biéu dién dwdi dang trung
vi va khoang bién thién.

% Bién dinh tinh dwoc biéu dién dwdi dang ty &
phan tram (%)

2.4. bao dirc nghién ctru

- Nghién ctu héi ctvu st dung di liéu 1am sang
va hinh anh cé san trong hd so bénh an, khong can thiép
thém vao qua trinh ch&n doan va diéu tri cia ngudi bénh.
Cac thong tin ca nhan cta bénh nhan dwoc ma héa va
dwoc bdo mat tuyét déi. D liéu chi dwoc str dung cho
muc dich nghién ciru khoa hoc va khoéng tiét 16 danh tinh
bénh nhan dwéi bat ki hinh thirc nao.

ll. KET QUA
1. Pac diém chung ctia déi twong nghién ctru

Nghién cru duwgc thwe hién trén 21 bénh nhan da
dwoc dat stent ddi hwéng dong chay diéu tri phinh mach
mau ndo. Tubi trung binh cia nhém nghién cru 14 53,3 +
13,5 tudi, véi do tudi dao dong tir 23 dén 76 tudi. Trong
doé, cé 16 bénh nhan ni¥ (76,2%) va 5 bénh nhan nam
(23,8%), cho thay ty 1& ni¥/nam la 3,2:1. Sau can thiép
cd 5 bénh nhan cé biéu hién dau dau chiém 23,8% va
khéng cé bénh nhan nao cé dau hiéu than kinh khu tri
nhuw liét van dong, liét day than kinh so, rdi loan cdm giac
hay dang di.

2. Pic diém tai phinh va vi tri tGi phinh trwéc
can thiép

Vi tri tai phinh phan bd chi yéu & dong mach canh
trong trai (15/23 trwdng hop; 65,2%), dong mach cénh
trong phai (6/23; 26,1%), dong mach dét séng trai (1/23;
4,3%), dong mach than nén (1/23; 4,3%). Céac trwdng
hop tui phinh ndm & déng mach canh trong hai bén thi
c6 15/23 trwdng hop tui phinh ndm & doan C6 (theo
Bouthillier) chiém 65,2% va 6/23 trwdng hop ndm & doan
C5 (theo Bouthillier) chiém 26,1%. V& hinh thai, da sb
Ia phinh hinh tui (21/23; 91,3%), c6 2 trwdng hop phinh

70

DIEN QUANG & Y HOC HAT NHAN VIET NAM  S6 63 - 06/2026



NGHIEN CUU KHOA HOC

hinh thoi va déu nam & tuan hoan nao sau chiém (2/23;
8,7%), c6 22/23 trwong hop chiém 95,7% céac tdi phinh
chwa v& va 1 trudng hop duy nhat chiém 4,2% tui phinh

da v& trwde khi can thiép. Dbi véi cac tui phinh hinh ti
trwdc can thiép, trung vi dwdng kinh rong, dwéng kinh ¢
lan lwot 1a 6 mm (4.1 — 14,8 mm); 5mm (3.5 — 7,3mm).

3.3. Gid tri cua MRI 3.0 Tesla (MRI 3T) trong phat hién tui phinh tén duw

Bang 2. D6i chiéu két qua MRI 3T va DSA trong phat hién tai phinh ton dw (n=23)

DSA
MRI 3T Téng
Co Khoéng
Co 3 0 3
Khong 1 19 20
Téng 4 19 23

Bang 3. Gia tri cia MRI 3.0 Tesla (MRI 3T) trong phat hién tGi phinh tén dw

Chisé Gia tri Khoang tin cay 95%
P6 nhay 75,0% (3/4) 30,1%-95,4%
D6 dac hiéu 100,0% (19/19) 83,2% - 100%

Gia tri dy bao dwong tinh

100,0% (3/3)

43,9% - 100%

Gia tri dw bao am tinh

95,0% (19/20)

76,4% - 99,1%

Po6 chinh xac

95,7% (22/23)

79,0% - 99,2%

He sb Kappa

0,832

MRI 3T phat hién dung 3/4 trwdng hgp cé tui phinh
ton dw va 19/19 trudng hop khoéng con tén dw khi dbi
chiéu voi DSA. Do dac hiéu va gia tri tién doan dwong
tinh ctia MRI 3T dat 100%. Chi sb Kappa dat 0,832. Do
nhay dat 75%, do chinh xac chung la 95,7% va gia tri tién

3.4. So sanh gia tri céc chuéi xung MRI

doan am tinh la 95%. Nghién ctru ghi nhan trwong hop
am tinh gia trong danh gia tdi phinh tén dw (Bénh nhan
sb 2). Trwong hop nay dwoe danh gia 1a tic hoan toan
trén MRI 3T, tuy nhién DSA déi chirng cho thay van con
tdn dw dong chay nhd tai ¢b tui phinh.

Bang 4. Gia tri cia cac chudi xung TOF, Silent MRA, CE-MRA trong phat hién tai phinh ton dw

Do nhay (%)

D6 dic hiéu (%)

Do chinh xac (%) Chi sé Kappa

TOF 75,0 100,0 95,7 0,832
Silent MRA 75,0 100,0 95,7 0,832
CE-MRA 75,0 100,0 95,7 0,832

Ba chudi xung MRI dwoc str dung trong nghién ctu
bao gdm TOF (Time-of-Flight), Silent MRA va CE-MRA
(Contrast-Enhanced MRA) déu co do nhay 75%, dé dac
hiéu 100%, do chinh xac 95,7% va chi s6 Kappa 0,832.

Tuy nhién véi c& mau nhd va s lwong trwdng hop ti
phinh ton dw han ché, nghién ctru chwa cé dd lwc théng
ké dé& khang dinh su twong dwong vé hiéu nang chan
doan gitra cac chudi xung.
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3.5. Gid tri cia MRI 3.0 Tesla trong ddnh gid mirc dé tic tai phinh theo thang diém O’Kelly-Marotta (OKM)

Bang 5. Gia tri cua MRI 3T trong danh gia mirc do tac tai phinh theo thang diém OKM

MRI/DSA A B c D Téng

A 1 0 0 0 1

B 0 2 0 0 2

C 0 0 0 0 0

D 0 0 1 19 20

Téng 1 2 1 19 23
Po6 chinh xac 95,7%
Cohen’s Kappa 0,840

Trong s6 23 tUi phinh dwoc dat stent co 22 trwdng
hop dwoc phan loai gibng nhau gitra hai phwong phap,
twong &ng ty 1é phu hop tuyét dbi 1a 95,7%. Chi ghi nhan
1 trwong hop bét twong hop trong dé6 MRI 3T phan loai
mec D trong khi DSA phan loai C. Banh gia sy twong

ddéng & mrc d6 tdc nghén theo thang diém O’Kelly-
Marotta (OKM) gitta MRI 3T va DSA cho thdy chi sé
Cohen’s Kappa dat gia tri 0,840, twong trng muc dé phu
hop tét theo phan loai ctia Landis va Koch.

3.6. Gia tri cua MRI 3.0 Tesla trong danh gia hep long stent

Bang 5. Gia tri ciia MRI 3.0 Tesla trong danh gia hep long stent

MRI/DSA Cé hep Khéng hep Téng
Co6 hep 2 0
Khéng hep 1 20 21
Téng 3 20 23
D6 nhay 66,7% (20,8 - 93,9%)
B0 dac hiéu 100,0% (83,9 - 100,0%)
PPV 100,0% (34,2% - 100,0%)
NPV 95,2% (77,3% - 99,2%)
B0 chinh xac 95,7 (79,0% - 99,2%)
Cohen’s Kappa 0,777

Trong danh gia hep long stent DSA phat hién 3/23
trwong hop (13,0%). Phan tich m&c d6 hep trén DSA ghi
nhan cé 02 trwdng hop hep mirc dé nang (70-80%) va
mét tredng hop hep mirc dd nhe (30%), khdng ghi nhan
ca nao téc hoan toan 1ong stent. Déi chiéu véi MRI 3T phat
hién dung 2/23 (8,7%) trwdng hop, trong dé 1 trwdng hop

hep mrc d6 nang va 1 trwdng hgp hep mirc d nhe. Hai
phwong phap cho ty 1& pht hgp chung cao (95,7%), v&i hé
s6 Cohen’s kappa dat 0,777, cho thdy mtc d6 twong ddng
tbt. MRI c6 d6 dic hiéu 100% va dd chinh xac 95,7%, tuy
nhién dé nhay chi dat 66,7%, cho thdy van cé kha nang bd
s6t mot sé trwdng hop hep 1ong stent so véi DSA.
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Hinh 1. Tang sén ndi mac gay hep long mach mang va dau dudi stent & bénh nhéan 56 tuéi (Mdi tén xanh - anh trén

xung MSDE sau tiém cho thay tinh trang tdng sén I6p néi mac gay hep long dau duéi stent va mach mang, mdi tén

tréng - anh trén DSA chup lai sau can thiép c6 hep long dau duéi stent va mach mang)

IV. BAN LUAN
1. Péc diém chung cuia déi twong nghién ctru

Nghién ctru cla chung t6i dwoc thye hién trén 21
bénh nhan véi tudi trung binh 53,3 + 13,5 tudi, phi hop
véi do tudi thwdng gap cta bénh ly phinh ddng mach néao
trong cac nghién ctru tredc day [1]. Ty 1é nl/nam trong
nghién clru clia ching toi 1a 3,2:1 [6], [7]. Tang huyét ap
la bénh ly di kém thwong gap nhéat (23,8%, 5/21 bénh
nhan), phu hop voi vai trd da dwoc ghi nhan cla tang
huyét &p trong co’ ché hinh thanh va tién trién phinh déng
mach ndi sg[8]. Sau can thiép, 14,3% bénh nhan co6 dau
dau thoang qua, khdng ghi nhan thiéu hut than kinh khu
tra hay bién chirng nhu mé nzo trén MRI, cho thay tinh
an toan twong ddi cia ky thuat, twong déng véi nghién
ctru ctia Xianli Lv va cong sw [9]. Phan 1&n tai phinh ndm
& hé dong mach canh trong (91,3%), chd yéu tai doan C6
theo phan loai Bouthillier, phu hgp v&i xu hwéng chi dinh
flow diverter. Hau hét tdi phinh c6 dang hinh tui (91,3%)
va chwa vé& trude can thiép (95,7%) diéu nay phu hop voi
xu hwéng mé réng chi dinh diéu tri dw phong bang flow
diverter trong cac tti phinh cé nguy co cao (cb rong, hinh
dang phtrc tap, vi tri khé can thiép bang coil don thuan).
Kich thwéc tui phinh chd yéu nhé dén trung binh nhung
¢ rong, 1a nhém tén thwong phiu hop véi didu tri bang
stent chuyén dong nhé kha nang lam gidm dong xoay va
thuc day tai ciu tric ndi mac tai cb tdi phinh.

2. Gia tri cia MRI 3.0 Tesla trong phat hién tui
phinh tén dw

Nghién ctru cla ching tdi cho thdy MRI 3.0 Tesla ¢
gia tri cao trong theo dai tui phinh sau dat stent chuyén
dong, v&i dd chinh xac 95,7%, dé dac hiéu va gia tri dw
bao dwong dat 100%, déng théi cé mire dd phu hop tt
véi DSA (Cohen’s Kappa = 0,832; p <0,001). Két qua nay
cho thdy MRI c6 thé danh gia tin cay tinh trang tai phinh
ton dw, gép phan gidm nhu cau chup DSA xam lan trong
theo doi dinh ky. Mac du dé nhay chi dat 75%, thép hon
S0 V@i nghién clru cla Halitcan Batur (89%)[10] hay ng-
hién clru ctia S.Xiang va cong sv (83,3%)[11], diéu nay
c6 thé lién quan dén c& mau nhd va sb lwong ca co tdn
dw chi la 4 ca, viéc bd sét 1 ca da lam giam dang ké do
nhay clia nghién ctru. V6i gia tri dw bao am tinh (NPV)
cao (95%), MRI 3.0 Tesla chirng minh la mdt cong cu
sang loc dinh ky an toan va hiéu qua & nhirng bénh nhan
4n dinh. DU vay két qua dé nhay ghi nhan & mic 75%
cho thdy nguy co bd sét nhéat dinh déi véi dong ton lwu
kich thwéc nhd. Do d6, MRI 3T nén dwoc dinh vi la giai
phap hé tro' giam bét tAn suat chup DSA cho nhém bénh
nhan én dinh va khong triéu chirng. DSA van |a bat budc
va khéng thé thay thé khi MRI nghi ngé, nhiéu anh kim
loai nang lam gidm chét lwong chan doan, bénh nhan cé
triéu chirng than kinh tién trién hodc khi can dwa ra quyét
dinh can thiép lai.
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3. So sanh gia tri ciia cac chudi xung MRI

Két qua cla chung t6i ghi nhan ca ba chubi xung
TOF-MRA, Silent MRA va CE-MRA déu cho ra cac chi
sb twong déng véi d6 nhay dat 75%, dd dac hiéu 100%,
chi sb Kappa dat 0,832. Xét thuan tay trén cac dai lwong
toan hoc clia mau, di¥ liéu chwa boc 16 dwoc sy khac biét
mang y nghia théng ké vé mat hiéu n&ng chan doan gitra
ba chubi xung. Han ché nay la hé qua ctia c& mau khiém
tdn (n=23) va sbé lwong bién cb dich thap khién mé hinh
chwa du lwc thdng ké dé& phan tach sw chénh léch gitra
céac ky thuat. Tuy nhién du két qua phan loai am/dwong
tinh gidng nhau trén 23 ti phinh, chat lwgng hinh anh
trwc quan gira cac chudi xung cé sy khac biét vé mirc do
kiém soat xao anh. D liéu thuc té cho thay Silent MRA
cung cap hinh anh long mach véi d6 trung thuc cao, cho
phép do dac kich thwéc tii phinh tén dw (vi du: bénh
nhan sb 8 va 15) v6i sai s6 rat thip so véi DSA. Piéu nay
phl hop véi nghién clru clia Oishi va cong sw khang dinh
Silent MRA vuot tréi hon TOF trong viéc danh gia tinh
trang tac tui phinh sau d&t FD nhé loai bd thdi gian echo
(TE), tir d6 triét tiéu cac nhiéu tin hiéu do dong xoay va
kim loai[12]. Silent MRA cho th4y ti&ém n&ng cai thién chét
lwong hinh anh quanh stent va danh gia long mach tét
hon nho ky thuat near-zero TE giup gidm susceptibility
artifact va RF shielding effect. Twong tw, nghién clru cla
Attali va céng sw cho théy TOF-MRA cé d6 nhay khoang
77-89% va do dac hiéu 90-100% so v&i DSA trong danh
gia tui phinh sau FD, trong khi CE-MRA cé xu huéng cai
thién kha nang phat hién dong ton lwu nhé [13]with digi-
tal subtraction angiography (DSA. Nhw vay, trong pham
vi nghién ctru nay, chung téi thira nhan cac chudi xung
c6 gia tri chan doan twong dwong nhau vé mat sé liéu
nhwng t& kinh nghiém quan sat hinh anh va déi chiéu
v&i cac nghién ctru khac thi Silent MRA va CE-MRA van
cho thdy tiém nang hién thi cdu tric quanh stent rd nét
hon. Sw bat twong hop nay mét 1an niva khang dinh nhu
cau cép thiét vé viec mé& rong c& mau va thuwc hién cac
nghién ctru trong twong lai @& chirng minh mét cach dinh
lwong cac luan diém cla y van thé gisi.

4. Gia tri caa MRI 3.0 Tesla trong phan dé murc
dé tac tui phinh

Trong nghién ctru cia chung t6i, MRI 3T cho thay
mirc dd phu hop rat cao véi DSA trong danh gia mic
dé tac tui phinh sau diéu tri bang FD, v&i hé sb Kappa
khéng trong s dat 0,840. Két qua nay cho thdy MRI 3T
c6 kha nang danh gia dang tin cay tinh trang tén lwu dong
chay sau can thiép, dac biét & cac trwong hop tdc hoan
toan hodc ton lwu rd. Khi phan tich theo thang diém OKM
[14], MRI va DSA ghi nhan sy phu hgp hoan toan & cac
nhém OKM A va B, trong khi khac biét chi xuét hién & mét
trworng hop OKM C, khi DSA phat hién tén lwu nhd tai cd
tui phinh nhwng MRI danh gia 1a tic hoan toan. Diéu nay
cho thay MRI c6 thé bd sét cac dong ton lwu rat nhéd hodc
doéng chay cuwc cham sau dat FD, chd yéu do &nh hwéng
clia artifact kim loai va hién twgng gidm tin hiéu trong
long stent [10]. Ty 16 OKM D trén MRI cao hon nhe so v&i
DSA, goiy MRI c6 xu hwéng danh gia qua mirc tinh trang
tac hoan toan trong moét sé trwérng hop tén lwu tdi thiéu.
Tuy nhién, v&i mirc d6 twong déng cao so véi DSA, MRI
3T la phwong tién theo déi khdng xam 1an cé gia tri sau
diéu tri FD, giGp gidm nhu cdu chup DSA thwdng quy &
bénh nhan 6n dinh. DSA van can thiét trong cac trwdng
hop nghi ngd tén lwu nhé hodc khi can danh gia chi tiét
long stent va cac nhanh bén lién quan.

5. Gia tri cia MRI 3.0 Tesla trong danh gia hep
long stent

Nghién ctru clia chuing tdi cho thdy MRI 3T ¢é muirc
dd phu hop tét véi DSA trong danh gia hep long stent
sau dat FD, v&i hé sé Kappa khéng trong sb dat 0,777
va dé chinh xac 95,7%. MRI dat dé dac hiéu 100%. Tuy
nhién phwong phap da bd sét mét treong hop hep long
stent, qua phan tich hdi ctvu ca lam sang am tinh gia
nay (Bénh nhan sb 2, dat stent doan C5), chung t6i nhan
thdy nguyén nhan bd sét khong xuét phat tir yéu tb khach
quan vé& mirc do hep ma thay vao do 1a hé qua cia yéu
td chl quan do kinh nghiém cta bac si doc phim tai thei
diém tiép can con han ché. Trong nghién cru nay, chudi
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xung MDSE dwoc st dung nhdm hd tror danh gia thanh
mach va long stent sau can thiép [15]. Day la moét ky thuat
twong déi mai tai trung tam va viéc dién giai hinh anh con
nhiéu han ché do bac si doc phim chwa cé nhiéu kinh
nghiém 1am sang dbi chiéu, tai doan mach cong phirc
tap nhu C5, x&o anh nhay t& va hiéu ng che 14p tan sb
v tuyén tich Itly ctia méat lwdi stent Pipeline tao ra ving
nhiéu co hoc rat Ién diéu nay khién cho bac si doc phim
da nhan dinh sai léch va bd sot tdn thwong trén phim
chup MRI 3T. Diéu nay khang dinh viéc di&n giai hinh anh
sau can thiép bang stent dbi hwéng dong chay van phu
thudc nhiéu vao kinh nghiém béac si va sw phdi hop da
chudi xung. Do dé dwa trén bang chirng hién cé véi c&
mau khiém tén (n=23), chung t6i nhan dinh mét cach than
trong rdng MRI 3T khong thé thay thé hoan toan DSA trén
dién rong trong viéc danh gia hep long stent. DSA van gitr
vai trd tiéu chuan tham chiéu trong céac trwong hop nghi
ng® hep nhe, két qua MRI chwa rd rang hoac khi bénh
nhan xuét hién triéu chirng than kinh tién trién.

6. Han ché nghién ctru

Mac du dat dwoc nhitng két qua budc dau kha
quan, nghién clru cGa ching t6i van tén tai mot sé han
ché. Truéc hét, day la mot nghién ctru hdi clru, don trung
tam thuc hién trén mot c& mau twong déi nhé (n = 23), dén
dén sb lwong cac ca co tdn thwong dich nhw tai phinh tén
dw hoac hep ldng stent con rat it. Diéu nay lam han ché
lwc thdng ké va cé thé lam gidm d6 nhay ctia phuong
phap chan doan khi mét sai léch don 18 cé thé lam thay
ddi dang ké ty 1é phan tram chung. Thi hai, khoang céch

TAI LIEU THAM KHAO

thoi gian gitra thoi diém chup MRI 3.0 Tesla va DSA dbi
chirng chua cé sy ddng nhét tuyét déi (dao dong tir 1
dén 3 thang), diéu nay co thé dan dén sai s6 do qua trinh
bit tAc tw nhién cla ti phinh ho&c tién trién cla tdng san
ndi mac mach mau van tiép tuc dién ra theo thdi gian.
Th& ba, nghién ctvu chwa tién hanh phan tich sau, béc
tach riéng biét mirc d¢ anh hwéng clia cac loai xado anh
(artifact) co hoc dac thu 1én hinh anh. Bén canh do, ng-
hién ctru chwa xay dywng dwoc mot hé théng tiéu chi dinh
lwong hoan toan rd rang dé phan doé hep long stent trén
cac chudi xung cdng hwéng tir. Cudi cung, viéc hinh anh
dwoc dién gidi bédi mét bac st cho mdi phwong phap ma
chwa danh gia chi sé déng thuan hay do 1ap lai gitra cac
quan sat vién doc lap co thé dwa vao nhirng sai sb chi
quan nhat dinh. Nhitng han ché nay dat ra nhu ciu can
c6 cac nghién ctvu tién clvu da trung tam véi c& mau Ion
hon trong twong lai dé t6i wu héa gia tri cia MRI 3.0 T
trong theo d&i sau can thiép dat stent chuyén dong.

V. KET LUAN

Nghién ctru cho thay MRI 3.0 Tesla c6 d6 phu hop
tét véi DSA trong theo déi sau d&t stent chuyén dong,
d&c biét trong danh gia tai phinh tén dw va hep long stent
bang cac k¥ thuat TOF-MRA, Silent MRA, CE-MRA. Tuy
nhién, MRI van cé thé bd sét cac dong ton lwu rat nhé
ho&c dong chay cham, do d6 DSA van |4 tiéu chuén tham
chiéu trong céac trudng hop nghi ngd hodc két qua MRI
chwa rd rang. MRI 3T c6 tiém nang tré thanh phuwong tién
theo di dinh ky hiéu qua, gép phan gidm nhu ciu chup
DSA xam lan & bénh nhan 6n dinh.
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TOM TAT

Muc tiéu: Danh gia do phi hop va gié tri chan doan cua cong hudng tir 3.0 Tesla so v6i chup mach s6 hoa x6a nén trong phat
hién tai phinh t6n du, phan do tic tii phinh theo thang diém O’Kelly-Marotta (OKM) va danh gia hep long stent sau diéu tri phinh

dong mach nio bang stent d6i hudng dong chay.

Doi twong va phwong phap nghién ciru: Nghién ctru mé ta trén 21 bénh nhan c6 phinh mach mau nio duoc diéu tri bang
23 stent d6i hudng dong chay (trong d6 c6 2 bénh nhan c¢6 02 tii phinh mach mau ndo & dong mach canh trong hai bén), dugc theo
ddi bang cong huong tir 3.0 Tesla (MRI 3T) va chup mach sé hoa xo6a nén (DSA) tai Trung tim Chan doan Hinh anh va Can thiép
Dién quang, Bénh vién Dai Hoc Y Ha N¢i trong khoang thoi gian tir thang 8 nam 2025 dén thang 7 nam 2026. Cac thong s6 nghién
clru tap trung vao danh gid mirc do tic tii phinh theo thang diém O’Kelly-Marotta (OKM), phat hién tai phinh tén du va hep long
stent. Cac phép kiém dinh théng ké duogc str dung bao g@)m do nhay, do dac hiéu, do chinh xac va chi ) Kappa dé danh gia su d@)ng
thuan gitra hai phuong phap hinh 4nh.

Két qua: Nghién ctru gdm 21 bénh nhan véi tudi trung binh 53,3 + 13,5 tudi. Phan 16n tai phinh nam tai hé dong mach canh
trong (91,3%), cht yéu & doan C6 theo phan loai Bouthillier. MRI 3T dat d6 nhay 75% (3/4 ca ton luu thyc thé), d6 dac higu 100%,
d6 chinh xac 95,7% va gia tri dy bao am tinh 95% trong phat hién tii phinh ton du; hé sé Kappa giita MRI 3T va DSA 14 0,832. Trong
danh gia muc d6 tic tai phinh theo thang diém OKM, MRI 3T cho mirc d twong dong réat cao vai DSA véi Cohen’s Kappa 0,840. Ba
chudi xung TOF-MRA, Silent MRA va CE-MRA cho két qua chan doén twong duong nhau trong phat hién tii phinh ton du. Trong
danh gia hep long stent, MRI 3T dat d6 dac hiéu 100%, d6 nhay 66,7% va mic do phu hgp tdt voi DSA (Cohen’s Kappa = 0,777).

Két luan: Cong huong tir 3.0 Tesla 1a phwong phap theo ddi khong xam I4n c6 gia tri sau diéu tri phinh dong mach nio bing
stent chuyén dong v&i do chinh x4c va do dic hidu cao, 1a phuong tién theo ddi khong xam 14n hitu ich trong theo ddi dinh ky &
nhiéu truong hop 6n dinh, gop phan giam nguy co bién chimg va ganh nang chi phi lién quan dén céc tham kham xam lan. Tuy
nhién, DSA van giit vai tro tiéu chudn tham chiéu trong céc truong hop nghi ngd ton lwu nho hodc cin danh gi chi tiét long stent

va cac nhanh bén lién quan.

Tir khéa: Cong huwong tir 3.0 Tesla, stent doi huwong dong chay, phinh mach méu néo, chup mach sé héa xéa nén, thang diém
O’Kelly-Marotta.
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