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TOM TAT

Muc tiéu: M6 ta ddc diém hinh &nh siéu &m déng mach néo trén siéu &m Doppler xuyén so
(TCD) & bénh nhan dét quy ndo cép sau diéu tri téi théng, tir do xac dinh gia tri (A9 nhay, dd dac
hiéu, cac gia trj tién doan) cua siéu am Doppler xuyén so trong chén doan tai hep déng mach néo
sau diéu trj téi théng & bénh nhan dét quy cép.

Déi twrong nghién cteu: Tét cd bénh nhan nhbi méau ndo cép duoc can thiép tai théng lay
huyét khéi bang dung cu co hoc tai bénh vién Quén y 175 tir thang 11/2023 dén thang 04/2025.

Phwong phédp: Nghién ctru mé ta cat ngang, thu thap sé liéu tién ctru duoc thuc hién tai Khoa
Noi than kinh, Bénh vién Quén y 175, tir thang 11/2023 dén thédng 04/2025. Tiéu chuén chon lwa
Ia tat cd bénh nhan nhdi méu néo cép (trong vong 24 gio tr luc khéi phét hodc thoi diém cudi cung
con binh thuong) duoc can thiép tai thong lay huyét khbi bang dung cu co hoc.

Két qua: Chung téi thu nhan 179 bénh nhan dét quy nhéi méau néo cép duoc diéu tri tai théng,
VGi ty 16 nam/ni¥ khodng 1,8/1 (nam chiém 64,2%, ni¥ 35,8%). Tudi trung binh ctia nhém bénh nhan
khodng 65 tubi; ni¥ I6n tubi hon nam (69 so véi 63 tudi, p < 0,01). Vé tién st bénh va yéu té nguy
co, téng huyét ap la yéu té phé bién nhét, gdp & 60% bénh nhan. Pai thdo duong hién dién & 25%
bénh nhan va réi loan lipid mau dwoc ghi nhan & 4,5% bénh nhan. Gia tri chan doén ctia TCD so
v6i MRA & toan bé méu lan lwot la: d6 nhay 99,1%, do déc hiéu 70,4%, gia tri tién doén duong
83,6%, gia tri tién doan 4m 98,0% va hé sb Kappa 0,73. O tuén hoan truéc, cac gia tri tuvong tng
1a 100%, 71,4%, 84,5%, 100% va 0,75; & tudn hoan sau la 95,2%, 66,7%, 80,0%, 90,9% va 0,64.

Két luan: St dung Siéu 4m Doppler xuyén so (TCD) lam phuong tién tdm soét va theo déi
dinh ky dau tay sau can thiép c6 d6 nhay réat cao, an toan va chi phi thép. Chi dinh chup MRA/CTA
dé xac nhan chén doén khi TCD c6 két qua durong tinh, 1dm sang xau di hay ghi nhén s thay déi
van téc dong chéy qua vi tri can thiép.

Tt khéa: Dot quy thiéu méu ndo cép; Siéu &m Doppler xuyén so (TCD); Lay huyét khbi co
hoc; Tai théng; Tai hep ndi so.
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THE VALUE OF TRANSCRANIAL DOPPLER ULTRASONOGRAPHY IN ASSESSING
RECANALIZATION OUTCOMES IN ACUTE STROKE PATIENTS AT MILITARY HOSPITAL 175

ABSTRACT

Objectives: To describe transcranial Doppler (TCD) imaging features of intracranial arteries
in acute stroke patients following recanalization therapy and to evaluate the diagnostic accuracy
(sensitivity, specificity, and predictive values) of TCD in detecting intracranial arterial restenosis.

Materials and Methods: A prospective cross-sectional study was conducted at the Department
of Neurology, Military Hospital 175, from November 2023 to April 2025. The study included acute
ischemic stroke patients who underwent mechanical thrombectomy within 24 hours of symptom
onset or last known well time.

Results: We enrolled 179 patients with acute ischemic stroke who underwent reperfusion
therapy, with a male-to-female ratio of approximately 1.8:1 (64.2% male and 35.8% female).
The mean age of the study population was approximately 65 years, and female patients were
significantly older than male patients (69 vs. 63 years, p < 0.01). Regarding medical history and
vascular risk factors, hypertension was the most common risk factor, present in 60% of patients,
followed by diabetes mellitus in 25% and dyslipidemia in 4.5%. The diagnostic performance of
TCD compared with MRA in the overall sample showed a sensitivity of 99.1%, specificity of 70.4%,
positive predictive value of 83.6%, negative predictive value of 98.0%, and a kappa coefficient of
0.73. In the anterior circulation, the corresponding values were 100%, 71.4%, 84.5%, 100%, and
0.75, respectively, whereas in the posterior circulation, they were 95.2%, 66.7%, 80.0%, 90.9%,
and 0.64, respectively.

Conclusion: TCD is recommended as a first-line screening and routine follow-up modality
post-intervention due to its high sensitivity, safety profile, and cost-effectiveness. Confirmatory
imaging with MRA or CTA is indicated when TCD findings are positive, clinical status deteriorates,
or flow velocity changes are detected at the intervention site.

Keywords: Acute ischemic stroke; Transcranial Doppler (TCD); Mechanical thrombectomy;
Recanalization; Intracranial restenosis.

1. DAT VAN BE

Dot quy la nguyén nhan hang dau gay to
vong va tan phé, trong d6 nhéi mau néo chiém
da sé trwdng hop [3]. Hep dong mach néi so do
xo vira la mot trong nhirng nguyén nhan quan
trong cia nhéi mau n&o cép va cé nguy co tai
phat cao ngay ca sau khi da duoc diéu trj tai
thong [5],[6]. Viéc theo dbi va phat hién sdm
tinh trang tai hep sau tai théng cé y nghia quan
trong nham han ché nguy co tai phat dét quy
[11].

Trong thwc hanh I&m sang, CTA, MRA va
DSA duwoc st dung dé danh gia hep dong mach
ndi so [9]; DSA van la tiéu chuan tham chiéu
quan trong nhwng mang tinh xam 1an, chi phi
cao va khéng thuan tién cho theo déi lap lai.
Siéu am Doppler xuyén so la phwong tién khéng
xam l4n, an toan, cé thé thyc hién tai giwéng va
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cho phép danh gia huyét dong theo thoi gian
thwe, tuy nhién van bi anh hwdng béi clra sb
siéu am va kinh nghiém nguwoi thyc hién. Gia
tri chan doan tai hep ctia TCD trong diéu kién
thwe té tai Viét Nam van chwa dwoc xac dinh rd
rang [4],[10].

Tw thang 11/2023 dén thang 04/2025,
chung tai tién hanh nghién ctu trén 179 bénh
nhan nhdi mau ndo cap duoc can thiép tai thong
bang 14y huyét khdi co hoc tai Bénh vién Quan
y 175 nham mo ta d&c diém hinh anh siéu am
Doppler xuyén so sau can thiép va xac dinh gia
tri chan doan ctia TCD trong phat hién hep hoac
tai hep ddng mach néi so khi dbi chiéu véi MRA.

2. b0l TUQONG VA PHUONG PHAP
NGHIEN Cclru

Nghién ctru dwoc thiét ké tién clru mo ta cat
ngang, déng thdi danh gia dd chinh xac chan
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doan cua TCD trong phat hién hep hoac tai hep
dong mach ndi so sau tai thong co hoc & bénh
nhan nhéi mau n&o cap. Nghién ctru dwoc thuc
hién tai Khoa Néi than kinh, B&nh vién Quan y
175, tlr thang 11/2023 dén thang 04/2025.

DPéi twong nghién ctru gdm cac bénh nhan
dot quy nhéi mau nao cap nhap vién, dugc tham
kham lam sang va lam day du can lam sang xac
dinh nguyén nhan. Tt dé chon cac trwdng hop
dwoc can thiép lay huyét khdi bang dung cu co
hoc trong vong 24 gi® ké tir thoi diém khéi phat
hoéc thoi diém cudi ciing con binh thwdng. Loai
trir bénh nhan c6 xuat huyét noi so trén CT/MRI
ho&c khoéng ddng y tham gia.

C& mau duoec tinh theo céng thirc nghién
clru d6 chinh xac chan doan, véi do nhay wéc
tinh ctia TCD 80%, clia MRA 90%, sai s6 cho
phép 0,09 va ty 1& hién mac 45%. S6 mau téi
thiéu 169; nghién ctru thu nhan 179 bénh nhan.

Thu thap di liéu dwa trén mau bénh an
chuadn héa. T4t ca bénh nhan du tiéu chuan
dwoc thyc hién TCD va chup MRA sau can
thiép, v&i thdi gian gitka hai ky thuat khéng
qua 24 gi¢. Quy trinh ddm bao ddc lap: bac
sT TCD khong biét két qua MRA va nguoc lai.
Céc dw lieu ghi nhan gdm: d&c diém lam sang
(tudi, gi®i, NIHSS nhap vién), yéu tb nguy co
tim mach (tdng huyét ap, dai thao dwong, roi
loan lipid mau, hat thudc, tién st TIA, bénh tim
mach, dot quy ci) va cac xét nghiém lién quan.

Déi véi TCD, ghi nhan van téc dong chay
trung binh, dang séng Doppler, vi tri — mirc d6
hep theo phan loai Alexandrov va phan dé TIBI.

DPbi v&i MRA, danh gia mic d6 hep theo
phuwong phap WASID, phén loai thanh: <50%,

-

Nam

50-90%, 90-99% va téc hoan toan. Cac phép
do thwc hién trén hé théng PACS.

X ly sé lieu bang SPSS 25.0. Bién dinh
tinh trinh bay bang tan suét, ty 1& phan tram;
bién dinh lwong bang trung binh + SD hoac
trung vi (IQR). Gia tri chan doan ctia TCD duoc
xac dinh qua dé nhay, d dac hiéu, PPV, NPV,
LR+, LR— va chi sb Kappa, k&m khoang tin cay
95%. So sanh nhém s dung Chi-square hoac
Fisher's Exact cho bién dinh tinh; kiém dinh t
hodc ANOVA cho bién dinh lwgng. Nguwéng y
nghia thdng ké p < 0,05.

Quy trinh nghién ctru gdm: chon bénh nhan
theo tiéu chuan; thwc hién TCD va MRA trong
24 gi& sau tai théng; thu thap div liéu; va déi
chiéu két qua TCD v&i MRA dé danh gia do
chinh xac chan doan.

Siéu am Doppler xuyén so la k§ thuat chan
doan hinh anh khéng xam lan, khéng st dung
tia xa hay thudc can quang do dé khéng gay
thém nguy co hay tac dung phu nguy hiém cho
bénh nhan. Bénh nhan hoac ngu&i dai dién co
quyén rat khdi nghién ctru béat ki lic nao ma
khéng anh huéng dén chat lwong diéu tri tiéu
chuén hién tai.

3. KET QUA

Twthang 11/2023 dén thang 04/2025, ching
tdi da thu nhan dwoc 179 bénh nhan nhdi mau
n&o cap dwoc diéu tri tai thong bang dung cu co
hoc, sau d6 tién hanh song song hai k§ thuat siéu
am xuyén so va chup céng hudng tlr danh gia
mach mau nao sau diéu tri tai thong béng dung
cu co hoc. Chung t6i thu dwoc két qué nhu sau:

Nir

Biéu db 3.1 Phan bé ty 1é nam niy
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Nhan xét: Trong 179 bénh nhan, nam gi¢i chiém wu thé dang ké trong nhém nghién ctru voi
64,00% (n=115). N gioi chiém 36,00% (n=64). Ty 16 Nam/N{ 1a 32/18 = 1,78/1.

pra /’?A
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$6 bénh nhan

Tudi

Biéu d6 3.2 Phan bé tubi ctia mau nghién ctru
Nhan xét: Tudi trung binh 65. 12 tudi nhé nhat 36, I&n nhat 93 tudi. Trong d6 N c6 do tudi
trung binh 69 va nam gi¢i c6 dé tudi trung binh 63.
Bang 3.1 Phan b6 nhém tuéi theo gii tinh cia mau nghién civu

Nam N Miu nghién
Nhém ciru
tudi Tén Ty I8 TAan Tyl Tan  TY1E
s6 % s6 % ) %
<350 10 4.5 4 1.8 35 6.3
51-70 107 48.2 60 27.1 125 75.3
71-80 16 7.2 13 5.8 51 13
>80 8 3.6 4 1.8 11 5.4
Tong sé 141 63.5 81 36,5 179 100

Nhan xét: Ca hai gi¢i nam va ni¥ ciia mau nghién ciru déu co ty 1& nhém tudi tir 51 dén 70
chiém ty 1& cao nhét, 1an lwot 1a 48,2% va 27,1%.

Ty 1é céc bénh ly kém theo khi nhép vién
Khéng bénh Iy nén

Réi loan lipid méau

10.5%

25.0%
60.0% Dai thao duding

Tang huyét ap

Biéu d6 3.3 Tién st bénh kém theo truéc khi nhap vién.
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Nhan xét: Ty 1& bénh nhan tdng huyét ap gap nhiéu nhéat v&i ty 18 60%. Tién s bénh
dai thao dweng, rdi loan mé& mau, rung nhi va khéng bénh ly nén twong &ng voi ty 1& 25%,
4,5%, 10,5%.

- Phan bd di€ém NIHSS khi nhap vién

T§ 1& bénh nhan (%)
w o w
o o o

N
o
T

-
o
T

<5 5-10 11-20 >20
Nhém diém NIHSS

Biéu db 3.4 Phan b diém NIHSS khi nhép vién.
Nhan xét: Diém NIHSS trung binh khi nhap vién 1a khodng 15 diém (trung vi 15, khoang te
phan vi 11 — 20). C6 t&i 25% bénh nhan cé NIHSS =20 diém, cho thay tinh trang d6t quy rat nang,
trong khi chi mét sé it (khodng 5%) cé NIHSS dwéi 5 diém.

Ty L€ tai hep theo vi tri mach mau
100 4

90 4
80 4
704

60 o

Ty 1 téi hep (%)

T T T T
DM Nao gilra (M1) DM Canh trong (ndi so) DM Than nén DM DOt séng

Biéu d6 3.5 Ty Ié tai hep theo vi tri mach mau.
Nhan xét: Ty 1é tai hep sau can thiép tai théng trong nghién ctru la 108/179 bénh nhan (60,3%).
Xét theo vj tri mach mau, khodng 62% cac trwd'ng hop tai thong dong mach nao gitba (MCA doan
M1) xuét hién hep tré lai trén MRA; ty 1& twong trng & ddng mach canh trong doan ndi so 1a khoang
58%, & ddng mach than nén la 62,5% va & déng mach dét séng la khoang 57%.

13
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Phan b6 muic do tai hep trén MRA

10%

25%

Hep trung binh (50-69%)
Hep nang (270%)
Tai tc hoan toan

65%

Biéu dé 3.6 Phan bé mirc do tai hep trén MRA.
Nhan xét: Ty & tai hep trung binh chiém 65%, tai hep ndng 25% va tai tdc hoan toan

chiém 10%.

Béang 3.2 So sdnh dé nhay, cdc gid tri tién dodn cta TCD so véi tuan hoan trwéc va sau.

Chisd Toéng thé Tuan hoan trwéc Tuan hoan sau

Do nhay 99.1% 100% 95.2%

Do dac hiéu 70.4% 71.4% 66.7%

Gia tri tién doan dwong 83.6% 84.5% 80.0%
(PPV)

Gia tri tién doan am 98.0% 100% 90.9%
(NPV)

Hé s6 Kappa 0.73 0.75 0.64

Déi chiéu véi MRA cho thay TCD c6 gia tri chan doan cao trong theo déi sau tai thong: d6 nhay
toan bd 99,1%, dd d&c hiéu 70,4%, PPV 83,6%, NPV 98,0% va hé sé Kappa 0,73. O tuan hoan
trwdc, cac chi sb twong ng 1a 100%, 71,4%, 84,5%, 100% va 0,75; & tuan hoan sau lan lwot |a
95,2%, 66,7%, 80,0%, 90,9% va 0,64. Phan tich ROC cho thdy AUC cla van téc trung binh ( MFV)
déng mach nao gitra trai, MFV déng mach n&o gitra phai va MFV déng mach than nén trong toan

bd mau lan lwot 1a 0,553; 0,569 va 0,455.
4. BAN LUAN

Trong nghién ctru trén 179 bénh nhan dét
quy nhdi mau néo cép dwoc tai thong, ching toi
nhan thay da sb bénh nhan thudc Ira tudi nguy
co xo viva (trung binh ~65 tudi) véi ty 1& nam
cao hon nir. N& gi&i thwong 1on tudi hon khi
kh&i phat dét quy, phu hop véi dac diém dich té

14

trong cac nghién ctru truére [8]. Cac yéu td nguy
co tim mach phé bién nhw tang huyét ap, dai
thao dwdng va rdi loan lipid mau hién dién voi
ty 1& dang ké, gop phan vao dién tién hep — tai
hep mach nao [1].

Vé lam sang, bénh nhan nhap vién véi mire
doé dot quy nang (NIHSS trung binh 15), phan
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anh dac diém tén thwong cac mach mau Ién.
Caéc gia tri huyét 4p — dworng huyét tang 1a dién
hinh ctia giai doan dot quy cap. Ty lé tai hep
sau can thiép ghi nhan cao trén MRA (60,3%)
va phan bd twong dbi ddng déu gitra tudn hoan
trwdc va sau. Da sb tai hep & mirc do trung
binh; mét sé it tién trién dén hep ndng hoic tai
tac hoan toan.

Mac du van téc TCD tai mot thei diém
khoéng phén dinh rd rang gira hai nhém co/
khoéng tai hep (AUC dao déng khoang 0,45 -
0,57), xu hwéng tang van téc theo thoi gian van
cho thdy gié tri theo déi dong lwc cla phuong
phap nay. Trong nghién ctru nay, chung téi chwa
xac lap dwgc mot nguwdng MFV don déc du tin
cay dé két luan tai hep; do dé, sw tang van toc
khu tru tai vi tri can thiép cha yéu dwoc xem la
dau hiéu nghi ngo va la chi dinh thwc hién thém
MRA/CTA dé xac nhan. Khi so sanh véi MRA,
siéu am xuyén so dat do nhay 99,1%, do dac
hiéu 70,4%, PPV 83,6%, NPV 98,0% va Kappa
0,73. O tuan hoan trwdc, cac gia tri twong rng
la 100%, 71,4%, 84,5%, 100% va 0,75; & tuan
hoan sau la 95,2%, 66,7%, 80,0%, 90,9% va
0,64.

Khi so sanh v&i MRA, TCD dat dé nhay rat
cao (99,1%) nhwng dd dac hiéu & muic trung
binh (70,4%). Diéu nay phu hop véi vai trd cia
TCD nhuw mét phwong tién sang loc va theo doi
huyét déng, hon 1a mét phwong tién khang dinh
chan doan don doc [4],[7]1,[9],[10]. O tudn hoan
trwdc, TCD dat do nhay 100%, d6 dac hiéu
71,4%, PPV 84,5% va NPV 100%; & tuan hoan
sau, cac chi s twong wng la 95,2%, 66,7%,
80,0% va 90,9%. Phan tich ROC ciing cho thay
AUC cla céac chi s6 MFV don 1é chi dao déng
tr 0,455 dén 0,569 trong toan bd mau, cho
thdy mot nguéng van téc don doc chi co kha
nang phan biét han ché. Trong thwc hanh, gia
tri cla TCD khéng chi nam & mot nguwéng van
tbc riéng 18 ma & su két hop gitta MFV, hinh
thai phé Doppler, phan do TIBI va dic biét la
xu hwéng thay ddi huyét déng theo thoi gian
[4].[71.[10].

Viéc lyva chon MFV lam théng sd dinh

lwong chinh trong nghién clru nham tang
tinh |&p lai gitra cac lan do sau can thiép va
phu hop véi dinh hwéng danh gia huyét déng
béng siéu am mach nzo [4],[10]. So v&i van
tdc tam thu dinh hodc cac chi s6 phu thudc
strc can ngoai vi nhw Pl, Rl, MFV phan anh
dn dinh hon dong chay qua doan mach nghi
ng® toén thwong [4]. Tuy vay, TCD van la ky
thuat phu thudéc nguwoi lam va chiju anh huwéng
dang ké b&i ctra s6 xwong so, nhat 1a & ngudi
cao tudi; ngoai ra, & nhirng truerng hop khong
khao sat dwgc mach mau dich thi khong thé
xem dé la béng chivng loai trir hep hoac téc
mach [4],[9].

Vi vay, chién lvoc két hop TCD theo dbi
dinh ky va MRA khi nghi ng& tai hep la hop
ly, t6i wu chi phi va hiéu qua. Két luan, TCD
Ia cbng cu co gia tri cao trong theo déi sau tai
thdng nh& d6 nhay rat cao, dac biét & tuan hoan
trwdc; tuy nhién, két qué dwong tinh van can
dwoc dbi chiéu bang hinh &nh mach ndo do d6
dac hiéu con han ché va do chwa xac lap duoc
nguéng van téc don doc di manh dé thay thé
MRA/CTA/DSA.

5. KET LUAN

Nghién ctru cho thdy siéu am Doppler
xuyén so (TCD) c6 gia tri cao trong phat hién
hep mach nao sau can thiép tai théng. TCD dat
dd nhay 99,1%, d6 dac hiéu 70,4%, gia tri tién
doan dwong 83,6%, gia tri tién doan am 98,0%
va hé sb Kappa 0,73 khi so sanh v&i MRA, cho
thay mirc do phu hop tét gitra hai phwong phéap.

O tuan hoan truéc, cac gia tri twong (rng
la 100%, 71,4%, 84,5%, 100% va 0,75; & tuan
hoan sau la 95,2%, 66,7%, 80,0%, 90,9% va
0,64.

TCD thich hop lam phwong tién sang loc
va theo doéi dinh ky sau can thiép. Tuy nhién,
nghién ctru chwa xac lap dwgc mét ngwdng van
tbc don doc du tin cay dé chan doan xac dinh
tai hep; do do, MRA/CTA nén dwoc thwc hién
khi TCD goi y bat thwerng, khi van tdc tang theo
thoi gian tai vi tri can thiép, hodc khi ¢ bién ddi
lam sang m&i, clra sb siéu am han ché.
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