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Moi twong quan gitra ti s0 giam twdi mau va tuan hoan
bang hé & bénh nhan nhoi mau nao cap do tac nhanh M1
dong mach nao giira

Correlation between hypoperfusion intensity ratio and collateral

circulation in acute ischemic stroke with M1 middle cerebral artery
occlusion

Nguyén Long Hai' . 'Bénh vién Phuc hoi chire ndng - Piéu tri Bénh nghé nghiép
va Nguyén Huy Thang™* ’Bénh vién Nhan Dan 115
Tom tat

Muc tiéu: Khao sat méi tuong quan gitia ti s6 giam tudi mau (Hypoperfusion Intensity Ratio - HIR) va
tuan hoan bang hé danh gia trén chup mach s6 héa xéa nén (DSA) theo thang diém ASITN/SIR, xac dinh
ngudng HIR t6i uu du bdo tuan hoan bang hé tét va danh gia méi tuong quan gitta HIR vai két cuc lam
sang tai thoi diém 90 ngay. D6i tuong va phuong phdp: Nghién cliu cat ngang mé ta hoi clu trén 125
bénh nhan nh6i mau nao cap trong vong 24 gid, nhap vién tai Khoa Bénh ly mach mau nao, Bénh vién
Nhan dan 115 tir thang 06/2022 dén thang 06/2024. Dt liéu 1am sang, hinh anh hoc tudi mau, ti s6 giam
tudi mau, tuan hoan bang hé, két qua can thiép ndi mach va két cuc 1am sang tai thai diém 90 ngay duoc
thu thap va phan tich. Két qua: HIR c6 tuang quan nghich, miic d6 trung binh véi diém tuan hoan bang
hé ASITN/SIR (p=-0,336; KTC 95% -0,52 dén -0,11; p<0,0001). Nguéng HIR < 0,346 du doan bang hé tét
véi dO nhay 78,4%, do dac hiéu 70,4%, d6 chinh xac 76,2% va dién tich dudi dudng cong AUC = 0,719
(KTC 95% 0,615 dén 0,823; p=0,001). Ty lé tai thong thanh cong (mTICI 2b-3) dat 90,4%; xuat huyét nao
c6 triéu ching theo dinh nghia ECASS Ill 1a 1,6%; két cuc lam sang tét (mRS 0-2) tai thai diém 90 ngay
45,6% va tir vong 12,8%. Ti s6 giam tudi mau c6 xu hudng tuong quan nghich véi két cuc lam sang tét
nhung chua dat y nghia théng ké (p=-0,163; p=0,069). Két ludn: Ti s6 giam tudi mau (HIR) tuong quan
nghich c6 y nghia théng ké véi tuan hoan bang hé danh gia trén DSA & bénh nhan nhéi mau nao cap do
tdc nhanh M1 déng mach nao gilra. Ngudng HIR < 0,346 la chi s6 dinh lugng khach quan giup tién doan
tuan hoan bang hé tét.

Tir khéa: Nhéi mau nao cap; ti sé gidam tudi mau; tuan hoan bang hé; hinh anh hoc tuéi mau; can
thiép ndi mach; ddng mach néo gitra.

Summary

Objective: To investigate the correlation between Hypoperfusion Intensity Ratio (HIR) derived from
perfusion imaging and angiographic collateral status graded by ASITN/SIR on DSA in acute ischemic
stroke due to M1 MCA occlusion treated with mechanical thrombectomy, determine the optimal HIR
threshold for predicting good collateral circulation, and to assess the relationship between HIR and 90-
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day outcomes. Subjects and methods: A retrospective cross sectional descriptive study was conducted on
125 patients with acute ischemic stroke within 24 hours of onset, admitted to the Cerebrovascular
Disease Department of People’s Hospital 115 from June 2022 to June 2024. Clinical data, perfusion
imaging, hypoperfusion intensity ratio, collateral circulation, endovascular treatment results, and 90 day
clinical outcomes were collected and analyzed. Result: HIR showed a moderate negative correlation with
the ASITN/SIR collateral score (p=-0.336; 95% Cl -0.52 to -0.11; p<0.0001). An HIR threshold < 0.346
predicted good collateral circulation with a sensitivity of 78.4%, specificity of 70.4%, accuracy of 76.2%,
and an area under the curve (AUC) of 0.719 (95% Cl 0.615 to 0.823; p = 0.001). The rate of successful
reperfusion (MTICI 2b-3) was 90.4%; symptomatic intracranial hemorrhage according to the ECASS llI
definition occurred in 1.6%; favorable clinical outcome (mRS 0-2) at 90 days was 45.6%, and mortality
was 12.8%. The hypoperfusion intensity ratio showed a trend toward a negative correlation with
favorable clinical outcome, but this did not reach statistical significance (p=-0.163; p=0.069). Conclusion:
The hypoperfusion intensity ratio (HIR) was inversely and significantly correlated with DSA-graded
collateral status in acute M1 MCA occlusion. An HIR < 0.346 serves as an objective quantitative threshold

DOI: https://doi.org/10.52389/ydlIs.v21i5.3071

for predicting good collaterals.

Keywords: Acute ischemic stroke; Hypoperfusion intensity ratio; Collateral circulation; Perfusion
imaging; Endovascular thrombectomy; Middle cerebral artery; ASITN/SIR collateral score.

1. DAT VAN BE

Dot quy néo thiéu mau cap la cap ctu néi khoa
hang dau, véi hon 12 triéu ca méi moi nam trén toan
thé gidi '. Tac doan M1 dong mach nao gitia la vi tri
thuong gap nhat, chiém 50-65% céc trudng hgp téc
mach 16n. Du téi thong thanh cong, khong phai bénh
nhan nao cling co két cuc lam sang tot, trong do tuan
hoan bang hé la yéu té tién lugng quan trong’.

Danh gia tuan hoan bang hé bang DSA theo
thang di€ém ASITN/SIR la tiéu chuan vang nhung c6
tinh xadm 1an va khong phai lic nao cling kha thi
trong cap ctu. Ti s6 giam tudi mau (Hypoperfusion
Intensity Ratio - HIR) dugc dinh nghia la ti [& gi(ta thé
tich mé nao ¢6 Tmax > 10 gidy va thé tich mé nao c6
Tmax > 6 gidy, dugc tinh tu déng tu hinh anh hoc
tudi mau bang phan mém RAPID, la chi s6 dinh
luogng, khach quan, c6 kha nang phan anh gian tiép
tuan hoan bang hé °. Tai Viét Nam, d liéu vé gia tri
ctia HIR con han ché.

Trong béi canh dé, nghién clu nay dugc thuc
hién nham danh gid moi tuong quan gitta HIR va
tuan hoan bang hé trén DSA, xac dinh ngudng HIR
t6éi uu trong tién doan tuan hoan bang hé tét, dong
thai khao sat méi tuong quan gitra HIR va két cuc
lam sang tai thoi diém 90 ngay & bénh nhan nhoi
mau nao cap do tac doan M1.

.ol TUQONG VA PHUONG PHAP

2.1. Thiét ké nghién ciu

Nghién ctu cdt ngang mé ta héi ciu, dugc thuc
hién tai Khoa Bénh ly mach mau nao, Bénh vién
Nhan dan 115 tu thang 06/2022 - 06/2024. Nghién
ctru da thu nhan dugc 125 bénh nhan dap ung day
du céac tiéu chudn lya chon va khéng cé tiéu chuan
loai trur.

2.1.1. Tiéu chi chon bénh

Bénh nhan (BN) ti 18 tudi tré lén.

Bénh nhan dugc chdn doan dét quy nhéi mau
nao cap trong vong 24 gid.

Co6 bang ching tic doan M1 déng mach néo
gitta trén hinh dnh hoc mach mau ndo (CTA hodc
MRA), la nguyén nhan gay ra dét quy.

Bénh nhan dugc chup hinh anh hoc tugi mau
nao (CT perfusion hodc MRI perfusion).

Bénh nhan dugc danh gia tuan hoan bang hé
vGi thang diém ASITN/SIR trén DSA, dugc tién hanh
can thiép ndi mach.

Bénh nhan co6 diém tan phé trudc dot quy mRS 0-1.

2.1.2. Tiéu chi loai trtr

Hinh anh hoc ban dau (CT hodc MRI) c6 bang
chiing xuat huyét néi so.
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Bénh nhan tac hodc bat san doan A1 dong
mach nao trudc cing bén (do bat ky ly do gi)

2.2, Thu thdp va xu ly dir liéu

TU s6 can thiép néi mach thu nhan nhimng bénh
nhan dugc chdn doan nhéi mau nao cap co tdc dong
mach 16n thudc tuan hoan truéc duoc diéu tri tai
thong tai khoa Bénh ly mach mau nao tu thang
06/2022 dén thang 06/2024 thoa cac tiéu chi chon
vao. Ghi nhan cac dir liéu 1dm sang, tién st, dac diém
hinh anh hoc. Ti s6 giam tudi mau HIR dugc tinh tu
déng tu phan mém RAPID phién ban 2025. Piém
ASITN/SIR dugc danh gia doc lap bsi 02 phau thuat
vién mach mau, néu cé bat dong sé giadi quyét bang
cach héi y dua ra dong thuan sau cung. Tuan hoan
bang hé dugc phan loai thanh hai nhém dua trén
thang diém ASITN/SIR: nhém tuan hoan bang hé tét
(ASITN/SIR 3-4 diém) va nhom tuan hoan bang hé
kém (ASITN/SIR 0-2 diém). Két cuc lam sang tai thoi
diém 90 ngay dugc thu thap bang cach danh gia

Ill. KET QUA

3.1. Ddc diém ddn sé nghién ciu

qua thang diém mRS trén dién thoai hoac dua vao
di liéu mRS da co san tai khoa.

2.3. Phén tich théng ké

Thong ké mo ta: Cac bién sé dinh tinh trinh bay
dudi dang tan so va ti 1& phan tram. Bién s6 dinh
lugng c6 phan phdi chudn trinh bay gia tri trung
binh va doé léch chuan, khéng c6 phan phdi chuan sé
trinh bay gia tri trung vi va khoang t& phan vi. Théng
ké phan tich: méi tuang quan gitta HIR va tuan hoan
bang hé, két cuc lam sang tai thai diém 90 ngay.
Néu bién s6 1a bién dinh lugng, phan b6 chuan sé
dung kiém dinh T-test. Néu céc bién dinh tinh kiém
dinh test Chi-Square (X?) hoac Fisher’s exact test, Phi.
Phan tich méi tuong quan s dung test Spearman,
KTC 95%, kiém dinh 2 phia véi muc alpha 0,05.
Ngudng HIR dugc phan tich théng qua phuong
phap dudng cong ROC, tinh dién tich dudi dudng
cong va ap dung phuaong phap Youden.

Bang 1. Cac dac diém chung dan sé nghién citu

Dic diém Téng s6 bénh nhan Tu:ginnljloa‘m bang Tué‘n’hoén bang hé | Giatri
: (n=125) hé tot (n =74) kém (n=51) p
Nhan khau hoc
Tudi (nam) 67,2+10,9 67,3113 67,1+10,4 0,920
Nam, n (%) 87 (69,6%) 52 (70,3%) 35 (68,6%) 0,844
Bénh ly nén
Tang huyét ap, n (%) 121 (96,8%) 72 (97,3%) 49 (96,1%) 1,000
Dai thao dudng type 2, n (%) 38 (30,4%) 21 (28,4%) 17 (33,3%) 0,554
R&i loan lipid mau, n (%) 71 (56,8%) 45 (60,8%) 26 (51,0%) 0,276
Rung nhi, n (%) 20 (16,0%) 11 (14,9%) 9(17,6%) 0,677
Hep dong mach nai so, n (%) 63 (50,4%) 44 (59,5%) 19 (37,3%) 0,015
Tién can dét quy/TIA, n (%) 18 (14,4%) 11 (14,9%) 7 (13,7%) 0,858
ba/dang hat thudc 13, n (%) 21 (16,8%) 14 (18,9%) 7 (13,7%) 0,445
Bién sé dét quy cap

:T'\:‘C‘h’hn“{,zt) khoi dutng  tinh 7 (5,6%) 3 (4,1%) 4(7,8%) 0,442
NIHSS Idc nhap vién 12 [8-16] 12 [8-15] 12[8,50-17] 0,667
Nhap vién — can thi€p ndi | 543155 533 3,70 2,75 - 5,33] 410[2,84-546] | 0,378
mach (gid)
Khoi phat — can thiép nOi | 1545119,77.19,47) | 1541 [12,42-19,89] | 14.05[10,90-19,01] | 0,186
mach (gid)
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Dic didm Téng sé6 bénh nhan | Tuan hoan bang Tuan hoan bang hé | Gia tri
: (n=125) hé tot (n =74) kém (n=51) p
DPac diém hinh anh hoc
ASPECTS 7 [6-8] 7[7-8] 7[6-8] 0,044
Thé tich 16i (ml) 14 [4-26] 11[3-21] 20[5-37,50] 0,013
Ti s6 giam tudi mau (HIR) 0,26 [0,12-0,42] 0,22 [0,09-0,33] 0,36 [0,16-0,51] 0,002
mTICl 2b-3, n (%) 113 (90,4%) 66 (89,2%) 47 (92,2%) 0,760
Két cuc
NIHSS sau 24 gio 9[5-14] 8[5-14] 10[5-16,75] 0,279
i(;‘j:]g*hﬂ‘j/z) nao co  trieu 2 (1,6%) 0 (0%) 2(3,9%) 0,165
Tilé mRS 0-2, n (%) 57 (45,6%) 34 (45,9%) 23 (45,1%) 0,925

Ghi chu: *: Theo dinh nghia ECASS Il

T6ng cdng 232 BN nhdi mau ndo cap trong vong 24 gid do tdc nhanh M1 déng mach nio gitia, trong dé
125 BN thda tiéu chudn chon bénh, khéng c6 tiéu chuan loai trir dugc dua vao phan tich. Trong mau nghién
cliu ¢6 74 BN ¢6 tuan hoan bang hé tét (59,2%) va 51 BN ¢é tuan hoan bang hé kém (40,8%). Tudi trung binh
trong nghién ctu la 67,2 + 10,9; nam gidi chiém 69,6%. Cac yéu t6 nguy ca dét quy gitra 2 nhém khéng co sy
khac biét c6 y nghia thdng ké trir bénh ly hep déng mach noi so (p=0,015). C6 7 BN (5,6%) dén trong clra s6
tiéu huyét khéi dudng tinh mach. Biém NIHSS trung vi Gc nhdp vién cla toan mau nghién ctu 1a 12. Thai
gian trung vi tir IUc khéi phat dén khi dugc can thiép ndi mach va ti ldc nhap vién tai khi dugc can thiép lan
lugt 13 15,05 gids va 3,83 gid.

Diém ASPECTS Itic nhap vién c6 trung vi la 7. Ti s6 gidm tudi mau & nhom tuan hoan bang hé tét thap
hon cé y nghia thong ké so véi nhém tuan hoan bang hé kém (0,22 so véi 0,36; p = 0,002), véi chénh léch
trung vi la 0,14 (tuong duong 66,7%). Ti 1é tai thong mach mau thanh cdng (mTICI 2B-3) dat dugc & 90,4%
bénh nhan. Ti l& xuat huyét ndi so c6 triéu ching theo phan loai ECASS Il 1a 1,6%. C6 45,6% bénh nhan dat
dugc phuc héi chiic nang than kinh tét (mRS 0-2) tai thai diém 90 ngay.

3.2 Méi tuong quan giira ti sé giam tui mdu va tudn hoan bang hé trén DSA
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Biéu dé 1. Mdi tuang quan gilfa ti s6 gidm tudi mau va diém tudn hoan bang hé trén DSA

Phan tich tuong quan Spearman cho thay ti s6 gidm tudi mau cé tuang quan nghich mic dé trung binh
vGi diém tuan hoan bang hé ASITN/SIR trén DSA (p = -0,336; KTC 95% -0,520 dén -0,110, p<0,0001).
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Bi€u d6 2. Phan tich ROC xac dinh ngudng HIR t6i uu du bao tuan hoan bang hé tét.

Phan tich dudng cong ROC cho thay HIR ¢ kha nang phan biét tét gira hai nhom tuan hoan bang hé
vGi dién tich dudi dudng cong (AUC) la 0,719 (KTC 95% 0,615 dén 0,823; p<0,001). Ngudng HIR < 0,346 dugc
xac dinh la diém cat t6i uu theo chi s6 Youden, v6i dd nhay 78,4%, dé dac hiéu 70,4% va dé chinh xac 76,2%.
Bénh nhan c6 HIR < 0,346 c6 kha nang c6 tuan hoan bang hé tét cao gap 7,96 lan so vdi nhitng bénh nhan
c6 HIR > 0,346 (OR = 7,96; KTC 95% 2,97 dén 21,38; p<0,001).

3.3. Méi tuong quan giira ti s6 giam tuéi mdu va két cuc Iédm sang tai 90 ngay
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Biéu dé 3. K&t cuc 1am sang thai diém 90 ngay va tuong quan vdi ti s6 gidm tudi mau

Trong mau nghién cu, ti 1& két cuc lam sang
t6t tai thai di€ém 90 ngay dat 45,6%, ti lé ti vong la
12,8%. Khong co6 su khac biét ¢6 y nghia thong ké
gitta hai nhém tuan hoan bang hé. Phan tich tuong
quan Spearman cho thady HIR c6 xu hudng tuong
quan nghich véi két cuc l1am sang tét, nhung maoi
tuong quan nay chua dat muc y nghia théng ké (p =
-0,163; p=0,069).

4.BAN LUAN
4.1. Ddc diém chung cia nhém nghién ciu

Trong nghién ctiu ctia ching t6i, tudi trung binh
la 67,2, tuong duong cac nghién ctu can thiép noi
mach tai Viét Nam va cac thir nghiém lam sang I6n

138

trén thé gidi nhu DAWN, DEFUSE-3 *°, Ti |é nam gan
70% cao hon muc 50-60% cla cdc nghién cdu
phuong Tay, cho thdy quan thé Viét Nam c6 su chénh
léch gidi tinh r6 vé ganh nang bénh ly mach mau nao.
Diém NIHSS trung vi 12 thdp hon DAWN/DEFUSE-3
nhung phu hop véi két qua cac nghién cdu can thiép
trong nudc ®”. Thoi gian trung vi tir khdi phéat t6i can
thiép ndi mach khoang 15,05 gi& dai hon phan I6n
trung tdm Au-My (thudng 4-10 gid), phan anh khac
biét hé théng cdp ciu dot quy (md hinh drip-and-
ship, s6 lugng trung tam can thiép).

DPiém ASPECTS ltc nhap vién cé trung vi la 7 va
16i nhéi mau ban dau nhé (14 ml) cho thay tiéu chi
chon bénh nhan tuong duong cac thir nghiém lam
sang trong ctia s6 mé& rdng, nhung 16i nhéi mau
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trong nghién cdu clia chung t6i Ién hon trong thi
nghiém DAWN/DEFUSE-3, c6 thé do thoi gian dén
mudn hon va sy khac biét vé bénh ly nén.

4.2. Méi tuong quan giira ti sé giam tuéi mdu
va tudn hoan bang hé trén DSA

Trong nghién ctiu clia chung t6i, HIR cé trung vi
0,265 va tuong quan nghich muc d6 trung binh véi
diém tudn hoan bang hé ASITN/SIR trén DSA
(Spearman p = -0,336; p<0,0001), cho thay chi sé HIR
cang thap thi tuan hoan bang hé cang tét va nguoc
lai. Hé s6 tuong quan trong nghién clu nay tuong
duaong v&i muc -0,327 trong nghién clu cua tac gid
Guenego trén dan sé chau Au, cho thdy muc do
tuong quan gira HIR va tuan hoan bang hé giéng
nhau [8].

Ngudng HIR < 0,346 clia chidng t6i thap hon
ngudng 0.4 trong két qua nghién ctru DEFUSE-2 va
cla tac gid Gueneno, ggi y rang quan thé Viét Nam
c6 thé can “cut-off” HIR chat ché hon, cho thay sinh
ly bénh giéng cac doan hé quoc té, dong thoi phan
anh dac thu vé cau tric bang hé va mé hinh giam
tudi mau & bénh nhan Viét Nam >,

4.3. Méi tuong quan giira ti sé giam tuéi mdu
va két cuc Idm sang tai théi diém 90 ngay

Trong nghién cdu cha chung t6i, HIR ¢6 xu
hudng cao hon & nhom két cuc lam sang xau tai 90
ngay, du su khac biét chua dat y nghia thong ké.
Phan tich hé s6 tuong quan Spearman cho p=0,069,
tiém can ngudng 0,05, ggi y xu hudng HIR cao lién
quan vGi kha nang khéng dat két cuc doc lap chuc
nang cao hon, nhung ¢ mau hién tai chua da manh
dé khang dinh chdc chan.

V.KET LUAN

Cac két qua trén goi y HIR c6 thé dugc xem nhu
mot tiéu chi dinh lugng bé sung, song hanh véi
thang di€ém ASITN/SIR, hd trg é-kip dét quy trong
qua trinh lya chon ca can thiép & khung giG muon.
Khi dugc chuan héa nguéng phu hgp cho ngudi Viét
Nam, HIR c6 tiém nadng trg thanh mét chi s6 tham
khdo nhanh dé sang loc nhiing bénh nhan du dén
mudn nhung nhiéu kha nang van con mé nao cé thé

ctu, qua dé goép phan t6i uu hda chi dinh va s
dung tai nguyén can thiép.
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