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SUMMARY

HINH ANH CONG HUONG TU DONG CHAY
BON CHIEU TRONG KHAO SAT
DONG MACH CANH VA BONG MACH NAO

4D flow MRI assessment of carotid artery and intracranial

Four-dimensional flow magnetic resonance imaging is based on the principles of phase-contrast magnetic resonance imaging,

enabling the simultaneous visualization and quantification of blood flow patterns in vivo. This article highlights specific clinical

situations that examined the hemodynamics of carotid arteries and cerebral arteries, demonstrating how 4D flow MRI complements

standard vascular imaging techniques to enhance our understanding of the relationship between hemodynamic alterations and

atherosclerotic diseases or stroke.

Keywords: magnetic resonance imaging, four-dimensional flow magnetic resonance imaging (4D flow MRI), stroke, atherosclerosis.

I. TONG QUAN

Nghién clru vé sy thay ddi huyét ddng & bénh nhan
mac bénh mach mau nao la yéu té quan trong dé co cai
nhin sau s&c hon vé sinh ly bénh, gép phan gip cai thién
kha n&ng chan doan va lap ké hoach diéu trj [1]. Xo vira
ddéng mach va phinh ddng mach thwdng phat trién tai cac
vi tri c6 hinh dang mach mau phtrc tap nhw cac vij tri phén
nhanh, noi cac mé hinh dong chay mach mau c6 thé anh
hwéng doc lap dén co ché bénh sinh clia bénh mach
mau [2, 3]. Cac kiéu dong chay bat thudng, chang han
nhw dong chay xody, cé thé gay ra réi loan chirc néng noi
mo va do d6 gép phan vao sw hinh thanh va tién trién cua
bénh mach mau [4].

Chup mach mau xda nén ky thuat sb va chup cét
I&p vi tinh mach mau dwoc coi |4 tiéu chuan vang dé
danh gia mach mau vung cb va néi so véi théng tin huyét
dong dong chay cé dd phan giai cao va tham chi dinh
lwong. Tuy nhién, day la nhivng ki thuat co tinh chat xam
l&n hodc yéu cau cé tiém thudc can quéng va tiép xdc véi
b xa [5]. Cong hwéng tir dong chay bdn chiéu (CHT-
DC-4C) la mot ki thuat méi khéng xam 1&4n hay nhiém
xa, da dwgc ap dung thanh cong dé khao sat cac mach

* Khoa Chdn dodn hinh anh, Bénh vién Trung wong Hué

mau trong co thé. Thuat nglvr CHT-DC-4C dé cap dén ma
héa dong chay twong phan pha dwoc thyc hién trong
ba chiéu khéng gian trong suét chu ky tim (bdn chiéu =
3 chiéu + thoi gian) [6]. Bai bao nay kham pha cac &ng
dung clia CHT-DC-4C dé danh gia huyét dong hoc cla
dong mach canh va dong mach nao.

TINH HUONG LAM SANG 1

Bénh nhan 1a nam gi¢i 61 tudi, mic bénh tiéu
dwong, khdng cé triéu chirng 1am sang dac hiéu. Siéu am
kiém tra strc khoe tinh co& phat hién hep nang dong mach
canh trong phai. CHT-DC-4C dwogc thyc hién véi mong
muén tim hiéu trang thai huyét déng tai vi tri hep déng
mach canh. Hinh anh CHT-DC-4C duwoc thwe hién dwa
trén chudi xung cdng hudng tlr twong phan pha (phase-
contrast MR). C4c théng sb k thuat: ty 1é thoi gian 13p lai
(TR)/ thei gian phan héi (TE) = 20/3,4 ms; gbc lat = 20°;
do day lat cat = 0,8 mm; hé sé ma héa d6 nhay (SENSE)
= 2,5; trdng nhin = 200 x 200 mm; chiéu dai chudi phan
hdi = 1; s6 trung binh (NEX) = 1. Thoi gian thue hién chudi
xung: 15-20 phuat. Sau d6, phan mém 4D flow v2.4.1nk
(Siemens Healthcare, Erlangen, Germany) dwoc str dung
dé dwng hinh 3D va dinh lwong dong chay [2, 7].
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3D segmentation Diastole phase

Hinh 1. Hinh anh CHT ctia bénh nhan. A. Hinh dnh TOF cho thdy hep néng tai vi tri xuét phat cia déng mach
cénh trong. Dung hinh ba chiéu cho thay hinh thai ciia mach mau tai vi tri hep; B. CHT-DC-4C truc quan héa hinh énh
dong chay tai vi tri hep & thi tdm thu va thi tam truong; C. Dong gia téc & viing truée va sau cua vj tri hep, dong chdy
xo0dy doc theo céc vung sau ché hep, cac dong chay tai ving hep hén loan va khéng cé tin hiéu; D. CHT-DC-4D cho
phép truc quan héa huéng cta dong chay tai vi tri mét cat ngang mong muén.

TINH HUONG LAM SANG 2 déng cta da giac Willis ddng mach ndo & mat déi twong

CHT-DC-4C duoc thuc hién d& khdo sat huyst ~ Nam gioi321uoico tién st tang huyet ap.
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Hinh 2. A. Pac diém luu lvong mau trén mét phang ba chiéu ctia céc déng mach néo duoc truc quan héa trén CHT-DC-
4C. Téc dé dong chay duoc phan anh théng qua thang mau; B. Cac dang séng vén téc tai cac mat phdng bét ky duoc cung
cép béi CHT-DC-4C. Ki thuat cho phép dinh lurong luu long mau & céc mét cat mong mudn trong truong khdo sat.
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TINH HUONG LAM SANG 3

Bénh nhan ni 64 tudi phat hién tinh c& tui phinh
khéng 16 & déng mach thong trwdc trén cét I6p vi tinh
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mach mau ndo. CHT-DC-4C dwoc thwe hién dé khao sat
huyét déng cla tii phinh mach ndo & bénh nhan nay.
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Hinh 3. Tui phinh khéng 16 & dong mach théng trwéc trén CHT-DC-4C. A. Truc quan héa dong chay trong tui
phinh & thi tdm thu. M6 hinh dong chéy xody va phirc tap duoc nhin thdy bén trong tui phinh véi cac kénh dong chay
chu yéu gi6i han & céc ving gan thanh phinh mach; B. Truc quan héa dong chéy trong tui phinh & thi tdm truong. Luu

luong dong chéy ciing nhuw kiéu dong chdy xody thay doi ré rét theo khdng gian va thoi gian.

Il. BAN LUAN

CHT-DC-4C danh gia huyét déng & dong mach
canh

Hep ddng mach canh la nguyén nhan hang dau cua
dot quy do thiéu mau cuc bd, do dé nhirng hiéu biét chi
tiét vé nguyén nhan phat trién xo viva ddng mach & vi tri
nay rat dwoc quan tam [8]. Trong sb cac yéu t6 nguy co,
ngwdi ta cho rang sw phat trién cta xo viva dong mach
trong & vi tri xoang canh c6 lién quan dén tinh trang huyét
déng cuc bd [9]. Do lwu lweng mau qua chd phan nhanh
dong mach canh la phtrc tap, thong tin tir CHT-DC-4C
cung cép (Hinh 1) la can thiét dé danh gia day dua vé trang
thai huyét dong ctia dong mach canh xo viva, gép phan
tién lwong va lap ké hoach diéu tri phu hop.

CHT-DC-4C danh gia danh gia huyét déong &
dong mach nao

Céc gia tri lwu lwong ndo binh thwdng rat quan
trong dé hiéu rd hon sinh ly bénh va tién trién cia cac
bénh mach mau ndo [7, 10]. Di dang déng tinh mach néo
va hep xo vira ddng mach ndi so gay ra huyét dong bat
thwong tai ché, cling nhw &nh huwdng toan bd hé théng
tuan hoan nao [11]. Lwu lwgng mau nao ciing bi xao trén

dang ké trong cac bénh mach mau nao khac, chéng han
nhw bénh Moyamoya [12], huyét khéi xoang tinh mach
mang civng [13] va di dang phinh tinh mach Galen [14].
CHT-DC-4C c¢6 kha nang thiét 1ap mot tham chiéu vé
huyét dong nao binh thuwéng (Hinh 2), tir d6 tao tién dé
cho cho cac nghién ctvu tiép theo vé huyét déng bénh ly
mach mau ndo.

CHT-DC-4C danh gia huyét dong phinh dong
mach nao

Tui phinh mach néo cé kha nang de doa tinh mang
va c6 thé v& dan dén xuéat huyét nao [15]. Cac nghién ciru
trwdc day cho rang cac théng tin hinh anh thwong quy va
lam sang chwa cung cip mot danh gia day da vé cac yéu
t6 huyét déng cua ti phinh mach n&o [16, 17]. Viéc xac
dinh cac dau 4n sinh hoc dy doan méi vé v& hoac tién
trién phinh mach dwoc quan tam dé phan tang rdi ro, cai
thién lwa chon bénh nhan va lap ké hoach diéu tri. Cac
mo hinh dong chay khong déu (dong chay xody va xoan
6c) da dwoc chirng minh la ¢6 lién quan dén sy thay dbi
ndi mé mach mau va la cac yéu té nguy co duwgc quan
tam hién nay [17]. Bai viét nay cho thay sw kha thi trong
viéc ap dung CHT-DC-4C dé danh gia dong chay trong
tui phinh mach nao (Hinh 3). Nhiéu nghién ctru khac da
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chirng minh réng cac dac diém cla dong chay trong tui
phinh twong quan voi kich thwéc, hinh dang, loai phinh
mach, cling nhw nguy co v& cuda tui phinh [18, 19].

Tuy nhién, CHT-DC-4D c6 mét sb cac han ché. Thiv
nhét, thoi gian thue hién chudi xung dai phu thudc dang
ké vao nhip th® va nhip tim ctia bénh nhan. The hai, do
phan giai khong gian thdp han ché kha nang phan tich
chi tiét trén cac mach mau nhd. Ngoai ra, ky thuat nay 1a
can phai thu thap di liéu trong nhiéu chu ky tim. Viéc tinh
trung binh theo th&i gian nay c6 kha nang lam gidm doé
chinh x&c trong cac phép do van téc dinh va luu lwong
mau [2, 3, 7]. Cac nghién clru trong twong lai voi cac ky
thuat tién tién, chéng han nhw thu nhan hinh anh doc lap,
&ng dung cdm bién nén, thu thap hinh anh theo phuong
phap xuyén tam, hodc st* dung hinh anh song song da
chiéu, hira hen sé cai thién dang ké qua trinh thu thap di

TAI LIEU THAM KHAO

liéu. Nhirng cai tién nay khéng chi nang cao chéat lwong
hinh anh ma con gitp gidm dang ké thoi gian thwe hién
chubi xung, gép phan téi wu héa hiéu qua va dé chinh
xac trong thw'c hanh 1am sang [6].

IIl. KET LUAN

CHT-DC-4C la ki thuat kha thi dé danh gia toan dién
huyét déng hoc mach mau bao gbm tryc quan héa va
dinh lwong dong chay. CHT-DC-4C c¢6 tiém nang hd tro
cho ky thuat chan doan hinh &nh mach mau thwéng quy,
gilip ¢6 cai nhin sau sac hon vé méi lién hé gitva thay dbi
huyét déng hoc va cac bénh ly xo vira ddng mach hay
dot quy. Nhirng nghién clru trong twong lai véi c& mau
I&n hon can dwoc tién hanh nhadm danh gia tinh kha thi
va hiéu qua cla viéc ap dung rong rai CHT-DC-4C trong
thwe hanh I1am sang.
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TOM TAT

Cong huong tir dong chay bdn chiéu dua trén nguyén 1y cong hudng tir turong phan pha, mang lai kha ning truc quan hoa va
dinh lugng luu lugng dong chay trong co thé. Bai viét thong qua cac tinh huéng 1dm sang cu thé, da khao sat huyét dong ctia dong
mach canh va dong mach nio. Két qua cho thdy, cong hudng tir dong chay bdn chidu co tiém ning hd trg cac k¥ thuat chin doan
hinh anh mach mau thudng quy, cung cip cai nhin sau sic hon vé méi lién hé giira nhitng thay ddi huyét dong hoc véi cac bénh ly

nhu xo vita dong mach va dot quy.
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