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Tém tat

Dat van dé: Da giac Willis (BGW) la mét vong ndi déng mach quan trong tai
nén so, ddm bao sw n dinh clia tuan hoan nao. Cac bién thé gidi phau ctia no rat
phd bién va co6 thé anh hwéng dén nguy co ciling nhw dién tién ctia bénh Iy mach
mau ndo. D liéu vé dac diém hién hinh BGW trén céng hwéng t» mach mau
(MRA) bang k¥ thuat 3D Time-of-Flight (TOF-3D) & ngui Viét Nam con han ché.

Muc tiéu: M6 t& mirc d6 hoan chinh, cac bién thé gidi phau cla da giac Willis
trén cong hwéng tir mach mau ndo TOF-3D MRA & nguwoi Viét Nam trwdng thanh
duwoc chup MRA nao tai Bénh vién Nhan dan 115 va phan tich méi lién quan gitva
sw hién hinh bién thé da giac Willis trén TOF-3D MRA v¢&i tudi.

DP6i twong va phwong phap: Nghién clru mé ta cit ngang, hdi ctru trén 322
bénh nhan (= 18 tubi, 193 ni, 129 nam) dwgc chup MRA nao 1,5T v&i chudi xung
TOF-3D tai bénh vién Nhan dan 115 tir 10/2023 dén 10/2024. Cac bién thé giai phau
dwoc phén loai dwa trén tiéu chi dinh lwong thiéu san (d@6ng mach chinh < 1,0 mm;
dong mach théng < 0,5 mm) va dwoc ma hoa theo hé théng ciia Anne G. Osborn.
M&i lién quan gitra bién thé va tudi dwoc phan tich bang cac phép kiém Chi binh
phwong (hodc Fisher exact). Sw khac biét cé y nghia théng ké khi p < 0,05.

Két qua: Ti I& da gidc PGW hoan chinh toan bd trén 3D TOF-MRA 1a 23,0%.
Vong tuan hoan trwéc (VTHT) hién hinh hoan chinh trong 71,4% trwéng hop, trong
khi vong tuan hoan sau (VTHS) chi hoan chinh 28,3%. Bién thé g&p nhiéu nhat &
VTHT la thiéu/b4t san dong mach thdng trudc (22,7%). & VTHS, bién thé chiém
wu thé 1a thidu/b4t sédn dong mach théng sau (BMTS), véi dang thiéu/bat san mot
bén chiém 34,5%. M6t phat hién dang chu y la sy da dang cAu hinh rat 1&n, voi
tdng cdng 63 cAu hinh DGW khac nhau dwoc ghi nhan trén 3D TOF-MRA, bao gdm
9 dang bién thé don 1& va 54 dang td hop bién thé. Theo phan loai Osborn, nhém
B (c6 bién thé DMTS) chiém da sb (64,6%). Tubi cé méi lién quan cé y nghia thdng
ké v&i phan b bién thé & VTHT (p = 0,019) va VTHS (p = 0,004), trong dd ti 1& hién
hinh bién thé VTHS trén 3D TOF-MRA cao hon rd & nhom 2 60 tudi.

Két luan: CAu hinh BGW kinh dién chi chiém thiéu sb trong mau nghién ctru
gE‘)m nguwoi Viét Nam trwdng thanh duwoc chup TOF-3D MRA tai bénh vién. Cac
bién thé gidi phAu DGW trén TOF-3D MRA réat phd bién, dac biét & vong tudn hoan
sau, dwgc ghi nhan véi tAn suét cao hon & ngwdi cao tudi. Viéc nhan dién va bao
cdo cac bién thé nay cé y nghia quan trong trong thwe hanh 1am sang.

Tir khoa: Da giac Willis, bién thé giai phau, cong hwéng tir, TOF - 3D

Abstract

Anatomical Characteristics and Variants of the Circle of
Willis in Viethamese Adults on Time-of-Flight Magnetic
Resonance Angiography (TOF-MRA)
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Background: The Circle of Willis (CoW) is a critical anastomotic structure of the

cerebral vasculature, ensuring cerebral perfusion stability. Its anatomical variations
are common and may affect the risk of cerebrovascular diseases. Data on the
imaging appearance of the CoW on magnetic resonance angiography (MRA) using
three-dimensional time-of-flight (3D TOF) in the Vietnamese population is limited.

Objectives: To describe the completeness and anatomical variants of the Circle
of Willis on 3D TOF-MRA of the brain in Viethamese adults who underwent cerebral
MRA at Nhan Dan 115 Hospital, and to analyze the association between the
presence of Circle of Willis variants as visualized on 3D TOF-MRA and age.

Methods: A cross-sectional, retrospective study was conducted on 322 patients
(= 18 years, 193 females, 129 males) who underwent 1.5T brain MRA with a 3D
time-of-flight (TOF) sequence at People's Hospital 115 from October 2023 to
October 2024. Anatomical variations were classified based on quantitative criteria
for hypoplasia (major artery < 1.0 mm; communicating artery < 0.5 mm) and coded
according to the Anne G. Osborn system. The association between variations and
age was analyzed using the Chi-square test (or Fisher's exact test). A p-value <
0.05 was considered statistically significant.

Results: The prevalence of a complete CoW on 3D TOF-MRA was 23.0%. The
anterior circulation was completely visualized in 71.4% of cases, whereas the
posterior circulation was completely visualized in only 28.3%. The most common
variation in the anterior circulation was hypoplasia/aplasia of the anterior
communicating artery (22.7%). In the posterior circulation, hypoplasia/aplasia of the
posterior communicating artery was dominant, with unilateral hypoplasia/aplasia
accounting for 34.5%. A key finding was the great morphological diversity, with a
total of 63 different CoW configurations recorded on 3D TOF-MRA, comprising 9
univariate and 54 multivariate variations. According to the Osborn classification,

Group B (PComA variations) was the most prevalent (64.6%). Age was significantly

associated with the distribution of variations in both the anterior (p = 0.019) and

posterior (p = 0.004) circulations, with posterior circulation variations on 3D TOF-

MRA being more frequent in patients aged = 60 years than in younger age groups.
Conclusions: The classic CoW configuration accounted for only a minority of

cases in this sample of Vietnamese adults who underwent 3D TOF-MRA at our
hospital. Anatomical variants of the CoW on 3D TOF-MRA were very common,
particularly in the posterior circulation, and were observed with a higher frequency
in older individuals. Identifying and reporting these variations is of significant
importance in clinical practice.

Keywords: Circle of Willis, Anatomical variations, Magnetic Resonance
Imaging (MRI), 3D Time-of-Flight (3D TOF)

1. PAT VAN PE

ba giac Willis (BGW), dugc dat theo
tén cua bac si nguoi Anh Thomas Willis,
1a mot vong ndi dong mach hinh da giac
nam & bé gian cuéng tai nén so [1, 2]. Vé
mit giai phdu, cdu trac nay dwoc hinh
thanh boi sy thong ndi giita hai hé thong
cap méu chinh cho nio: hé tuan hoan trudc
(bat ngudn tir dong mach canh trong) va hé
tuan hoan sau (bét nguén tor h¢ dong mach
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d6t séng - than nén). C4u hinh kinh dién
cia DPGW bao gdm dong mach thong
truéc (PMTT) ndi hai dong mach ndo
trugc (DMNT), va hai dong mach thong
sau (DMTS) nbi dong mach canh trong véi
dong mach ndo sau (PMNS) tuong ung &
mdi bén.

Chure nang sinh Iy cia DPGW 1a vo6 cung
quan trong, né hoat dong nhu mét hé théng
phan phdi va bu trir huyét dong, cho phép
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mau dugc tai phan phdi tir bén nay sang
bén kia va tir trudc ra sau, dam bao su tudi
mau lién tuc cho ndo bd ngay ca khi c6 su
sut giam luu lugng & mot trong cac mach
mau chinh [3]. Tuy nhién, c4u hinh kinh
dién hoan chinh nay chi ton tai & mot thiéu
s6 dan sd, véi ty 1& dao dong tir 12% dén
45% trong cac nghién ctru khac nhau [4-6].
Sy hién dién cta cac bién thé khong chi 1a
van dé& giai phau thuin tiy ma con c6
nhitng ham y 14m sang sau sic. Mot DGW
khong hoan chinh 1am suy gidm nghiém
trong kha niang cung cép tudn hoan bang
hé, lam ting nguy co nhdi mau nio khi co
hep tic dong mach canh hoic dét song [3].
Hon nira, cac bién thé co thé lam thay doi
huyét dong bén trong vong ndi, tao ra cac
diém c6 ung suit dong chay cao, gop
phan vao sy hinh thanh va v& cua céc tai
phinh dong mach nao, dac biét 1a tai vi tri
DMTT [7].

Pé khao sat PGW, nhiéu phuong phap
chan doan hinh anh da dugc ap dung chup
mach méu sb hoa x6a nén (DSA), chup cat
16p vi tinh da day (MSCTA),... Trong
nhitng nim gan day, chup cong hudng tir
mach mau (MRA) véi chudi xung 3D
Time-of-Flight (TOF - 3D) da noi lén nhu
mot cong cu manh mé, cho phép khao sat
chi tiét cAu triic mach mau ndo véi do phan
gidi cao ma khong can tiém thudc can
quang hay phoi nhiém tia xa, rat 1y tuéng
cho cac nghién ctru dich t& trén quan thé
16n [8, 9].

Tai Viét Nam da c6 mot sb nghién cuu
vé bién thé DPGW, tuy nhién phan 16n dua
trén MSCTA [10, 11], cac nghién ctru dua
trén MRA con han ché [12]. Do d6, viéc
thuc hién mot nghién ctru quy moé 16n hon
sit dung k¥ thuat TOF-3D MRA 1a can
thiét dé xay dung mot bo dir liéu tham
chiéu chi tiét vé su hién hinh DGW binh
thwong va cdc bién thé PGW trén TOF-3D
MRA & nguoi Vit Nam trudng thanh. Do
d6, chiing t6i da tién hanh nghién ctru bién
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thé giai phau da giac Willis ¢ nguoi Viét
Nam trudng thanh trén cdng huong tir voi
muc tiéu: Mo ta mirc d0 hoan chinh, cac
bién thé giai phiu cia DPGW trén cong
huong tir mach méu nao TOF-3D MRA &
ngu:(‘yi Viét Nam truong thanh va phén tich
mdi lién quan gita sy hién hinh bién thé
DGW vdi tudi.

2. POI TUONG VA PHUONG PHAP
NGHIEN CUU

2.1. Thiét ké nghién ctru va ddi tuwong

Nghién ctru md ta cit ngang, hoi ciru
dugc thuc hién trén 322 bénh nhan (> 18
tudi) 1a nguoi Viét Nam dén kham tai khoa
Kham bénh da dugc chup MRA nao bfmg
may 1.5 Tesla tai Bénh vién Nhan dan 115
trong khoang thoi gian tu thang 10/2023
dén thang 10/2024, voi nhiéu 1y do nhu
dau dau, chong mat, nghi ngd hodc tam
soat tai bién mach mau ndo, tam soat di
dang mach mau, kiém tra stc khoe theo
yéu cau,... Léy mau thuin tién, ¢c& mau
cudi cung sau khi 4p dung cac tiéu chuan
chon mau va loai trtr 1a 322 trudng hop.

e Tiéu chuin chon miu: Bénh nhan
> 18 tudi; hinh anh MRI ¢6 chat lugng tot,
cho phép danh gi4 rd rang tat ca cac thanh
phan cia PGW; khong co cac t6n thuong
noi so gy bién dodi cau tric giai phau mach
mau nhu nhdi mau ndo hodc xuat huyét
ndo cap/ban cip, unio chén ép, xo vira giy
hep nang (>50%) cac dong mach chinh,
phinh mach 16n, hoac di dang dong-tinh
mach tai khu vuc BPGW.

e Tiéu chuin loai trur: Hinh anh c6
nhidu anh (artifact) do chuyén dong hodc
tir tinh 1am han ché danh gia; co tién st
phau thuat hoac can thi€p ndi mach tai
ving PGW; hodc ¢ cac bénh 1y cap
tinh/man tinh khong thoa man tiéu chuan
chon mau.

2.2. Phuong phap nghién ciru

e Quy trinh chup: Tat ca cic bénh
nhan dugc chup cong hudng tir mach mau
TOF-3D trén hé théng MRI 1.5 Tesla
(SIGNA Explorer, GE Healthcare va
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MAGNETOM Amira, Siemens), vOi cac
thong sb k¥ thuat chinh: TR/TE: 25/7 ms;
do day lat cit: 0.8 mm; ma tran: 320x224;
FOV: 200 mm.

e Phan tich hinh anh: Dir liéu hinh
anh gbc duoc xir 1y trén may tram bang k§
thuat tai tao hinh da binh di¢n (MPR) va
hinh chiéu cuong do t6i da (MIP) dé boc
16 rd nhat cu traic PGW. Puodng kinh céac
nhanh dong mach dugc do trén cac lat cit
axial anh nguén hoac lat tai tao da mat
phang vudng goc véi truc mach. Hai bac si
Chén doan hinh anh c6 kinh nghiém (trén
5 ndm) da ddc 1ap phan tich hinh anh. Cac
truong hop cd danh gid khac biét dugc
thao luan dé di dén két luan thong nhat.

¢ Dinh nghia va phén loai:

o Bat san: dugc dinh nghia khi khong
quan sat thdy doan mach tuong ung trén
anh ngudn va anh tai tao, phan anh tinh
trang khong hién hinh dong chay trén
TOF-3D MRA chir khong khang dinh bat
san giai phau thuc su.

o Thiéu san: dugc dinh nghia khi
duong kinh cia dong mach chinh < 1 mm,
duong kinh cua dong mach thong < 0,5
mm[13], phan anh tinh trang hién hinh rat
nho cua dong chay trén TOF-3D MRA.

o DPGW hoan chinh: dugc dinh nghia
khi tat ca cac thanh phan cua vong da giac
déu hién dién va c6 duong kinh binh

3. KET QUA
3.1. Pic diém dbi twong nghién ciru

thuong (khong thiéu/bat san), bao gom:
doan A1l cia DPMNT hai bén, mot PMTT,
DPMTS hai bén va doan P1 cia DPMNS
hai bén.

o PGW binh thuwong (dang co dién):
duoc dinh nghia 1a mot PGW hoan chinh
va dong thoi khong c6 bat ky bién thé hinh
thai nao (nhu dang cira s, tach doi...)

o Phan loai Osborn: Ciu hinh PGW
duoc phan loai theo hé théng cua Osborn:
Loai A (hoan chinh), loai B (C6 it nhat 1
bién thé & DMTS (thiéu/bat san)), loai C
(C6 it nhét 1 bién thé & A1 (thiéu/bét san)),
loai D (phoi thai PMNS), loai E (phoi thai
DMNS - bat san/thiéu san doan A1), loai
F,G ( bién thé hinh dang DMTT), loai H
(bat san DPMTT).

2.3. Xir Iy s6 liéu

S6 liéu duoc nhdp bang phan mém
Excel 2019 va duoc xir Iy bang phin mém
SPSS 27.0. C4c bién dinh tinh duge mo ta
bang tan sd va ti 1& phan tram. Phép kiém
Chi binh phuong (hodc Fisher exact) dugc
sir dung dé xét mdi lién hé gitra cac bién
dinh tinh. Su khac biét c6 y nghia thong ké
khi p < 0,05.

2.4. Van dé y dirc

Nghién clru da dugc thong qua bdi Hoi
dong Y durc trong nghién ctru y sinh hoc
cuia Bénh vién Nhan dan 115.

Nghién ctru gdm 322 bénh nhén véi tudi trung binh 14 49,7 £ 13,2. Nhém tudi 40—59
chiém da s6 (50,0%). Nit giéi chiém 59,9% (193 bénh nhan) va nam gi6i chiém 40,1%
(129 bénh nhan). Tudi nho nhat 1a 18, tudi 16n nhat 1a 88.

3.2. Mitc @9 hoan chinh va cac bién thé giai phiu da giac Willis

Bang 1. Cac muc do hoan chinh cia PGW

Hinh thai hoc S6 lwong (n) Ti 18 (%)
VTHT hoan chinh 230 71,4
VTHS hoan chinh 91 28,3
Toan bd PGW hoan chinh 74 23,0
DGW hoan chinh mét phan 173 53,7
Khong c6 BPGW hoan chinh 75 23,3
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Ti 16 PGW hoan chinh toan b 1a 23,0%. Da s cac truong hop (77,0%) c6 bién thé,
bao gém 53,7% hoan chinh mdt phén va 23,3% khong hoan chinh. Ghi nhan sy bat can
xung rd rét gitra hai ban vong, bién thé gip nhiéu & VTHS: VTHT hoan chinh trong 71,4%
truong hop, trong khi VTHS hoan chinh trong 28,3% truong hop.
Bang 2. Ti 18 cac bién thé chinh theo thanh phan cua da giac Willis

Bién thé giai phiu S6 lwong (n) | Tilé (%)
Vong tuan hoan sau
Bat san/Thiéu san DPMTS mot bén 111 34,5
Bat san/Thiéu san DPMTS hai bén 97 30,1
Ngudn gdc phdi thai cia DPMNS (mét hodc hai bén) 56 17,4
Bat san/Thiéu san doan P1 cia PMNS 31 9,6
Vong tuan hoan trude
Bat san/Thiéu san DPMTT 73 22,7
BAt san/Thiéu san doan Al cia bPMNT 24 7.5
Céc bién thé hinh dang ctia PMTT (dang d6i, cira s6...) 3 0,9

Thiéu/bat san DPMTT la bién thé pho bién nhat & VTHT (22,7%). Tai VTHS, bién thé
& DPMTS chiém wu thé tuyét ddi, voi dang bat san/thiéu san mot bén (34,5%) va hai bén
(30,1%) 1a thuong gap nhét.

3.3. Sw da dang ciia cac cAu hinh t6 hop va phan loai theo hé thng Osborn

Mot phat hién quan trong ctia nghién ctru 1a su da dang hinh thai rat 16n v6i tong cong
63 cau hinh giai phau khac nhau cia PGW. Trong d6, c6 9 dang bién thé don 1¢ va 54
dang t6 hop bién thé phirc tap ctia hai hodc nhiéu bién thé. Céu hinh t6 hop phd bién nhat
13 bat san PMTS hai bén kém bat san DMTT duoc ghi nhan & 25 trudng hop (7,8%).

Bang 3. Phan loai cdu hinh da gidc Willis theo hé théng Osborn (n = 322)

Loai theo Ao 1y So lwon Tilé
Oéborn Mo ta chinh (nj 8 % )
A Da giac Willis hoan chinh 74 23,0%
B C6 it nhét 1 bién thé & DMTS (thiéu/bit san) 208 64,6%

C C6 it nhat 1 bién thé & doan A1 (thiéu/bat san) 24 7,5%
D C6 ngudn gbc phdi thai cia PMNS 56 17,4%

E Phoi thai DMNS + thiéu/bat san A1 8 2,5%
F,G C6 bién thé hinh dang PMTT (dang d6i, ctra so) 3 0,9%
H Bt san PMTT 72 22.,4%

Khi &p dung hé théng phan loai cua Osborn, loai B (bét san/thiéu san DBMTY) la loai
pho bién nhét chiém 64,6%.

Hinh 1. BGW binh thuong trén TOF-3D MRA
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(a)
Hinh 2. M6t s6 bién thé giai phau DPGW gip trén TOF-3D MRA

(a) Bat san PMTT (miii tén d6): Khong thiy hién hinh PMTT trén TOF-3D MRA.

(b) Bét san doan A1 DPMNT bén phai (miii tén d6) kém bat san DMTS hai bén (miii
tén xanh): Khong thay hién hinh doan A1 bén phai va DMTS 2 bén trén TOF-3D MRA.

(c) DPMNS bén trai dang phoi thai (miii tén) kém bat san P1 bén trai: DMNS trai xuat
phat tir DMCT trai, khong thay hién hinh doan P1 bén trai trén TOF-3D MRA.

3.4. Méi lién quan véi tudi

Bang 4. Phan bd cac bién thé chung va dang binh thuong cia VTHT theo nhom tudi

Nhém tudi . .
2 " — Tong so p
18 — 39 tudi | 40 — 59 tudi | > 60 tudi
‘ ‘ 73 105 50 228
Binh thuong | ¢, (o, 65.2% 69.4% | 70.8%
VTHT
Bién thé 16 >6 22 94 0,019
18,0% 34.8% 306% | 29.2% ’
Tone <& 89 161 7 322
Ong so 100% 100% 100% 100%

Ti 16 mang > 1 bién thé VTHT tang tir nhom 18-39 tudi (18,0%) 1én nhoém 40—59 tudi
(khoang 35,0%) va van & mirc cao & nhém > 60 tudi (khoang 31,0%). C6 mbi lién quan
c6 y nghia thong ké gitra phan bd VTHT binh thuong/bién thé va nhom tudi (y2(2) = 7,91;
p=0,019 <0,05), cho thy ti 18 hi¢n hinh bién thé VTHT trén TOF-3D MRA khéc nhau
dang ké gitra cac nhom tudi.

Kiém dinh xu hudng tuyén tinh khong dat ngudng 0,05 (p = 0,057), cho thay sy thay
d6i tan suat bién thé VTHT theo tudi khong hoan toan theo xu hudng tuyén tinh, véi ti 18
cao nhét ghi nhan & nhém 40-59 tudi trong mau nghién ctru cua chiing toi.

Bang 5. Phan bd cac bién thé chung va dang binh thuong cia VTHS theo nhém tudi

Nhém tubi . .
- " —1 Tong so p
18 — 39 tubi | 40 — 59 tudi | > 60 tudi
. . 27 50 8 85
Binh thuong | 5 3/ 31.1% 11.1% | 26.4%
VTHS
Bién thé 62 Il 64 237 0,004
69,7% 68,9% 88,9% 73,6% ’
Téng sb 89 161 72 322
& 100% 100% 100% 100%
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Tubi c6 mbi lién quan c6 ¥ nghia théng
ké véi sy hién hinh bién thé VTHS trén
TOF-3D MRA. Ti 1¢ hién hinh bién thé ¢
VTHS trén TOF-3D MRA cao hon &
nhom >60 tudi (88,9%) so voi cac nhoém
tré hon (phép kiém Chi binh phuong,
p=0,004). Nguy co hién hinh vong tuin
hoan sau khong hoan chinh trén TOF-3D
MRA ¢ nhém > 60 tudi cao hon khoang
3,5 lan so voi nhom 18-39 tudi (OR =
3,48; KTC 95%: 1,47-8,26).

4. BAN LUAN

Nghién ctru ctia chung t6i dua trén dix
licu TOF-3D MRA tu 322 nguoi Viét
Nam truong thanh dugc chup MRA nao tai
bénh vién Nhan déan 115, qua do cung cép
mot cai nhin chi tiét hon vé sy da dang cAu
trac cua da giac Willis (BGW) trén cong
hudng tir mach méu.

Ti 1€ BGW hoan chinh 23,0% cua
chung toi rt twong dong voi nghién ctru
trong nudc ciia V6 Thi Thiy Hang va cong
su (2024) (23,4%), nghién cuu nay cling
sir dung k¥ thuat TOF-3D MRA va ¢& mau
twong dwong (n=320) [12]. Su twong dong
giita hai nghién ctru tai Viét Nam cho thiy
tinh 6n dinh ciia wdc lugng nay trong bdi
canh bénh vién. So vdi cac nghién ciu
nudce ngoai, ti 1€ PGW hoan chinh nghién
clru ciia chung t6i gan twong dong voi
nghién ctru cua Diljohn va cong su (2024)
tai Trinidad (24,3%) [4]. Tuy nhién, ti 1&
nay lai cao hon déng ké so v6i nghién ctru
cong dong Tromse (2020) tai Na Uy
(11,9%) [6] va thip hon mét chut so véi
nghién ctru cua Enyedi (2023) tai Romania
(30,9%)[5]. Su khac biét nay co thé duoc
ly giai boi sy khac nhau vé bdi canh (bénh
vién so v6i cong dong), tir trudng may
CHT (1.5T so v6i 3T) va cac ti€u chi phan
loai dugc ap dung [14].

Mot trong nhitng phat hién tuong dong
va quan trong nhat cta nghién ctru 13 bat
dbi xtmg vé bién thé giira hai vong tuan
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hoan. Bién thé vong tudn hoan sau (chi
28,3% hoan chinh) nhiéu hon dang ké so
v6i vong tuan hoan trude (71,4% hoan
chinh). Piéu nay chu yéu 14 do tan suét rit
cao ctia cac bién thé & PMTS véi tong
cong 64,6% dbi tuong co bét san/thiéu san
PMTS mdt hodc hai bén. Sy thiéu hut ciu
nbi quan trong nay giira hé canh va hé dbt
song - than nén c6 ¥ nghia huyét dong sau
sdc, lam giam kha nang bu trir khi co tic
nghén dong mach.

Trong nghién ctru cua ching t61, VTHT
tuong ddi bao ton vé giai phau, cac bién
thé chu yéu xuét hién  DPMTT va doan A1
cia DMNT. Tén suat thiéu/bat satn DMTT
trong nghién ciru clia chung toi ndi bat hon
so voi doan A1, mot phat hién phu hop véi
nhiéu nghién ciru 16n khac [14]. So véi
nghién ctru trong nudce, két qua cia ching
t6i twong déng voi nghién ctru ctia Vo Thi
Thiy Hang va cs (2024): Tac gia Hang va
cs ghi nhan VTHT binh thudng chiém uu
thé, trong cac bién thé thi thiéu/bat san
DMTT (15,6%) pho bién hon Al (5,6%)
[12]. So véi cic nghién ciu qudc té,
Diljohn (2024) ciing xép PMTT vao nhém
bién thé trudc thuong gip (thiéu san
DMTT la 8,6%), con Enyedi (2023) nhan
manh bat san/thiéu san Al mot bén
(13,5%) 1a bién d6i dang ké trong vong
truoc [4, 5]. Nghién cuu cua Kizilgoz
(2022) cho thiy “type A” (phan trudc hoan
chinh) chiém da s, trong khi cac bién thé
DMTT/AL 1a hai bién thé chu dao [8] -
diém nay tuong dong v6i nghién ciru ctia
chung toi.

PMTT 1a cau ndi huyét dong quan
trong nhét giita hai ban cau, cho phép méau
tir hé canh bén nay chay sang bén ddi dién
khi can. Bat san hodc thiéu san cau ndi nay
(bién thé nhom H theo Osborn) s& lam suy
yéu nghiém trong co ché bu trir ndy. Trong
céc tinh hudng 1am sang nhu hep nang DM
canh trong mot bén hodc khi can kep tam
thoi DM canh trong phau thuat (vi du boc
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tach noi mac), bénh nhan c6 PMTT khong
hoan chinh s& ¢6 nguy co thiéu mau nio &
ban cau bj anh hudng cao hon dang ké[15].
Do d6 vi¢c mo ta rd tinh trang PMTT va
doan A1l trén TOF-3D MRA khong chi
mang y nghia mé ta cau trac ma con co gia
tri thyc tién trong lap ké hoach diéu trj va
tién lugng mot sd truong hop can thiép
mach mau.

Trai nguoc voi VTHT, VTHS 1a vung
tap trung phan 16n cac bién thé, chi yéu
lién quan dén DMTS. Trong nghién ctru
nay, dang thuong gip nhat 14 thiéu/bat san
DMTS mot bén, tiép theo 1a thiéu/bat san
DMTS hai bén; thiéu/bat san doan P1 va
PMNS dang phdi thai xuat hién véi tan
suét thip hon. Két qua ti 1& bién thé chung
cta VTHS trong nghién ctru cua chung toi
tuong dong voi nghién ciru cua VO Thi
Thuy Hang va cs (2024), trong nghién ciru
cla tac gia Hang va cs (2024) bién thé
VTHS chiém 77,8%, trong do thiéu/bat
san PMTS hai bén chiém khoang 44,4%
va mot bén khoang 18,4%, con VTHS binh
thuong chi 22,2% [12].

Céc nghién ctru trén thé gidi ciing cho
thdy VTHS kém hoan chinh, twong dong
v6i1 nghién ctiru cua chung t61. Nghién ctu
cia Diljohn (2024) ghi nhan bién thé
VTHS thuong gip nhat 1a bat san DMTS
hai bén khoang 18,4% [4], nghién clru cua
Enyedi (2023) mo ta bat san DPMTS mot
bén ¢ khoang 2,2% & ngudi Romania [5];
nghién ctru cong déng Tromse & Na Uy
(2020, MRA 3T) cho thiy bt san DPMTS
hai bén ¢ khoang 27-28% khi ap dung tiéu
chi khét khe hon [6], ti 1¢ ndy twong dong
v6oi nghién ciru cia chung t6i1 (28,3%).
Khac biét gitra cac nghién ciru chu yéu
do phuong phép (tu truong, do phan giai,
ngudng thiéu san, bbi canh thu thap)
khac nhau.

Su bién thién phd bién va c6 tinh quy
luat cua cac thanh phan vong sau khong
phai 12 ngdu nhién, ma c6 thé dugc Iy giai
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tor goc do phoi thai hoc. Trong giai doan
bao thai, PMTS la mot nhanh 16n cia BPM
canh trong ¢ vai trd cdp mau chinh cho
vung ndo sau. Sau khi sinh, khi hé ddt
séng-than nén phat trién hoan chinh va
dam nhén vai trd cAp mau chinh, DMTS s&
dan thoai trién va tré thanh mot nhanh
mach nho hon. Muc do thoai trién nay
khong déng déu & moi ca thé, dan dén su
da dang hinh thai ma chung ta quan sat
dugc ¢ nguoi truong thanh.

Diém nbi bat nhat trong nghién ciru cia
chung t6i 1a da xac dinh dugc 63 cAu hinh
DGW khéc nhau, trong d6 c6 54 dang 1a t6
hop ciia nhiéu bién thé. Con s6 nay cao
hon so v6i cac nghién ctu trude day: 37
ciu hinh trong nghién ctu cia V& Thi
Thiy Hang va cs [12], 47 cdu hinh trong
nghién citu Tromse con Diljohn/Enyedi
chu yéu béo cio theo ban vong [4-6]; két
qua cua ching t6i tuong dong vé thir bac
uu thé khi VTHS chiém uu thé trong da s6
cu hinh. Chung t6i xac dinh nhiéu cau
hinh giai phau hon c6 thé do phwong phap
phan tich chi tiét hon. Diéu nay nhan manh
rang viéc phan loai DPGW chi don thuan 1a
"hoan chinh" hay "khong hoan chinh" la
chua du. Su da dang cua cac to hop bién
thé tao ra v s6 cac mo hinh huyét dong
khac nhau, doi hoi mét cach tiép can ca thé
hoa trong danh gia nguy co.

Khi phan loai theo hé thong Osborn,
loai B (bt san/thiéu san DPMTS) chiém wu
thé véi ti 18 64,6%. Day la thong tin cuc ky
gié tri cho thay phan 16n dan s6 nghién ctru
¢6 mot diém yéu nhét dinh trong kha ning
cung cip tuin hoan bang hé tir trudc ra
sau. D6i v6i bénh nhan bi hep dong mach
canh trong, bat san/thiéu san DPMTS c6
thé 1a yéu t6 quyét dinh din dén nhdi mau
nao [2, 3].

Nghién ciru ciia chiing t6i cho thay tudi
¢6 méi lién quan c6 y nghia thong ké véi
sy hién hinh bién thé VTHS trén TOF-3D
MRA. Piéu nay pht hop voi nhiéu nghién
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ctru khac nhu nghién ctru cia Vo Thi Thuy
Hing va cs (2024), nghién ctru caa Diljohn
(2024), nghién ctru cua Enyedi (2023),
nghién ctru Tromse (2020) [4-6, 12]. Cac
s6 liéu vé tan sudt bién thé duoc ghi nhan
trén TOF-3D MRA vén 1a ky thuat phu
thuc tin hiéu dong chay. O nguoi cao
tudi, su hién dién cua xo vita, hep mach va
cac yéu td nguy co mach mau (ting huyét
ap, dai thao duong, rdi loan lipid mau...)
c6 thé 1am dong chay chiam, xody hoic
thay ddo chiéu, dan dén giam tin hi¢u hodc
mat tin hiéu dong chay ¢ nhirg mach nho
nhu DPMTS va doan P1. Do vay, mdi lién
quan giira bién thé PGW véi tudi trong
nghién ctru ndy co thé phan anh sy két hop
giita cdu tric bam sinh, cac thay d6i mac
phai va gidéi han cua ky thuat TOF-3D
MRA trong bdi canh huyét dong phc tap.
Cac nghién ctru ¢ thiét ké chuyén biét
hon, thu thap day du dit liéu vé yéu t6 nguy
co tim mach va d6i chiéu véi ky thut tham
chiéu nhu DSA, s& can thiét dé lam rd hon
vai tro cta tudi va bénh 1y mach mau ddi
vo1 su hién hinh cuia PGW trén MRA.
Nghién ciru ctia chtng t6i ¢6 mot s6 han
ché. Thir nhét, v6i thiét ké hoi ctru, don
trung tam tai mot bénh vién myén cudi,
méu nghién ctru dugc tuyén chon tir cac
bénh nhan dugc chi dinh chup MRA nao
vi nhiéu 1y do khac nhau, nén c6 thé chiu
anh hudng cua sai 1éch chon lya va khong
dai dién hoan toan cho quan thé ngudi Viét
Nam truong thanh trong cong dong. Thu
hai, midc du TOF-3D MRA trén may 1,5T
1a phuong tién hiru ich va pho bién dé khao
sat hé mach ndo, ban chét phu thudc tin
hiéu dong chay khién ky thuat nay nhay
cam v&i dong chdy cham, xody hodc phuc
tap, c6 thé dan dén danh gia cao hon ti 16
bat san/thiéu san so véi tiéu chuan vang 1a
DSA. Ti 1& bét sin/thiéu sin dic biét &
dong mach thong sau, chii yéu phan anh ti
1€ mach khong hién hinh/ hién hinh rat nho
trén TOF-3D MRA 1,5T va c6 thé bao
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gdm ca truong hop dong chay cham hoic
déo chiéu. Viéc phan loai thiéu san & céc
mach rat nho chi mang tinh twrong déi do
giéi han d6 phan giai va hiéu tng thé tich
tirng phan. Thir ba, nghién ctru chua phan
tich c6 hé théng anh hudng cua cac yéu tb
nguy co mach mau (ting huyét ap, dai thao
duong, r6i loan lipid mau, hut thude 14.. J)
1én su hién hinh PGW. Viéc phan loai bat
san/thiéu san dua trén TOF-3D MRA 1,5T
khong cho phép phan biét hoan toan gitra
bién thé giai phiu bam sinh va ton thuong
méc phai nhu hep do xo vira, dac biét &
nhom cao tudi. Cac két qua ciia chiing toi
nén dugc xem nhu dir liéu tham khao cho
nhom bénh nhan dugc chup MRA nio tai
bénh vién, cac nghién ciru tién ctru, da
trung tam, két hop nhiéu phuong thirc
chan do4n hinh anh — ddc bit c6 dbi chicu
v6i DSA — va thu thap day du dir liéu 1am
sang s€ gitp cai thién do chinh xac va kha
nang khai quat hoa cta cac két luan.

5. KET LUAN

Céu hinh da giac Willis kinh dién chi
chiém khoang mot phan tu s6 truong hop
trong mau nghién ciru nguoi Viét Nam
truong thanh dugc chup TOF-3D MRA tai
bénh vién. Cac cdu hinh khong hoan
chinh/bién thé cua da giac Willis trén
TOF-3D MRA rit phd bién, cha yéu tap
trung & vong tuan hoan sau voi thiéu/bat
san dong mach thong sau, dugc ghi nhan
v6i tan suat cao hon & cac nhém 16n tudi.
Viéc nhan dién, mo ta va bao cao mot cach
hé thong cac bién thé nay cd ¥ nghia quan
trong trong danh gia kha nang tudi mau bu
trir va lap ké hoach diéu tri cho bénh nhan
c6 bénh 1y mach mau nao.
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