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TOM TAT

Dt vin dé: Vong dong mach ndo dong vai tro quan trong trong tudi mdau ndo giup két noi
tuan hoan trude va sau. Céc bién thé gidi phau trong vong dong mach ndo c6 the anh huong dén nguy
co dot quy, thiéu mdau ndo va cac bénh Iy than kinh. O Viét Nam, nghién ciru vé bién thé ciia vong dong
mach néo chii yéu dya trén chup cdt 16p vi tinh mach mdu, trong khi sir dung céng hwong tir mach
mdu dic biét la CHT 3 Tesla con han ché. Muc tiéu nghién ciru: Mo ta bat thuong va xac dinh ti lé
cdc dang bién doi giai phau vong Willis trén hinh anh chup cong hieong tir 3 Tesla tai Bénh vién Pa
khoa Trung wong Can Tho ndm 2023-2025. Poi tuwgng va phwong phdp nghién civu: Nghién ciru mé
ta cdt ngang trén 218 bénh nhén dwoc chup cong huong tie mach méu 3 Tesla ¢6 chudi xung Time-of-
Flight 3D (TOF-3D) tai Bénh vién Da khoa Trung wong Can Tho. Két qua: Nghién ciru ghi nhan ti 1¢
bién thé chung la 90,8%, t1 1é doi twong nghién ciru nam/niv=0,6/1. Vong tuan hoan trude c6 blen thé
chiém 45,4%, dang thiéu san/bdt san dong mach thong trudc chiém 22,9%. Bién thé vong tuan hoan
sau chiém 86,7%, dang thiéu san/bdt san dong mach thong sau hai bén chiém ti l¢ cao nhat 56,0%. Ti
1¢ bién thé tang dan theo tudi: <20 tuéi (71, 4%), 21-40 tuéi (83, 3%9), 41-60 tuéi (92,5%), >60 tudi
(97,8%) voi p=0,007. Két lugn: C6 sir da dang vé bién thé gidi phdu trong vong dong mach néo, voi

tuéi la yéu t6 quan trong lién quan dén tinh hoan chinh ciia vong déng mach néo.
Tir khéa: Vong dong mach ndo, bién thé giai phau mach mau, CHT TOF-3D, CHT 3 Tesla.

ABSTRACT

STUDY ON ANATOMICAL VARIATIONS OF THE CIRCLE OF WILLIS
ON 3 TESLA MAGNETIC RESONANCE IMAGING
AT CAN THO CENTRAL GENERAL HOSPITAL IN 2023-2025
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Background: The Circle of Willis plays an important role in ensuring cerebral blood flow
through anterior and posterior circulation systems. The presence of anatomical variations in the
Circle of Willis may affect the risk of stroke, cerebral ischemia, and other neurological diseases.
Currently in Vietnam, research on Circle of Willis variations is so far mainly based on Computed
Tomography Angiography (CTA), while the use of Magnetic Resonance Angiography (MRA),
especially 3 Tesla MRI, is still limited. Objectives: To describe and determine the prevalence of
anatomical variations of the Circle of Willis on 3 Tesla magnetic resonance imaging at Can Tho
Central General Hospital from 2023 to 2025. Materials and methods: A cross-sectional descriptive
study was conducted on 218 patients who underwent 3 Tesla brain MRI with TOF-3D MRA sequence
at Can Tho Central General Hospital. Results: The study recorded an overall variation rate of
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90.8%, with a male/female ratio of study subjects of 0.6/1. Anterior circulation variations accounted
for 45.4%, with hypoplasia/aplasia of anterior communicating artery accounting for 22.9%.
Posterior circulation variations reached up to 86.7%, with hypoplasia/aplasia of bilateral posterior
communicating arteries having the highest rate 56.0%. The variation rate increased with age: <20
years (71.4%), 21-40 years (83.3%), 41-60 years (92.5%), > 60 years (97.8%) with p=0.007.
Conclusion: There is a diversity in anatomical variations of the Circle of Willis, with ages being an
important factor related to the completeness of the Circle of Willis. This finding has important
implications in assessing the risk of cerebrovascular diseases in the elderly.
Keywords: Circle of Willis, vascular anatomical variations, TOF-3D MRA, 3 Tesla MRI.

I. PAT VAN PE

Hé thdng dong mach cip mau cho ndo c6 ciu trac phic tap va thuong xuyén xudt
hién bién thé giai phau, dic biét & vong dong mach ndo (vong Willis). Ti 1¢ bién d6i vong
dong mach ndo dugc ghi nhan khé cao, dao dong khoang 60-80% [1], [2]. Nghién ctru cta
Krabbe-Hartkamp va cong sur (1998) cho thay chi 42% nguoi truong thanh co vong Willis
hoan chinh, tirc 58% c6 it nhat mot bién thé [3]. Sy hiéu biét vé giai phau va cac bién thé
ctia vong Willis ngay cang tré nén quan trong trong bdi canh phat trién manh cac k§y thuat
can thiép mach mau nio hién dai nhu diéu tri dot quy, phinh mach, di dang mach mau no.

Trudc day, nghién ctru giai phau vong dong mach ndo dugc thyc hién béng hai ky
thuat kinh dién 1a: Khuén dtc mach va phiu tich [4]. Mic du thu duoc nhing hiéu blet quan
trong, nhung con nhiéu han ché trong viéc danh gia két qua, bao quan mau va c¢d mau hau
nhu khong du dé danh gia nhiing thay doi giai phau hiém gip. Hién nay, v6i su phat trién
cua cac phuong tién chan doan hinh anh hién dai nhu CLVTMM, CHTMM, chup mach 5O
hoa x6a nén, dac biét 1a CHTMM véi tir trudng cao 3 Tesla da khic phuc phan 16n nhiing
han ché nay, cho phép khao sat chi tiét ciu trac mach méau ndo ma khong can tiém thude
tuong phan. Nghién ctru cia Hartkamp va cong su (1999) da chiing minh tinh wu viét cua
cong huong tir mach mau trong viéc danh gia dong mau bang hé qua vong Willis [5].

Tai Viét Nam, nghién ctru vé bién d6i giai phau vong dong mach ndo con han ché,
dac biét la nhiing nghién ctru st dung cong huong tur tir truong cao 3 Tesla. Voi thuce té trén,
nghién ciru “Nghién ciru bién doi giai phau vong dong mach néo trén hinh anh chup cong
huéng tir 3 Tesla tai Bénh vién Da khoa Trung wong Can Tho nim 2023-2025" duoc thyc
hién véi muc tiéu: M6 ta bat thudng va xac dinh ti 18 cac dang bién doi giai phau vong Willis
trén hinh anh chup cong huong tir 3 Tesla tai Bénh vién Pa khoa Trung wong Can Tho nam
2023-2025.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twgng nghién ciru

Céc bénh nhan (BN) dugc chup cong hudng tir mach mau nio (CHTMM) bang k¥
thuat TOF 3D trén may chup cOng huodng tir 3 Tesla, tai Bénh vién DPa khoa Trung wong
Can Tho tir ndm 2023 dén nam 2025.

- Tiéu chuin chon méu: Bénh nhan chup cong hudng tir mach mau ndo bang ky
thuat TOF 3D trén may chup cong huong tir 3 Tesla khong phan biét vé tudi, gidi tinh. Bénh
nhan chup cong hudng tir mach mau nio bang ki thuat TOF 3D trén may chup cong hudng
tir 3.0 Tesla khong phéan biét vé tudi, gidi tinh, bao gdm: (1) Bénh nhan dén kham véi cac
triéu chung than kinh nhe nhu dau dau, chong mit khong rd nguyén nhan; (2) Ngudi tu

228



TAP CHi Y DUQ'C HOC CAN THO - SO 89/2025

nguyén tham gia nghién ctru hodc trong chwong trinh kiém tra strc khoe dinh ky; (3) Bénh
nhan dugc chi dinh chup CHT mach nao dé loai trir bénh 1y mach mau nao.
- Tiéu chuin loai trir: Bénh nhan da dugc ph?lu thuat hay diéu tri can thi¢p ndi mach.
Cac phim ctia bénh nhan bi phinh mach, boc tach mach, ¢6 huyét khéi, tinh trang xo vira dong
voi > 50% long mach, gdy x4o anh han ché khao sat hé dong mach ndo. Chét luong hinh anh
khong dat yéu cau nhu nhiéu anh gia gay khé khan cho viéc khao sat hé dong mach néo.
2.2. Phwong phap nghién ciru
- Thiét ké nghién ctru: Nghién ctru mo ta cit ngang.
- C& miu: Ap dyung cong thirc tinh ¢& miu cho nghién ctu ti 18.
2
n > Zl—a/z X (I-;ZX (1 p)

Trong do:

n: C& mau.

Z: Hé s6 tin cdy Z1-2=1,96 twong tng a=0,05.

p: Ti 1& bién ddi giai phdu vong dong mach nio theo tac gia V5 Thi Thuy Hang
(2024) 12 79.4% dan sb [1].

d: Sai s6 tuyét ddi cho phép. Chon d=0,06.

Thay vao cong thuc ta tinh dugc: n > 174,65. Chon tit ca nhimg BN thoa tiéu chuan
chon mau véi ¢& mau toi thiéu la 175 BN.

- Phwong phap chon miu: Chon mau thuan tién, nhitng bénh nhan du tiéu chuan
chon, khong c6 tiéu chuan loai trir trong khoang thoi gian tir nam 2023 dén nam 2025, chung
t6i chon duoc 218 mau phu hop.

- NOi dung nghién ciru:

+ Pic diém chung cua d6i tugng nghién ctru: Tu01 gi61 tinh.

+ Ti 1¢ cac dang bién do6i giai phau ciia vong tuan hoan trudc (VTHT), vong tuan
hoan sau (VTHS) dya theo phén loai cua tac gia Krabbe-Hartkam (1998) [3].

+ Méi lién h¢ gitra mirc d¢ hoan chinh cua VDMN véi cac yéu t6 lién quan (tudi,
giéi tinh). Vong tuan hoan trudc (VTHT) dugc coi 1a hoan chinh khi thudc mét trong cac
loai A, B,C, D, E, F. Vong tuan hoan sau (VTHS) hoan chinh khi thugc mot trong ba nhom
A, B, C [6]. M4t bénh nhan dugc xac dinh ¢6 VDMN hoan chinh khi ca VTHT va VTHS
déu dat tiéu chuan hoan chinh. Néu chi mot trong hai vong tuan hoan dat tiéu chuan hoan
chinh, VDMN duoc xép vao nhom hoan chinh mét phan. Trudng hop ca hai vong déu khong
hoan chinh, VDMN dugc phén loai la khong hoan chinh.

- Phwong phap xir ly s0 liéu: Thong tin dugc thu thap dya vao biéu mau s& duoc
luu triv bang phan mém Microsoft Excel 2019 va xur ly bang phan mém thong ké Stata 14.2.
Céc bién s6 lién tuc dugc mo ta bang sb trung binh. Thong ké mo ta dung dé tinh tan sé hay
ti s6 ctia cac bién sb dinh tinh. So sanh ti 1 hinh dang binh thuong va bién thé gilta nam va
nit cta 1an lugt VTHT, VTHS va VDMN bing phép kiém Chi binh phuong hodc Fisher’s
khi c¢6 bét ky gié tri vong tri nao nho hon 5. Sir dung gia tri p < 0,05 dé danh gia muc y
nghia thong ké ciia kiém dinh.

III. KET QUA NGHIEN CUU
3.1. Pic diém chung cia ddi twong nghién ciru

) Trong 218 bénh nhan thQa tiéu chi chon mau, ’ti 1¢ bién thé »chung la (90,8%). Ti I¢
doi tugng nghién ctru nam/nitr xap xi 0,6/1 (85/133 doi tugng). Tudi trung binh 1a 54,95 +
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16,32 tudi, tudi nho nhat 1a 8, tudi 16n nhét 1a 94. Nhom tudi 41-60 chiém nhiéu nhat 42,7%,
ké dén 1521 nhom tl:lf)i > 60 v6i 41,7%, hai nhom tuoi nay chiém tong cong 84,4% mau, nhém
<20 tudi chi chiém 3,2%.

3.2. Bién doi giai phiu ciia vong dong mach nio trén hinh anh CHTMM 3 Tesla
Bang 1. Phan bd cac dang bién ddi giai phiu vong tudn hoan trude theo gi6i tinh

Dang VTHT n (218) Ti1¢ (100%) | Dang VTHS n (218) Ti 1€ (100%)
Dang A 119 54,6 Dang A 7 3,2
Dang B 5 2,3 Dang B 4 1,8
Dang C 2 0,9 Dang C 3 1,4
Dang D 8 3,7 Dang D 33 15,1
Dang E 2 0,9 Dang E 122 56,0
Dang F 0 0,0 Dang F 10 4.6
Dang G 50 22,9 Dang G 8 3,7
Dang H 28 12,8 Dang H 15 6,9
Dang I 0 0,0 Dang | 8 3,7
Dang J 1 0,5 Dang J 7 3,2
Dang khac: 2 0,9 Dang khac: 1 0,5

Nhén xét: Ching t61 chi xac dinh dugc 8/10 dang bién d6i VTHT va tim thay day
da 10/10 dang bién d6i VTHS theo phén loai ctia Krabbe-Hartkamp [3]. 0 VTHT ti 1€ dang
A (dang hoan chinh) chiém nhiéu nhit v6i 54,6%, cac bién thé thuong gap tiép theo 1a dang
G (thiéu san/bat san DM thong trude) va dang H (thiéu san/bat san PMN trudc doan Al)
(lﬁn luot 14 22,9% va 12,8%). Ngoai trir 2 dang F va [ khong dugce tim théy thi dang C, E va
J 12 nhitng dang chiém ti 1¢ thap nhit (chua dén 1%). Dang khac duoc tim thdy & VTHT la
dang bién d6i PM thong trude 2 vi tri xuat phat va gop lai thanh 1 trude khi ndi vao ACA
dbi dién. Ti 1é dang E (thiéu san/bat san DM thong sau hai bén) nhiéu nhat khoang 56,0%
(122 nguoi) & VTHS, dang pho bién tiép theo 1a dang D (thiéu san/bat san DM thong sau
mot bén). Dang C (PMN sau bao thai hai bén) va dang B (PMN sau bao thai mot bén)
chiém ti 1& thap nhat (1an luot 14 1,4% va 1,8%). C6 1 dang bién doi khac cia VTHS duoc
tim thay 1a DM thong sau mot bén chia 2 nhanh, mot nhanh ndi véi DMN sau, nhanh con
lai chay song song véi DMN sau dé cip mau cho tuan hoan sau.

3.3. Twong quan giira su hoan chinh ciia vong dong mach nio véi tudi va giéi tinh
Bang 2. Mbi lién quan giita mirc d6 hoan chinh ctia vong dong mach néo va gidi tinh

Mitc do hoan chinh vong Tong — - NamTi —— N“Ti 1 o
dng mach ndo N(18) ' (100%) | (85) | (100%) | (133)  (100%)
Hoan chinh ‘ 10 4.6 2 24 8 6,0
Hoan chinh mét phan 123 56,4 46 54,1 77 57,9 0,498
Khong hoan chinh 85 39,0 37 435 48 36,1

Nhan xét: Khong c6 su khac biét c6 y nghia thong ké vé mirc do hoan chinh cua
vong Willis gitra nam va nit (phép kiém Fisher’s, p=0,498).
Béng 3. Méi lién quan giita mtrc d6 hoan chinh ctia vong dong mach nio va nhém tudi

<20 tudi 21-40 tudi 41-60 tudi > 60 tudi
n Tilé n Tilé n Tilé n Tilé p
(7) | (100%) | (27) | (100%) | (93) | (100%) | (91) | (100%)
Hoan chinh 2 28,6 2 7,4 4 4,3 2 2,2 0,007

Mitrc d6 hoan chinh
vong dong mach nao
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<20 tudi 21-40 tudi 41-60 tudi > 60 tudi
n Tilé n Tilé n Tilé n Tilé p
(7) | (100%) | (27) | (100%) | (93) | (100%) | (91) | (100%)
Hoan chinh mot phﬁn 2 28,6 19 70,4 58 62,4 44 48,4
Khéng hoan chinh 3 42,9 6 22,2 31 33,3 45 495

Nhén xét: Co6 su khac bi€t co y nghia théng ké vé muc d6 hoan chinh cia VDMN
gilta cac nhom tudi (phép klem Fisher’s, p=0,007). Ti 1¢ VDMN hoan chinh giam dan theo
tudi, tir 28,6% & nhom < 20 tudi xuong con 2,2% & nhom > 60 tu01 Nguoc lai, ti 1€ VDMN
khong hoan chinh ting dan theo tudi, cao nhat & nhém > 60 tudi (49,5%).

IV. BAN LUAN

4.1. Pic diém chung cia ddi twong nghién ciru

Mitrc d6 hoan chinh
vong dong mach nao

Nghién ctru cta ching t6i ghi nhan ti 1& ddi tuong nghién ctru nit cao hon nam
(nam/ntr 12 0,6/1), khac v&i nghién ciru cia Krabbe-Hartkamp va cong sur (ti 1€ nam/nit kha
can bang) [3]. Tuy nhién, V6 Thi Thuy Hang trong nghién ctru tai Viét Nam ciing cho thay
mot ti 16 nam/nir x4p xi 0,8/1 [1], didu nay co thé phan anh dic diém cia dan sé Viét Nam
dugc nghién ctru. Sy khac biét vé ti 1¢ nam/nir gitra cac nghién ctru ¢6 thé lién quan dén dic
diém dan s6 hoc va phuong phap chon miu ting nghién ctru.

Vé phan bé tudi, da sé bénh nhan thudc nhom tudi tir 41-60 va trén 60, phu hop véi
nhan dinh rang cac bién d6i giai phau VDMN thudng gip ¢ ngudi 16n tudi do qua trinh 1o
héa mach mau. Piéu nay ciing twong dong véi nghién ctru ciia Charles Nyasa va cong su,
ngudi di ghi nhan do tudi trung binh ciia cac ddi twong nghién ctru 1a 54,3 + 16,7 [2].

4.2. Bién d6i giai phiu ciia vong dgng mach nio trén hinh ianh CHTMM 3 Tesla

Vé bién d6i giai phdu vong tuan hoan trudc, dang hoan chinh (dang A) chiém ti 1&
cao nhat vai 54,6% trong nghién ctru ctia chiing toi, thap hon so véi ti 18 74% dugc ghi nhan
trong nghién ctru cuia Krabbe-Hartkamp [3], nhung cao hon so trong nghién ctru cua Charles
Nyasa (chiém 26%) [2]. Su khac biét nay c6 thé do yéu té dan toc va phuwong phap nghién
ctru, khi Charles Nyasa st dung phuong phap nghién ctru trén xac, trong khi chung t61 st
dung phuong phap chan doan hinh anh trén cong huong tir 3 Tesla. Cac bién thé thuong gap
tiép theo ctia vong tuan hoan trudc 1a thiéu san hodc bat san dong mach thong trudc va thiéu
san hodc bat san nhanh A1, trong dong voi két qua nghién ctru cua Kardile va cong sy tai
An Do [7] va Cieslicki va cong sy tai Ba Lan [8]. Ti 1& cao ctia bién thé thiéu san hodc bat
san dong mach thong trude co y nghia 1am sang quan trong vi dong mach nay dong vai tro
thiét yéu trong viéc két n6i tuan hoan giira hai ban cau nio, dam bao dong mau bu trir khi
co tinh trang tic nghén & dong mach canh mot bén, nhu da duoc nhan manh boi Ellis va
cong su (2021) [9].

0 vong tuan hoan sau, thiéu san hodc bat san dong mach thong sau hai bén chiém ti
1¢ cao nhat trong nghién ctru cta chuing t6i. Nghién ctru cua Kizilgdz va cong sy (2022) cling
ghi nhan cac dang E va D 1a cac bién thé pho bién thtr hai va thir ba trong vong tudn hoan
sau [10]. Dang bién thé bao thai cia DPMN sau c4 hai bén va mot bén trong nghién ctru ctia
chung t6i chiém ti 18 thap, twong dong v6i nghién ctiru cua V6 Thi Thuy Hang (2024) véi ti
1¢ DMN sau bao thai mot bén chiém ti 1¢ thip nhat, khoang 0,9%. Tuy nhién, Feng va cong
su d4 ghi nhan mdi lién quan déng ké giira bién thé ndy va ca su hinh thanh va v& cla céac
phinh dong mach thong sau, nhén manh tim quan trong 1am sang cua vi¢c xac dinh cac bién
thé nay [11]. Ti 1& cao cta thiéu san hodc bat san dong mach thong sau trong nghién ciru

231



TAP CHi Y DU'O'C HOC CAN THO - SO 89/2025

cta ching t61 c6 y nghia ldm sang lam giam kha nang bu trur tuan hoan ndo, dan dén ting
nguy co thiu mau nio cuc b trong trudng hop co tic nghén mach mau.

4.3. Twong quan giira sy hoan chinh ciia vong dong mach nio véi tudi va giéi tinh

Nghién ctru cuia ching t6i khong tim thiy sy khac biét vé mirc d6 hoan chinh cua
vong Willis gitra nam va nir, khac v6i nghién ctru ciia Krabbe-Hartkamp [3]. Tuy nhién, vé
mdi lién quan véi tudi, chung t6i nhan thiy co su khac biét co y nghia théng ké vé mirc do
hoan chinh cua vong Willis gitra cac nhom tudi (p=0,007). Ti 1é vong Willis hoan chinh
giam dan theo tudi, tir 28,6% & nhém < 20 tudi xudng con 2,2% & nhoém > 60 tudi. Nguoc
lai, ti 16 vong Willis khéng hoan chinh ting dan theo tudi, cao nhit & nhom > 60 tudi
(49,5%). Két qua nay tuong dong v4i nghién ctru ciia Krabbe-Hartkamp, ghi nhan ti 18 vong
Willis hoan chinh cao hon & nguoi tré tudi. Kizilg6z va cong su (2022) cling ghi nhan sy
khac biét c6 y nghia thong ké vé tudi lién quan dén murc d6 hoan chinh cua vong Willis [10].
Sy giam tinh hoan chinh cua vong Willis theo tudi ¢ thé duge giai thich boi qué trinh 10
hoa tu nhién, gay ra céc thay ddi vé mat cu tric va chuc nang cua hé théng mach mau, nhu
da duoc mo ta boi Kneyber va cong sy (2021) [12].

V.KET LUAN

Ti 18 bién d6i cao nhit ciia vong dong mach ndo & vong tuan hoan sau, dic biét 1a
thiéu san hodc bat san DM thong sau hai bén (56,0%). Trong khi d6, vong tuan hoan trudc
¢6 dang hoan chinh chiém ti 18 cao (54,6%), véi cac bién thé thudng gip 1a thiéu san hoic
bat san DM thong trudc (22,9%) va thiéu san hodc bat san DM ndo trudc doan Al (12,8%).
Tudi 1a yéu to quan trong lién quan dén tinh hoan chinh ciia vong Willis (p=0,007), véi ti 18
vong Willis hoan chinh giam rd rét tir 28,6% & nhom < 20 tudi xubng con 2,2% & nhém >
60 tudi. Nguoc lai, vong Willis khéng hoan chinh ting dan theo tudi, dat ti 1& cao nhat
(49,5%) & nhém > 60 tudi.
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