CHAO MUNG HOI NGHI THAN KINH - POT QUY NAO 2025

NGHIEN CUU MOT SO CHI SO GIAI PHAU VONG PA GIAC WILLIS
TREN PHIM CHUP CAT LOP VI TiNH 64 DAY

Phiing Anh Tudn'™, Vii Viin Son?
Tom tit
Muc tiéu: Danh gid duong kinh cac dong mach (PM) vong da giac Willis trén
phim chup cit 16p vi tinh (CLVT) 64 day. Phwong phdp nghién ciru: Nghién ctru
tién clru, mo ta cét ngang trén 284 bénh nhan (BN) kham va diéu tri tai Bénh vién
Quan y 103 tur thang 3/2023 - 01/2024. Do duong kich cac DM vong da giac Willis,
so sanh Vi tudi, gioi tinh. Két qua: Duong kinh cac DM canh trong doan trong
s0, doan M1 BM nao gitta, doan P1 DM nao sau bén trai lan luot 14 3,98 + 0,4mm,
2,95 £ 0,44mm, 2,16 + 0,37mm 1én hon bén phai lan luot 1a 3,84 + 0,39mm,
291 + 0,48mm, 2,10 = 0,34mm. Poan P1 PM nao sau bén trai &6 BN nam la
2,2 +0,34mm 16n hon BN nir 1 2,1 + 0,4mm. Bién thé gap nhiéu nhat 1a thiéu san
doan A1 (10,6%) va thiéu san DM thong sau (35,9%). Két ludn: Hinh anh CLVT
64 ddy cho danh gia chi tiét kich thudc va dic diém giai phau cac PM vong da
giac Willis.
Tir khéa: Pa giac Willis; Giai phau; Bién thé; Cat 16p vi tinh.

STUDY ON ANATOMICAL PARAMETERS OF THE CIRCLE
OF WILLIS ON 64-DETECTOR ROW COMPUTED TOMOGRAPHY

Abstract

Objectives: To evaluate the diameters of the circle of Willis (CW) on 64-detector
row computed tomography (CT). Methods: A prospective, cross-sectional descriptive
study was conducted on 284 patients treated at Military Hospital 103 from April 2023
to January 2024. The comparisons of the diameters of CW with age and gender
were performed. Results: The diameters of the intracranial segment of the left
carotid artery, left M1 segment, and left P1 segment (3.98 = 0.4mm, 2.95 + 0.44mm,
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and 2.16 = 0.37mm, respectively) were greater than that of the right (3.84 +
0.39mm, 2.91 £+ 0.48mm, and 2.10 + 0.34mm, respectively). The diameter of the
left P1 segment in males (2.2 + 0.34mm) was greater than that in females (2.1 +

0.4mm). The most common variants were agenesic Al segment (10.6%) and

agenesic posterior communication artery (35.9%). Conclusion: The 64-detector row

CT image is helpful for determining the anatomical characteristics of the CW.

Keywords: Willis circle; Anatomy; Variation; Computed tomography.

PAT VAN PE

Theo y van, vong da giac Willis la
mot da gidc 7 canh bao g6m 2 nhanh A1
cua 2 DM nao trudec, DM thong trude,
2 nhanh P1 cua 2 PM nao sau va 2 bM
thong sau. Pay 1a cdu trac giai phiu
quan trong c6 chirc ning ndi thong hé
DM canh trong va h¢ DM nao sau [1].
Tuy nhién, trén thuc té, vong da giac
Willis c6 nhiéu bién thé khic nhau, c6
thé thiéu mot hodc vai canh. Cac nhanh
mach ¢6 thé thiéu san hodc bt san. Viéc
nghién ctru cac dac diém giai phau ciing
nhu nhitng bién thé khac nhau ctia vong
da giac Willis ¢6 vai tro rat quan trong
khong chi d6i véi chuyén nghanh giai
phau ma con d6i vé6i linh vuc than kinh,
dot quy [2]. Hién nay, v6i su phét trién
ciia chuyén nghanh Chan doan hinh
anh, viéc nghién ctru nhimg dic diém
ctia da gidc Willis tr& nén dé dang hon.
O Viét Nam, di c6 mot sb nghién ctru
méi ctia Nguyén Tuén Son [3], Hoang
Minh Tu [4] vé van d& nay. Tuy nhién,
mot sd khac biét trong nhan dinh két
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qua cua céc tac gid Viét Nam cling nhu
trén thé gidi doi hoi can co nhiing
nghién ctru tiép theo vé ndi dung nay.
Vi vay, chung t6i tién hanh nghién ciru:
M0t s6 dac diém gidi phdu, kich thwée
cac PM vong da giac Willis trén may
CLVT 64 day va so sdanh voi tuéi,
gioi tinh.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ciu

284 BN dén khdm va diéu tri tai
Phong Kham bénh va Khoa Dot quy,
Bénh vién Quan y 103 tir thang 3/2023 -
01/2024.

* Tiéu chuan lwa chon: BN ¢ céc
triéu ching than kinh nghi ngd dot quy
nhdi mau ndo; BN vdi cac bénh 1y khac
nhau dugc chup CLVT s¢ ndo co6 tiém
can quang, dung hinh mach mau nao
trén may chup 64 day; hinh anh CLVT
mach mau ndo thu dugc dam bao chat

luong; BN c6 hd so bénh an day du.
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* Tiéu chudn logi trir: BN da duoc
phau thuat so ndo hoic can thiép mach
mau ndo; BN c6 cac bénh 1y phinh, tach
DM nio; BN nhdi mau nio cép tinh
duoc xéac dinh do tic cac PM 16n hodc
tdc man tinh cac PM nio.

2. Phuwong phap nghién ciru

* Thiét ké nghién ciru: Nghién ctru
mo ta cat ngang. SO liu ldy theo hinh
thirc tién ciru.

* Ky thudt chup CLVT mach mau ndo:

BN duogc chyp theo quy trinh chup
CLVT dung hinh mach mau nao dang
thuc hién tai Khoa X-quang chan doan,
Bénh vién Quan y 103. Chuyp CLVT
dugc thyc hién trén may chup CLVT 64
day, nhan hi¢u Ingenuity, hang Philips,
Ha Lan. Céc thong sb k¥ thuat: Chup
xo0dn oc v6i do day 16p cat Smm, Pitch 1,
tbc d6 vong quay 0,5 gidy, dién ap
120kV, 160mA. St dung thudc can
quang Omnipaque 350mg, liéu 1,5 mL/kg
can nang, tbc do tiém 3.5 mL/gidy.
Puong tiém tinh mach cing tay phai.
Hinh anh thi PM duoc thu nhin bang
k¥ thuat Bolus tracking. Bat ROI ¢ quai
DM chu, ngudng thude can quang 120 -
150HU. Hinh anh thu nhan duoc tai tao
tu dong voi1 do day 1mm, thuc hién k¥
thuat tai tao MIP va 3D Volume
Rendering dé dung hinh anh DM nio.

* Cdc bién s6 nghién ciru:

Puong kinh ciia doan mach duogc xac
dinh 12 phin chta thudc can quang
trong long mach hién trén file anh, duogc
do tai trung diém cua cac doan mach.
Cac doan mach duoc do gém: DM canh
trong 2 bén, doan M1 BPM nao gilra
2 bén, doan A1 DM nao trudc 2 bén,
DM thong trude, doan P1 DM ndo sau
2 bén va DM than nén. Puong kinh DM
canh trong duoc do ¢ vi tri trude khi vao
xoang hang. Khong do cac DM dugc
xac dinh 1a thiéu san:

- Thiéu san: Pudng kinh trong céc
DM chinh < Imm va cic PM thong
<0,5mm [5].

- Bét san: Poan mach khong Xuat
hién trén cé 2 k¥ thuat dung hinh [3].

- Dang bao thai: Puong kinh doan P1
DM nao sau nhé hon duong kinh M
thong sau va dong mau t61 doan P2 chu
yéu tr BPM canh trong thong qua bM
thong sau [6].

* Xir [y s6 liéu: Bang phin mém
SPSS 22.0. Cac bién dinh tinh dugc
trinh bay dudi dang ty 18 %. Bién dinh
luong dugce trinh bay dudi dang gia tri
trung binh va d¢ 1éch chuan. So sanh hai
gia tri trung binh str dung test T-Student.
So sanh hai ty 1& bang test Chi binh
phuong. Su khéc biét gitra cdc nhém cd

¥ nghia thong ké voi p < 0,05.
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3. Pao dirc nghién ctru S6 liéu trong nghién ciu dugc

Nghién ctru tuan thi cac quy dinh vé Bénh vién Quéan y 103 cho phép sur
y sinh va duoc thong qua theo dung va cong bd. Nhém tac gia cam
Quyét dinh sb 3653/QD-HVQY ngay két khong co xung dot loi ich trong
05/9/2023 ctia Giam déc Hoc vién Quany.  nghién ctru.

KET QUA NGHIEN CUU

1. Pic diém chung ciia nhém nghién ciru

284 BN gém 167 BN nam (58,8%) va 117 BN nit (41,2%), ty 1¢ nam/nir: 1,4/1.
Tuodi trung binh 13 64,74 + 13,85, thap nhat 14 19 tudi, cao nhét 1 95 tudi. BN nam
13 62,76 + 13,69 tudi, BN nit 13 67,56 + 13,64 tudi. Phan chia theo nhom tudi, co
95 BN < 60 tudi, 189 BN > 60 tudi.

2. Pic diém giai phiu da gidc Willis

Bang 1. Duong kinh cac DM nao da giac Willis.

Puwong kinh
DPong mach n = Min Max p
X £+ SD (mm)
Cénh Trai 284 3,98 + 0,4 2,5 5,1
< 0,05
trong Phai 284 3,84 + 0,41 2,6 4,7
Poan Trai 284 2,95+ 0,44 1,8 4.1 005
M1 Phai 284 2,91 0,48 2,0 4,0 ’
Trai 249 2,15+0,33 1,2 2,8
boan 0,249
Al Phai 271 2,16+ 0,37 1,3 2.8
Poan Trai 276 2,16 +0,37 1,4 3
< 0,05
Pl Phai 280 2,10 +0,34 1,1 2,7
Thong trudc 265 1,53 +0,36 0,8 22
Than nén 284 3,31 +0,48 2.4 43

Puong kinh DM céanh trong trai, doan M1 DM nao gitra trai va doan P1 bM
ndo sau trai 16n hon bén phai, véi gia tri p < 0,05.
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Bang 2. Mbi lién quan giira dudng kinh cac DM ndo véi gidi tinh.

Dong mach Nam Nir p

Trai 3,99 + 0,38 3,97+ 0,43 0,765
Cénh trong (mm) _

Phai 3,84+ 0,39 3,85+ 0,44 0,951

Trai 2,15+0,33 2,15+0,33 0,951
Poan Al (mm) _

Phai 2,18+ 0,28 2,14+ 0,33 0,392

Tréi 2,97 £ 0,44 2,93 +0,45 0,529
DPoan M1 (mm) _

Phai 2,91 +0,47 2,9+0,5 0,882

Trai 2,2+0,34 2,1+£04 0,032
Doan P1 (mm) ,

Phai 2,1 +0,32 2,05+0,37 0,058
Thong trudc (mm) 1,51+ 0,35 1,55+0,38 0,347
Than nén (mm) 3,29 +£ 0,45 3,32+0,53 0,586

Chi ¢c6 doan P1 DM nao sau bén trai cia BN nam 16n hon BN nit. Cac doan
mach khac khong c6 su khac biét.

Bang 3. Moi lién quan gitra duong kinh cac PM ndo véi nhom tudi.

< 60 tudi

> 60 tudi

DPong mach p

Trai 3,96 £ 0,4 4,00 = 0,41 0,424
Canh trong (mm) _

Phai 3,83 +£0,4 3,85+£0,42 0,783

Tréi 2,20+0,31 2,12+0,33 0,066
Doan Al (mm) _

Phai 2,23 +0,29 2,13+ 0,31 0,015

Tréi 2,92 +0,45 2,97+ 0,44 0,368
Doan M1 (mm) _

Phai 2,87 +0,48 2,93 £ 0,48 0,348

Trai 2,19+£0,36 2,15+ 0,38 0,394
Doan P1 (mm) .

Phai 2,09 + 0,33 2,1+£0,35 0,933
Thong trudc (mm) 1,43 +£ 0,35 1,58 £ 0,36 0,002
Théan nén (mm) 3,34 +£0,47 3,29+ 0,49 0,406

Co su khac biét vé duong kinh doan A1 PM nao trudc bén phai va DM théng
trude gitta cac nhom tudi (p < 0,05). Cac doan mach khac khong ¢ su khac biét.
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Bang 4. Céc loai bién thé giai phiu da giac Willis.

Phan truéc Phin sau
Loai bién thé n (%) | Loai bién thé n (%)
Thiéu san nhanh Al 30 (10,6) | Thiéu san nhanh P1 5(1,8)
Bat san nhanh A1l 18 (6,3) | Bat san nhanh P1 7(2,5)
Thiéu san DM thong truéc 14 (4,9) | Thiéu san DM thong sau 102 (35,9)
Bat san DM thong trudc 5(1,8) | Batsan DM thong sau 60 (21,1)
Dang bao thai 70 (24,6)

Bién thé gap nhiéu nhat trong phan trude 1a thiéu san doan A1 PM ndo trude
(10,6%). Bién thé gap nhiéu nhat trong phan sau 1a thiéu san PM thong sau va
dang bao thai, 1an luogt 12 35,9% va 24,6%.

Philips, Intellis

Contrast

Hinh 1. BN Nguyén Vin N, 79 tudi, MBN 23188457
(PM ndo sau dang phoi thai hai bén, doan trudc thong con ro).

BAN LUAN
DPong mach nao trudc dugc chia
thanh 3 doan gém doan A1 tir chd tach
khoi DM canh trong dén chd ndi voi
DM thong trude, doan A2 tir sau chd ndi
v6i DM thong trude dén DM vién trai,
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doan A3 13 phan xa nhit cia DM nio
trudc. Nghién ctru cua chung t61 cho
thidy duong kinh trung binh cua doan
Al bén phai va bén trai khong co6 sy
khac bi¢t (2,16 £ 0,37mm so voi
2,15 + 0,33mm), p > 0,05. Két qua
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nghién ctru cua chung t6i twong dong
voi nghién cuu cia Hoang Minh Tu
(bén phai 1a 2,19 + 0,38mm, bén trai la
2,19 + 0,38mm) [4], nhung déu nho hon
so v6i nghién ciu cua Nguyén Tuan
Son (bén phai 1a 2,38 £ 0,52mm, bén
trai la 2,53 + 0,45mm) [3].

DPoan M1 DM ndo gilta dugc xac
dinh tir thoi diém PM nio giita tach
khoi DM canh trong dén khi tach ra
thanh 2 than trén va than dudi. Trong
nghién ctru cua chiung t61, duong kinh
trung binh doan M1 bén phai Ia
2,91 +£0,48mm, thﬁp hon dang ké so véi
bén trai 14 2,95 + 0,44mm, p < 0,05. Két
qua nghién ciru cia chiing t6i thap hon
s0 vGi cac nghién ciru ciia Nguyén Tuan
Son (duong kinh doan M1 bén phai la
3,26mm va bén trai 1a 3,25mm) [3],
nghién ctru cia Pham Thu Ha (duong
kinh trung binh doan M1 ca 2 bén la
3mm) [7], nhung cao hon so véi nghién
ctru cua Hoang Minh Tu (duong kinh
doan M1 bén phai 1a 2,15mm, bén trai
1a 2,21mm) [4]. Pudng kinh trung binh
cua M1 trong nghién ctu cua Shatri J
[8]1a 3,35+ 0,31mm cao hon so vdi cac
nghién ctru & Viét Nam.

bong mach thong trudc la doan
mach ndi doan A1 PM ndo trudc hai
bén. Puong kinh trung binh cua DM
thong trude trong nghién clru cua ching
toi la 1,53 £ 0,36mm, tuong déng voi

nghién cttu cua Shatri J [8] la
1,5 + 0,22mm. Puong kinh trung binh
cua PM thong trudc trong cac nghién
ciu cia Hoang Minh Tu [4] la
1,78 £ 0,51mm, nghién ctru ciia Nguyén
Tuan Son [3] 1a 1,87 £+ 0,9mm, nghién
cuu cua Pham Thu Ha [7] la 1,24 +
0,54mm va nghién ctru ctuia Jagadeesan
D [9]1a 1,23 £0,12mm.

Chung t61 danh gida PM canh trong
doan trong so va nhan théy duong kinh
trung binh bén trai 1a 3,98 + 0,4mm 16n
hon bén phai la 3,84 £+ 0,4Imm,
p < 0,05. Theo nghién ctru ctia Nguyén
Tuén Son [3], duong kinh doan trong so
bén trai 1a 5,1 £ 0,84mm, bén phai la
4,98 + 0,79mm. Theo nghién ctru cua
Pham Thu Ha [7], duong kinh trung
binh cua PM cénh trong trai la
4,71 £ 0,62mm, bén phai la 4,68 =+
0,56mm. Trong nghién ctru cuia Shatri J
[8], duong kinh trung binh cua PM
canh trong 1a 3,79 + 0,19mm.

Nhu vay, co su khac biét vé kich
thudc cac nhanh mach da gidc Willis
trong cac nghién clru clua cac tac gia.
Piéu nay c6 thé dugc giai thich do ddi
tuong nghién cru va phuong tién
nghién ctru khac nhau. Nghién ctru cua
chung t6i va Hoang Minh Tu tién hanh
trén nhitng BN nghi ngo c6 bénh ly
mach mau, trong khi Nguyén Tuin Son
nghién ctru trén nhitng nguodi khde manh
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binh thuong. Chung t61 cling nhu céc
tac gia Viét Nam déu nghién ctru trén
nguoi Viét Nam trong khi Shatri J [8]
nghién ciu trén ngudi chau Au va
Jagadeesan D [9] nghién clru ¢ nguoi
Nam A. Céc nghién ctru & Viét Nam
déu sir dung hinh anh chyp CLVT trong
khi cac tac gia khac str dung hinh anh
chup cong hudng tur.

Chung t6i nhan thdy khong c6 mbi
lién quan gitra duong kinh cua cac BPM
thudc phan trude da giac Willis (PM
canh trong doan trong so, PM nao giira
doan M1, DM nao trudc doan Al va
DM thong trude) véi gisi tinh. Két qua
nay twong dong voi nhan dinh cia
Nguyén Tuén Son [3]. Jagadeesan D [9]
nghién ctru trén 503 doi tuong o An Do
nhan thiy chi c6 kich thuéc PM canh
trong c6 su khac biét gilta cac gidi
(duong kinh ¢ nam gidi 16n hon & nir
gidi). P6i voi vong tudn hoan sau,
chung t6i nhan thay chi c6 doan P1 DM
nao sau bén trai cua nam gidi c6 duong
kinh 16n hon nir gi61 voi sy khac biét co
¥y nghia thong ké; cac doan mach khac
khong c6 su khéac bi¢t. Theo nghién ctru
ciia Nguyén Tuén Son [3], trong vong
tuan hoan sau chi co6 DM than nén cé
lién quan véi gidi tinh. Trong nghién
cuu cua Vitosevic F [10], cac DM thudc
phan sau da giac Willis khong co su
khac bi¢t gitra cac gidi.
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Trong nghién ctru ctia chung t6i, kich
thudc doan A1 PM nao trude bén phai
va PDM thong trude co lién quan voi
nhom tudi. Khong c6 mbi lién quan
gitta duong kinh cac PM thudc phan
sau cua da giac Willis voi cac nhom
tudi. Jagadeesan D [9] nhan thiy cac
DM cua da giac Willis khong c6 mbi
lién quan v6i nhom tudi. Tuy nhién,
Nguyén Tuan Son [3] va Vitosevic F
[10] nhan thay duong kinh trung binh
ctia DM than nén & nhom tudi > 60 cao
hon so véi nhom tudi < 60.

Bién d6i phan sau da giac Willis
dugc chia thanh 3 dang: Bao thai,
chuyén tiép va ngudi 16n [6]. O dang
bao thai, mau dén doan P2 chu yéu tur
ngudon PM canh trong théng qua DM
nao sau. Nguoc lai, & dang nguoi 16n,
mau dén doan P2 chu yéu tir hé DM d6t
song - than nén qua doan P1. O dang
chuyén tiép, doan P2 s& nhan dugc mau
tir ca hai nguén PM canh trong va PM
than nén, tuy theo 4p lyc mau tir hé
thong nao 16n hon thi nhan lwong méau
16n hon. Pay la phan loai c6 nhiéu ng
dung trén lam sang giap tién lugng va
lua chon diéu trj thich hop cho nhiing
BN bi tic DM ndo. Trong nghién ctru
ctia chiing toi, bién thé gip nhiéu nhat
trong phan trudc cia da giac Willis 1a
thiéu san doan A1 (10,6%), tiép theo 1a
bat san A1 (6,3%). O phan sau da giac
Willis, chu yéu gap thiéu san va bat san
DM thong sau, lan luot 1a 35,9% va
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21,1%. Bién thé vong tuan hoan sau
dang bao thai gip 24,6%. Thiéu san va
bt san doan P1 gap it hon, lan luot 1a
1,8% va 2,5%. Theo nghién ctru cua
Hoang Minh Tu [4], bién thé gap nhiéu
nhit & phan trude da giac Willis 1a bét
san DM thong trude (21,57%), it gap
thiéu san va bat san doan A1 PM nio
trude, lan lugt 13 1,96% va 1,96%.
Trong phan sau, bién thé dang bao thai
gip 12,74%:; bat san DM thong sau gip
31,37%, thiéu san DM thong sau gip
19,61%. Trong nghién ctru cia Nguyén
Tuan Son [3], ¢6 t&i 62,5% céc trudng
hop bién thé co bién doi 2 BM, 2,5%
truong hop c6 bién doi 5 DM cung luc
& vong da gidc Willis. Dang bién thé
gip nhidu nhat trong cic bién thé
nhiéu PM 1a bat san PM thong sau hai
bén (8%).

KET LUAN

Nghién ctru hinh anh da giac Willis
trén phim chup CLVT 64 day ¢ 284 BN
kham va diéu tri tai Bénh vién Quan y
103 tir thang 3/2023 - 01/2024, chung
t61 rt ra mot sd két luan sau:

Duong kinh cac PM céanh trong doan
trong so, doan M1 DM ndo gitra, doan
P1 DM nao sau bén trai 16n hon bén
phai. Poan P1 DM nao sau bén trai &
nam gidi co kich thude 16n hon nir gidi.
DPM ndo trudc doan Al bén phai &
ngudi < 60 tudi 16n hon ¢ nguoi > 60
tudi. DM thong trude & nguoi < 60 tudi

nho6 hon & ngudi > 60 tudi. Thiu san
doan Al 14 bién thé gap nhiéu nhit ¢
phan trudc da giac Willis (10,6%),
trong khi thiéu san DM thong sau la
dang gip nhiéu nhit & phan sau da giac
Willis (35,9%). Bién thé dang bao thai
gap 24,6%.
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