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Abstract: This paper studies the features of the circle of Willis and cerebral aneurysm in patients
with cerebral aneurysms through films of Multi-slice Computed Tomography (MSCT) at the
Department of Radiology, Bach Mai Hospital, from March 2017 to March 2018. The study results
show that female/male ratio was 2.37: 1; the number of patients with only one aneurysm accounted
for 90.68%; Saccular aneurysm was more common than lozenge-shaped aneurysm; the rate of
aneurysm ruptures was 82.35%; the bulge was mainly distributed in the carotid artery (94.6%). The
very small bulge (less than 3mm) and the small bulge (3-7mm) were most common and accounted
for 33.33% and 49.62%, respectively. The variations of the circle of Willis were very diverse and
complex, including 13 forms, four of which were the circle of Willis anterior part variants and nine
transformations were the circle of Willis posterior variants. Abnormalities (aplasia, hypoplasia) of
the anterior communicating arterial were 8.48% and abnormalities of the posterior communicating
arterial were 82.6%. The paper concludes that the abnormal anatomical variations in the circle of
Willis can facilitate the early diagnosis and treatment of cerebral aneurysm disease.
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Tim hiéu dic diém da giac Willis trén phim chup cat 16p vi

tinh da day ¢ bénh nhan phinh dong mach nao
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Tém tit: Nghién ciru dac diém hinh anh phinh dong mach (PM) néo va da giac Willis ctia 118 bénh
nhan (BN) phinh DM nio trén phim chup cit 16p vi tinh (CLVT) da diy tai Khoa Chuan doan Hinh
anh (CPHA), Bénh vién Bach Mai tir thang 3 nim 2017 dén thang 3 nam 2018. Két qua: ti 1¢ niv/nam
2,37:1, 6 tudi mic bénh thudng gap 50-70 tudi. Ti 1& BN chi ¢6 mot tai phinh 90,68%. Phinh hinh
tai hay gap hon phinh hinh thoi. Ti 18 v& cia tii phinh ¢6 bo khong déu 1a 82,35%. Ti phinh phan
bd chu yéu & hé PM canh (94,6%). Tui phinh c6 kich thudc rat nho (dudi 3mm) va nhé (3-7mm)
hay gép nhét véi ti 18 1an luot 1a 33,33% va 49,62%. C6 13 dang bién d6i ctia vong Willis gom 4
dang bién d6i phan trudc va 9 dang bién d6i don thuan ¢ phan sau da gidc Willis. Bit thuong (bat
san, thiéu san) cua thong trude chiém 8,48%, bat thuong thong sau chiém 82,6%. Két luan: cac bién
ddi giai phiu bt thuong ¢ da giac Willis c6 thé hd trg cho viée chan doan va diéu tri sém bénh 1y
phinh mach néo.

T khéa: da giac Willis, phinh DM ndo, CLVT da day.

1. Mé& dau

Trong sd cac bénh Iy vé mach ndo, phinh DM
n&o 1a mot trong nhitng tén thuong thuong gip,
chiém khoang 1-8% dan sé [1]. Hién nay may
chup cit 16p vi tinh da day (Multi - Slide
Computed Tomography-MSCT) da phat huy
hiéu qua rd rét trong viéc nghién ciru giai phau
vong dong mach (PM) ndo cling nhu phat hién
va chan doan bénh 1y phinh mach mau nio nho
hinh anh tai tao c6 d6 nhay, d chinh xac va do
tin c@y cao hon [[1]]. Tai Viét Nam, c6 kha nhiéu
tac gia da tién hanh nghién ciru vé giai phau tng
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dung cta hé théng mach ndo va bénh 1y phinh
DM néo. Tuy nhién chua c6 nghién ciru nao mo
ta vé su xuat hién cua bénh 1y nay trén cac bénh
nhan (BN) c6 hodc khong c6 cac bat thuong vé
mach mau ndo ma chi yéu dé cap t6i khia canh
giai phau hoc hay cac dic diém lam sang, bién
chtig chay méau cac phau thuat phinh mach nao.
Véi mong mudn dua ra cac co so dit liéu giup
lam sang va chan doan hinh anh c6 dinh hudéng
trong chan doan va diéu tri sém bénh 1y phinh
mach ndo duwa trén mot sb bién dbi giai phdu &
hé mach ndo, dé tai duoc thuc hién véi muc tiéu:
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moé ta dic diém hinh anh phinh PM ndo va da
giac Willis & BN phinh DM nao trén phim chup
CLVT da day.

2. Poi twgng va phuwong phap nghién ciru
2.1. Déi twong nghién ciru

118 BN duoc chup MSCT PM néo tai Khoa
CDHA, Bénh vién Bach Mai, tir thang 03 nam
2017 dén thang 03 nim 2018.

Tiéu chuan lya chon: BN khong phan biét
tudi, gisi tinh, noi cu tri dugc chup MSCT DM
ndo, duoc chan doan phinh DM nio boi cac bac
si CDHA giau kinh nghiém.

Tiéu chuén loai trir: anh bj nhiéu, voi hoa va
xo vira thanh mach nhiéu, hep tic trén 50%
duong kinh mach, mic cac di dang mach mau
khéc ngoai phinh PM nao. BN hodc nguoi nha
BN khéng dong y tham gia nghién ciru.

2.2. Phuong phap nghién ciru

Thiét ké nghién ctru: mé ta cit ngang.

C& mau nghién ciru: Tinh ¢& miu bang cong
thirc udc luong co mau cho mot ti 18:

1 —
n=72, p( - p)

Trong do:

n: ¢& mau tdi thiéu;

Z: gia tri phan phéi trong ing véi do tin cay,
lwa chon d6 tin cay 95%, nén o= 0,05 va Z=1,96;

p: ti 18 ngudi mac bénh trong cong dong, ta
co p =0,04 [[2]];

d: sai sb cho phép, ching t6i lwa chon d =
0,04;

Thay s6 tinh dugce n = 92.

Sau khi thu thap s6 lidu ching t6i chon dugc
118 BN nghién cuu.

89

Bién s6 nghién ciru

+ Bién s6 vé dic diém chung.

+ Bién sb khao sat dic diém cua vong DM
ndo: duong kinh cac doan DM tinh bang milimet
(mm). Tién hanh do dudng kinh & cé hai bén trai
(T) va phai (P) cta cac doan mach.

+ Céc bién s6 khao sat vé dac diém cuia phinh
DM néo.

2.3. Xur Iy 56 liéu

S6 liéu dugce ma hoa va xir Iy bang phan mém
SPSS 20.0.

3. Két qué nghién ciru
3.1. Pdc diém chung cia doi tiwong nghién ciu

Tudi trung binh BN méc phinh mach nio 1a
52,59 + 12,27, 16n nhét 83 tudi va nho nhat 18
tudi. Nhom tudi mic bénh hay gip nhat tir 50-59
tudi véi 40 truong hop, chiém 33,9%, nhom tudi
it gap nhat trén 70 tudi v6i 10 truong hop chiém
8,5%. Nit gidi chiém 70,34%, ti 18 nit/nam
2,37:1. Trong tong s6 118 BN, c6 70 BN ¢ tdi
phinh chua v& chiém 59,32% va 48 BN c¢6 tdi
phinh v& chiém 40,68%. S6 BN c6 thi phinh v&
va chua v& 0 nam gidi la tuvong duong nhau,
trong khi & nit ti 16 BN chwa v tai phinh chiém
ti 1€ cao hon 62,65% so v&i 37,35 %.

3.2. Pdc diém phinh PM néo trén BN
3.2.1. Bdc diém vé sé lwong va hinh dang tui
phinh trén tung BN

Téng s6 tai phinh danh gi4 trong nghién clru
la 129, v6i 107 BN ¢6 1 tii phinh va 11 BN xuat
hién 2 tai phinh.

Bang 1. Dic diém vé hinh dang va dic diém bo tai phinh

Thé loai Vo Khoéng v&
bac die n % n %
Hinh Tai 48 37,8 79 62,2
dang Thoi 1 50,0 1 50,0
Bo tui DPéu 7 8,97 71 91,03
phinh Khéng déu 42 82,35 9 17,65
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Hinh dang tai phinh trong nghién ctru hau hét
la dang hinh tai chi c6 1 tai phinh c6 dang hinh
thoi. Trong 129 tdi phinh da thng ké, c6 78 thi
phinh ¢6 b déu, nhin. Céc tii phinh con lai (51
tai phinh) la tai phinh c6 bo khong déu bao gom:
mét nhin, c6 nam, chia nhiéu mui. Vé dic diém

b tai phinh, ti 1¢ tai c6 by khong déu v chiém

phan 16n 82,35% chi c6 17,65% bo khong déu la

chua v&. Nguoc lai, 91,03% thi phinh khong vo

c6 bo déu va 8,97% tai phinh v& ¢6 bo déu.
3.2.2. Ddc diém vé vi tri tii phinh

Bang 2. Phan bd thi phinh tai cac vi tri trong hé¢ DM néo

Vi tri ti phinh n %
PM canh trong 61 47,29
DM nio gilta 14 10,85
Hé BM canh PM nio trudc 5 3,88
DM théng trudc 25 19,38
DM thoéng sau 17 13,17
. A X R PM nido sau 1 0,78
He dot g - than DM than nén 6 4,65
DM dot song 0 0
Tong s6 129 100,0

Sy phan b tai phinh chi yéu ¢ hé DM canh,
trong d6 c6 61 tai phinh & DM canh trong chiém
ti 1¢ cao nhat 47,29%. Mot ti 1¢ 16n tai phinh nam
& DM théng trude (25 tai phinh chiém 19,38 %)
va DM thong sau voi 17 tdi phinh chiém 13,17%.
O hé dbt sbng — nén ¢6 7 thi phinh chiém 5,4 %.

3.2.3. Pdc diém vé kich thuéc ciia tii phinh

Tui phinh nh¢ (3-7mm) la dang tai phinh gép
nhiéu nhét trong nghién ctru voi 64 truong hop

chiém 49,62%. Tui phinh 16n va tii phinh khong
16 déu chiém ti 1¢ 1,55 % véi 2 trudng hop cho
moi kich thude.

3.3 Bdg diém vé kich thuéc va mét sé bién doi
gidi phau da giac Willis trén BN

3.3.1. Puong kinh cac mach mau thudc vong
DM ndo va mot s6 nhanh lién quan

Bang 3. Thong ké vé sé do dudng kinh cac dong mach ndo

Poan mach S6 truong hop Min | Max BKTB SD DKTB + 2 5D
(mm) (mm)
AlP 114 0,78 | 3,40 2,23 0,42 1,39-3,07
M1P 118 1,50 | 4,20 2,77 0,40 1,97-3,57
PComA P 101 0,30 | 2,80 1,68 0,59 0,5-2,86
P1P 116 0,60 | 3,40 2,21 0,49 1,23-3,19
P2P 118 1,25 | 3,20 2,38 0,34 1,7-3,06
BA 118 2,33 | 4,80 3,29 0,47 2,35-4,23
AComA 112 0,30 | 4,30 1,65 0,68 0,29-3,01
AlT 117 0,90 | 3,40 2,32 0,36 1,6-3,04
M1T 118 1,54 | 4,00 2,78 0,39 2-3,56
PComA T 108 0,40 | 3,30 1,61 0,66 0,29-2,93
P1T 116 0,70 | 3,50 2,18 0,49 1,2-3,16
P2T 118 1,75 | 3,62 2,36 0,30 1,76-2,96
ICAP 118 2,77 | 6,30 4,26 0,70 2,86-5,66
ICAT 118 3,00 | 6,20 4,32 0,75 2,82-5,82
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3.3.2. M{t s6 bién thé gidi phdu thuong gdp

cua vong PM néo

Bién doi phan trudc cua vng PM nio va mot

s0 nhanh lién quan

1 2
3 4 5
Hinh 1. So 516 minh hoa dang binh thuong va céc
dang bién d6i phan trudc cia vong Willis: 1: dang

binh thuong; 2: thiéu san ACoA; 3: bat sén ACOA;

4: thiéu san A1 mot bén; 5: bat san A1 mot bén.

Bang 4. Théng ké mot sb bién ddi giai phau cua

phan trude da giac Willis

Dang Nam N Tong s6
biéndéi [ n | % | n % n %
Bm\h 34 | 336 |67 | 66,34 | 101 | 85,59
thuong

Thiéu

san 1 20 5 80 6 5,09
AComA

Bat san

ACOmA 0 0 4 100 4 3,39
Thiéu

san Al 0 0 3 100 3 2,53
mot bén

Bat san

Al mot 0 0 4 100 4 3,40
bén

Ty 1& binh thudng cta phan truée vong PM
nao la 85,59% (101/118) trong do ty I¢ nam
chiém 33,66%, nir chiém 66,34%. C6 4 dang
bién ddi & phan trudc caua vong DM nio véi ty 16
14,41% (17/118), trong do ty I¢ nam 5,88%, nit

94,12%.

Hinh 2. Hinh anh tdi phinh & vi tri AcomA kém theo
c6 bat san Al trai. Tran Ngoc H. (ma luu trix: 172/3).

Bién d6i phan sau ciia vong DM néo va mot
s0 nhanh lién quan.

LIGTLIGNT
RS piat

Hinh 3. So d6 minh hoa dang binh thudng va cac
dang bién doi cua phan sau da giac Willis: 1. Dang
binh thuong; 2. Bat san P1 mot bén; 3. Thiéu san P1
mot bén bét san PcomA bén con lai; 4. Thiéu san P1
mot bén; 5. Thiéu san P1 mot bén va thiéu san
PcomA bén con lai; 6. Bat san PComA mot bén; 7.
BAt san PcomA hai bén; 8. Thiéu san PcomA mot
bén; 9. Thiéu san PcomA hai bén.

Ty 1¢ binh thudng phan sau ciia vong Willis
chiém 59,32% (70/118), trong d6 ty 1& nit chiém
da s6 74,29 %. C6 9 dang bién doi cta phan sau
vong Willis chiém ty 1¢ 40,68% (48/118), trong
do ty 1¢ nam 35,42% (17/48) va nir 64,58%
(31/48).
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Hinh 4. Hinh anh bat san PcomA bén phai. Mai Thi H. (ma luwu trit: G98/197).

Bang 5. Ti 1¢ bién d6i ciia nhanh d6i dién vi tri tai phinh

Vi Binh thuong Thiéu san Bit san
: n % n % n %
AComA 20 80 3 12 2 8
PComA 17 85 1 5 2 10

Trong tong s 25 thi phinh ¢ vi tri DM thong
trude ¢o 3 truong hop thiéu san nhanh Al va 1
truong hop bat san nhanh A1 chiém 25%. Coé 1

truong hop thiép san P1 va 2 truong hop bt san
P1 trong tong s6 17 trudng hop c6 tui phinh ¢ vi
tri thong sau chiém 15%.

Hinh 5. Hinh anh tai phinh & vi tri AcomA va bét san nhanh d6i dién A1 bén phai Lwong Thi M.

(ma luu trit: 160/403).



D.V. Ngoc et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 36, No. 4 (2020) 87-95 93

Hinh 6. Hinh anh tti phinh khong 16 ¢ vi tri doan tin M2 DM néo giita. Vii Thi Ph. (ma luu trit: 160/453).

4. Ban luin
4.1. Pdc diém chung ciia doi tiwong nghién ciru

Do tudi hay gip phinh dong mach néo
(PDMN) nhét 1a tir 50-59 tudi chiém 33,9% tong
s6 cac truong hop. Tudi trung binh méc bénh cua
BN 1a 52,59 + 12,27 véi BN mic bénh c6 tudi
16n nhat 1a 83 tudi va nho tudi nhat 1a 18 tudi. PO
tu01 hay gép nhat tir 50-59 tudi chiém 33,9%. Da
s6 cac tac gia nhan thay PDMN chu yéu
duoc phat hién ¢ do tudi 40-60 tudi. Nit gidi
chiém wu thé trong nghién ciru véi ti 18
70,3% voi 83/118 truong hop, ti 1€ nii/nam
2,37:1, két qua nay kha dong nhat véi két qua
clia céc tac gia trong va ngoai nude, déu ghi
nhén ti 1€ nir cao hon nam, dao dong tu 1,15
den 1,5 [[4]]. Theo mot sb tac gia ti 1& ni
mic cao hon nam dugc xem co lién quan den
giam noi tiét t6 Oestrogen ¢ giai doan tién
man kinh, 1am giam cac cac soi collagen &
thanh mach dan t6i giam sirc cing thanh
mach mau.

4.2. Pdc diém phinh PM ndo

Téng s6 tai phinh danh gia trong nghién ciru
14 129, v&i 107 BN ¢6 1 thi phinh chiém 90,68%
va 11 BN xuét hién 2 tai phinh chiém 9,32 %.
Hinh dang tai phinh trong nghién ciru hau hét 1a
dang hinh tai (99,22%) chi c6 2 tai phinh c6 dang
hinh thoi, diéu nay kha phu hop véi cac nghién

ctru cho rang dang PPMN hinh tai gap 70-80%
trong tong s6 PPMN [[5]] va dang phinh
hinh thoi thuong gip ¢ hé dot séng — than
nén thi trong nghién ctru nay 2 tai phinh hinh
thoi déu gip & PM than nén. V& dic diém bo
tdi phinh c6 78 tdi phinh c6 bd déu, nhin chiém
60,47%. Cac TP con lai (51 tii phinh) la tdi
phinh c6 bo khong déu bao gom mat nhin, c6
nam, chia nhiéu mai. Trong s6 cac tai phinh v&,
thi phinh c6 by khong déu chiém phan 16n
85,71% truong hop (42/49 ti phinh vo) va
14,29% bo khong déu chua vo (7/49 tii phinh
v&). Trong nghién ctru cua chung t6i, phan b thi
phinh cha yéu & hé DM canh, trong d6 ¢6 61 tai
phinh & PM canh trong chiém ti 1& cao nhat
47,29%. M6t ti 18 16n tai phinh nim & DM thong
trude (25 i phinh chiém 19,38% ) va DM thong
sau voi 17 truong hop chiém 13,17%. O h¢ dot
song —nén ¢6 7 tai phinh chiém 5,4%. Cac tac
gia déu co chung nhan xét PPMN chu yéu nim
0 hé DM canh. Trong nghién ctru nay, kich thudc
tai phinh cht yéu nam & trong khoang kich thudc
thi phinh tir nho t6i trung binh. Trong d6, tai
phinh nho (3-7mm) la dang tai phinh gap nhiéu
nhit trong nghién ctru v6i 64 truong hop chiém
49,62%. Ti phinh 16n va tai phinh khong 16 déu
chiém ti 18 1a 1,55% véi 2 trudong hop cho mdi
kich thudc. Kich thudce trung binh cta thi phinh
khoang 5,19mm, kich thudc tii nhd nhat 1mm
va I6n nhét (con goi la tii phinh khéng 10) 1a
34mm. Két qua nay phu hop véi két qua nghién
clru clia da sO cAc tac gia.
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4.3. Dac diém vé gzazphau da gidac Willis va mot
0 bién thé giai phau

C6 4 dang bién dbi phan truéc cia vong
Willis trong nghién ciru gom: thiéu san PM
thong trudc (AcomA), bt san DM thong trude,
thiéu san doan A1 DM ndo trudc mot bén va bat
san doan A1 DM nao trude mot bén. Nghién ciru

cia Li xac dinh c6 4 loai bién dbi phén truge
vong Willis, trong d6 co 3 dang bién d6i gidng
nghién ciru ndy gom: bat sin DM thong trudc,
bét san doan A1 DM nio trudce, thiéu san doan
Al DM ndo trude va mot dang khéac d6 1a: bM
thong trudc dang mach doi [[6]]. Dang thiéu san
cua DM thong trudc khong co trong nghién cuu
cua Li.

Bang 6. So sanh ti 1& mot s6 bién doi giai phiu ¢ phan trude da gidc Willis gitra nghién ctru ctia ching toi va tac

gia Hoang Minh Tu

L ez Chung toi Hoang Minh T

Dang bién doi n g % n g %
Binh thuong 101 85,59 71 70,59
Thiéu san AcomA 6 5,09 4 3,92
Bat san AcomA 4 3,39 22 21,57
Thi€u san A1 mot bén 3 2,53 2 1,96
Bat san A1 mot bén 2 1,7 2 1,96

Chiing t6i nhan thay ti 16 mot sd bién doi giai
phéu phan trude ciia Hoang Minh Tua ¢6 chénh 1éch
s0 v6i trong nghién ciru ny (ti 16 bat san DM thong
trude ctia Hoang Minh T cao hon 21,57% so voi
3,39%) [[4]]. Su khéc biét niy co thé do khac nhau
vé ¢& mau va ddi tuong nghién ciu.

Két qua ciia nghién ciru cua chung ti cho
thdy, c6 9 dang bién ddi cta phan sau vong
Willis chiém ty 1¢ 40,68% (48/118), trong d6 ty
1¢ nam 35,42% (17/48) va nit 64,58% (31/48).
Trong cac dang bién d6i phan sau cua vong
Willis, dang bt thuong PM thong sau chiém ty
1& cao nhat 58,7% thiéu san va 23,9% bét san. Su
khac biét nay co thé do han ché cua dong mau
chtra chit can quang luu théng qua DM thong
sau, hon nira PM thong sau thuong cé kich thudc

nho nén c6 thé gy nham lan giita thiéu san va
bat san trén hinh anh MSCT, trong khi néu phau
tich xac hodc su dung may MSCT c¢6 d6 phan
giai cao hon thi két qua s& chinh xac hon. Mot
dic diém ciing hét stc quan trong ddi véi tdi
phinh ¢ vi tri BPM thong trudc va thong sau la
thiéu san/bat san nhanh DM d6i dién (nhanh A1l
d6i v6i thi phinh vi tri thong trude, nhanh P1 dbi
vai thi phinh vi tri thong sau). Trong nghién ctru
nay, trong tong sb 25 tai phinh & vi tri DM thong
trude thi ¢6 3 truong hop thiéu san nhanh Al
chiém 12% va 1 truong hop bét san nhanh Al
chiém 8%. C6 1 truong hop thiéu san P1 va 2
truong hop bat san P1 trong tong sé 17 truong
hop 6 thi phinh & vi tri thong sau chiém 1an lugt
5% (1/20) va 10% (2/20).

Bang 7. So sanh dudng kinh trung binh giita cac doan mach trong vong PM nio va mot sé nhanh lan can giira
mot sO tac giad

BA ICA M1 P1 Al AcomA | PcomA
(P-T) (P-T) (P-T) (P-T) (P-T)
Karatas [[7]] - - - 2,22-212 | 2,15-2,26 - 1,3-1,27
Gunnel [[8]] 3 49 - 28 28 - 2,1
1.0. Yeniceri [[9]] 2,85 424432 | 213-2,10 18 1,58-1,60 - 1,12
Hoang Minh Tu [[4]] 3,62 - 294293 | 215221 | 219-219 1,78 | 167-162
Chung toi 3,29 426-432 | 2,77-278 | 221-218 | 2,23-2,32 165 | 168161
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5. Két ludn

5.1. Pdc diém phinh mach ndo trén phim CLVT
da day ¢ BN phinh DM ndao

- Nit gi6i chiém ti 1& mic cao hon so v6i nam
gidi, 46 tudi mac bénh chu yéu & nhom tudi trung
nién 50-70 tuoi.

- Pa s6 cac BN déu chi c6 mot tai phinh, ti
1€ BN c06 hai ti phinh tr¢ 1én kha it 9,3%

- Dang tai 1a dang phd bién hay gip ¢ ton
thuong phinh mach, tuy nhién ciing c6 thé gip
dang hinh thoi.

- Céc thi phinh c6 bd khong déu, c6 mui, mat
nhan thuong cé nguy co v& cao, ti 18 vd cua tli
phinh ¢ bo khong déu 1a 82,35%

- TGi phinh phan b chi yéu ¢ hé PM canh
chiém 94,6%, phan nho thi phinh gip & hé than nén
- 36t séng va hay gap dang tii phinh hinh thoi.

- Kich thudc ti phinh kha da dang tuy nhién
chu yéu hay gip 1a tii phinh c6 kich thudc rat
nho (dudi 3mm) 33,33% va tai phinh nho (3-
7mm) 49,62%.

5.2. Dic diém da gidc Willis va mét so bién doi
gidi phau cua da giac Willis trén phim chup
CLVT da day ¢ BN phinh mach ndo

- Vé duong kinh trung binh & mot sé doan
mach:

Poan A1 bén trai va phai c6 duong kinh lan
luot: 2,32+ 0,36, 2,23 + 0,42 mm.

PM thong trude: 1,65 £ 0,68mm.

Poan M1 bén trai va phai: 2,78 + 0,39 mm
va 2,77 £ 0,4 mm.

PM thong sau bén trai va phai: 1,61 + 0,66
mm va 1,68 + 0,58 mm.

Doan P1 bén trai va phai: 2,18 £ 0,49 mm va
2,21 + 0,49 mm.

Poan P2 bén trai va phai: 2,36 = 0,3 mm va
2,38 £ 0,34 mm.

DM nén: 3,29 + 0,47 mm.

DM canh trong phai va trai: 4,26 £ 0,7mm va
4,32 £0,75mm.

- Céac dang bién doi ciia vong Willis rat da
dang va phirc tap gdbm c6 13 dang trong d6 c6 4

dang bién d6i phan trudc da giac Willis, c6 9
dang bién d6i don thuan ¢ phan sau da giac
Willis. Chu yéu 13 gip dang bat thuong (bat san,
thiéu san) cua thong trude 1a 8,48% va bat
thuong thong sau 1a 82,6%. Cac bién doi giai
phiu bt thuong & da giac Willis co thé hd tro
cho viéc chan doan va diéu tri sém bénh 1y phinh
mach nao.
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