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Describe the anatomical variations in posterior half of
the circle of Willis using computed tomography
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SUMMARY Objective: To describe the anatomical variations in posterior
half of the circle of Willis and to determine the rate of the anatomical
variability of these arteries.

Materials and Methods: We conducted a cross-sectional study in
480 people who were performed CT angiography of the cerebral arteries
at the University Medical Center Hospital between January 2019 and
December 2020. The blood vessels to be investigated included: posterior
communicating arteries, posterior cerebral arteries, basal artery, anterior
inferior cerebellar arteries, posterior inferior cerebellar arteries, and the
superior cerebellar artery. A radiologist who had more than 5 years of
experience of CT brain evaluates these anatomical variations: hypoplasia,
aplasia, fetal type, fenestration, duplication, triplication and double origin.

Results: The study was composed of 480 people (259 males,
221 females). The mean age of people was 55.7 = 16.7 years (range,
2 - 102 years). 50 - 69 age group accounts for the majority with 237
people (49.4%). The anatomical variations of posterior communicating
artery: unilateral hypoplasia 38.5%, bilateral hypoplasia 19.4%,
unilateral aplasia 22.9%, bilateral aplasia 4.0%, fenestration 0.4%. The
anatomical variations of posterior cerebral artery: unilateral hypoplasia
10.2%, bilateral hypoplasia 3.5%, unilateral aplasia 8.8%, bilateral
aplasia 1.3%, unilateral fetal 17.9%, bilateral fetal 5%. The anatomical
variations of basal artery: hypoplasia 5.6%, aplasia 0%, fenestration
0.6%. The anatomical variations of anterior inferior cerebellar artery:
unilateral aplasia 30%, bilateral aplasia 10.4%, unilateral duplication
1.3%, bilateral duplication 5.8%, triplication 0.2%. The anatomical
variations of posterior inferior cerebellar artery: unilateral aplasia 29%,
bilateral aplasia 5.8%, unilateral duplication 0.4%, bilateral duplication
0%, fenestration 0.2%, double origin 0.2%. The anatomical variations of
the superior cerebellar artery: aplasia 0%, unilateral duplication 11.3%,
bilateral duplication 2.9%, triplication 1.7%, double origin 0.4%.

Conclusion: The anatomical variations in posterior half of the circle

* Bénh vién Da khoa khu viee of Willis are common. The most common abnormalities are the fetal type of
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and the duplication of the superior cerebellar artery.
**% BV DHYD, TP. HCM.
, Keywords: posterior circulatory system, computed tomography,
*¥*%* Hoi chan doan hinh anh

anatomical variations.
TP HCM

DIEN QUANG VIET NAM S 40 - 11/2020 87



NGHIEN CUU KHOA HOC

1. MO PAU

Kién th&rc vé& gidi phdu mach mau ndo déng vai
tro quan trong trong thwc hanh lam sang khéng chi déi
v&i cac phau thuat vien chuyén nganh than kinh ma con
htru ich vé&i tAt cd cac bac si can thiép ndi mach, cac
bac si hinh &nh hoc...Trong nhitng ndm gan day, phau
thuat va cac phwong phap can thiép ndi mach diéu tri
cac bénh ly ndo da dat dwoc nhiéu tién bd dang ké dac
biét la phau thuat than kinh it xam |&n va can thiép noi
mach diéu tri cac tui phinh, di dang mach mau nao, dot
quy ndo... Cac ky thuat nay doi héi sw hiéu biét virng
vang vé giai phdu mach mau ndo nhdm han ché téi da
cac nguy co, tai bién bién chirng trong va sau phau
thuat. Vi vay, viéc khao sat cac bién thé mach mau nao
la khéng thé thiéu trong ké hoach diéu tri cho cac bénh
nhan. Pay la cong viéc lién quan dén cac bac si hinh
&nh hoc, cac bac silam can thiép ndi mach va cac phau
thuat vién. Sy thdng nhét trong nhan dang dwong di,
bién thé giai phau va do dac kich thwéc clia cac mach
mau n&o rat quan trong va can thiét 2.

Hién nay, chup cét 16p vi tinh (CLVT) duwoc xem la
mot phwong tién rat cé gia tri trong danh gia hé mach
mau ndo. Phuong tién hinh &nh nay kha phd bién va
dwoc trang bi tai hdu hét cac co sé& y té 16n trén thé
gi¢i. Cung vai sy ra doi nbi tiép nhau clia cac dong may
CLVT ngay cang hién dai v&i nhiéu tinh n&ng hiru ich,
nhiéu phan mém (ng dung trong x& ly mach mau ra
ddi, tao ra cac hinh anh dep va ré nét ctia hé théng cac
mach mau quan trong trong co' thé néi chung va mach
mau ndo ndi riéng. Hinh anh CLVT mach mau ndo phac
hoa chinh xac cac chi tiét gidi phau, tir d6 gilp nguoi
thue hién tim duoc cac bién thé, do dac kich thudc, xac
dinh mach mau can diéu tri. Cung véi nhivng wu diém
nhw khéng xam l4n, thdi gian chup nhanh, tién loi va
chi phi th&p hon chup mach mau sé héa xéa nén, CLVT
ngay cang duoc st dung rong rai va khang dinh vai tro
khong thé thiéu trong danh gia mach mau nao ¢

Trén thuc t&, nghién ctvu vé gidi phAu mach mau
ndo da dwoc tién hanh tr cach day rat lau va duwoc
thwe hién & nhiéu qubc gia trén thé gidi. Hién nay, do
sw khan hiém vé sé lwong cac tiéu ban xac, xu hwéng
nghién ctu gidi phau mach mau ndo trén nguoi sbng

dwa vao cac phwong tién hinh anh nhw chup chup
mach sb héa x6a nén hay CLVT rat phd bién tai nhiéu
noi trén thé gidi trong khi tinh hinh nghién ctru vé& van
dé nay con it & Viét Nam. Xuat phat tir thwe té nay,
ching toi tién hanh nghién ctu bat thuwong gidi phau
nlra sau clia vong dong mach nao véi cac muc tiéu moé
ta bat thwong gidi phau niva sau clia vong ddong mach
ndo va xac dinh ti 1é dang bat thwéong gidi phau nira sau
vong déng mach néo.

Il. DOI TWQNG VA PHYONG PHAP

Nghién clru c&t ngang mb ta trén 480 ngudi co
chup cat I1&p vi tinh mach mau nao tai bénh vién Bai hoc
Y dwoc TP.HCM tir thang 1/2019 dén thang 12/2020.

Hinh anh CLVT cla nhom nghién ctru dwgec chup
b&i may CT da day dau do (Somatom Definition AS+ 128
va Somatom Definition AS+ 64, Siemens Healthineers,
Germany). Qui trinh chup CLVT mach mau nao dwoc
chudn héa. Cac thubc twong phan dugc st dung la
loai khéng ion hoa, ap lwc thdm thiu thap gdm Ultravist
350 (lopromide, néng d6 350mg/ml), Onipaque 350
(lohexol, nbng d6 350mg/ml) va Xenetix 350 (lobitriodol,
ndng d6 350mg/ml). Liéu thuéc twong phan: 1,5 — 2ml/
kg can nang. BPuong dung thubc twong phan: truyén
thubc qua mat trwdc tinh mach ving khuyu tay. Téc do
bom thuéc: 5 ml/giay. Hé thdng bom tiém tw dong hai
nong 18G duoc sir dung nham dam bao sy chinh xac
vé lidu lwong va tdc dd bom thubc twong phan khi thuc
hién k¥ thuat dong hoc. Dung k¥ thuat bolus tracking dé
tdi wu hoa thoi gian cho.

X0 ly mach mau bang phan mém CT Neuro DSA
trén Syngovia va phan mém Carestream. Sau khi tai
hinh Ién, str dung cac hinh chup mach mau va thi trwéc
tiém cung théng sb vi tri dé thu dwoc hinh anh xéa
nén. Tl hinh nay thwc hién cac ky thuat tai tao da mat
phéng, phéng chiéu cwéong do téi da (MIP), tao khéi thé
tich (VRT), tai tao mat phang cong, s dung ky thuat
dudi thdng mach mau dé quan sat va do dac mach mau
dé dang hon.

Céac mach mau duoc khao sat gdbm: ddng mach
théng sau, dong mach ndo sau, ddng mach than nén,
dong mach tiéu nao duéi trwdc, ddong mach tidu ndo
dwdi sau va dong mach tiéu ndo trén. Cac dang bat
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thwong gidi phdu dwoc khao sat bdi mot bac si chan
doan hinh anh cé kinh nghiém trén 5 nam gém: thiéu
san, b4t san, dang bao thai, dang vong nhan, nhan dai,
nhan ba, va dang hai vi tri xuat phat.

Mb ta tAn s, ti I& phan tram dbi véi bién dinh tinh.
M6 ta gia tri trung binh va d6 léch chuan dbi voi bién
dinh lwgng c6 phan phéi binh thuwong va mo ta gia tri
trung vi, khodng t& vi dbi véi bién dinh lwong cé phan
phéi khong binh thuong.

Duing cac phép kiém dinh chi binh phwong, Fisher
dé kiém cac fi lé.

D liéu dwoc phan tich bang phan mém STATA
14.1, Stata Corp, USA. Cac phép kiém dinh dwoc xem
la khac biét cé y nghia théng ké khi p < 0,05.

. KET QUA

Nghién ctru gdbm 480 ngudi (259 nam, 221 nik).
Tubi trung binh 1a 55,7 + 16,7, tubi nhd nhét la 2, Ion
nhét 1a 102. Nhém tudi 50 — 69 chiém da sé va&i 237
nguoi (49,4%) (Biéu dd 1).

60 0% 49.4%
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Biéu dd 1. Phan bé mau nghién ctru theo nhém tudi

Cac dang bién thé dong mach thong sau:
thiéu san mot bén 38,5%; thiéu san hai bén 19,4%;
bat san mot bén 22,9%; bat san hai bén 4,0%; dang
vong nhan 0,4%. Cac dang bién thé dong mach nao
sau: thiéu san mot bén 10,2%; thiéu san hai bén 3,5%;
bat san mot bén 8,8%; bat san hai bén 1,3%; bao thai
mot bén 17,9%; bao thai hai bén 5%. Cac dang bién
thé dong mach than nén: thiéu san 5,6%, bat san 0%,
dang vong nhan 0,6%. Cac dang bién thé déng mach
tidu ndo dwdi tredc: bat san mot bén 30%, bat san hai

bén 10,4%; hai nhanh mét bén 1,3%; hai nhanh hai bén
5,8%; ba nhanh 0,2%. Cac dang bién thé déng mach
tidu ndo dwdi sau: bat san mdt bén 29,0%; bat san hai
bén 5,8%; hai nhanh mo6t bén 0,4%; hai nhanh hai bén
0%; dang vong nhan 0,2%; dang hai vi tri xuét phat
0,2%. Céac dang bién thé dong mach tiéu nao trén: bat
san 0%; hai nhanh mot bén 11,3%; hai nhanh hai bén
2,9%; ba nhanh 1,7%; dang hai vi tri xuét phat 0,4%
(Béng 1).

Bang 1. Cac dang bién thé giai phau cac dong mach nira sau vong Willis va hé dét séng than nén

. . . bong mach bong mach bong
boéng mach | Boéng mach | Béng mach P 2 .z
N ~ R tieu nao tieu nédo mach tieu
thong sau nao sau than nén L. | L. A
dwéi trwére dwéi sau nao trén
B4t san mot bén 110 (22,9) 42 (8,8) 0 144 (30) 139 (29,0)
Bét san hai bén 19 (4,0) 6 (1,3) - 50 (10,4) 28 (5,8) 0
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Thiéu san mot bén

185 (38,5)

49 (10,2)

27 (5,6)

Thiéu san hai bén

93 (19,4)

17 (3,5)

Hai nhanh mét bén

6 (1,3)

54 (11,3)

Hai nhanh hai bén

28 (5,8%)

14 (2,9)

Bao thai mot bén - 86 (17,9)

Bao thai hai bén - 24 (5)

Ba nhanh - -

- 1(0,2) -- 3(1,7)

Vong nhan 2 (0,4) -

3(0,6) -

1(0,2) -

Hai vi tri xuat phat - -

1(0,2) 2(04)

*S trong 6 1a s6 trwong hop, sd trong ngodc don
la ti 1& phan tram, dau ‘- 1a khéng co.

Ti 1& cac dang nira sau vong tuan hoan lan lwot
la: ddng mach théng sau 2 bén hién dién binh thuwdng
16%, ddng mach n&o sau bao thai 1 bén, ddng mach
théng sau bén con lai binh thwérng, khong thiéu hoac
b4t san doan P1 dong mach ndo sau 1,9%, khéng co
trwdng hop nao déng mach nao sau dang bao thai 2
bén ma khéng thiéu hodc bat san doan P1 dong mach
ndo sau, dong mach théng sau binh thwdng 1 bén,
thiéu or bat san bén con lai 22,1%, dong mach théng

sau thiéu san hodc bat san ca 2 bén 38,8%, dong mach
n&o sau bao thai 1 bén kém thiéu hoac bat san P1 dong
mach nao sau 7,7%, ddng mach ndo sau bao thai 1
bén, thiéu or bt sdn Pcom bén con lai, ddng mach néo
sau binh thwong 0,8%, déng mach nao sau bao thai 1
bén, thiéu or bat san doan P1 dong mach nao sau va
dong mach thdng sau bén coén lai 7,7%, ddng mach nao
sau dang bao thai 2 bén, thidu or bat san doan P1 dong
mach néo sau 2 bén 4,4%, ddng mach néo sau dang
bao thai 2 bén, thiéu or bat sdn doan P1 déng mach nao
sau 1 bén 0,6% (Bang 2).

Bang 2. Cac dang nira sau vong dong mach nao

Tan sb Tile
Pcom 2 bén hién dién binh thwong (a) 77 16,0
E)(_f)zng mavlch r)éo’sau bao thai 1 bén, Pcom bén con lai binh thwong, khdng 9 19
thieu hoac bat san doan P1 PCA (b) ’
PCA dang bao thai 2 bén, khéng thiéu ho&c bat s&n doan P1 PCA (c) 0 0
Pcom binh thwéng 1 bén, thiéu or bt san bén con lai (d) 106 22,1
Pcom thiéu san ho&c bat san ca 2 bén (e) 186 38,8
PCA bao thai 1 bén kém thiéu hodc bat san P1 PCA (f) 37 7,7
PCA bao thai 1 bén, thiéu or bat sdn Pcom bén con lai, PCA binh thwdng (g) 4 0,8
PCA bao thai 1 bén, thiéu or bat san doan P1 PCA va Pcom bén con lai (h) 37 7,7
PCA dang bao thai 2 bén, thiéu or bat san doan P1 PCA 2 bén (i) 21 4,4
PCA dang bao thai 2 bén, thiéu or bat s&n doan P1 PCA 1 bén (j) 3 0,6
Téng 480 100

* Pcom: dong mach thdng sau, PCA: dong mach nao sau.
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IV. BAN LUAN

DPong mach théng sau la cau két néi quan trong
gitra hé tudn hoan trwéc va sau, bién thé giai phau cla
ddng mach nay cé anh hwéng dén mot sé két cuc lam
sang®. Thiéu san dong mach théng sau trong nghién
clru clia chang téi chiém ti 1& 57,9%, trong d6 thiéu san
mot bén 38,5%, thiéu san ca hai bén 19,4%. De Silva
nghién ctru trén 193 tt thi cho thay ti 1& thiéu san dong
mach théng sau ca hai bén chiém 51% va thiéu san mot
bén chiém 13%. Nghién ctu ctia chung t6i cling nhw
tac gia Silva cho thay ti 1é thiéu sdn ddng mach théng
sau kha cao.

Nghién clru clia chung t6i cho két qua thiéu san
dong mach nao sau chiém ti 1& 13,8%, trong d6 thiéu
san mot bén 10,2%, thiéu san ca hai bén 3,5%. De Silva
nghién ctu 193 ttr thi cho thay ti & thiéu san doan P1
déng mach nado sau ca hai bén 2%, mot bén 4%°. Dang
bao thai ddng mach ndo sau trong nghién clru cla
chung t6i chiém ti 1& 22,9%, bén trai 12,7%, bén phai
15,2%, ca hai bén 5% (Hinh 1). Gaigalaite nam 2019
nghién ctu trén 923 ngwdi khée manh cho thay dang
bao thai ciia ddng mach n&o sau chiém ti 1& 15,9%, ca
hai bén trong 2,3%8. Két qua nay thap hon ti |é trong
nghién ctru clia ching t6i. Choi nam 2020 nghién ctru
480 trwdng hop co tui phinh ddng mach théng sau
cho thay dang bao thai ddng mach ndo sau chiém ti
l& 32,5% '. Két qua nay cao hon ti 1& trong nghién ctu
clia ching to6i. Bidu nay cé thé dworc ly giai do sw khac
biét trong cach chon mau. Bhanu ndm 2020 nghién clru
dang bién thé thidu san dong mach théng sau va dang
bao thai ddng mach ndo sau trén 231 ngwdi c6 nhirng
triéu ching than kinh khac nhau bang ky thuat chup
cong hwdng tir voi tlr lwc 3 Tesla. Két qua cho thay tile
dang bao thai déng mach nado sau la 5,6% °. Ti I1é nay
thap hon han so véi nghién ctu ctia chung toi va mot
sb tac gid khac. Diéu nay co thé giai thich do phwong
tién lwa chon khac nhau.

Nghién ctru cua chung t6i ghi nhan 3 (0,6%)
trwng hop dong mach than nén dang vong nhan (Hinh
2). Ti I& nay thay ddi tiy theo nghién ctru. Mét sb tac
giad bao cao dang dong mach than nén vong nhan co ti
l& tv 0,5 dén 6% tuy theo k¥ thuat dwoc siv dung 0. Vi

tri vong nhan thwong gap nhat & doan gan chd nbi dbt
sbéng-than nén, & doan gitra va doan cudi it gap. Day la
mot dang quan trong can dwoc ghi nhan dac biét trong
trwérng hop c6 tdi phinh ddng mach hodc dét quy tuan
hoan sau "3,

Pong mach tiéu ndo trén xuét phat tir dong
mach than nén ngay trwéc khi than nén chia nhanh
dong mach nao sau phai va trai. BPwong di clia dong
mach nay twong dbi cb dinh hon so véi dong mach tiéu
ndo dwéi sau va dwdi tridc. Nghién clru clia ching toi
cho thdy déng mach tiéu n&o trén nhan doéi gap trong
9,4% bén trai va 7,7% bén phai va 2,9% ca hai bén.
Stopford nam 1916 nghién ctru nhirng mach mau vung
hd sau da bao céo ti 1& nhan d6i dong mach tiéu nao
trén bén phai la 12%, bén trai 16% va 3% ca hai bén .
Nghién ctu cla tac gid cling cho thdy dang nhan doi
dong mach tiéu ndo trén gap & bén trai nhiéu hon bén
phai va ti 16 gap dang nhan d6i ca hai bén twong tw
nghién ctru cta chung toéi.

Nghién clru cla chung t6i bao céo ti 1&é dong
mach tiéu ndo dwai tredc mot nhanh ca hai bén trong
53,3% trwong hgp, mét nhanh bén trai 69,2%, mot
nhanh bén phai 71,5%, c6 nhan déi dong mach tiéu
néo dudi trwdc chiém ti 1& 7,1%, va cé ba déng mach
tiéu nao dudi trwdc chiém 0,2%, khdng cé nhanh dong
mach dwéi trwde trong 10,4%. Naidich bao cao ti 1é
nhan déi ddng mach tidu ndo duwéi trwdc gap trong 29%
trwdng hop '°. Blackburn nghién ctru 220 bénh nhan
va bao cao nhan déi déng mach tiéu ndo dwdi trwdc
chiém ti 1& 3,6% . Martin va cong sw bao cdo ti & cao
hon han v&i ddng mach tiéu ndo dwdi trudc mot nhanh
trong 72% trwong hop, nhan déi dong mach tiéu nao
duéi trwdc chiém i 1& 26%, va cé ba ddéng mach tiéu
néo dwdi trwde chiém 2% 2.

Nghién ctru ctia ching téi cho thay déng mach
tiéu ndo dwdi sau bat san mdt bén 29%, bat san hai
bén 5,8%. Mot sb trwérng hop hiém gap dong mach tiéu
ndo duwdi sau cé thé cung cdp mau cho ca hai ban cau
tiéu ndo. Tac gid Cullen ndm 2005 nghién ctru dang
bién thé déng mach tiéu ndo dwéi sau bao céo ti &
bat san dong mach tiéu ndo dwdi sau dwoc tim thay
& 26% bénh nhan 7. Trong nghién clru clia ching toi
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c6 mét tredng hgp ddng mach tiéu ndo dwdi sau dang
vong nhan. Dang bién thé vong nhan cta déng mach
tiéu ndo dwdi sau hiém gap va thwong chi dwoc ghi
nhan trong y van & dang bao céo ca '®'°. Dang vong
nhan cGia d6ng mach tiéu ndo dwadi sau dwoc bao cao
b&i Theodosopoulos va & mét bénh nhan xuét huyét
dwdi nhén hé sau 2. Nakamura ndm 2019 da bao cao
mot trieeng hop hiém ti phinh dang thoi khdng vé xuét

V. KET LUAN

Bt thwong giai phdu nlra sau vong déng mach
néo rat da dang véi ti 1& cac dang thay ddi tuy theo
nhanh dong mach. Cac bat thwéng hay gap la dong

TAI LIEU THAM KHAO

phat tir nhanh bén ctia vong nhan déng mach tiéu nao
dwdi sau 2'. Trong nghién clru cla ching téi co6 mot
trwong hop déng mach tidu ndo dwdi sau cé hai vj tri
xuét phat. Déng mach tiéu ndo dwdi sau cé hai vi tri
xuét phat ciing la dang bién thé hiém gap va ciing dwoc
béo cao 222, P4y la mét dang quan trong can duoc ghi
nhan dac biét trong trwdng hop ¢é tui phinh déng mach
dét séng hoac tui phinh ddng mach tiéu nao duéi sau.

Hinh 1. Pong mach néao sau
dang bao thai, dong mach tiéu
nao trén phai 3 nhanh. A. Hinh
axial MIP cho thdy déng mach ndo
sau phdi dang bao thai (mii tén
xanh), bat sdn nhanh P1 ddng mach
ndo sau phai (mdi tén vang). B.
Hinh coronal cho thdy déng mach
tiéu nao trén phai 3 nhanh (cac mi
tén do).

Hinh 2. Pong mach than nén
dang vong nhan, dong mach tiéu
ndo dwdi sau xuat phat tir vong
nhan. Hinh coronal MIP (A) va VRT
(B) x6a nén cho thdy déng mach than
nén dang vong nhan — hai nhanh tach
ra ngay sau chd hop luwu hai dong
mach dét sbng, sau dé hop nhét tr&
lai (mdii tén trdng). Nhanh déng mach
tiéu ndo dwdi sau bén trai xuét phat to
vong nhan (mi tén dd).
mach ndo sau
bao thai, thiéu hodc bat sdn ddng mach théng sau, thiéu
ho&c bat sdn ddong mach tiéu nao dudi trudc va dudi
sau va dang nhan déi clia ddng mach tiéu n3o trén.

1 Choi, H. H. et al. Impact of fetal-type posterior cerebral artery on recanalization of posterior communicating

artery aneurysms after coil embolization: matched-pair case-control study. Journal of neurointerventional
surgery 12, 783-787, doi:10.1136/neurintsurg-2019-015531 (2020).

2 Martin, R. G., Grant, J. L., Peace, D., Theiss, C. & Rhoton, A. L., Jr. Microsurgical relationships of the
anterior inferior cerebellar artery and the facial-vestibulocochlear nerve complex. Neurosurgery 6, 483-507,

doi:10.1227/00006123-198005000-00001 (1980).
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TOM TAT

Muc tiéu. M6 ta bat thuong giai phiu nira sau ciia vong dong mach nio va xac dinh ti 1¢ dang bét thuong giai phau nira

sau vong dong mach ndo.

Phuong phap. Nghién ctru cit ngang mo ta 480 ngudi ¢o chup cét 16p vi tinh mach méau néo tai bénh vién Pai hoc Y Dugc
TP.HCM tur thang 1/2019 dén thang 12/2020. Cac mach mau duoc khao sat gém: dong mach thong sau, dong mach ndo sau, dong mach
than nén, dong mach tiéu ndo dudi trudc, dong mach tiéu ndo dudi sau va dong mach tiéu ndo trén. Cac dang bét thuong giai phau duoc
khao sat boi mot béac si chan doan hinh anh c6 kinh nghiém trén 5 nam gém: thiéu san, bat san, dang bao thai, dang vong nhan, nhan

d6i, nhan ba, va dang hai vi tri xuét phat.

Két qua. Nghién ctru gdm 480 ngudi (259 nam, 221 nit). Tudi trung binh 14 55,7 + 16,7, tudi nhé nhat 14 2, 16n nhat 1a 102.
Nhom tudi 50 — 69 chiém da s v&i 237 nguoi (49,4%). Cac dang bién thé dong mach thong sau: thiéu san mot bén 38,5%; thiéu
san hai bén 19,4%; bat san mot bén 22,9%; bt san hai bén 4,0%; dang vong nhan 0,4%. Céc dang bién thé dong mach nao sau:
thiéu san mot bén 10,2%; thiéu san hai bén 3,5%; bat san mot bén 8,8%; bt san hai bén 1,3%; bao thai mot bén 17,9%; bao thai
hai bén 5%. Cac dang bién thé dong mach than nén: thiéu san 5,6%, bét san 0%; dang vong nhin 0,6%. Cac dang bién thé dong
mach tidu ndo dudi trude: bat san mot bén 30%; bit san hai bén 10,4%; hai nhanh mot bén 1,3%; hai nhanh hai bén 5,8%:; ba
nhanh 0,2%. Cac dang bién thé dong mach tiéu ndo dudi sau: bt san mot bén 29,0%; bit san hai bén 5,8%; hai nhanh mot bén
0,4%; hai nhanh hai bén 0%; dang vong nhan 0,2%; dang hai vi tri Xuét phat 0,2%. Cac dang bién thé dong mach tiéu ndo trén:
bat san 0%; hai nhanh mot bén 11,3%; hai nhanh hai bén 2,9%; ba nhanh 1,7%, dang hai vi tri xuét phat 0,4%.

Két luan. Bién thé giai phiu nira sau vong dong mach nio rat da dang vdi ti 16 cac dang thay dbi tiy theo nhanh dong
mach. Cac bat thuong hay gap 1a dong mach ndo sau bao thai, thiéu hodc bit san dong mach thong sau, thiéu hodc bét san dong

mach tiéu ndo dudi trude va dudi sau va dang nhan doi ctia dong mach tiéu nao trén.

Tir khéa: hé tuan hoan sau, cét 16p vi tinh, bt thudng giai phau.
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