Siéu am Doppler xuyén so:
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1. G101 THIEV

Siéu &m doppler xuyén so la mét cong cu chdn doan khong xam ldn. Sir dung séng siéu &m dé déanh gid luu
lugng mau trong ndo, trén co ché séng siéu am doi lai qua nhiing té bao hong cau di trong mach mau. Sy chuyén
dong ctia céc t€ bao mau gy ra sy thay d6i ctia song am phan xa dugic goi la hiéu ting Doppler. Siéu 4m Doppler
van dung hiéu ting Doppler d€ tao ra hinh anh chuyén dong ctia cdic mo va dich co thé va van téc tuong do6i
ctia chiing vé6i ddu phat. [6]
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Hinh 1.1. Hiéu 1ing doppler trong siéu dm

Do hiéu ting doppler, séng siéu dm phdn xq tii hong cdu sé bi thay doi vé budc séng, bubc song sé ting néu hong
cdu di ra xa khéi ddu do va ngugc lai. Sy thay doi budc song theo chuyén dong nay sé dugc ddu do thu lai, phan
tich, tir d6 cho ra tin hiéu tuong ting vdi hudng va vdn téc ciia dong chdy trong long mach.

Tén s6 cang thdp kha ning xuyén ctia song siéu dm cang tot, cho khao sat 6 vi tri sdu hon, song siéu 4m
c6 tan s6 cao hon thi ngugc lai, nhung sé cho d6 phéan gii cao hon. Do d6 loai dau do siéu 4m xuyén so c6
tdn s6 1-2MHz dugc st dung. [1]

Bdng 1.1. Cdc tdn s6 song siéu dm ding trong khdo sdt mach mdu

Daudo 16MHz Daudo SMHz Daudo 4MHz Diudo 1-2MHz
Dénh gid mach mau Dénh gia mach mau quanh Dénh gid mach canh ngoai so Ung dung trong siéu
dugcboclo trongphau | mat Dénh gid machméu chitrén | am doppler xuyén so
thuat Dénh gid dong mach ngon tay | & chi dusi

Vixuong so khong dé dang dé song siéu am xuyén qua, siéu &m xuyén so dugc tién hanh qua cac ctia s6

thai duong, mat, géc ham, chdm, noi séng dm dé dang dén dugc mach méu can khao st hon cac vi tri khéc.
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Hinh 1.2. Cdc cita s6 diing trong siéu dm xuyén so
Siéu dm xuyén so dugc tién hanh qua cdc cita s6 thdi
duong (A), mdt (B), chdm (C), géc ham (D).

Uu diém cua siéu dm doppler xuyén so so vdi
cac ki thuat khao sit mach mau nao khac la sy linh
hoat, chi phi tiét kiém, khong x4m ldn, c6 thé thuc
hién nhiéu lan ma khong cé tic dung phu. Siéu
am doppler xuyén so (TCD) dugc vi nhu 1a “6ng
nghe” ctia nao, véi sy xudt hién cua cic may TCD
xéach tay, khao sat mach mau nao tai giudng tré nén
linh hoat hon bao gid hét. Két qua khao sat TCD
phu thudc vao ki ning ctia ngudi thuc hién, trong
tay cac chuyén gia giau kinh nghiém, c6 thé dat d¢
chinh xéc t6i 90% so véi chup mach méau nao s6 hoa
x6a nén. Vin dé phu thudc vao ki thuét ctia ngudi
thuc hién ngay cang dugc khic phuc véi cic cong
nghé TCD méi nhu siéu 4m doppler mau xuyén
so dung hinh (transcranical color doppler imaging
~ TCDI). TCD cung cép céc thong tin vé van tc,
huéng ctia dong chay torng mach mau, khang luc
ctia mach mdu, TCD phy thu¢c nhiéu vé kha ning
xuyén qua xuong cla song siéu 4m & tiing cd thé;
mot s6 yéu t6 gy han ché khao sat ctia TCD do
lam gidm kha niang xuyén 4m bao gém d¢ tudi ting,
giGi nti, man kinh. Mot s6 ngudi hoan toan khong
thé siéu 4m qua ca s6 thai duong (khoang 10%
dan s6 chau Au va 20-30% dan s6 chau A). Ngoai

ra két qua siéu &m xuyén so c6 thé bi anh hudng bai
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céc thay d6i co thé khéc nhu stic co bop co tim, do

nhét mau, dong mach canh ngoai so. [7]

Bang 1.2. Uy, nhugc diém ciia siéu dm doppler xuyén so

UUDIEM HAN CHE
Khong xam lin Phu thudc kha nang ngusi
thuc hién
Cothétheodoitheo | Khongcungcap hinh anh
thoi gian thyckéo dai | gidi phau tryc tiép
Chi phi ¢, don gian, Gidi han béi ctia s6 siéu am
linh hoat quaxuong
Bi dnh huong bai cac thay
déi hé théng tim mach

2 loai thiét bi TCD chinh hién nay dung trong
kh3o sit mach mdu nio la Transcranial Color
Doppler (TCD c¢6 dién) va Transcranial Color
Doppler Imaging (TCDI). Dau do trén méy TCDI
c6 dang ban rong hon, phat séng va thu tin hiéu lién
tuc, v6i nhiéu kénh phat séng va céng nhdn mau,
cho phép khéo sat hinh anh mach mau va moé lan
can. Bai nay chu yéu dé cap dén cac ki thuét thyc
hién trén mdy power motion-mode TCD (PMD-
TCD), v6n dua trén nén tang cia TCD c6 dién,
mdy c6 nhiéu céng thu mau dé khao sit déng thai
nhiéu d¢ sau. [6]

Hinh 1.3. So sdnh cdc logi ddu do TCD
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Bén trdi: Mot chivm song vdi mot cong thu mau
(TCD c6 dién); Giita: mot chiim séng véi nhiéu cong
thu mau cho khéo sdt & nhiéu dé sau (PMD-TCD —
power motion-mode TCD - thiét bj duoc dé cdp chil
yéu trong bai); Phdi: nhiéu chivm séng vdi nhiéu cong
cho kha ndng quét lién tuc va dyng hinh, giiip theo doi
thoi gian thyc (TCDI)

= 56 o[ 50 -
86 56 |55 25 |0.88 1.75 |0.56 0.78

Hinh 1.4. Khdc biét giita giao dién mdy PMD-TCD va
TCDI

(trén): PMD-TCD cho phép khdo sdt phd séng,
vdn toc, huéng dong chdy

(du6i): TCDI qua ciia s6 thdi duong cho thdy hinh
dnh mach mdu, hudng dong chdy, van téc va phd séng

2. CHi BINH:

« Theo doi dy phong dét quy tién phat va chi
dinh truyén mau & tré mic bénh hong cau hinh liém

« DBanh gid hep tic dong mach néi so trong nhoi
mau nao

« Dénh gia co thit mach trong xuat huyét dudi nhén

« Danh gid phan xa thanh mach

« Theo doi va phat hién nguy co thuyén tic,
phat hién shunt phai - tréi

o Chin doan chét nao
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« Theo do6i trong va sau tién hanh tiéu sgi huyét

« Danh gid tinh trang ting 4p luc ndi so

« Danh gid sy tai phan bé tudn hoan nao

Choéng chi dinh: TCD khong c6 chéng chi dinh,
nhung can luu y vé miic ning lugng st dung trong
khao sat, can tudn theo nguyén tic ding mtic ning
luong tdi thiéu du dé€ khao sat, d€ tranh gy cdc hiéu
ung sinh hoc 1én mo, nhit la hiéu tng nhiét. Khi
siéu &m qua ctia s6 mit, can dat mic nang lugng
dudi 10% cudng d6 t6i da ctia may. [6]

3. GIAI PHAU

Nao dugc cdp mau thong qua bén dong mach
chinh, gém hai dong mach canh va hai dong mach
dét séng.

Internal Carotid Artery

N

7

External Carotid Artery

Imternal Carotid Artery

A

External Carotid Artery

Common Carotid Artery

L/’

Commen Carotid Artery

Subclavian Artery

™~

Brachiocephalic Artery

T Subclavian Artery

Aartic Arch

Hinh 3.1. Gidi phdu dong mach cdp mdu cho ndo tai

viing cd

Dong mach canh chung bén phai xudt phat tir
than dong mach canh tay dau, dong mach canh
chung trai xudt phét tit cung dong mach chu. Péng
mach canh chung tich ra thanh hai dong mach:
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dong mach canh trong va dong mach canh ngoai &
ngang mtic bd trén sun gidp. Poan cudi dong mach
canh chung & ché chia déi va doan ddu dong mach
canh trong phinh ra goi 13 hanh canh. Péng mach
chui qualé dong mach canh ¢ mat dudixuong da, roi
qua 6ng dong mach canh & trong xuong da va thoat
ra khoi 6ng ¢ dinh xuong dd d€ vao trong so. Dong
mach canh trong doan ngoai so khong c6 nganh bén.

Dong mach cinh trong di vao xoang hang,
Trong xoang hang, dong mach canh trong chay
doc mit ngoai ctia than xuong buém (doan CS),

Ooan xocang
hang

Doan xuong 4
as

©oan cé

OM canh trong tréi
(nhin tir trudc)

X thi (1)
OM mét

DM ndo trurdie
OM nlo gilra

DM thing sau

OM cinh trong tréi

sau d6 quit ra trudc va di bén ngoai yén buém doc
theo thanh bén ctia xuong buém (doan C 4) ;saudo
quat ngugc ra sau di dudi chin miu giuong trudc
(doan C,). Sau khi ra khoi xoang hang, n6 xuyén
vao mang cting phia trong mdu giudng trudc va di
dudi than kinh thi (doan C,), ti€p d6 né di trong
khoang duéi nhén (doan Cl). boanC,C, C, hop
thanh siphon dong mach canh, tit sau ché tich ra
dong mach mit dén tin cung chia ra déng mach
nao trudc, ddong mach nao gita, dong mach thong

sau va dong mach mach mac trudc.

M&u givdng ~OM ndo __OM nia O ndo trubc
trude [— itra >
L e lién
OM mach, MHn¢

OM ndo sau

Hinh 3.2. Gidi phdu déng mach canh trong va dong mach than nén

Cac nhanh ciaa dong mach canh trong:

Déng mach ndo truéc (Anterior cerebral artery —
ACA)

Hai dong mach nao trudc rat gan nhau va dugc
ndi bang dong mach thong trude. Pong mach nao
trudc chia ra thanh hai doan A va A :

*Doan A (con goi 1a doan ngang) tinh tui chd
xudt phat ciia dong mach nao trudc dén cho xudt
phat ciia dong mach thong trudc, c6 cac nhanh:

- Céc nhanh nhén d4u thé van gita

- Dong mach thong truée
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- Bdng mach quit ngugc Heubner

*Doan A, tif thong trudc cho téi ché phan déi
thanh dong mach canh chai va dong mach chaivién
chay quanh than va g6i thé chai cho cic nhanh:

- Bong mach mit tran

- Bdng mach tran cyc

- Dong mach canh chai

- Bdng mach trai vién

- Bong mach 16i chai

Déngmach nao gitia (Middle cerebral artery — MCA)

Dong mach nao gitta la nhanh tin 16n nhat caa
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dong mach canh trong va dugc chia thanh bon
doan chinh.

* Poan ddu dong mach ndo gitta (doan M,
doan xuong budm): xuét phét tit chd chia nhanh
dong mach canh trong ra phia ngoai chay theo mau
giuong trudc 1 — 2cm va cho cdc nhanh nhan dau
— thé van bén cdp mdu cho hach nén va canh tay
trudc cta bao trong.

*Poan dao (M, ): tit doan M, d6i huéng ra ngoai
dé vao dédy khe Sylvius va ndm trén bé mit thuy dao
va chia ra cdc nhdnh cdp mau cho thuy dao.

*Poan ndp (M,): quit ngugc vé phia sau dé di
doc theo bé mit ctia ndp thity dao cdp mau cho bé
mat ctia vo nao.

* Cac doan tan (M ” MS): di ra khoi khe Sylvius
1én bé mat 16i phia ngoai ctia vo nao, cip méau hau
hét vo nao va thuy trén, thuy dinh. Dac biét khu vuc
v0 nao quan trong cdc vung (Vén dong, cam gidc,

ngon ngi).

Hinh 3.3. Hinh dnh céng hudng tir dong mach nji so
(MRA)

- Pong mach mac mach trudc: 1a mot dong
mach dai va nho, n6 di ra phia sau, vong quanh
cudng nao di theo giai thi gidc tGi thé géi ngoai.

- Péng mach thong sau, rit ngan, né néi dong
mach cianh trong v6i dong mach nao sau.

Tudi mau cho nao dugc ddm bao an toan nhd

tuan hoan bang hé. Trong nhu mé nao, gitia cic khu
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vic trung tdm va ngoai vi ¢6 rit it hodc khong c6
nhiing nhdnh mach néi c6 tim quan trong vé lam
sang. Ngugc lai gitia ngoai so va trong so, mang ndi
cdc mach rdt quan trong va phat trién t6i muic khi
c6 su tic mach, ké ca cidc mach 16n ving c6 c6 thé
van khong gay cac triéu chiing lam sang. Mang néi

nay chia lam 3 phén khéc nhau:

Céc dong mach dugce phiu tich: nhin dudi

Dong mach quat nguge (Heubner)

Bong mach nio trudc .
SeRE I {doan Ay Céc dong mach xuyén
Bong mach thong trubc "
A08; 8 Dong mach ha ddi
Pong mach ndo tibc
(doan Ay) Chc dong mach beo van

Bong mach mét

Dong mach cinh trong

Dong mach nao gida
Dong mach tuyén yén trén
Dong mach thong sau
] 8 Dong mach tuyén yén duoi
Ddng mach ndo sau Dong mach mach mac trudc
Goan D0ng mach thi van trudc
Céc dong mach xuyén
Dong mach tiéu no trén
Dong mach thi van sau
Dong mach nén
) Cic dong mach xuyén
Céc dong mach cdu ndo dai va ngdn
Dong mach thinh gic trong (mé nhi)
Dong mach tiéu nao trudc dui (AICA)

Bong mach dét séng
Céc ding mach dé tai chd: nhin duéi

Dong mach ndo tric Bong mach thong truidc
Dong mach ha ddi \\W Giao thoa thi gidc

Xoang hang
Dong mach canh trong \ 8258

Phéu (cudng tuyén yén va

Dong mach tuyén yén trén cac tinh mach cda tuyén yén dai)

Tuyén yén tuyén

Dong mach nao gida (thdy truc tuyén yén)

Tuy&n yén thin kinh

Dong mach tuyén yén dusi 3
(thdy sau tuyén yén)

Dong mach thong sau Cic dong mach xuyén

Céic tinh mach tuyén yén di Dong mach tiu ndo trén

Dong mach ndo sau Dong mach nén

— Mang néi ngoai so: sy noi thong gitia hai dong
mach canh trong va canh ngoaj, gitta cdc nhanh co
ctia dong mach song lung véi cic nhianh caa dong
mach cham.

— Mang néi dédy so: gitia cic nhdnh tin cta hé
dong mach canh trong va hé dong mach dot séng
than nén qua da giac Willis. Vong néi cua da gidc
Willis dugc coi 1a vong néi quan trong nhit bs
xung mau trong trudng hop c6 tic mot dong mach
nao l6n trong so.

— Mang n6i noéng ctia bé mit vo nao: gitia cac
nhdnh dong mach tan thudc hé dong mach néi

ching chit trén bé mat vo nao. Mang ludi nay
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dugc coi la nguén tudi mau bu quan trong gitta
khu vyc dong mach nao trudc véi dong mach
nao gita; dong mach nao gitta v6i dong mach
nao sau; va dong mach nao trudc véi dong mach

nao sau. [11]

4. THUC HIEN KHAO SAT MACH MAU NAO QUA
TCD

M C oA | 50 o[ 0. e[ 100
86 56 (55 25 [0.88 175 [056 078

Hinh 4.1. Giao dién mdy TCD va cdc thong s6 hién thi

Ctia s6 ctia mdy TCD thong thudng sé c6 2
phén, phan hién thi huéng va d¢ sau ciia dong chay
(phdn dudi trong hinh 4.1, mau d6 1a dong chay
huéng vé dau do, mau xanh 1a ra xa), phan hién thi
phd séng, van tdc va hudng caa dong chiy (phan
trén trong hinh 4.1, dong chay huéng vé dau do sé
dugc hién thi van téc phia trén dudng 0). Depth
~ d6 sau (don vi: mm): 1a khoang céch i vi tr
khéo st dén dau do. Gain: [a mic khuéch dai tin
hiéu: gain cang tang cang lam tin hiéu dong chay
cang nhu nhiéu r6 hon. Sample volume — thé tich
ving khao sat: nang sample volume cé thé gitp
dé tim tin hiéu dong chay hon, nhung trong mot
s6 truong hop c6 thé lam nhiéu két qua khi nhiéu
dong chay khac nhau cting xudt hién trong viing
khao sat. Power - mtic nang luong, ning lugng tit
séng siéu am c6 thé giy ra cic hiéu ting sinh hoc
trén mo, bao gom ca hiéu tGng nhiét, mic ning
luong nén dugc chinh ¢ muic thip nhit c6 thé du
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dé khao sét, khi siéu am qua ctia s6 mit, nén dé
muc nang lugng & dudi 10% cong sudt mdy. Filter
—locnhiéu: loc céc tin hiéu c6 dm lugng - dB thép,
gidm nhiéu khi khao sat. PI (pulsatility index —
chi s6 mach), RI (resistive index — chi s6 khéng
lyc). Van téc dugc thé hién trén méy TCD thudng

dung don vi cm/s.

transorbital

transtemporal

submandibular /

1 - middie
2 - posterior
3 - anterior

transforaminal

Hinh 4.2. Cdc vi tri thuc hié¢n TCD

Dua vao dac diém gidi phdu, c6 thé xdc dinh cdc
déng mach ndo trudc, dong mach ndo giia, dong mach
ndo sau, dogn tgn ciia déng mach cdnh trong & ciia
s0 thdi duong, dong mach mdt, dong mach canh trong
doan siphon & ciia s6 mdt, dong mach dot song, dong
mach thdn nén & cita s6 chdm, déng mach canh trong

doan ngodi so & ciia s6 géc ham.

Dé xéc dinh dugc dong mach trén TCD, can
phai ndm viing gidi phau, va phin bé theo khong
gian ba chiéu cta mach méu. Dya trén dac diém
gidi phau, cic dong mach sé c6 hinh thiic bi€u hién
dac trung dé€ phan biét khi khao sat, khic biét gita
chiing nam & vi trf ctta s6, huéng, do sau, van toc
trung binh (tham khao bang 4.1 va hinh 4.3). Ngay
nay, v6i ting dung ctiia TCDI, viéc tim mach mau
tré nén truc quan hon, giap ki thuat TCD giam bét
d6 phu thudc vao tay nghé ngudi thuc hién nhu
trudc (hinh 4.3). [6]
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MCA/ACA

Hinh 4.3. Hinh dnh mach mdu qua cita s6 thdi duong trong khdo sdt véi TCDI

Hinh dnh cdc vong willis véi cdc dong mach ndo truéc (ACA), ndo giiia (MCA), ndo sau (PCA), cé vén toc
khdc nhau, huéng va khodng cdch tir ddu do dén mach mdu khdc nhau (d¢ sdu).

Bdng 4.1. Xdc dinh dong mach dya trén cdc thong s0 siéu dm

bongmach Ctia s6 Hu6ng Do sau (mm) Vantoctrung binh
(cm/s)
MCA Thai duong Védaudo 30-60 S5+12
OA Mait Vé daudo 40-60 20+ 10
ICA doan tan Thai duong Vé daudo 55-65 39+09
ACA Thai dlidng Xadaudo 60-85 S50+11
PCA Thai duiong C62huéng 60-70 40+10
ICA (doan siphon) Mat Co62huong 60-80 45+15
VA Cham Xadaudo 60-80 38+10
BA Cham Xadaudo 80-110 41+£10

MCA: Bong mach ndo giita, OA: Déng mach mt, ICA: dong mach cdnh trong, ACA: dong mach nio
trudc, PCA: dong mach ndo sau, VA: dong mach dot song, BA: déng mach than nén. Véi MFV (van toc trung

binh) = (van toc tdm thu + 2 x van téc tdm truong) / 3.

CAC BUGC TIEN HANH KHAO SAT
Cita s6 thai duong:

MCA:

- Dit d¢ sau khao sét & mic SOmm (ngang mtic
gitta M1 MCA).

« Dit dau do trudc tai, ngay trén cung go m4,
huéng mai dau do 1én trén va ra trudc.

« Chinh huéng dau do nhe dé tim tin hiéu
dong chay huéng vé dau do tuong ung véi
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MCA, thong thuong MCA sé c6 ph6 séng khing
luc thép.

« Ha dan d¢ sau khdo sit, dong thoi huéng mai
dau do Ién trén hoic ra trudc (tim M2 MCA),
chinh dau do theo tin hiéu cho t6i khi khong thdy
tin hiéu niia (thudng d6 sau dudi 30mm - ting véi
doan xa M2). Luu lai tin hiéu cé van tSc cao nhit,
va cdc doan ¢ tin hiéu bat thuong.

« Quay lai vi tri M1 MCA ban dau.
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Hinh 4.5. Khdo sdt tai cita s0 thdi duong

ACA:

- Di theo tin hiéu MCA dén doan géc (thudng &
do sau 60-65 mm) dé tim doan tin ICA, ICA sé c6
van t6¢ thip hon va dm sic trim hon MCA. Poan
ICA phén chia sé c6 hinh anh phé séng 2 chiéu,
chiéu huéng vé dau do ctia MCA va ra xa dau do
ctia ACA (luu lai tin hiéu, va ghi nhé vi tri d€ dung
tiép tuc khao sat cic dong mach khéc tit méc nay)

« Chinh huéng mui d4u do ra trudc, di theo
tin hiéu cia ACA cho dén hét chiéu dai khao sit
(thudng dén d¢ sau 75-80 mm). Luu lai tin hiéu co
van t6¢ cao nhit, va cdc doan c6 tin hiéu bit thuong

« Quay lai vi tri ch6 phan chia tit ICA ra MCA
vaACA

PCA:

« Dit d¢ sdu & mitc 60-65mm, chinh huéng mai
dau do vé phia sau 10-30 d¢ dé tim PCA, thudng c6
mot khoang tréng tin hiéu gitia ICA va PCA. PCA
c6 2 doan P1 (hudng vé dau do) va P2 (huéng raxa
dau do) & do sau tir $5-75 mm. Luu lai tin hiéu c6
vén téc cao nhdt, va cdc doan cd tin hiéu bat thudng.

D R (&>
()\'m"&)-m
ACA )  60-75
dMCA 40-65 M1
pMI1/pAl = ~ 60-70
PCA 55-75
BA 80 - 100+
tVA 40-80

M2 MCA depths are less than 45 mm
** AcomA depth range bs 75 - 80 mm; PeomA range b 62 =70 mm

Hinh 4.6. D¢ sdu cdc vi tri dong mach cdn khdo sdt trén TCD
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Cira s0 mat:

+ Chinh mtic nang lugng xudng 10% cong suit mdy.

« D& d6 sau khao sat & mic S0mm, bénh nhin
nhdm mat, dat dau do 1én mi mat huéng mai dau
do nhe vao trong,

e Luu lai tin hiéu OA & d6 sau 40-50mm.

« O d6 sdu 55-65 mm c6 thé thdy tin hiéu siphon.
Luu lai tin hiéu cé vin t6c cao nhat hodc hinh anh
dong chdy 2 hudng tai C3.

Hinh 4.7. Khdo sdt tai cita s6 mdt
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Hinh 4.8. B¢ sdu dong mach cdnh trong dogn siphon
va dong mach mit trén TCD

Ctia s6 cham:

« Chinh mtic nang lugng du dé khao sat

« Diat dau do cach 2ecm dudi nén so ngay dudng
gitia gdy, huéng mui dau do vé phai géc mai bénh
nhan, dé d6 siu khio sit 7Smm (mtc VA hgp
thanh BA). Huéng miii ddu do vé phia trén, 4p sit
ban ddu do vao da, di theo tin hiéu BA (huéng raxa
dau do) véi d¢ sau ting dn, cho dén khi khong con
ghi nhén tin hiéu, thudng sdu hon 105 mm.

« Luu lai tin hiéu & cdc doan BA 80mm, 90mm,
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tin hiéu c6 vin téc16n nhét va cac tin hiéu bat thuong.

« Quay lai vi tri ban dau da khao sat ché hop luu
VA thanh BA

« Ddi ddu do qua bén, cach vi trinay 2cm, huéng
mui dau do vé géc mai, tim tin hiéu VA huéng ra xa
dau do, 6 d6 siu 75-40 mm, luu lai tin hiéu & d6
sdu 60mm, hodc tin hiéu ¢ véan t6c cao nhit hay
bat thuong

« Thuyc hién tuong tu v6i bén con lai

Frldge of the nime
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Lateral (5)
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Hinh 4.9. Khdo sdt tai cita s6 chdm

Cita s6 goc ham:

« bat dau do dudi géc ham, trude co tc don
chtim, huéng mai dau do 1én trén va vao trong

« bat d6 sau khao sit ¢ mic SOmm, tim dong
chay c6 khang luc thip, huéng ra xa dau do tuong
ung v6i ICA, khéo sit 6 do sau tit 40-60mm, luu
lai tin hiéu c6 van téc cao nhit hay bét thudng. [9]
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Hinh 4.10. Khdo sdt tai cita s géc ham

5. PHAN TiCH
Pho séng

Spencer va Reid da m6 td mét mo hinh huyét
dong giai thich dugc phan 16n cdc mau phé séng
quan sit dugc véi sy thay déi caa dong chay va
su thay déi tré khang long mach trong hep dong
mach canh tién trién. Hiéu mot cach don gian, khi
khau kinh mach mau thu hep dan, van t6c dong
méu sé ting lén dé dam bao luong mau di qua
dugc bao ton, nhung khi khiu kinh long mach
hep con qué nhé (thudng hep trén 80%), van téc
va lugng mau di qua sé giam dan. M6 hinh huyét
dong hoc nay dung véi hau hét cac hién tugng
mach mdu ndo dugc quan sat thdy trong siéu 4m
doppler xuyén so. [6]
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Hinh S.1. M6 hinh ciia Spencer va dang séng tuong
iing trong khdo sdt TCD
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(a) dgi di¢n cho cdc dang séng nao binh thudng —
tuong ting vdi géc dudi bén phdi ciia biéu do véi duong
kinh binh thuong, dong chdy binh thuong va van téc
binh thuong.

(b) dai dién cho cdc dang séng cé khdng tré cao
sé dugc nhin thdy trong nhém hep do II khi van téc
tang cao, dong chay tam truong gidm va phd song kiéu
khdng tré cao vdi chi s6 mach (PI) cao.

(c) dai di¢n cho dang séng trong hep muic do 111
tré 1én noi dong chdy bj gidm ddng ké va vdn toc gidm

(d) biéu thi gin dong chdy qua ché hep khit gin
tdc, dong chay tdi thiéu duoc nhin thdy chit yéu trong
thoi ky tdm thu véi van toc rdt thdp

Chi s6 PIva chisé RI

PI (Pulsatility Index) va RI (Resistive Index)
thé hién sy tuong quan gitta van tdc tim thu véi van
t6c tim truong, biéu thi cho khang lyc mach méau
v6i dong chéy. Chi sé PIva RI c6 y nghia trong viéc

danh gid phan xa thanh mach va dp luc ndi so.

PI = (vin t6c tAm thu - vin téc tAm truong) /
vén td¢ trung binh

RI = (v4n téc tam thu - van tc tAm truong) /
van toc tAm thu

PI binh thuong: 0.6 - 1.1

RI binh thuong: 0.43 - 0.58
5.1. Tiéu chuin hep dong mach ndi so

Cé4c diém cit van téc trung binh (Mean flow
velocity - MFV) cho tiéu chudn chdn doan hep
dong mach noi so trén TCD dugc cac nghién ctiu
dua ra trén co s6 so sanh véi chup mach mau x6a
nén, c6 thé ké dén nhiing tiéu chudn nén ting nhu
tiéu chudn SONIA nim 2007 (bang S.1), dya trén
mau nghién cttu cia WASID, hay gan day hon la
cong bo ctia nhom téc gid Limin Zhao trén tap chi
Stroke niam 2011 (béng 5.2). Trong d6 MFV (vin
toc trung binh) = (vin téc tim thu + 2 x van t6c tim
truong) / 3

Bdng S.1. Tiéu chudn SONIA vé MFV trong chdn dodn hep déng mach noi so

Artery Depth (mm) MFV (cm/sec)
M1-M2 MCA 30-65 =100

A1 ACA 60-75 =100

ICA siphon 60-65 =70

PCA 60-72 =50

BA B0-100+ =60

VA 40-80 =50

MFV =50% Stenosis
=100 cmvsec (use 1:2 ratio)

MFV=70% Stenosis
2128 cmfsec (1:4 ratio)

N/A N/A
290 cmvsec (use 1:2 ratio) =128 cm/sec (1:4 ratio)
N/A N/A

280 cmisec (use 1:2 ratio)
=80 cm/sec (use 1:2 ratio)

2119 cmfsec (1:4 ratio)
2119 cm/fsec (1:4 ratio)

ACA, anterlor cerebral artery; BA, basilar artery; ICA, intemal carotid artery; MCA, middle cerebral artery, MPV, mean flow velocity, NFA, not avall-

able; PCA, posterior cerebral artery; V&, vertebral artery.

Nghién ctiu The Stroke Outcomes and Neuroimaging of Intracranial Atherosclerosis
(SONIA). Nghién ctiu SONIA la mot nghién cttu déng thoi véi WASID, SONIA gitip sang loc
cic bénh nhan trudc khi dugc tién hanh chup mach méu nao theo thiét ké nghién citu WASID.
Qua d6 SONIA dua ra nhiing diém cit MFV gitip xéc dinh hep mach méu. [2]
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Bdng §.2. Cdc mdc van toc chdn dodn hep mach mdu ndo ti cong bd ciia Limin Zhao

Table 1. Predictive Values and ROC Areas for =50% Stenosis

Sensitivity Specificity PPV NPV Overall Accuracy
(95% CI) (95% Cl) (95% Cl) (95% Cl) (95% Cl) ROC
MCA (M1+M2)
MFV >100 cm/s* 77.6(67.2-85.3)  93.0(90.4-94.9)  73.1(63.4-80.4) 94.4(91.8-96.3)  89.9(85.8-93.0)  0.853
SPR =2 79.6 (69.6-86.9)  94.0(91.5-95.8)  76.5(66.9-83.5) 94.9(92.4-96.7)  91.1(87.2-94.0)  0.868
MFV >100 cm/s or SPR =2 81.6(71.4-89.0) 92.0(89.4-93.8) 71.4(62.5-77.9) 95.0(92.7-97.2)  89.9(85.9-92.8)  0.868
MFV >100 cm/s or SPR =2 or low velocity =~ 91.8 (82.1-96.7) ~ 80.9 (78.5-82.1)  54.2 (48.5-57.1)  97.6(94.7-99.0)  83.1(79.2-85.0)  0.864
VA+BA
MFV >80 cm/s* 68.8 (57.3-74.7)  68.8(57.3-74.7)  68.8(57.3-74.7)  68.8(57.3-74.7)  92.4(88.0-94.6)  0.833
MFV >90 cm/s 68.8 (58.7-71.3)  99.3(97.0-99.9) 957 (81.7-99.2)  93.2(91.0-93.8)  93.5(89.8-94.5)  0.840
SPR =2 65.6 (54.1-71.6)  97.8(95.2-99.2)  87.5(72.2-954)  92.5(89.9-93.8)  91.8(87.4-94.0) 0.817
MFV >90 cm/s or SPR =2 71.9(60.0-78.9)  97.1(94.2-98.7)  85.2(71.1-93.5)  93.7(91.0-95.3) 92.4(87.9-95.0) 0.815

MFV >90 cm/s or SPR =2 or low velocity ~ 87.5(74.0-94.8)  82.6 (79.5-84.3)  53.8 (45.6-58.4)  96.6(93.0-98.6) 835 (78.5-86.3)  0.851

ROC indicates receiver operating characteristic; SONIA, Stroke Outcomes and Neuroimaging of Intracranial Atherosclerosis; PPV, positive predictive value; NPV,
negative predictive value; MCA, middle cerebral artery; MFV, mean flow velocity; SPR, stenotic-to-prestenotic ratio; VA, vertebral artery; BA, basilar artery; Cl,
confidence interval.

*Original SONIA criteria.

Table 2. Predictive Values and ROC Areas for =70% MCA Stenosis

Sensitivity Specificity PPV NPV Overall Accuracy

(95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% CI) ROC
MFV >110 cm/s 70.6 (56.2-82.0) 88.8 (86.5-90.6) 50.0 (39.8-58.1) 95.0 (92.5-96.9) 86.3 (82.3-89.4) 0.797
MFV >120 cm/s 70.6 (56.5-81.7) 91.1(88.9-92.9) 55.8 (44.7-64.6) 95.1 (92.8-97.0) 88.3 (84.4-91.4) 0.809
MFV >140 cm/s 52.9 (40.1-63.2) 95.8 (93.8-97.4) 66.7 (50.5-79.6) 92.8 (90.8-94.3) 89.9 (86.8-92.1) 0.744
MFV >160 cm/s 41.2(29.8-49.0) 97.7 (95.9-98.9) 73.7 (53.4-87.6) 91.3(89.6-92.4) 89.9 (86.8-92.1) 0.694
MFV >180 cm/s 20.6 (11.8-27.3) 98.1(96.7-99.2) 63.6 (36.5-84.4) 88.6 (87.3-89.6) 87.5 (85.1-89.3) 0.594
MFV >200 cm/s 14.7 (7.4-20.2) 98.6 (97.4-99.5) 62.5 (31.3-86.0) 87.9 (86.9-88.7) 87.1(85.1-88.6) 0.567
SPR =2 79.4 (65.4-89.1) 88.8 (86.6-90.3) 52.9 (43.6-59.4) 96.4 (94.0-98.1) 87.5(83.7-90.2) 0.841
SPR =3 73.5(60.4-83.3) 94.9 (92.8-96.4) 69.4 (57.0-78.7) 95.8 (93.5-97.3) 91.9 (88.3-94.6) 0.842
MFV >110 cm/s and SPR =3 67.6 (54.4-78.0) 94.9 (92.7-96.5) 67.6 (54.4-78.0) 94.9 (92.7-96.5) 91.1 (87.5-94.0) 0.813
MFV >120 cm/s and SPR =3 67.6 (54.5-77.7) 95.3 (93.2-96.9) 69.7 (56.2-80.1) 94.9 (92.8-96.5) 91.5 (87.9-94.3) 0.815
MFV >100 cm/s or SPR =3 79.4 (65.3-89.1) 87.9 (85.6-89.7) 50.9 (41.9-57.2) 96.4 (94.0-98.1) 86.7 (82.8-89.4) 0.836
MFV >110 cm/s or SPR =3 76.5 (62.3-86.8) 89.3(87.0-90.9) 53.1(43.3-60.2) 96.0 (93.6-97.7) 87.5 (83.6-90.3) 0.829
MFV >120 cm/s or SPR =3 76.5 (62.6-86.6) 91.1(88.9-92.7) 57.8 (47.3-65.4) 96.1 (93.7-97.8) 89.1(85.3-91.9) 0.838
MFV >110 cm/s or SPR =3 or 91.2 (78.3-96.9) 79.0 (76.9-79.9) 40.8 (35.0-43.4) 98.3(95.7-99.4) 80.6 (77.1-82.2) 0.851
low velocity
MFV >120 cm/s or SPR =3 or 91.2 (78.3-96.9) 80.4 (78.3-81.3) 42.5 (36.5-45.1) 98.3 (95.8-99.4) 81.9(78.3-83.4) 0.858
low velocities

ROC indicates receiver operating characteristic; MCA, middle cerebral artery; PPV, positive predictive value; NPR, negative predictive value; MFV, mean flow velocity;
SPR, stenotic-to-prestenotic ratio; Cl, confidence interval.

Table 3. Predictive Values and ROC Areas for =70%VA/BA Stenosis

Sensitivity Specificity PPV NPV Overall Accuracy

(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) ROC
MFV >100 cm/s 55.0 (38.2-67.4) 96.7 (94.4-98.3) 68.8 (47.7-84.2) 94.2 (92.0-95.8) 91.8(87.8-94.7) 0.758
MFV >110 cm/s 55.0 (39.1-64.3) 98.0 (95.9-99.2) 78.6 (55.8-91.9) 94.2 (92.2-95.4) 92.9 (89.2-95.1) 0.765
MFV >120 cm/s 50.0 (35.0-57.1) 98.7 (96.7-99.6) 83.3(58.3-95.1) 93.7 (91.8-94.6) 92.9 (89.4-94.6) 0.743
MFV >140 cm/s 35.0 (22.1-39.1) 99.3 (97.6-99.9) 87.5(55.2-97.7) 92.0 (90.4-92.5) 91.8(88.7-92.7) 0.672
MFV >160 cm/s 30.0 (17.7-34.1) 99.3(97.7-99.9) 85.7 (50.7-97.4) 91.4 (89.9-91.9) 91.2(88.3-92.1) 0.647
SPR =2 60.0 (41.4-75.7) 92.0 (89.5-94.1) 50.0 (34.5-63.1) 94.5 (92.0-96.7) 88.2(83.9-91.9) 0.760
SPR =3 60.0 (42.3-73.8) 95.3 (93.0-97.2) 63.2 (44.5-77.7) 94.7 (92.4-96.5) 91.2 (87.0-94.4) 0.777
MFV >100 cm/s and SPR =3 55.0 (38.6-66.0) 97.3(95.1-98.8) 73.3(51.4-88.1) 94.2 (92.1-95.6) 92.4 (88.5-95.0) 0.762
MFV >110 cm/s and SPR =3 55.0 (39.8-62.1) 98.7 (96.6-99.9) 84.6 (61.2-95.5) 94.3 (92.3-95.2) 93.5(98.9-95.2) 0.768
MFV >120 cm/s and SPR =3 50.0 (35.0-57.1) 98.7 (96.7-99.6) 83.3 (58.3-95.1) 93.7 (91.8-94.6) 92.9 (89.4-94.6) 0.743
MFV >110 cm/s or SPR =3 60.0 (42.3-73.8) 95.3 (93.0-97.2) 63.2 (44.5-77.7) 94.7 (92.4-96.5) 91.2(87.0-94.4) 0.769
MFV >110 cm/s or SPR =3 or 80.0 (60.3-91.7) 80.7 (78.0-82.2) 35.6 (26.8-40.8) 96.8 (93.7-98.7) 80.6 (76.0-83.3) 0.561

low velocity

ROC indicates receiver operating characteristic; VA, vertebral artery; BA, basilar artery; PPV, positive predictive value; NPV, negative predictive value; MFV, mean
flow velocity; SPR, stenotic-to-prestenotic ratio; Cl, confidence interval.
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Cong bé ciia Limin Zhao ddng trén tap chi Stroke.
Nghién citu tién hanh trén 102 bénh nhan dugc tién
hanh khdo sdt TCD va so sdnh vdi chup mach mdu so
héa xéa nén, dua ra d6 nhay, do dac hiéu tir do chon
mdc vdn toc trung binh t6i wu nhdt trong chdn dodn
hep déng mach ngi so. [S]

Tl cac nghién cttu hién nay, cic moc chdn doan
hep dong mach ndiso s MCA va VA / BA c6 nhiéu
chiing ctt nhét va dugc ting dung nhiéu trong thuc
hanh TCD.

Tiéu chudn hep > 50% ciia MCA (theo SONIA):

« MEV >100cm/s
Tiéu chudn hep > 70% cia MCA (theo Zhao):

« MEV > 120 cm/s

« Hoac Ty 1¢é van t6¢ chd hep / trudc ché hep > 3

« Hoac Van téc thap bat thuong

Trong d6 tiéu chudn MFV > 120 cm/s ¢ y
nghia nhat
Tiéu chudn hep > 50% cia VA/BA (theo
SONIA):

e MFV >80 cm/s
Tiéu chuin hep > 70% cia MCA (theo Zhao):

« MEV >110cm/s

« Hoidc Ty 1é van t6c ché hep / trude chd hep > 3

Trong d6 tiéu chuin MFV > 110 cm/s ¢ y
nghia nhat
Mot s6 yéu to goi y hep khac:

Chénh léch van tdc trung binh véi bén binh
thuong > 30%

Dong xody trén phé séng ghi nhan (turbulence,
bruit, flow-void)

Thay d6i van t6c so véi cdc dong mach khac
cung bén. (binh thudng: MCA > ACA > siphon >
PCA>BA>VA).[6]

5.2. Theo doi trong va sau tiéu s¢i huyét duong
tinh mach

Tiéu sgi huyét dudng tinh machla bién phap diéu
tri uu tién hang dau & bénh nhan nhéi mau nao cip
trong ctia s6 4,5 gid dau tién. Siéu dm doppler xuyén
s0 la cong cu duy nhit gitp theo d6i qua trinh dién
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bién ctia cuc mdu dong trong va sau khi st dung tiéu
sgi huyét duong tinh mach theo thai gian thuc. Nho
céc dung cu c6 dinh dau do tai vi tri khdo sit dong
mach ndo gitia, cing nhu nhiing tién b khoa hoc
tao nén céc thiét bi TCD c6 khd ning tu dong xac
dinh va chinh huéng dau do dé khao sat dong mach
nao gitia, TCD ngay cang dugc ting dung trong danh
gid hiéu qua diéu trj tiéu s¢i huyét dudng tinh mach.
Ngoai ra, mdt s6 nghién ctiu gdn day goi y TCD c6 y
nghia diéu tri, c6 thé ho trg qud trinh tiéu s¢i huyét
va téi thong thuan lgi hon [6], [8]

Dé danh gia qua trinh tiéu sgi huyét trong nhoi
mdau ndo, ngudi ta st dung thang phan d¢ TIBI
(Thrombolysis in Brain Ischemia). Thang diém
TIBI gém c6 6 d¢: tir 0 dén S, ting véi sy tiéu dan
ctia huyét khoi va qud trinh t4i thong dan dan: [10]

« D9 0: khong c6 tin hiéu dong chay qua ché tic

« D6 1: gai tdm thu, khong c6 dong chay tim
truong lién tuc, c6 dong chay ngugc cudi ki tim
truong.

« D6 2: phé song c6 van téc thip, van téc dong
chay ki tam thu thap, chi s6 PI <1,2.

« D¢ 3: gidm véan téc trung binh > 30% so véi
binh thudng, van téc dong chay ki tim thu giam nhe

« D¢ 4: van tdc trung binh ting > 80cm/s va
khac biét > 30% so véi binh thuong.

+ D9 S: dong chay binh thudng véi van téc trung
binh khong khéc biét qua 30% so véi binh thuong.

Grade 0: Abseny |~ S

Grade 1: Minimal | b mkesof vt e

Hinh §.2. Phdn d¢ TIBI theo doi dién tién tiéu sgi huyét
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5.3. Panh gia co thit mach ¢ bénh nhan xuit
huyét duéi nhén

Bién chiing co that mach 1a mét trong nhiing
bién ching phd bién va kho kiém sodt & bénh
nhén xudt huyét dudi nhén, c6 nguy co gy nhoi
mau nao va ti vong, Cac bién phap danh gid tryc
tiép su co thit mach & bénh nhén xudt huyét dudi
nhén bao gém TCD, chup mach mau bang cit16p
vi tinh hodc c6ng hudng tit c6 chit tuong phan
dyng hinh mach mau hay chup mach méu s6 hoa

x6a nén, trong d6, TCD la bién phép don gian,
ré tién va khong xam ldn. Ung dung TCD trong
danh gia co thit mach con c6 thé dung trong cic
mat bénh chin thuong so nao, tu mau dudi mang
cting. [6]

Co sd ctia khao sat TCD danh gid co thit mach
duya trén sy gidm khau kinh ctia cdc dong mach noi
so cu thé la dong mach nao gitta, dong mach thén
nén, so v6i cic dong mach ngoai so nhu canh trong,

dong mach d6t séng doan ngoai so. [6]

Bang 5.3. Phdn d¢ co thdit mach theo tiéu chudn van toc va ty s lién quan [3]

Miic dé co thit mach danh gia 6 MCA MFYV (cm/s) Ty s6 Lindegaard

Nhe 120-149 3-6

Trung binh 150-199 3-6
Ning >200 >6

Miic do co that mach danh gia 6 BA MFV (cm/s) Ty s6 Siviri

Nhe >70 >2

Trung binh >85 >2.5
Nang >85 >3

Ty s6 Lindegaard = MFV djng mach nao gitia /
MFV déng mach canh doan ngoai so (ciing bén)

Ty s6 Sviri = MFV dong mach than nén / MFV
déng mach dot séng
5.4. Panh gia nguy co thuyén tic — phat hién
shunt phai - trai

Dot quy do lap mach tir tim chiém 14-30% cic
truong hop nhéi méu nao, bénh nhin nhoi mau nao

do cin nguyén tim mach c6 nguy co tai phét cao, can

dugc tam soat, theo doi va quan li cac yéu t6 nguy
co. Nhoi méu do 1dp mach tir tim xay ra khi tim bom
céc di vat va tudn hoan nao, dan dén ldp mach, gay
nho6i mau. TCD la cong cu duy nhit hién nay c6 thé
phat hién cdc tin hiéu microemboli bt thuong theo
thoi gian thuc. Céc tin hiéu microemboli nay rét dic
trung trén phd song siéu am, thuong dugc ghi nhan
khi khao sat dong mach nao gitia, kha nang phat hién
tang dan theo thdi gian khio sat. [6]

Hinh 5.3. Tin hiéu microemboli
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Tin hiéu microemboli c6 thé xudt hién trong cac
truong hop bénh nhan c6 hep dong mach canh, xo
vita cung dong mach chu, rung nhi, van tim nhin
tao, tién st phau thuat tim, dit stent hay cic thu
thuat 1én mach mau. [6]

O céc bénh nhan c6 tén tai 16 bau duc, nguy co
nho6i mau nao do thuyén tic tainglén dén 40%. Trudc
day, dé danh gia ton tai 16 bau duc 6 bénh nhén dot
quy, tién phat nham gidp tién lugng va dy phong,
ngudi ta st dung siéu 4m tim qua thuc quan c6 ding
chét tuong phin - vén la mét phuong phap xam lin
cao. Véi su phat trién ctia TCD, hién nay TCD dugc

ung dung trong phét hién ton tai shunt phai — trai,
bao goém 16 bau duc véi khéo sét vi bot khi. Khao
sat bot khi dugc thuic hién bang cich bom mot hon
dich tron déu ctia 9 ml dich dang truong va 1 ml khi
vao tinh mach déng thdoi theo doi lién tuc va dém
s tin hiéu microemboli v&i TCD tai vi tri khao sit
MCA. Khao sat bot khi Ia m&t khao sat it xAm lan, it
bién chiing, don gidn hon siéu &m tim qua thuc quan
nhung van mang lai két qua chinh xéc. [6], [12]

S6 luong tin hiéu microemboli cang 16n thi
cang goi y shunt phai — trai ton tai véi kich thudc
16n hon. [4]

Bdng 5.4. Phdn d¢ tin hiéu microemboli theo Spencer

bol 1-S tin hiéu microemboli
Doll 6-18 tin hiéu microemboli
Dol 16-50 tin hiéu microemboli
DoV 51-150 tin hiéu microemboli
boV > 150 tin hiéu microemboli
DoV+ S6 tin hiéu microemboli qué nhiéu, khong dém duoc

Cac ting dung khéc cia tcd:

Bao gom déanh gid phan xa thanh mach, ho trg
chén dodn chét nao, theo doi du phong dot quy, tién
phat va chi dinh truyén méu & tré mic bénh héng cau
hinh liém, d4nh gid sy tai phin b8 tudn hoan no. [6]

6. BAN TRA KET QUA TCD

Theo dong thuén cta cac chuyén gia vé mot quy
trinh khdo sat TCD ding trén tap chi Journal of
Neuroimaging (2007), mét ban tra két qua TCD
nén bao gém cac thanh phén sau: [9]

1. Ngay va thoi gian khao sat

2. Hanh chinh, thong tin bénh nhén, cic thong
tin nhan khau hoc co ban va s bénh 4n

3. Chi dinh 1am sang

4. Mo ta qud trinh thuc hién khao sat

5. Trinh bay cac dtliéu thu thép dugc trongkhio sét

6. Cacly do anh hudéng va han ché qua trinh khao sét

7. Dién gidi két qua khao sat

8. So sanh véi cac két qua khao st trudc day caa
bénh nhan

9. Két luan
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