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SUMMARY

Phase-contrast MRI (PC-MRI) recently used as a reliable method for evaluating both qualitative and quantitative
CSF flow. Phase-contrast MRI has often been used for the evaluation of normal pressure hydrocephalus, communicating and
non-communicating hydrocephalus, arachnoid cyst, Chiari I malformations and syringomyelia, response to endoscopic third
ventriculostomy and ventriculoperitoneal shunt (VP-shunt). This review introduces: the PC MRI technique, CSF physiology and

cerebrospinal space anatomy, to describe a group of congenital and acquired disorders that can alter the CSF dynamics.
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. MmO bAU

Trong vai thap nién gan day, cac ky thuat MRI nhay
dong chay ngay cang dwoc ap dung dé danh gia dinh
tinh va dinh lwgng dong hoc dong chady dich nao tay [1].
MRI dong chay dich ndo tdy co thé dung dé phan biét
ndo ung thady théng thwong voi khdng thdong thwong,
dinh vi mirc tdc nghén trong ndo Ung thiy tc nghén,
xac dinh nang mang nhén co théng thuvong véi khoang
dwdi nhén hay khéng, phan biét nang mang nhén vo&i
khoang duéi nhén, phan biét réng tly va nhuyén tay
dang nang va danh gia cac dang dong chay cla di dang
nang hd sau. Phuwong phap nay ciing cé thé cung cap
thdng tin c6 y nghia trong danh gia trwédc phau thuat di
dang Chiari | va ndo ung thay ap lwc binh thwong, theo
ddi sau phau thuat cac bénh nhan ndi soi mé théng nédo
that Il va dat shunt néo that-mang bung (VP-shunt) [2]

Il. GIAI PHAU VA SINH LY DICH NAO TUY

Dich nao tly gébm toan bd nao that ndi so, khoang
dwdi nhén ndo va tiy sdng cling nhw cac bé va ranh
nao, dng trung tam tdy. Téc d6 hinh thanh dich nao tay
& nguwoi khoang 0.3-0.4ml/phat (khodng 500mli/ngay).
Toan bd thé tich dich nao tay 1a 90-150ml & ngudi Ion
va 10-60ml & tré so sinh. Cac vj tri sinh ra dich ndo tay
gdm dam réi mach mac, nhu mé nao va tdy séng, 16p
|6t mang nao thét [3].

* Khoa CDHA bénh vién Cho Rdy

Phan dich hinh thanh trong n&o that bén di qua 16
Monro vao ndo that Il rdi qua céng ndo vao ndo that
IV. Tl ndo that IV dich d6 vao khoang dwéi nhén qua
I6 Magendie & gitra va 16 Luschka hai bén. Khéng co
sy théng thuwong chirc nang nao gitra cac ndo that va
khoang dwdi nhén & bat ky vang néo trir ndo that IV [2].

Su hép thu dich néo tdy 1a qua trinh kép. N6 dan
lwu nhanh chéng qua nhung mao nhén vao cac xoang
mang ctng I&n nhwng cling thoat cham vao bach mach
thwe sw qua con dwdng gian tiép quanh day than kinh
(than kinh van nhan, than kinh thi va day than kinh X) va
qua giwéng mao mach cla hé than kinh trung wong [2].

C6 thé phan biét hai thanh phan trong tuan hoan
dich ndo tay: (i) dong chady I&n (tuan hoan) va (i) dong
theo nhip tim (chuyén déng trwéc va sau). Theo ly thyét
dong chay Ién, dich ndo tdy dwoc tao ra béi dam rbi
mach mac va dwoc hap thu bdi hat nhén. Luc tao ra
chuyén dong dich nao tdy tir hé théng n&o that dén hat
nhén va hép thu dich ndo tiy la do chénh &p lwc thdy
tinh gitra vi tri hinh thanh (ap lwc cao nhe) va vi tri hap
thu (ap lwc th&p nhe). Theo ly thuyét dong chay theo
nhip tim, chuyén dong dich nao tdy theo nhip tim do
nhip dap lién quan vé&i chu ky tim cta dam rdi mach
mac va phan dwéi nhén ctia ddng mach n&o [2]. Vi rat it
nwéc dich ndo tiy tuan hoan that sy qua khoang nhén
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nén dong chay theo nhip tim c6 thé do va mé ta bang
MRI twong phan pha (PC-MRI)

ll. KY THUAT MRI TWONG PHAN PHA

MRI twong phan pha tao ra sy twong phan tin
hiéu gitra cac hat nhan tinh va dong chay bang cach
lam nhay pha cla tlr héa ngang véi tbc dd chuyén
dong. Hai bo dir liéu dwoce thu thap béng cach lam nhay
pha nguoc nhau, tao pha ngwoc véi hat nhan chuyén

(@)

doéng va cling cac pha do véi hat nhan tinh. Déi véi hat
nhan tinh, pha mang Iwéi béng 0 va tin hiéu bi loai bé
trong hinh anh cudi cung. Tuy nhién, hat nhan dong
chay chuyén dong tlr mét vj tri trong viing chénh tir dén
vi tri khac trong khoang thoi gian gilra viéc lam nhay
pha dau tién va nhay pha thv hai.Vi pha thay déi theo
twr trwdng, pha mang lwdi sau khi trir tir hai bd dir liéu
la khac khong va cé dwoc tin hiéu tlr dong chay dich
nao tay (hinh 1).

(©)

Hinh 1. (a) Hinh pha da diéu chinh la d6 I&n tin hiéu da bu dong chay, trong hinh nay, dong chay sang va

nén nhin thay dworc. (b) Hinh do I1&n 1a cwong dé tin hiéu khac nhau, trong hinh nay dong chay sang va nén bi
x6a . (c) Hinh pha la pha tin hiéu khac nhau, trong hinh nay déng chay hwéng vé phia trwéc la sang va dong
ngwoc den va nén xam nhe. Nguén: MRI 3T, Skyra, Siemens, Khoa Chan Poan hinh anh, Bénh Vién Cho Ray

Trwdc khi div liéu PC-MRI thu duoc, téc d6 dong
dich ndo tay tbi da da biét trwdc can phai dwa vao
protocol chudi xung (gia tri tbc d& ma héa (VENC)).
Dé thu duwoc tin hiéu tbi wu, téc do dong dich néo tay
phai bang hoac th&p nhe so v&i VENC dwoc chon. Téc
dd dong dich ndo tay Ién hon VENC c6 thé gay anh
gia cudn lai (aliasing artifact), trong khi tdc dd nhé hon
VENC nhiéu d&n dén tin hiéu yéu. Gia tri VENC trung
binh la 5-8cm/s v&i hinh anh dong chay dich nao tay
chuan. Gia tri VENC thap (2-4 cm/s) gitip phan biét nang
mang nhén théng thwong véi khéng thdng thwong va
trong danh gia VP shunt. Trong ndo Ung thdy ap lyc
binh thuwdng, can phai chon gia tri VENC cao hon rd rét

(20-25 cm/s) do dong chay dich ndo tdy tang chuyén
dong trong cbng nao [2, 3].

IV. ’'NG DUNG LAM SANG
1. Nang mang nhén

Xac dinh nang mang nhén co6 thdong thwong voi
khoang dich n&o tly hay khéng cé tdm quan trong trong
trong danh gia trwdc phau thuat. Tuy nhién, phan biét
khoang dich nado tly binh thwong va nang mang nhén
khong dé trén hinh anh giai phau, diéu nay c6 thé l1am
ré dwoc trén khao sat dong chay dich nao tay [1, 4]
(Hinh 2)

Hinh 2: (a), T2W, nang mang
nhén hé so giira trai. MRI dong chay
dich ndo tay thay giam tin hiéu (b) va
ting tin hiéu (c) bat ngudn tir bé trén
giao thoa thi, théng giira nang va bé,
dong chay theo nhip tim chi thy & vi
tri théng, khéng thay khap nang. Dang
dong chay nay phu hop véi nang
mang nhén théng thwong. Nguén: [2]
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2. Nao ung thuy ap lwc binh thwong

Nao ung thay ap lwc binh thwong la moét tinh
trang trong dé ap lwc dich ndo tdy trong pham vi sinh
ly nhwng c6 chénh nhe &p lwc gitra ndo that va nhu mo
ndo. Bénh ly nay gap & ngudi gia va co tam chirng 1am
sang kinh dién la dang di khéng viing, tiéu khong tw
chu va sa sut tri tué. Chan doan dwa vao cac dau hiéu
X quang gidn nao théat: t 1& nghich v&i rong rénh vé néo,
thé chai cong 16i 1&n trén, det héi ndo ngwoc lai véi vom
sQ va dong chay dich nao tay binh thwong hoac tang.
PC-MRI gitp chon bénh nhan dat shunt. Binh thuwdng,
tbc d6 dinh tam thu qua cdng ndo khoang 3-7cm/s va
thé tich nhat bop la 30-50ul [11, 12]. Theo nghién ctru
cla Lé Van Phuwéc va Nguyén Pai Hung Linh (2013),
tbc do dinh trung binh qua cbéng ndo & ngudi Viét nam
binh thwd'ng khoang 4.32cm/s (1.34-8.09) [13]. Nghién
ctru clia Luetmer va cs. da chirng minh lwu lwong dong
dich ndo tly qua cbéng ndo dwéi 18ml/phut véi kidu
dong dang xoang la binh thwong, lwvu lwvgng dong 16n
hon 18ml/phut goi y ndo Ung thdy ap Iwc binh thuwdng
vo can [6]. Nghién ciru ctia Tawfik va cs. cho thay thé
tich nhat bép chinh xac hon téc d6 dinh tam thu cla
dong dich ndo tdy qua céng nao [10]. Hinh anh téc do

dong chay dich nao tay 1& phwong phap nhay nhat dé
phat hién bénh nhan c6 triéu chirng cé ndo Ung thly ap
Iwc binh thwong dap twng véi shunt dwa vao dong chay
chuyén dong tang [5] (hinh 3).

3. Di dang Chiari |

Di dang Chiari | Ia sw di Iéch hach nhan tiéu néo
xudng dwai qua 16 chdm phia sau. Dang dong chay dich
n&o tdy cé thé gép phan gay triéu chirng di dang Chiari
| déc lap v&i mire d§ thoat vi hanh nhan. Khi thoat vi
hanh nhan Iap 16 chdm trong trwong hop Chiari, dong
dich nao tdy giam & chd ndi so-cd va sy di lén bu theo
nhip mach cla hanh nhan dwoc quan sat théy trong thi
tam thu (hinh 5). Sw két hop nay co thé bit chan mot
cach hiéu qua dwong di dich ndo tay & 16 cham. Mac
du tiéu chuén chon bénh phau thuat dwa chi yéu vao
muc dd thoat vi hanh nhan va triéu chirng hién dién,
nhwng dung mirc d6 tdc nghén dong chay dich ndo tay
hon 1a mirc do thoat vi hanh nhan cé thé chon bénh t6t
hon, danh gia dap &ng véi phdu thuat. Téc dd dong
chay dich ndo tdy cai thién sau phau thuat gitp dw bao
cai thién triéu chirng. Sau khi giai ap hé sau, dong chay
dich ndo tdy bat thuwong tré vé binh thuwdng va song
song v@i cai thién 1am sang (hinh 4) [7].

Hinh 4: Di dang Chiari I. Hinh Sagittal T2W (a) va (b, c) MRI dong chay dich nao tay qua 16 chdm thap.
Nguén: MRI 3T, Skyra, Siemens, Khoa Chan Doan hinh anh, Bénh Vién Cho Ray

4. Réng tay

Céc ly thuyét khac nhau vé sinh Iy bénh clia nang
réng tly da dwoc bao cao, nhwng hau hét nhivng bénh
nhan hinh thanh va lan réng nang réng ty la do tac
nghén dwdng di dich ndo tdy & cot séng. Nang réng
tdy lién quan vé&i nhiéu bat thwdng nhw di dang Chiari |,
chén thuwong, u tdy séng va viém mang nhén. Phat hién
doéng chay dich n&o tay theo nhip tim trong tén thwong

tdy dang nang dy bao sy I&n 1&n va cé thé giup phan
biét nang v&i nhuyén tdy. Hinh anh dong chay dich no
tdy co thé gitip danh gia truc tiép dé theo ddi va danh
gia sau phau thuat & bénh nhan nang réng tay [8].

5. Mé& théng nao that ba qua ndi soi

M& théng nao that ba qua ndi soi ngay cang dwoc
st dung dé& diéu tri ndo Ung thly tdc nghén, la thay
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thuat noi soi than kinh théng thwong nhét. Tha thuat
nay phuc hdi chuyén déng dich nao tly theo hai huwéng.
Cac thong sb danh gia gdbm thay déi kich thuwéc nao
that, cwdng d6 tin hiéu dong tréng va 16 mé thong bang
céach str dung cine PC MRI. Ky thuat PC MRI nhay dong
chady cung cép di¥ liéu sinh ly hon MRI c4u tric va danh
gia dinh tinh 16 mé& théng nao that. Ngoai ra, do thé
tich nhat bop trong mé théng ndo that bang cach st
dung cine PC MRI cung c4p théng tin chirc nang vé mé
thong nao that 111 [9].

6. Shunt nao that-phic mac(VP-shunt)

Cac bién chirng nhw tic va nhiém tring co thé gép
trong VP shunt. PC MRI c6 thé s dung dé& danh gia 16
théng VP shunt. Trong éng théng shunt, do co' ché van
mot chiéu , dong binh thwdng di theo mét huéng va
thep nhip mach. Vi tbc d6 dong chay dich n&o tly trong
6ng théng shunt rat th4p, can phai dung gia tri VENC
tbi thidu (2-5 cm/s) dé& danh gia VP shunt. Khéng c6 tin

TAI LIEU THAM KHAO

hiéu nghia la khéng cé dong chay trong hinh anh twong
phan pha [2].

V. KET LUAN

PC-MRI la ky thuat hinh anh hiru ich trong danh
gia dong hoc dong chay dich ndo tdy anh hudng dén
nhiéu bénh ly. Trong danh gia, theo d&i, quyét dinh
phau thuat va khao sat sau phau thuat, PC-MRI c6 thé
cung cép théng tin bd sung co gia tri cho MRI thwdng
qui. Lwu lvgng dong chay dich ndo tay theo nhip tim
va thé tich nhat bop tim qua cdng ndo ¢ lién quan dén
dap rng dwong véi viéc dat shunt & bénh nhan cé nado
ung thay ap lwc binh thwong. Khao sat dong chay dich
ndo tay cé thé dung dé phan biét di dang nang hé sau
v&i cac nguyén nhan khac. PC-MRI ciing ¢6 vai tro
trong danh gia chirc ndng can thiép phau thuat. Cubi
cling, dong chay dich ndo tiy theo nhip tim trong tén
thwong tiy dang nang c6 thé gitp phan biét réng tdy
v&i nhuyén tay.
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TOM TAT

Cong huong tir trong phan pha gan day dugc sir dung nhu 1a mot phwong tién tin cdy trong danh gia dinh tinh va dinh
lwong dong chay dich ndo tiy. Cong hudng tir twong phan pha thudong ding dé danh gia ndo ung thity ap luc binh thudng, ndo
ting thuy thong thuong va khong thong thuong, nang mang nhén, di dang Chiari type I va rong tay, danh gia dap ung véi thu
thuat noi soi mo thong nao that I11 va VP-shunt. Bai viét trinh bay cac van dé giai phau khoang dich nio tiy, sinh Iy dong chay
dich ndo tay, k¥ thuat cong hudng tir trong phan pha trong do dong chay dich ndo tiy, néu 1én mot s img dung 1am sang vé cac
bénh 1y bim sinh va méc phai lam thay ddi chuyén dong dong chay dich nio tay.

Tir khéa: Cong huong tir twong phan pha, dong chay dich néo tiy, ndo ving thiy, di dang Chiari type I, rong tity.
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