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SUMMARY

Background: To quantify the parameters of cerebrospinal
flow at the cerebral aqueduct by using cine phase - contrast
magnetic resonance imaging.

Methods: Twenty patients with normal ventricule were
performed with 1.5T magnetic resonance system (Avanto,
Siemens). Using cine phase - contrast magnetic resonance
imaging, put perpendicular at the cerebral aqueduct level. Phase,
rephase and magnitude images were acquired. The parameters
peak velocity, diastole volume, systole volume, net volume,
average area were studied.

Results: The average speak speed, diastolic volume, systolic
volume, average volume, and average area were 4.32cm/s,
0.05ml, 0.014ml, 0.036ml, 0397cm?2 respectively. There was a
statistically significant difference in peak velocity between the
age groups. There were no statistically significant differences in
cranial and caudal volume, net volume and average area flow
parameters among different age groups. Statistically significant
differences were not detected in flow parameters between sexes.

Conclusion: MRI is a non-invasive method to quatify the
flow of cerebrospinal fluid.

Key words: cerebrospinal flow, cerebral aqueduct, cine
phase - contrast magnetic resonance imaging, peak velocity,
diastole volume, systole volume, net volume, average area.
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I. DAT VAN BE

Chu ky tim lién quan véi sy thay ddi thé tich mau
trong ndo tao ra theo hai hwéng di chuyén ctia dich ndo
tay (CSF) trong truc nado tdy. Trong qua trinh tam thu,
mang lwéi dong chay vao ctia mau lam tang thé tich
trong so, tao ra dong chay dich nao tdy hwéng Ién —
xudng va nguoc lai 1a trong qua trinh tdm trwong, mang
lwéi dong chay ra clia mau lam giam thé tich trong so
va day manh dong chay dich ndo tdy huéng xubng -

1én.

Coéng huwéng tr (MRI) bén canh cho phép danh
gia cAu triic md ndo con cung cap cac thong tin vé dich
ndo tly va dong chay dich nao tdy. Danh gia sinh bénh
hoc v& déng hoc cta dong chay dich ndo tiy duwoc
tién hanh théng qua s dung ky thuat cong huéng tir
twong phan pha dong ma khdéng dung cac thu thuat
xam lan. Cong hwéng tir twong phan pha dong cé rat
nhidu thuan loi: khong xam 14an, khong can chuén bi
bénh nhan, khéng tiém thudc twong phan tir, thoi gian
khao sat ngan dwéi 15 phut, cé thé cho thay dwoc nhip
chuyén doéng cua dich ndo tly va cho phép danh gia
bién dd ctia né. Ky thuat nay nhay véi nhirng thay ddi
tdc dd theo mot hwéng trong khi do loai di nhirng tin
hiéu t nhirng proton dirng yén va chuyén dong & cac
hwéng khac. Ky thuat cho phép danh gia, cung cip cac
théng tin vé dong chay dich n&o tdy binh thuwéng va cac
thay déi trong cac trwéng hop bénh Iy nhw: ndo ang

thay tac nghén, di dang Chiari, nang mang nhén...

N&o ung thiy nguyé&n nhan do réi loan déng hoc
dich nao tdy. Bénh hoc déng hoc dong chay dich ndo
ty & ndo Ung thay tdc nghén hay khéng tic nghén
dwoc phan tich béng ky thuat cong hwéng tor twong
phan pha dong. Danh gia dong chay dich ndo tly qua
cbng nao ciing dwoc bao céo & nhixng bénh nhan néo
ang thay ap lwc binh thuéng, sau dé dap ng véi dan
lwu ndo that - phic mac. Tuy nhién ng dung vao lam
sang cla viéc phan tich téc d6 dong chay dich n&o tay
con han ché vi gia tri dong chay dich n&o tdy thay dbi
rong & nhirng ngudi binh thwdng.

Trén co s& d6, nghién clru nay bwéc dau ap dung
céng huéng tir twong phan pha déng nham muc tiéu:
tim ra gia tri trung binh vé cac tham sé khac nhau cla
dong chay dich ndo tiy & ngwdi binh thuwdng nhuw: téc
dd dinh, thé tich tam thu, thé tich tam trwong, thé tich
trung binh, dién tich trung binh va méi lién quan gitra

cac tham sb nay véi cac nhom tudi va gidi tinh.
Il. DOl TWONG VA PHUONG PHAP

1. Déi twong nghién citru

Gom 20 bénh nhan dwoc kham, diéu tri ngoai tru
va ndi tru tai Bénh vién Cho Ray, dwoc tién hanh chup
cong hwédng tr so ndo va chup thém ky thuat twong
phan pha déng danh gia dong chay dich nao tly. Ching
toi loai ra khdi nghién ctru nhirng bénh nhan coé hinh
anh gian ndo that, bénh ly tdc nghén ré.

2. Thoi gian tién hanh: Tir thang 02/2012 dén thang
02/ 2013.

3. Phwong phap nghién clru va cach tién hanh
- Thiét ké nghién ctru: M t& cat ngang.

- Céach tién hanh:

Bénh nhan dwoc tién hanh chup cong hwéng tir
ky thuat twong phan pha dong véi may coéng huwdng
twr 1.5 Tesla (Avanto, Siemens) tai Bénh vién Cho Ray.
Chuwong trinh khao sat cong hwéng tr ki thuat twong
phan pha déng nhiéu buwéc dé danh gia dong chay dich
nao tay dwoc thwe hién nhuw sau:

- Bénh nhan nam ngtra, st dung coil dau

- Thuwdng quy: Axial, Sagittal FSE T2W

- Do day lat ct : 5Smm. FOV : 250

- Ky thuat: Hinh dinh vi thdng géc véi phan béng
cla cbng ndo trén hinh Sagittal T2W, chi y dam bao
dwong cat di qua céng ndo trén hinh Axial. S dung
hinh dinh vi hai m&t phang sagittal va axial, tao hinh
axial v&i chubi xung spoiled gradient echo (SGE). Thoi
gian khao sat trung binh 15 phat. Sau dé chuyén qua
phan mém Argus dé hau xu ly.
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(a)

Hinh anh tai lap pha

- Dong chay & cdng ndo cé tin hiéu cao & hinh anh tai lap pha va hinh &nh vé& d6 Ién. Dong chay hwéng xudng
c6 tin hiéu cao va dong chay hwéng 1én cé tin hiéu thip & hinh anh pha. Hinh anh dwoc phéng dai vi thé cé thé thay
rd cdng ndo. Dong chay va sy twong phan gira cdng ndo va cau tric ndo ké can ndi trdi & hinh anh tai lap pha va

hinh anh vé do6 I6n. Binh lwong dong chay dich ndo tdy trén nhirng hinh &nh nay cho ra téc do tbi da bang viéc do

vung quan tam (ROI).

4. Xt ly s liéu

(b)

Hinh anh d¢ I6n

Tét ca sb liéu thu thap dwoc chung téi x& ly bdng phan mém SPSS 16.0.

Hinh anh pha

. KET QUA
Bang 1. Tri s6 trung binh cta cac tham sé dong chady
n Téi thiéu Téi da Trung binh Do léch chuan
Tuéi 20 15 63 40.90 14.36
Téc dd dinh (cm/s) 20 1.340 8.090 4.320 1.904
Thé tich tam trwong (ml) 20 .017 185 .051 .041
Thé tich tam thu (ml) 20 .000 .053 .0149 .016
Thé tich trung binh (ml) 20 -.003 181 .036 .041
Dién tich trung binh (cm?) 20 .077 516 397 141
Téng 20
Bang 2. Lién quan cac tham sb dong chdy va nhém tubi
, 2. P . Do léch Lién quan
Nhoém tuoi So lwong Trung binh A
chuan (p)
<25 3 6.187 1.871
Téc dd dinh (cm/s) 25-44 7 5.369 1.766 0.002
245 10 3.025 0.958
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<25 3 0.056 0.032

Thé tich tam trwong (ml) 25-44 7 0.069 0.061 0.259
245 10 0.036 0.018
<25 3 0.025 0.024

Thé tich tam thu (ml) 25-44 7 0.020 0.017 0.155
245 10 0.008 0.011
<25 3 0.031 0.009

Thé tich trung binh (ml) 25-44 7 0.049 0.066 0.599
245 10 0.028 0.021
<25 3 0.348 0.204

Dién tich trung binh (cm?) 25-44 7 0.391 0.161 0.774
245 10 0.417 0.120

* C6 sy lién quan cé y nghia théng ké gitra tham sbé tbc dd dinh va nhém tudi (p < 0.01).
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Biéu do 1. Lién quan gitia téc dé dinh va nhém tudi

Bang 3. Lién quan cac tham sé dong chéy va gidi tinh

Gidi Téc dd dinh (cm/s) Thé tich trung binh (ml) Dién tich trung binh (cm?)
N 3.550+1.403 0.026+0.186 0.42240.115
Nam 5.749+1.970 0.05410.064 0.352+0.181
Téng 4.320+1.904 0.360+0.041 0.397+0.141
Lién quan (p) 0.09 0.16 0.30

IV. BAN LUAN

O bang 1 theo nghién ctu cla ching toi,
tham s6 tdc do dinh thu dwoc 1a 4.320 + 1.904cm/s va

dao dong 1.340 — 8.090cm/s.

Theo Jeong Hyun Lee va céng sw & nhirng
ngwdi tinh nguyén khée manh téc dé dinh la -2.0
— -11.5cm/s. Két qua nghién clru nay phu hop céac
nghién ctru khac nhw ctia Ozkan Unal va cong sw, toc
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dé dinh thay dbi trong khoang 1.41-11.67cm/s. Gia tri
Ién hon 11.67cm/s can dwoc s& dung nhw la nhivng
di¥ lieu vé bénh hoc lam sang cho nhirng nghién ctru
trong twong lai. Day 1a mét trong nhirng diéu lwu y cho
nhitng nghién ctru vé sau ctia ching toi.

Nhiéu nghién ciru cho théy téc dé dinh dao déng
sinh ly 160, khong phu thudc tudi (1.5-12.7cm/s) ciing
phu hop véi nghién clru clia chung toi.

Ciing theo Ozkan Unal va céng sw, c6 sy khac
biét c6 y nghia vé tdc do dinh gitba nhém tudi < 14 va
cac nhom tudi 15-24, 25-34, 35-44, Khoéng cé sw khac
biét cé y nghia gitra cac nhém tudi khac. Trong nghién
clru clia chung téi cd sy twong quan nghich khac biét
c6 y nghia thdng ké vé téc d6 dinh gitra nhém tudi <25,
25-44 va = 45 véi p = 0.002. Bidu db cho thay téc do
dinh gidm lan lwvot theo cac nhém tudi < 25, 25-44 va
> 45. Do day chi nghién clru bwdc dau véi mau nghién
ctu nhé nén chang téi khéng phan thanh nhiéu nhém
tudi 15-24, 25-34, 35-44, > 45 nhw mdt s6 nghién ctru
khac cling nhw khéng c¢é mau < 14 tudi nén khong
danh gia dwoc mdi twong quan nay. Chung toi sé khac
phuc trong nhirng nghién ctvu sau v&i mau lon hon véi
nhiéu kinh nghiém hon.

Theo Lee va cdng sy, Brinkmann va céng su,
Enzmann va Pelc, Ozkan Unal va cdng sw, két qua
thé tich trung binh thu dwoc lan lwot theo thir tw: 0.03
+0.01;0.04 £ 0.02 ; 0.06 + 0.034 va 0.005-0.044ml.
Diéu nay ciing gan véi két qua thu dwoc trong nghién
ctu chung t6i la 0.036 + 0.041ml. Ozkan Unal va cong
s cho rang theo nghién ctvu ctia ho méc du tim ra gia
tri thé tich trung binh thay déi 0.001-0.044, khéng phu
thudc tudi nhung dwdng nhu két qua dao déng hoi
rdng va gia tri cao hon 0.044 cé thé dwoc st dung cho
nhitng nghién ciru trong twong lai. Chang han theo
nghién ctu ctia Scollato va cong sw thé tich trung binh
> 42yl thi kha nang cai thién tét sau khi dat dan lwu
n&o théat - phuc mac, goi y cho hwéng nghién ctu céd
gia tri vé sau.

Déi vai thé tich tam trwong, thé tich tam thu thi

theo Schroeder va céng sy la 0.06 va 0.06-0.07ml;
theo Barkhof va cong sw la 0.16 £ 0.01 va 0.29 £ 0.19

va theo Ozkan Unal va céng sy la 0.002-0.034 va
0.005-0.044, khéng phu thuéc tudi. Cac nghién ctu
nay ciling phu hop véi két qué ctia chung téi thu dwoc
trong bang 1 1a 0.051 £ 0.041 va 0.149 + 0.016, khong
c6 su khac biét c6 y nghia théng ké so véi tudi.

O nghién cru ctia Ozkan Unal va cong sw, tri sb
dién tich céng ndo trung binh 2.10-3.10mm? (trung
binh 2.67) theo nhém tudi trong khi trj s6 nay 1a 1.2-
4.8mm? (trung binh 2.35) khéng phu thudc tudi. Két
qua trung binh trong nghién ctru cla ching téi thu
duwoc la 3.97 £ 1.41, khong co6 khac biét co y nghia
gitra cac nhom tudi.

O bang 3, két qua ciing cho thay khéng cé s
khac biét c6 y nghia théng ké vé cac tham sé dong
chdy nhu: tbc d6 dinh, thé tich trung binh, dién tich
trung binh gitra hai gi¢i. Diéu nay ciing phu hop véi
nghién ctru cia Ozkan Unal va cong sur.

V. KET LUAN

Nghién cru cla chung téi cho ra cac két qua vé
cac tham sb cla dong chay dich nZo tly do dwoc &
cbng ndo nhu: tbc dd dinh, thé tich trung binh, thé
tich tam thu, thé tich tam trwong, dién tich trung binh
cbng néo.

C6 méi twong quan nghich cé y nghia théng ké (p
< 0.01) gitra tbc d6 dinh va nhém tudi.

VI. HAN CHE VA HUONG NGHIEN Cl’U TRONG
TUONG LAI

- Han ché: b6 tudi trong nghién clru cta ching
t6i khéng c6 do tudi < 14 tudi, day 1a maét trong nhirng
han ché nghién ciru b&i nhiéu nghién ctu chi ra réng
c6 su khac biét ¢ y nghia vé tdc d6 dinh gitka nhém <
14 va cac nhém khac.

- Hwéng nghién ctru: Nghién clru trén c& mau
I&n, nhiéu do tudi dé co thé tim ra dwoc cac théng sb
c6 y nghia, dé tin cay cao hon. Nghién ctru trén nhirng
bénh nhan ndo Ung thay ap Iwc binh thwdng hay do
tédc nghén, theo déi sau dan lwu ndo that... béi day la
hwéng nghién ciru nhdm tim ra cac tham sb cé gia tri
giup ich cho bac silam sang dé ra cac chién luvoc diéu
tri tdi wu cho bénh nhan nay.
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TOM TAT

Muc dich: dinh long céc tham sé khéc nhau cta dong chay dich néo tay do & vi tri céng néo trén cong hudng

ter.

Phwong phdp: 20 bénh nhan c6 nédo thét binh thuong duoc tién hanh khdo séat véi may coéng huéng tor
1.5Tesla (Avanto, Siemens), st dung chubi xung tuong phan pha déng, dat duong cét thdng goéc cbng nédo. Pinh
lwgng dong chay dich ndo tdy trén nhitng hinh énh pha (phase), tai lap pha (rephase) va dé Ién (magnitude). Do cac
tham s6 téc do dinh, thé tich tam triong, thé tich tam thu, thé tich trung binh, dién tich trung binh.

Két qua: Téc do dinh trung binh 4.32cm/s, thé tich tam truong 0.05ml, thé tich tam thu 0.014ml, thé tich trung
binh 0.036ml, dién tich trung binh 0.397cm?. C6 méi lién quan nguoc c6 y nghia théng ké (p < 0.01) giira téc do dinh
va nhém tudi (<25, 25-44 va 245). Khéng c6 méi lién quan cé y nghia théng ké gitra cac tham sé thé tich tdm truong,
thé tich tam thu, thé tich trung binh, dién tich trung binh giia cac nhém tudi va gioi.

Két luan: CHT la phuong phép khéng xam lén gitp dinh lvong dong chéy dich néo tdy.

Twr khéa: Dong chéy dich néo tidy, céng ndo, cong hudéng ttr tiong phan pha déng, téc do dinh, thé tich tam
trirong, thé tich tam thu, thé tich trung binh, dién tich trung binh.
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