Tran Thi Loan Nhi. Tap chi Y Dwoc hoc Pham Ngoc Thach. 2023; 2(1): 56-63

DOI: 10.59715/pntjmp.2.1.7

Panh gia dong chay dich ndo tiy & cdng nio trén nguwdi
binh thwong bang ky thuat cong hwéng tir twong phan pha

Nguyén Dai Hung Linh', Trdn Thi Loan Nhi', TrAn Minh Tudn?, Nguy&n Thi Thuy Dwong?,
Dwong Quang Anh Thu?
'B6 mon Chan doan hinh anh, Trwdng Dai hoc Y khoa Pham Ngoc Thach

2Khoa Chéan doan hinh &nh, Bénh vién Nguyén Tréi

Ngay nhan bai:
20/11/2022

Ngay phan bién:
15/12/2022

Ngay dang bai:
20/01/2023

Tac gia lién hé:
Tran Thi Loan Nhi
Email: ttloannhi2910@
gmail.com

DT: 0366127845

Tém tat

Muc tiéu: Dinh lwong cac thong sb clia dong chay nao tdy tai cdng néo bang k§
thuat chup cdng hwéng tir twong phan pha (PC - MRI) theo ca hai gi¢i va sau nhém
tudi khac nhau dé& cung cép di liéu quy chuén.

Déi twong va phwong phap: 91 dbi twong cé hinh chup céng huwéng tr (CHT)
thweng quy binh thudng bdng may CHT 1,5T (Phillip Multiva). Cac déi twong dwoc
chia thanh 6 nhom tudi: 15 - 24 tudi, 25 - 34 tubi, 35 - 44 tudi, 45 - 54 tudi, 55 - 64 tudi,
> 65 tudi. St dung ki thuat CHT twong phan pha, dat dwong cat vudng gdéc véi phan
béng clia cdng ndo. Binh lwgng dong chay dich ndo tdy trén hinh anh pha, tai l1ap pha,
dé l&n. Do cac thong sé dién tich cdng ndo (mm2), téc dd dinh (cm/giay), téc do trung
binh (cm/giay), thé tich dong xudng (ml), thé tich dong 1&n (ml), thé tich rong (ml), Iwu
lwong trung binh (ml/giay).

Két qua: Dién tich cdng nao, téc do téi da, tbc dd trung binh, thé tich dong xuéng,
thé tich dong lén, thé tich rong va lwu lwgng trung binh la 3,89 mm?; 3,79 cm/giay;
0,43 cm/giay; 0,036 ml; 0,020 ml; 0,016 ml; 0,017 ml/gidy. Khéng c6 sy khac biét cé
y nghia thdng ké vé dién tich céng ndo va théng sé dong chay dich nao tly gitra hai
gi&i (p > 0,05). Dién tich cdng nao trung binh & nhém tudi 55 - 64 tudi cao hon nhém
25 - 34, 35 - 44, 45 - 54 tudi c6 y nghia théng ké (p = 0,04; 0,006; 0,024). Van toc dinh
& nhoém 55 - 64 tudi cao hon c6 y nghia théng ké so véi nhém 25 - 34 tudi (p = 0,015).
Van téc trung binh & nhém 25 - 34 tudi thap hon cé y nghia théng ké so v&i nhém 55
- 64 va = 65 tudi (p = 0,015; 0,0086).

Két luan: Trung binh cac thong sb dong chay dich ndo tdy & cdng néo trén 2 gi6i
va 6 nhom tudi da dwoc xac dinh, phan tich khéng khac biét cé y nghia théng ké trir
dién tich cdng n&o trung binh & nhém tudi 55 - 64 tudi cao hon nhom 25 - 34, 35 - 44,
45 - 54 tudi; van tbc dinh & nhém 55 - 64 tudi cao nhoém 25 - 34 tudi; van téc trung binh
& nhém 25 - 34 tudi thap hon so v&i nhém 55 - 64 va = 65 tudi.

T khéa: Dong chay dich nao tly, cdng nédo, cong hudng tir twong phan pha, dién
tich cdng ndo, téc do tdi da, tbc dd trung binh, thé tich dong xuéng, thé tich dong Ién,
thé tich rong va lwu lwong trung binh.

Abstract
Evaluation of normal cerebrospinal flow at cerebral aqueduct by
using phase contrast - magnetic resonance imaging technique

Objective: To quantify the parameters of cerebrospinal flow at the cerebral aqueduct
by using cine phase - contrast magnetic resonance imaging (PC - MRI) technique
according to both sexes and six different age groups to provide normative data.
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Materials and Methods: 91 subjects with normal routine magnetic resonance
imaging were performed with 1,5T magnetic resonance system (Phillip Multiva).
Subjects were divided into six age groups: 15 - 24 years, 25 - 34 years, 35 - 44
years, 45 - 54 years, 55 - 64 years, = 65 years. Using cine phase - contrast magnetic
resonance imaging technique, put perpendicular at the ampulla of cerebral aqueduct,
phase, rephase, and magnitude images were acquired. At this level, aqueduct area
(mm?), peak velocity (cm/s), average velocity (cm/s), forward volume (ml), reverse
volume (ml), net forward volume (ml) and average flow (ml/s) were studied.

Results: The aqueduct area, peak velocity, average velocity, forward volume,
reverse volume, net forward volume and average flow were 3,89 mm?; 3,79 cm/s, 0,43
cm/s; 0,036 ml; 0,020 ml; 0,016 ml; 0,017 ml/s. There were no statistically significant
differences in aqueduct area and CSF flow parameters between sexes (p > 0.05). The
average aqueductal area in the age group of 55 - 64 years was statistically significantly
higher than the age group of 25 - 34, 35 - 44, 45 - 54 years (p = 0,04; 0,006; 0,024).
The peak velocity in the age group of 55 - 64 years was statistically significantly higher
than the age group of 25 - 34 years (p = 0,015). The average velocity in the age group
of 25 - 34 years was statistically significantly lower than the age group of 55 - 64 and
> 65 years (p = 0,015; 0,006).

Conclusion: The average parameters of CSF flow in the cerebral aqueduct over
2 sexes and 6 age groups were determined, the analysis did not have a statistically
significant difference except for the average cerebral aqueduct area in the age group
of 55 - 64 years was higher than the age group of 25 - 34, 35 - 44, 45 - 54 years; the
peak velocity in the age group of 55 - 64 years was higher than the age group of 25
- 34 years; the average velocity in the age group of 25 - 34 years was than the age

group of 55 - 64 and = 65 years.

Key words: Cerebrospinal flow, cerebrospinal aqueduct, cine phase - contrast
magnetic resonance imaging, aqueduct area, peak velocity, average velocity, forward
volume, reverse volume, net forward volume and average flow.

1. PAT VAN PE

C6 thé phan biét hai thanh phan trong tuan
hoan dich ndo tiry: dong chay khéi va dong theo
nhip mach. Theo 1y thuyét dong chay khdi, dich
ndo tuy duoc tao ra boi dam r6i mach mac va
duoc hép thu bdi cac hat mang nhén do chénh
ap luc thuy tinh gitta vi tri hinh thanh (4p luc
cao nhe) va vi tri hap thu (4p luc thip nhe).
Theo 1y thuyét dong chay theo nhip mach,
chuyén dong dich ndo tay theo nhip mach co
lién quan voi chu ky tim ctia dam réi mach mac
va phﬁn dudi nhén cta dong mach ndo. Vi vy,
trong thi tam thu, dong chay vao ctia mau lam
tang thé tich ndi so, tao ra dong chay dich ndo
tay hudng xudng va nguoc lai 1 trong thi tim
truong, dong chay ra ctia mau lam giam thé tich
ndi so va ddy dong chay dich ndo tuy hudng
1én. Vi rat it dich ndo tay tuan hoan theo dong
chay khéi nén danh gia dong chay theo nhip
mach c6 thé mé ta phan 16n thiy dong hoc cua
dich ndo tuy [1].
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Hinh dnh CHT c6 d6 twong phan cao, hién thi
hinh anh chi tiét, c6 kha ning tai tao 3D giup ich
nhiéu cho viée chin doan. Bén canh viéc danh gia
giai phiu va su thay doi cia nhu mo nio, mang
ndo trong cac bénh 1y ndi so, CHT con gitip danh
gia dong chay dich no tiy. Ky thuat CHT tuong
phan pha c6 thé thu dugc tin hiéu tir cac cau tric
chuyén dong theo mot hudng chuyén biét. Ky
thuét nay cung cip cac dit liéu dinh tinh va dinh
luong lién quan dén tinh trang dich ndo tiy v6i
nhiéu wu diém nhu khong xam ln, khong can
chudn bi bénh nhén, khong can tiém thudc twong
phan tir, thoi gian khao sat ngén [1].

Trong nhiing thap nién gan day, PC - MRI
ngay cang duoc ap dung phd bién trong hd trg
chan doan cac bénh 1y rdi loan dong chay dich
ndo tay [1 - 6]. Dong thoi, ki thuat nay con gitip
danh gia trudc mé di dang Chiari I hodc ndo
ung thuy ap luc binh thuong, cling nhu theo
ddi sau mo cac bénh nhan ndi soi mé thong nio
that I1T va dat shunt ndo that - mang bung. Trén
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thé gidi, mot s6 nghién ciru da cho thdy cé su
khac biét vé van toc dong chay dich ndo tuy
& cong ndo giita nhitng nguoi binh thuong va
bénh nhan ndo Gng thuy thong thuong [7 - 10].
Trong nudc chi c6 mot vai nghién ciu voi co
mau han ché [11, 12]. Pé c6 thé tmg dung PC
- MRI trong danh gia bénh 1y rdi loan dich nio
tiy, can phai xac dinh cac thong s6 binh thuong.

Trén co sé do, nghién ciru nay budc dau ap
dung CHT twong phan pha dong nhim muc
tiéu: tim ra gia tri trung binh v& cac tham sb
khéc nhau cua dong chay dich ndo tiy ¢ nguoi
binh thudng nhu tdc d6 dinh, tdc do trung binh,
thé tich dong xudng, thé tich dong 1én, thé tich
rong, luu luong trung binh, dién tich cong nio
va mdi lién quan giita cc tham s6 nay voi cac
nhom tudi va giéi tinh.

2. POI TUQNG VA PHUONG PHAP

D6i tuong nghién ciru: Nghién clru cia
chung t6i gom 91 bénh nhan dugc kham, diu tri
ngoai tri va ndi tra tai Bénh vién Nguyén Trai
¢6 hinh anh chup CHT thuong quy binh thuong,
dugc tién hanh chup k¥ thuat CHT twong phan
pha danh gia dong chay dich ndo tuy.

Thoi gian thyc hién: Thang 6 nim 2022 dén
thang 10 nam 2022.

Thiét ké nghién ctru: Nghién ciru mo ta cat
ngang.

C& mau:

Cong thirc c& mau:

n=(Z ,xo)/d=>885

Trong do:

o: do léch chuéin (o = 1,2, theo nghién ctru
ctia Vo Thi Nhu' Y va CS)

d: d6 chinh xac tuyét d6i mong mubn (d =0,25)

Z. :tuong Gng véi muc ¥ nghia thong ké

1-a/2°
mong mudn (¢ = 0,05; Z,__, = 1,96)

Nhu vay, ¢cd mau hay so luong ngudi can
dugc danh gia trong nghién ciru nay tdi thiéu
la 89 nguoi.

K¥ thuat:

MOdi bénh nhéan dugc khao sat CHT véi cac
chudi xung: 3D TIW_TFE, T2, FLAIR SPIR,
DWI, SWI, TOF, PC trén may CHT 1,5 Tesla
(Phillip Multiva) tai BV Nguyén Trii.

Hinh cit ngang PC: dinh vi vudng goc véi
phan bong ctia céng nio trén hinh dimg doc 3D
TIW_TFE, chii y dam bao duong cat di qua
cdng ndo trén hinh cit ngang, van téc VENC:
10 cm/gidy, ma hoa hudéng dong chay: hudng
lén (thi tdm truong) — duong, huéng xudng
(thi tdm thu) — am, thoi gian khao sat trung
binh khoang 2 phut.

D 40

30
E- 20
£
E
‘%‘ 1]
-0

=20

=30

0 400 8OO 1200 1600
Time (msec)

Hinh 1: PC - MRI danh gia dong chay dich ndo tay & cbng nio

Thu thép s liéu:

Hinh anh PC - MRI dugc chuyén qua phan mém QFlow dé hau xir ly. Dinh lugng dong chay
dich ndo tiy trén nhitng hinh dnh nay bang viéc do ving quan tam (ROI).

Hinh cit qua cong ndo dugc phong to dén mirc 16n nhat dé giam thiéu sai s6 do dat ROI khong
dung. Sau d6 dat ROI vao dung dién tich ctia cong nio, phan mém sé& tyr dong cho ra cac thong sb:
dién tich céng ndo, tbe do dinh, téc dod trung binh, thé tich dong xuéng, thé tich dong 1én, thé tich
rong, luu lugng trung binh. Chung t6i dat ROI 2 1an va 1y gia tri trung binh.
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Hinh 2: Két qua thong sé dong chay va dién tich céng néo

Xt i s0 liéu:

Tt ca cac dit liéu dugc ghi nhan lai tir phiéu thu thap s6 liéu, nhap va xir 1y s6 liéu bang phan

mém SPSS 23.

Quan 1y tai liéu tham khao bang phan mém EndNote X9.

3. KET QUA

Bang 1: Tri sb trung binh cac thong sé dong chay

GTNN GTLN Trung binh | P§ léch chuin
Dién tich céng nio (mm?) 2,1 7,6 3,89 0,99
Téc d6 dinh (cm/giay) 1,46 8,57 3,79 1,26
Tbc d6 trung binh (cm/giay) 0,19 1,24 0,43 0,16
Thé tich dong xudng (ml) 0,019 0,095 0,036 0,011
Thé tich dong 1én (ml) 0,007 0,051 0,020 0,008
Thé tich rong (ml) 0,001 0,044 0,016 0,009
Luu lugng trung binh (ml/giay) 0,004 0,076 0,017 0,011
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Khong co su khac biét c6 ¥ nghia thong ké vé gia tri dién tich cong ndo, tc d6 dinh, toc do trung
binh, thé tich dong xudng, thé tich dong 1én, thé tich rong, luu luong trung binh gitra cac nhdm tudi

" O’EZﬁg 3: So sanh dién tich cng ndo va cac théng s6 dong chay dich nio tiy theo gidi

Nam Nir p*
Dién tich cong ndo (mm?) 39+1,0 3,8+1,0 0,959
Téc d6 dinh (cm/gidy) 3,80 = 1,09 3,78 + 1,40 0,674
Tbc dd trung binh (cm/giay) 0,414+ 0,185 0,442 + 0,139 0,129
Thé tich dong xudng (ml) 0,037+ 0,011 0,036 + 0,010 0,377
Thé tich dong 1én (ml) 0,020 + 0,009 0,020 + 0,007 0,722
Thé tich rong (ml) 0,017 £ 0,009 0,016 = 0,009 0,481
Luu lugng trung binh (ml/gidy) 0,017 +£0,013 0,016 +0,009 0,371

Khong c6 su khac biét c6 ¥ nghia thong ké gia tri dién tich cong ndo va cac thong s6 dong chay
dich ndo tay gitra hai nhém nam va nir (p > 0,05).

4. BAN LUAN

Dién tich cng nio trung binh duoc ghi nhan
trong nghién ctru cua chung t6i la 3,89 + 0,99
mm? dao dong tir 2,1 téi 7,6 mm?, khong cod
su khac biét co y nghia thong ké giita hai gidi.
Dién tich cbng ndo trung binh & nhém 55 - 64
tudi cao hon nhom 25 - 34, 35 - 44, 45 - 54
tudi co y nghia thong ké (gia tri p lan luot 1a
0,04; 0,006; 0,024). Trong nghién ctru cia Vo
Thi Nhu Y va cong sy (CS), dién tich céng nao
trung binh 14 4,2 + 1,2 mm?, & nam cao hon & nir
¢ y nghia théng ké (p = 0,035), dién tich cong
ndo & nhom tudi 25 - 34 nho hon nhom > 75 va
nhom 15 - 24 c6 y nghia thong ké (p = 0,027)
[11]. Tac gia cho rang dién tich cdng ndo & nam
cao hon & nit vi thé trang nam thuong 16n hon
nir, diéu nay khong twong ddng véi nghién ciru
ctia chung t6i. Két qua nghién ctru ciia chiing t6i
twong dong véi tac gia Zulal Oner va CS, dién
tich trung binh cong nio 1a 4,38 mm2, khong c6
su khéc bi¢t gitra nam va nit, dién tich céng nao
& nhom 50 - 65 tudi cao hon cac nhom khac co
¥ nghia thong ké (p = 0,002) [13]. O nhém tudi
16n, dién tich cong ndo cao hon c6 thé vi cang
16n tudi, nhu md ndo ¢o xu hudng teo lai, lam
rong khoang nio that va cong nio.

Thong sé téc d6 dinh thu duoc 1a 3,79 +
1,26 cm/gidy, dao dong tir 1,46 dén 8,57 cm/
gidy, khong co su khac biét theo gidi tinh. Toc
d6 dinh & nhoém 55 - 64 tudi cao hon nhom 25
- 34 tudi co y nghia thong ké (p = 0,015). Nhin
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chung, gia tri tdc do dinh dao dong kha rong.
Nghién ctru ctia V& Thi Nhu Y va CS cho thiy
gia tri téc do dinh 1a 3,77 + 1,45 cm/gidy va
khong co6 su khac biét giita cac nhom tudi va
gidi tinh [11]. Nghién clru cua Zulal Oner va
CS trén 72 ngudi binh thuong cho thay khong
c¢6 su khac biét vé toc do dinh giira cac nhom
tudi va gioi tinh [14]. Trong nghién ciru cua tac
gia Lé Van Phudc va CS lai ¢co sy tuong quan
nghich khac biét c6 ¥ nghia thong ké gitra cac
nhom tudi < 25, 25 - 44, > 45 (p = 0,002) [12].
Thong sb nay c6 su khac biét giita cac nghién
clru va can dugc khang dinh rd hon trong céac
nghién ctru sau.

Téc d6 trung binh trong nghién ctu cua
chung t6i 1a 0,43 = 0,16 cm/giay, dao dong tur
0,19 dén 1,24 cm/giay, khong co su khac biét
theo gidi tinh. Téc do trung binh ¢ nhom 25 - 34
tudi thdp hon nhom 55 - 64 va nhom > 65 tudi
¢6 y nghia thong ké (p = 0,015; 0,006). Trong
cac nghién cuu trude, khong co su khac biét ctia
tbc do trung binh theo tudi va gidi tinh, cac gia
tri trung binh dugc ghi nhén 1a 0,503 £ 0,345
cm/gidy (nghién ctru ciia V5 Thi Nhu Y va CS)
[11], 0,37 £0,18 cm/gidy (R.Akay va CS) [15],
0,57 + 0,41 cm/gidy (Ozka Unal va CS) [13].
Khong giéng nhu tde d6 dinh, tbe do trung binh
duoc tinh bang trung binh cong cta tbc d6 dong
chay trong tat ca cac diém anh co trong ving
ROI, do do6 dién tich viang ROI anh huoéng toi
thong s6 nay. Dong chay & trung tdm cong nio
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s€ 16n hon ¢ ngoai vi, vi thé vung ROI nho dit ¢
trung tdm cdng ndo s& cho ra gia tri téc do trung
binh cao hon, va ngugc lai néu vung ROI 16n
bao gdm ca diém anh tinh ctia nhu mé nio xung
quanh s& danh gia thip thong sé nay [16, 17].
Chinh vi phu thu¢c vao ki thuat do vung ROI,
chung t6i khong tim dugc nhidu s liéu tham
khao vé thong sé nay. Pay c6 1& 1a mot thong sb
can duoc khao sat cu thé hon trong cac nghién
clru sau nay.

Thé tich dong xudng va thé tich dong 1én
trong nghién ctru cia ching t6i cling c6 khoang
dao dong rong tir 0,019 dén 0,095 ml va 0,007
dén 0,044 ml, tri sb trung binh 1an luot 12 0,036
+ 0,011 ml va 0,020 + 0,008 ml. Khi so sanh
theo tudi va gidi tinh, chung toi khong tim thay
bét ki sy khac biét nao. Didu nay ciing twong
dong vé6i cac nghién ctru trude [11 - 14]. Thé
tich dong xubng 16n hon thé tich dong 1én c6
thé do ap luc cua trong luc.

Thé tich rong 1 hiéu ctia thé tich dong xudng
va thé tich dong 1én, gié tri trung binh dugc ghi
nhan trong nghién ctru cua chung t6i 1a 0,016
+ 0,009 ml v6i khoang dao dong tir 0,001 dén
0,044 ml. Gia tri théng s6 nay nho hon van toc
dong 1én, thay dbi theo tudi va gidi khong co y
nghia thong ké. Thong sd nay it duogc ghi nhan
trong cac nghién ctru trudce. Tac gia Zulal Oner
va CS nghién ctru trén 72 nguoi binh thuong
cho két qua thé tich rong dao dong tir 0,001 dén
0,0047, khong c6 sy khac biét c6 y nghia thong
ké theo tudi va gidi, kha twong dong v4i nghién
ctru cua chung toi.

Luu lugng trung binh 1a thé tich dich nio tiry
trung binh chay qua cong ndo trong mot gidy,
khac vai cac thong sb khac duoc tinh trong mot
chu ki tim. Thong s6 nay co gia tri trung binh 1a
0,017 £ 0,011 ml/giay, dao dong rong tur 0,004
dén 0,046 ml/gidy. Khong co su khac biét cua
thong s6 nay theo tudi va gidi tinh. Két qua nay
phu hop v6i cac nghién cuu trude day [11 - 14].

5. KET LUAN

Nghién ctru ciia ching t6i cho ra cac théng sb
dong chay dich ndo tiy va dién tich cong ndo trén
ngudi binh thuong: dién tich cdng ndo 1a 3,89 +
0,99 mm?, toc do dinh 13 3,79 + 1,26 cn/gidy, toc
d6 trung binh 13 0,43 + 0,16 cm/gidy, thé tich dong
xubng 0,036 + 0,011 ml, thé tich dong 1én 0,020
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+ 0,008 ml, thé tich rong 0,016 = 0,009 ml, hru
lugng trung binh 0,017 + 0,011 ml/giay.

Dién tich cong ndo trung binh & nhém 55 -
64 tudi cao hon nhom 25 - 34, 35 - 44, 45 - 54
tudi co y nghia thong ké (gia tri p lan luot 1a
0,04; 0,006; 0,024).

Tdc d¢ dinh & nhom 55 - 64 tudi cao hon nhom
25 - 34 tudi co ¥ nghia thong ké (p = 0,015).

Téc d6 trung binh & nhém 25 - 34 tudi thap
hon nhém 55 - 64 va nhom > 65 tudi co y nghia
thong ké (p = 0,015; 0,006).

Thé tich dong xubng, thé tich dong 1én, thé
tich rong, luu luong trung binh khong co su
khac biét c6 y nghia thong ké theo tudi va gidi

6. HAN CHE CUA PE TAI

Do tubi trong nghién ctru cia chung toi
khong c6 do tudi < 14 tudi, day 1a mot trong
nhitng han ché nghién ciru boi nhiéu nghién
ctru chi ra ring c¢6 su khac biét c6 y nghia vé toc
d6 dinh gitra nhom < 14 va cac nhom khac [13].

Qua trinh chon mau dya vao 1am sang va
hinh anh CHT thuong quy, chua ¢é nhiing kiém
tra chdt ché dé loai trir cac bénh 1y than kinh va
ong song.

Qua trinh ROI tai cdng ndo 1a chi quan, do
mot ngudi 1am, khong thé tranh khoi sai sb.

7. HUONG NGHIEN CUU

Nghién cuu trén co mau 16n, nhiéu do tudi
dé co thé tim ra duoc cac thong sb co ¥ nghia,
dd tin cay cao hon. Nghién ctru trén nhirng bénh
nhan nao Ung thuy &p luc binh thuong hay do
tac nghén, theo ddi sau dan luu ndo thét... boi
day 1a huéng nghién ciru nhim tim ra cac tham
sO ¢6 gia tri gitip ich cho bac si 1am sang dé ra
céc chién lugc diéu tri tdi wu cho bénh nhan nay.
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