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The role of 3D TOF MRA in evaluation of intracranial
dural arteriovenous fistulasn
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SUMMARY Objective: We evaluate the role of 3D TOF MRA in diagnosis
of the fistula location and cortical venous drainage of intracranial dural
arteriovenous fistula (DAVF) in comparison with Digital Subtraction
Angiography

Subjects and methods: Prospective study between 1/2015 and
4/2019, 93 patients (35 male, 58 female), aged from 11 to 88 (mean 55),
diagnosed of DAVF on conventional MRI with 3D TOF MRA and then
underwent DSA for confirming the diagnosis. In three cases, 3D TOF
MRA field of view is not enough to evaluate the fistula site but enough to

evaluate the present of abnormal hyperintensity in cortical veins.

Results: In our study, source images from 3D TOF MRA showed
high sensitivity and positive predictive values (up to 100%, 97,6%
respectively) in diagnosis of DAVF (n=90) and detected cortical venous
drainage (n=93) with high specificity and high positive predictive value
(100%). Cohen's Kappa coefficient showed very good agreement between
3D TOF MRA and DSA in detecting the location of DAVF. In 4 false-
positive cases, 1 case showed high-intensity area in the transverse-sigmoid
venous sinous on 3D TOF MRA due to thrombosis and 3 other cases
showed high-intensity area in the cavernous sinus causing misdiagnosis
of DAVF.

Conclusion: The use of 3D TOF MRA source images is valuable
in diagnosing the location of fistulas and cortical venous drainage in
intracranial DAVF. False-positive cases in this study suggested that MRA
with contrast could ameliorate the limitation of 3D TOF MRA.

Keywords: DAVE dural arteriovenous fistula, cortical venous
reflux, cortical venous drainage, 3D TOF MRA, DSA, false-positive.
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I. DAT VAN BE

Nam 1881, Rizzoli 1a ngwdi dau tién mo ta “di
dang déng tinh mach” c6 lién quan dén mang cirng.
Khéac véi di dang déng tinh mach ctia mang mém hay
clia nhu mé néo, ro ddng tinh mach mang cirng (DAVF)
la sw thong ndi bat thudng gitra cac ddng mach mang
crng hoac cac nhanh ddng mach mang néo véi cac
tinh mach mang ctng hay cac tinh mach vé ndo ma
khéng co théng qua giwdng mao mach hay nidus.[6]

DAVF chiém khoéng 10-15% céc trwdng hop bat
thwérng dong-tinh mach ndi so. Cac yéu td nguyén nhan
van chua rd. Biéu hién lam sang cla bénh ly DAVF rét
da dang, t&» hoan toan khéng triéu chirng dén co triéu
chirng théng thwdng nhw dau dau, chéng mét, U tai...
va ciing co thé gay bién chirng nguy hiém tinh mang
nhw xuét huyét ndo. Cognard va cong sv [2] da bao
cao rang dau hiéu trao nguoc tinh mach vé la yéu tb
nguy co chinh cho su tién trién ciia DAVF, bao gdm
xuét huyét noi so. Vi vay viéc chan doan va danh gia
murc do tién trién clia DAVF la can thiét.

Cho dén nay, chup mach sb héa x6a nén (Digital
subtraction angiography: DSA) van 14 tiéu chuén vang
trong chan doan va danh gia DAVF. Dd phan giai khéng
gian va thoi gian cao clia DSA giup danh gia vi tri ro,
déng mach nuéi rd, tinh mach dan lwu, va ca huyét
dong hoc. Tuy nhién day la mét ki thuat xam 1&n, c6
lién quan dén tia xa va can phai tiém thuéc can quang
c6 iod c6 thé gay sbc thudc hodc di rng thube. Vi vay
viéc ¢ moét hay nhiéu phwong phap chan doan hinh
anh khéng xam lan va dang tin cay gidp chon loc ra
nhirng bénh nhan nghi ng& bénh ly DAVF, hay phéan
biét dwoc DAVF thuéc loai lanh tinh hay tién trién dé
lén ké hoach tién hanh tha thuat DSA Ia can thiét, gitp
tranh cho s6 déng bénh nhan vé&i triéu chirng nhe théng
thuwong (nhw nhirc dau, chéng mat, U tai...) phai trai
qua mot cudc chup DSA, nhét [a & bénh nhan véi tién
st di ng thudc can quang cé chira iod hay & bénh
nhan nguy co' cao bién ching than kinh lién quan dén
chup mach qua éng théng.

3D TOF MRA la ky thuat khao sat mach mau nao
bang céng huwéng tir khdng xam lan, khéng can dung
thubc twong phan va dé dang thuc hién. Trén thé gisi

c6 vai nghién ctru vé vai trd cla xung 3D TOF MRA
trong bénh Iy DAVF v&i ¢ mau nhd (n< 26).[1],[4]
Chung t6i tién hanh nghién ciru gia tri clia chudi xung
3D TOF MRA trong chan doan va danh gia tinh trang
dan lwu tinh mach vé ndo & bénh ly DAVF ndi so, cling
nhw m&rc d6 déng thuan vé danh gia vi tri cia DAVF
trén 3D TOF MRA so v&i DSA véi c& mau lén hon.

Il. DOI TWONG VA PHIONG PHAP

Déi twong nghién ciru: 1a 93 bénh nhan (35 nam,
58 n¥) tudi tlr 11 dén 88 (tudi trung binh 55) cé triéu
chirng nghi ngd DAVF dwoc chan doan la DAVF trén
cong hwédng tir thwdng qui va sau d6 duwgc chup DSA
dé chan doan xac dinh tir 1/2015 dén 4/2019 tai Bénh
vién Dai hoc Y Dwoc Thanh phd HS Chi Minh. Trong 93
bénh nhan, cé 3 bénh nhan xung 3D TOF MRA khéng
da trwdng chup dé danh gia bat thweng tin hiéu tai vi tri
rd nhwng danh gia dwoc cé bat thuwdng tin hiéu & tinh
mach vé ndo trong treeong chup dwoc.

Phwong phap nghién ctru: tién ciru, md ta cat
ngang

¢ Tiéu chudn chon vao: bénh nhan dwoc chan
doan DAVF trén cong huwdng tr dwgec chon vao nghién
clru nay véi cac tiéu chi (1) hién dién nhiéu dwdng cong
hay nét tin hiéu cao sat thanh c4u tric tinh mach hay
vung téng tin hiéu trong cAu truc tinh mach trén hinh
gbc ctia 3D TOF MRA va khéng thay nidus hodc (2) cé
nhiéu flow-voids ngodn ngoéo trén hinh T2W & khoang
dwdi nhén va khong thay nidus; nhirng bénh nhan nay
dwoc chup DSA dé chan doan xac dinh

+¢ Tiéu chuén loai trte: co thay nidus trén T2W
hoac 3D TOF MRA gay nham 1an véi di dang déng tinh
mach (arteriovenous malformation); tui phinh hay rach
déng mach canh trong tai xoang hang gay nham lan voi
rd dong mach canh xoang hang truc tiép (direct carotid-
cavernous fistula); MRI khéng chup xung 3D TOF MRA,;
DSA khong chup di hé dong mach canh trong, canh
ngoai hai bén va ddng mach dbt séng hai bén; hinh anh
khoéng dat chat lwong.

* Chup céng hwéng tir : 93 bénh nhan
dwoc chup ngdu nhién trén may 3T (Magnetom
Verio, Siemens Healthcare, Erlangen, Germany)
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va 1.5T (Magnetom Avanto, Siemens Healthcare,
Erlangen, Germany), déu duoc dung coil so 8 kénh
v&i cac chudi xung T1W, T2W, FLAIR, 3D TOF MRA
v&i thong sb khong khac biét dang ké. Thong sb cac
xung chup trén may 3T: T1 MPRAGE (TR/TE/NSA=
2000ms/2,27ms/1; ma tran 512x400), TSE T2W (TR/
TE/NSA= 5000ms/99ms/2; ma tran 384x312), FLAIR
(TR/TE/NSA= 9000ms/2500ms/1; ma tran 384x312)
bé day lat cat 5mm. 3D TOF MRA (TR/TE/NSA=
21ms/3,5ms/1; 20° flip angle; FOV, 380x220mm; ma
tran 384x288). Théng sb cac xung chup trén may
1.5T: T1 MPRAGE (TR/TE/NSA= 1940ms/3,08ms/1;
ma tran 521x464), TSE T2W (TR/TE/NSA=
5000ms/96ms/2; ma tran 384x312), FLAIR (TR/TE/
NSA= 9000ms/2500ms/1; ma tran 384x312) bé day lat
cat 5mm. 3D TOF MRA (TR/TE/NSA= 22ms/3,5ms/1;
25° flip angle; FOV, 380x220mm; ma tran 320x240).
Xung 3D TOF MRA & hai may c6 bé day lat cat1a 1mm,
c6 dat xung bao hoa dé han ché tin hiéu tir dong chay
tinh mach.

«* Ky thuat chup DSA: TAt ca 93 bénh nhan
duoc chup mach mau ndo sbé héa xéa nén bang
may moét binh dién cd xoay Siemens Axiom Artis
model (Siemens AG, Medical Solutions Erlangen,
Germany). Dung thudc cadn quang tan trong nuwéc,
khong ion héa, ap lwc thdm thau thap, lohexol,N,N’
-Bis(2,3-dihydroxypropyl)-5-[N-(2,3-dihydroxypropyl)-
acetamido]-2,4,6-triiodoisophthalamide (Omnipaque ®,
Nycomed Ireland), néng dé lod 300mg/dl. Gay té tai chd,
choc déng mach dui phai béng phwong phap Seldinger,
chup dd 6 dong mach: déng mach canh trong, canh
ngoai hai bén va déng mach dét séng hai bén. Méi dong
mach dwoc ghi hinh & hai tw thé thang va nghiéng. Ghi
hinh t ltc bat diu tiém thudc can quang dén khi thay
thudc trong cac xoang tinh mach, nham lay dd hinh anh
qua cac thi ddéng mach, mao mach va tinh mach. Téc
dd chup 4-6 hinh/giay. Téng lwong thubc can quang st
dung khoang 100ml.

+®* Phéan tich hinh dnh: Hinh anh 3D TOF MRA
va DSA duwoc phan tich doc lap béng hé théng PACS
b&i bac s chan doan hinh anh than kinh va bac si can
thiép mach mau than kinh. DAVF duoc nhan biét trén
3D TOF MRA v6i hinh anh nhiéu dwdng cong hodc nét

tin hiéu cao sat thanh cau trdc tinh mach (la nhirng
déng mach nudi) hoac tang tin hiéu trong xoang mang
ctrng hay tinh mach vé ndo do dong mau van tc cao
tw déng mach dé vao tinh mach.[3],[4]. Tinh trang dan
Iwu tinh mach vé biéu hién trén 3D TOF MRA v&i hinh
anh tinh mach vé ndo dan [1] dwoc xac dinh b&i dwong
di, sw uén lwen ngoan ngoéo trong khoang dwdi nhén
va khau kinh ting so v&i dbi bén. Bac si chan doan
hinh anh than kinh phan tich hinh cong hwéng t khi
chuwa biét két qua DSA cla bénh nhan, phan tich hinh
gbc ctia 3D TOF MRA trén man hinh hé théng PACS va
danh gia cac dac diém: (1) nhiéu dworng cong hay nét
tin hiéu cao sat thanh cAu truc tinh mach, (2) vung tang
tin hiéu trong cau truc tinh mach, (3) vi tri ro, (4) tang
tin hiéu & tinh mach vé nao dan; Chung téi danh gia dé
nhay, d6 dac hiéu, gia tri tién doan dwong, gia tri tién
doan am clia cac dac diém (1), (2), (4) trén va tinh chi
sb ddng thuan Kappa gitra vi tri rd trén 3D TOF MRA so
véi DSA. Bac si can thiép mach mau than kinh danh gia
hinh DSA v&i cac tiéu chi: (1) hién dién DAVF, (2) vi tri
DAVF va (3) tinh trang trao ngwgc tinh mach vé nao.

¢ Phwong phdp théng ké: phan mém STATA
14.0 (STATA Corp., Texas, USA) dwoc dung trong tat
ca cac phan tich théng ké. Do ddng thuan vé vi tri DAVF
ctia 3D TOF MRA va DSA dwoc xac dinh béng cach do
hé sb Cohen’s Kappa (k): k < 0.2: kém; 0.2 € k < 0.40:
nhe; 0,4 < k < 0.60: trung binh; 0,6 < k < 0.80 : tét; k =
0.80 : rat tét. Gia tri p < 0,05 dwoc ap dung trong tat ca
cac phan tich.

lll. KET QUA

Trong thoi gian nghién cu, c6 93 bénh nhén
dwoc chan doan 1a DAVF trén cong huéng tir thuwdng
qui va sau d6 dugc chup DSA dé chan doan xac dinh.

*  Gi¢i: c6 58 bénh nhan nir va 35 bénh nhan
nam, tilé ntr : nam xap xi 1,6 : 1.

+ Tubi: thay déi tr 11 tudi dén 88 tudi, trung
binh 1a 56,2. Nhém tudi chiém ti 1& Ién nhét tap trung &
khoang 51-70 tudi, chiém 51,61%.

+ Theoi gian tr luc chup MRI dén luc chup
DSA: tir 0 ngay dén 49 ngay, trung binh la 7,73 +/-
10,56 ngay.
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+ Triéu chirng lam sang: Triéu chirng phd bién
nhét |a triéu chirng & mat, chiém 44,09%. Hai triéu
chirng thwong gap tiép theo 1a dau dau va u tai ciing
chiém ti 1& kha cao 1an lwot la 24,73% va 21,52%. Cac
triéu chirng lam sang tién trién nhw liét than kinh so, roi
loan tri giac, sa sut tri tué, dau than kinh khu trd hodc
tang ap lwc noi so chiém ti 1& thap.

« Dac diém trén 3D TOF MRA
+ 3D TOF MRA trong chan doan DAVF:

Trén hinh géc 3D TOF MRA, chan doan DAVF
néu c6 dau hiéu nhiéu duwéng cong, nét tin hiéu cao sat
thanh cAu truc tinh mach hay vung tang tin hiéu trong
cAu trdc tinh mach.

Trong 93 bénh nhan, c6 3 bénh nhan xung 3D TOF
MRA khéng di treéng chup dé danh gia bat thuwong tin

hiéu tai vi tri rdo & xoang doc trén va tinh mach vé tai
phan cao ctia vom so, nén chi con 90 bénh nhan duoc
khao sat cac dau hiéu nay.

Trong 83 trwdng hop c6 DAVF, d4u hiéu “nhiéu
dudng cong, nét tin hiéu cao sat thanh ciu truc tinh
mach” hién dién & 82 trwong hop, khéng hién dién &
1 trwdng hop; dau hiéu “viing ting tin hiéu trong cau
trac tinh mach” hién dién & 76 trwong hop, khong hién
dién & 7 trwong hop. Trong 7 trwong hop khong cod
DAVF, d4u hiéu “nhiéu duwéng cong, nét tin hiéu cao
sat thanh cAu truc tinh mach” hién dién & 2 trwong hop,
khong hién dién & 5 trwdng hop (trong dé 3 trwong hop
dwoc chon vao nhom nghién ctru do co flow-voids trén
T2W); d4u hiéu “viing tang tin hiéu trong cAu truc tinh
mach” hién dién & 3 trwong hop, khong hién dién &
4 trwdng hop (trong do 3 trwong hop dwoc chon vao
nhom nghién ctru do cé flow-voids trén T2W).

Bang 1. Dau hiéu “nhiéu dwong cong, nét tin hiéu cao sat thanh cau trac tinh mach”
trén 3D TOF MRA

Hién dién DAVF trén DSA Téng
Co Khéng
Puwong cong, nét hay vung tang tin Cé 82 (98,80%) 2 (28,57%) 84
hiéu trong tinh mach trén 3D TOF MRA
Khéng 1 (1,20%) 5(71,43%) 6
Téng 83 (100%) 7 (100%) 90 (100%)

Dé nhay, do dic hiéu va gia tri tien doan dwong cla diu hiéu “nhiéu dworng cong, ndt tin hiéu cao sat thanh
céu trac tinh mach” trong chan doan DAVF lan luot 12 98,8%, 71,4 % va 97,6%

Bang 2. D4u hiéu “vuing tang tin hiéu trong cau tric tinh mach” trén 3D TOF MRA

Hién dién DAVF trén DSA Téng
Co Khéng
\Vuing tang tin hiéu trong c4u trac tinh Co 76 (91,57%) 3 (42,86%) 79
mach trén 3D TOF MRA
Khong 7 (8,43%) 4 (57,14%) 11
Tong 83 (100%) 7 (100%) 90 (100%)

D6 nhay, d6 dac hiéu va gia tri tién doan dwong clia dau hiéu “vung tang tin hiéu trong cAu truc tinh mach” trong

chén doan DAVF lan lwot 14 91,6% , 57,1% va 96,2%.
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Néu phéi hop hai diu hiéu nay, tat ca 83 trworng hop cd DAVF déu cé 1 hodc 2 hodc ca hai dau hiéu nay. Trong
7 trwdng hop khong cé DAVF, cé 4 truweng hop ¢ 1 hodc 2 diu hiéu nay va khong hién dién & 3 trweng hop (ca 3
treng hop nay dwgc chon vao nhém nghién ctru do co flow-voids trén T2W).

Bang 3. Phéi hop dau hiéu “nhiéu dwong cong, nét” hay” viing ting tin hiéu trong cau trac tinh mach”
trén 3D TOF MRA

Hién dién DAVF trén DSA Téng
Co Khéng
Puwong cong, nét hay vung tang tin hiéu Co 83 (100%) 4 (57,14%) 87
trong c4u tric tinh mach trén 3D TOF MRA
Khéng 0 3 (42,86%) 3
Tong 83 (100%) 7 (100%) 90 (100%)

D6 nhay, d6 d&c hiéu va gia tri tién doan dwong khi phdi hop dau hiéu “nhiéu dwdng cong, nét tin hiéu cao sat

thanh cAu truc tinh mach” va “viing téng tin hiéu trong cAu trdc tinh mach” trong chdn doan DAVF Ian lwot 1a 100%
,42,9% va 95,4%.

DA T P RESA)

Bénh nhan nam, 42 tudi, dau dau, U tai. Hinh A va B: tang tin hiéu lan téa (mdii tén trang) kém nhiéu

dwéng cong va nét tin hiéu cao manh (miii tén den) & sat thanh xoang ngang - xoang sigma phai
trén hinh géc TOF 3D. Hinh C va D, chup mach s6 héa x6a nén déng mach canh ngoai phai thé
trwéc sau (C) va thé nghiéng (D) ghi nhan ré déng tinh mach mang clrng & xoang ngang - xoang
sigma phai (vong trang), cAp mau b&i dong mach mang nao giira va mang nao phu.

+ 3D TOF MRA trong chan doan vi tri DAVF: Trén 3D TOF MRA, cac vi tri DAVF dwoc ghi nhan & xoang
hang, xoang ngang — xoang sigma, hdi luvu xoang, xoang doc trén, tinh mach v4, tinh mach mat, tinh mach canh
trong, dam réi tinh mach chan buém va xoang da duwéi.
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Bang 4. Chubi xung 3D TOF MRA trong chan doan vi tri DAVF

Vi tri ro trén DSA Téng
N £ Tinh Tinh ™
Khéng thay Ngang | Doc | Héi | Xoang n n . DR chan| Xoang da
: K mach | mach | canh , o
Sigma | trén | lwu | hang N bwém dwéi
vo trong
Khong | 5 0 0 0 0 1 0 110 5
thay
Ngang | , | 5 0 1 0 0 0 0 0| 25
Sigma
Doc | 0 1 0 0 0 0 0 0| 1
trén
Hoi g | o 0| 4 0 0 o | o o| 4
Iwu
Hang 3 0 0 0 0 0 0 0 0 50
Vi tri Tinh
rotrén | mach | 0 0 0 0 1 0 0 0 0| 1
3D maét
TOF
MRA Tinh
mach 0 0 0 0 0 8 0 0 0 8
vo
™
canh 0 0 0 0 0 0 2 0 0 2
trong
PR
chan 0 0 0 0 0 0 0 1 0 1
bwém
Xoang
da 0 0 2 0 0 0 0 0 1 1
dwéi
Téng 8 22 1 5 1 9 2 2 1 98

3D TOF MRA va DSA déng thuan vé vi tri ro &
90/98 trwong hop, twong ng 91,84%. Gia tri Kappa =
0,88 cho thdy mirc d6 ddng thuan rat manh gitra chudi
xung 3D TOF MRA va DSA trong xac dinh vij tri DAVF.

C6 90 vi tri DAVFs phat hién dwoc trén DSA &
83 bénh nhan co6 DAVF trong nghién ctru nay, véi 5
trwdng hop ro 2 vi tri va 1 trwong hop ro 3 vi tri. Co 8
truong hop DSA khong thay ro, 1an lwot ti trén xubng,
trong d6 3 trworng hop 3D TOF MRA va DSA déu khéng
thdy ro (3 bénh nhan dwoc chon vao nghién ciru do
c6 flow-voids trén T2W), 2 trwdng hop 3D TOF MRA

c6 tang tin hiéu & xoang ngang - xoang sigma — trong
do 1 trwdng hop tang tin hiéu trén 3D TOF MRA do
c6 huyét khéi xoang tinh mach va 3 trwdng hop khac
3D TOF MRA co6 tang tin hiéu & xoang hang nhwng
DSA xac dinh 1 trwdng hop ro lan réng & héi lwu xoang
dén xoang ngang nén 3D TOF MRA chan doan nham
la hai vi tri gan nhau nhwng that ra chi cé mét; khong
c6 DAVF. O’ hang ngang, con 2 trwdng hop khac khéng
dong thuan gitra 3D TOF MRA va DSA gém: 1 trwéng
hop 3D TOF MRA phat hién s6t DAVF & dam réi tinh
mach chan buwdm (di kém véi DAVF & 2 vi tri khac tai
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X0ang ngang - xoang sigma va tinh mach canh trong da
dwoc 3D TOF MRA phat hién); 1 trwdng hgp 3D TOF
MRA phat hién sé6t DAVF & tinh mach vé (di kém véi vi
tri DAVF khac & xoang ngang-xoang sigma da dwgc 3D
TOF MRA phat hién)

« 3D TOF MRA trong chan doan dan lwu tinh
mach voé nao: khi co hinh anh tang tin hiéu trong cac
tinh mach vé ndo dan ngoan ngoéo & khoang dwdi
nhén. Cac tinh mach nay dwoc nhan ra dwya vao vi tri,
duwdng di va sw udn lwon ngoan ngoéo.

LA ST (5020 T ILEZH)

Hinh 2, Bénh nhan nir, 57 tudi, triéu chirng U tai theo nhip mach dap. Hinh 2A, T2W cho thay dan
tinh mach vé nio véi cac flow-voids ngoan ngoéo (khoanh tron). Hinh 2B, 3D TOF MRA cho thay

tang tin hiéu tinh mach vé ngoan ngoéo vuing thai dwong trai (khoanh tron). Hinh 2C, chup mach
s6 héa xéa nén dong mach canh ngoai trai thé nghiéng, ghi nhan ro tir d6ng mach mang nao giira

vao viing xoang ngang, xoang sigma trai cé trao ngwoc tinh mach néng vé nao (khoanh tron).

Bang 5. 3D TOF MRA trong chan doan dan Iwu tinh mach vé nao

Dan Iwu tinh mach vé néo trén DSA Tong
Co Khoéng
Tang tin hiéu tinh mach vé nao Co 41 (83,67%) 0 (0%) 41
dan trén 3D TOF MRA Khoéng 8 (16,33%) 44 (100%) 52
Téng 49 (100%) 44 (100%) 93 (100%)

Nghién clru clia chung t6i c6 49/93 trwdng hop
c6 dan lwu vao tinh mach vé nao, chiém ti 1& 52,68%,
bao gdbm ca dan lwu truc tiép va tréo nguoc tir xoang
tfinh mach.

Trong 49 trwéng hop ¢4 dan lwu tinh mach vé nao,
d4u hiéu tang tin hiéu cac tinh mach nay trén 3D TOF
MRA hién dién trong 41 trwong hop, chiém 83,67%.
D&u hiéu nay khéng xuét hién & béat ki ca nao khéng cé
dan lwu tinh mach vé. Phép kiém Fisher exact cho thay
chudi xung 3D TOF MRA ¢6 y nghia trong chan doan
dan Iwu tinh mach vé néo & bénh nhan DAVF (p < 0,05)
v&i dé nhay, do dac hiéu, gia tri tién doan dwong, gia tri

tién doan am va dd chinh xac 1an lwot 1a 83,67%, 100%,
100%, 84,61%, 91,39%.

IV. BAN LUAN

Chung t6i dung hinh gbc cia 3D TOF MRA dé
danh gia cac bat thwong tin hiéu & xoang tinh mach
va tinh mach vé nao, vi hinh gbc ctia MRA cé chiva ca
théng tin vé dong chay va giai phau. Mat du mach mau
dwoc dwng hinh theo ky thuat MIP (Maximum-Intensity
Projection - gitr lai cac voxel ¢é tin hiéu cao nhat) cho
hinh &nh cay mach mau giéng hinh chup mach nao db,
nhwng k¥ thuat dwng hinh nay cé thé bé sét cac mach
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mau cé tin hiéu dong chay thap hon va do dé nhirng
mach mau cé dong chay cham cé thé khéng hién hinh
dwoc. Hinh gbc ctia 3D TOF MRA c6 nhiéu lgi ich hon
hinh dwng bang ky thuat MIP trong thé hién bénh Iy ro
dong tinh mach mang cng ndi so.[1],[4]

DAVF dwoc nhan biét trén 3D TOF MRA véi hinh
anh nhiéu dwdng cong hodc nét tin hiéu cao sat thanh
cAu trdc tinh mach (la nhixng ddng mach nudi) ho&c téng
tin hiéu trong xoang mang ctrng hay tinh mach vé nao
do c6 dong mau van téc cao tir déng mach dd vao tinh
mach. Do d6, d4u hiéu “dwérng cong hodc nét tin hiéu
cao sat thanh cau trdc tinh mach” cé thé Ia chi diém cho
vi tri ro [3],[4]. DAu hiéu “vung téng tin hiéu trong ciu
truc tinh mach” c6 thé 1a chi diém cho tinh trang dong
mach hoa tinh mach, co thé la vung dan lwu tinh mach
ngwoc dong do DAVF. Nghién clru cla chung toi ghi
nhan dau hiéu “nhiéu dwéorng cong hodc nét tin hiéu cao
sat thanh mét cAu truc tinh mach” xuét hién nhiéu hon va
c6 dd nhay va do déc hiéu (1an luot 1a 98,8% va 71,4 %)
cao hon dau hiéu “viing téng tin hiéu trong c4u tric tinh
mach”(lan lwot 1a 91,6% , 57,1%), phu hop so véi nghién
clru clia Meckel (n = 12) [3] va ctia Noguchi (n =15) [4],
va su khac biét nay cé y nghia théng ké (p<0,05). Diéu
nay cé thé do nhiéu trudng hop ching ta d& quan sat
thay cac dong mach nudi dd vao xoang mang cirng tai vi
tri DAVF nhuwng khéng dé quan sat thay tinh trang dong
mach héa tinh mach, nhét 1a khi rd véi lwu lwong thép.
Do nhay, db dac hiéu va gia tri tién doan dwong khi phéi
hop du hiéu “nhiéu dwdng cong, ndt tin hiéu cao sat
thanh cu tric tinh mach” va “viing tang tin hiéu trong
cAu trdc tinh mach” trong chan doan DAVF cla ching
t6i lan lwot 1a 100% , 42,9% va 95,4%. Chung toi y thire
rang thuwc té do nhay ctia MRI trong chan doan DAVF c6
thé khong cao dwoc dén nhw vay; do nhay cao vi ching
t6i khong 14y vao nhirng bénh nhan co triéu chirng nghi
ng®& DAVF ma MRI &m tinh. Ching téi cling y thirc rang
thuc té do dac hiéu nay khong phan anh chinh xac vi
chudng t6i khéng chup DSA dai tra cho cac bénh nhan cé
triéu chirng goi y DAVF nhwng MRI am tinh, nén khéng
c6 sb trwdng hop am that da Ién, nén chi dwa do dac
hiéu ra day dé so sanh gitra hai dau hiéu néi trén. Trong
thwec t& 1am sang, ching tdi chup DSA dé kiém chirng
cho nhirng bénh nhan co triéu chirng nghi ng& va MRI

cling phat hién dau hiéu goi y DAVF, nén cé thé bd sét
nhitng trudng hop rd nhd lwu lwong thap va chuwa cé
bién chirng trao ngwoc tinh mach vé néo khién MRI khé
phat hién dworc.

Trong 7 treong hop MRI dwong gid & nghién clru
nay c6 3 trwong hop MRI chdn doan DAVF va duwa
vao nghién ctru do c6 nhiéu flow-voids trén hinh T2W
& khoang duéi nhén va khong thay nidus nhuwng DSA
chan doan la khdng cé ro, ching ta tam thoi chwa ban
dén trong bai viét nay; 1 truong hop 3D TOF MRA ¢
tang tin hiéu & xoang ngang — xoang sigma va 3 trwo'ng
hop khac 3D TOF MRA c6 tang tin hiéu & xoang hang
nhuwng DSA xac dinh khéng c6 DAVF. Trwdng hgp 3D
TOF MRA c6 tang tin hiéu & xoang ngang — xoang
sigma, khi ddi chiéu véi hinh chup xung T1W 3D trwéc
tiém thudc twong phan thay cé tang tin hiéu tai vi tri
xoang ngang — xoang sigma, xung T1W 3D sau tiém
twong phan thi thdy co khuyét thudc tai vi tri nay, kém
theo tang tin hiéu trén 3D TOF MRA, goi y tinh trang
huyét khdi giai doan ban cip & xoang ngang — xoang
sigma. Nghién ctru clia Renard [7] va Meckel [3] cling
dwa ra nhan dinh twong tw. Mot goi y khac déi voi
trworng hop nay la 3D TOF MRA c6 dau hiéu “ving téng
tin hiéu trong cAu tric tinh mach” ma khéng c6 dau hiéu
“nhiéu dwdng cong, nét tin hiéu cao sat thanh ciu tric
tinh mach”, vi khdng c6 nhirtng déng mach nudi db vao
xoang tinh mach. DSA xac nhan tinh trang tac xoang
tinh mach tai vi tri twong &ng.

Ba trwdng hop dwong tinh gid do 3D TOF MRA cé
tang tin hiéu & xoang hang nhuwng DSA xac dinh khong
c6 DAVF, co ché chinh xac con chwa rd, tuy nhién co
thé do hién dién dong chay khéng bao hoa di qua ving
mé dirng yén da dwoc bao hoa tin hiéu [4], c6 thé do
yéu t6 ky thuat (flip angles chwa dd I&n) hodc do clu
tric giai phAu gay hep dwong thoat tinh mach bén duwdi
tao ra dong chay nguwoc vao xoang hang & bén trén [5].
Béc si chan doan hinh anh can lwu y van dé duong gia
nay dé két hop thém véi ky thuat MRA c6 tiém twong
phan khi can thiét (MRA cé twong phan déng hoc véi do
phan gidi th&i gian cao — Time-resolved CE-MRA la mét
goi y) dé xac dinh tinh trang anh gia hay cé DAVF that
sw, nhidu trwong hop cé thé tranh cho bénh nhan phai
tréi qua tha thuat DSA c6 tinh xam I4n.
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Gia tri Kappa = 0,88 cho thdy mirc d6 déng thuan
ra4t manh gitra chudi xung TOF 3D va DSA trong xac
dinh vi tri DAVF. M6t vai bénh nhan, 3D TOF MRA doc
s6t vi tri rd khi bénh nhan cé rd nhiéu vi tri rd gan nhau,
hay 3D TOF MRA xac dinh cé hai vi tri rd gan nhau
nhwng that ra chi c6 mot, nhirng trwong hop nhw vay
khéng anh hwéng dén chan doan DAVF ctia mét bénh
nhan va ho van dwoc chup DSA sau d6 dé kiém tra.
Truwdng hgp 3D TOF MRA doc sét vj tri ro tai dam roi
tinh mach chan bwdm 1a vi nham 13n véi tin hiéu dong
chdy binh thwdng co thé thdy dwoc tai vi tri nay trén
hinh chup 3D TOF MRA & may 3T [8].

Nghién cru cGa ching t6i cho thay chudi xung
3D TOF MRA cé y nghta trong chan doan dan Iwu tinh
mach vé ndo & bénh nhan DAVF (p < 0,05) v&i do nhay,
dé dac hiéu, gia tri tién doan dwong, gia tri tién doan
am va do chinh xac 1an lwot 1a: 83,67%:; 100%; 100%:
84,61% va 91,39%. Cung voi dau hiéu flow-voids trén

TAI LIEU THAM KHAO

T2W, dau hiéu tang tin hiéu trong tinh mach vé nao
trén hinh 3D TOF MRA cé y nghia trong chan doan dan
Iy tinh mach vé ndo trong bénh ly DAVF, goi y tinh
trang ddng mach héa tinh mach. Két qua nay twong
rng v&i nghién ciru ctia Minako Azuma, 3D TOF MRA
c6 dd nhay 100% trong chan doan DAVF va 96% trong
chan doan vi tri rd, phan dd Borden chinh xac trong
88% trwong hop.[1]

V. KET LUAN

Viéc ing dung hinh géc ctia 3D TOF MRA c6 gia
tri trong chan doan vi tri rd va danh gia tinh trang trao
ngwoc tinh mach néng vé ndo, tuy khong thé thay thé
dwoc DSA trong bénh ly ro ddng tinh mach mang ctrng
ndi so. Nhirng trrdng hop dwong gia trong nghién ctru
nay goi y rdng cong hwéng tr mach mau ndo cé tiém
chét twong phan co thé cai thién dwoc nhirtng han ché
clia 3D TOF MRA.
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TOM TAT

Muc tiéu: Chung toi danh gia vai tro ciia 3D TOF MRI trong viéc chan doan, danh gia vi tri rd va tinh trang dan lwu tinh

mach vo ndo ¢ bénh 1y ro dong tinh mach mang cing ndi so (DAVF)

Péi twong va phwong phap: Tién ctru tir 1/2015 dén 4/2019, v6i 93 bénh nhan (35 nam, 58 nit), tudi tir 11 dén 88 (trung
binh 55), duoc chin doan DAVF trén cong hudng tir thudng qui co chup xung 3D TOF MRA va sau d6 dugc chup DSA dé chan
doan xéc dinh. Trong 3 trudng hop, trudong chup ciia 3D TOF MRA khong di dé danh gid vi tri ro nhung di dé danh gid ting

tin hiéu bét thuong & tinh mach vé nio.

Két qua: Hinh gdc ctia 3D TOF MRA cho d6 nhay 1én dén 100% va gia tri tién doan dwong 97,6% trong chan doan DAVF
(n=90), danh gia tinh trang dan luu tinh mach vo ndo (n=93) v&i d6 nhay va gia tri tién doan duong cao (100%). Gié tri Kappa
= 0,88 cho thdy mirc d9 dong thuan rat manh giita chudi xung TOF 3D va DSA trong xac dinh vi tri DAVF. Trong 4 truong hop
duong gia, 1 truong hop c6 ving ting tin hiéu & xoang ngang-xoang sigma trén hinh 3D TOF MRA do huyét khéi va 3 trudng
hop khac c¢6 ving ting tin hiéu & xoang hang gy chin doan nhim 1a DAVF.

Két luan: Viéc ing dung hinh goc ciia 3D TOF MRA c6 gia tri trong chan doan, danh gia vi tri ro va tinh trang dan luu
tinh mach v6 ndo & bénh ly ro dong tinh mach mang ctig ndi so. Nhitng truong hop duong gia trong nghién ctru nay goi ¥ rang

cong huong tir mach mau ndo c6 tiém chét twong phan c6 thé cai thién dugc nhitng han ché ciia 3D TOF MRA.
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