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Initial analysis of application results of MRA
TWIST in evaluation of peripheral arteriovenous
malformation
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SUMMARY Background: TWIST is a MRA with high time resolution, which
can display the mapping of vascular structure well. The identification of the
feeding and draining vasculature of peripheral arteriovenous malformation
(pPAVM) is important for the appropriate treatment planning. Therefore,
we examined the application of MRA TWIST in evaluation pAVM in
comparison with Digital Subtraction Angiography (DSA).

Objective: To evaluate the feeding arteries and draining veins of
PAVM with MRA TWIST in comparison with DSA.

Subjects and methods: A retrospective study between January
2016 and July 2021 was conducted upon 25 patients (7 males and 18
females; mean age 22,2; age range 3-53 years) with pAVM, who obtained
MRA TWIST and then underwent DSA for confirming the diagnosis. The
numbers and names of the feeding arteries and early draining veins were
evaluated by two independent readers. The accurate ratio and Kappa test
for the interobserver agreement were calculated.

Results: About the feeding arteries, MRA TWIST accurately
evaluated 82,6% in head and neck, and 85,7% in limbs in comparison with
DSA. About the draining veins, MRA TWIST accurately evaluated 84%
in comparison with DSA. Kappa coefficient showed good agreement in
detecting the feeding arteries and the draining veins between MRA TWIST
and DSA.

Conclusion: MRA TWIST is a reliable non-invasive imaging
technique for evaluation of the feeding arteries and the draining veins of
PAVM and can be useful for planning the endovascular treatment.

Keywords: peripheral arteriovenous malformation (pAVM), MRA
TWIST, digital subtraction angiography (DSA).
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I. DAT VAN DE

Trong nhitng n&m gan day, véi sy phat trién vuot
tréi ctia cong hudng tr mach mau (MRA), nhiéu ky
thuat méi ra doi cai thién do phan gidi thdi gian 1an
khéng gian. TWIST (Time-resolved angiography With
Interleaved Stochastic Trajectories) la mét ky thuat
chup cé dd phan giai théi gian cao dang dwoc ap dung
nham khao sat cAu tric va déng hoc mach mau.

TWIST la mét MRA phan gidi theo thoi gian véi
quy dao ghi hinh ngau nhién xen ké ap dung nguyén ly
ghi hinh dang “16 khéa” [1]. K-space (khdéng gian k) la
mot day hé théng cac con sé thé hién cho tan sé khong
gian trong hinh anh CHT. Vung trung tdm A cla k-space
(dang tron nhw 16 khoa) chira théng tin tAn sb khong
gian thap bao gébm toan bd dé sang téi. Cac viing ngoai

Ghi toan bo k-space
A, By, By, B

Ghi miu A & B4

Ghi miu A & B,

vi B clia k-space chira théng tin tan sé khéng gian cao
nhw cac duwdng bd va chi tiét hinh anh. Khi tiém thubc
twong phan tir, thweng chi cé do sang téi thay dbi dang
ké. Do dd, théng tin vé déng hoc c6 thé thu duorc tir viéc
chi can ghi nhan vung trung tam A clia k-space va giam
tan suét ghi mau vung ngoai vi B [2]. TWIST con chia
vung B ngau nhién thanh cac nhém nhé (B1, B2, B3...).
Tuan ty trng nhém B sé& dwoc ghi nhan cliing véi ving
A theo quy dao c6 dang tron ddng tam va chu ki nay
dwoc I&p lai. Hinh &nh day di sé duwoc tai tao tir ving
Ava vung B. Cac di¥ liéu nhém B con thiéu sé duoc bd
sung bang cac sao chép di liéu tlr cac nhém B truwéc
d6 (Hinh 1). Chinh vi thé, MRA TWIST c6 thé gitr duoc
dd phan giai khong gian tt vai tdc dd chup cao vai giay
mdi hinh [21,[3].

Ghi miuA & B, Ghi mauA & B4

Sao chépB, & B,

Sao chépB, & B;

Sao chépB, & B4 Sao chépB; & B,

Hinh 1. Hinh minh hoa nguyén ly cta ky thuat MRA TWIST

Khéi dau, k-space duoc ghi mau toan bo. Sau tiém
thuée, k-space duoc ghi lan luot theo mau A-B1->A-B2-
>A-B3. M&u A-B1 két hop véi B2 va B3 cla k-space
ban déu dé tao hinh hoan chinh. Tuong tw méu A-B2
két hop B1 truéc d6 va B3 ban dau. Mau A-B3 két hop
B1 va B2 truéc dé.

Ky thuat MRA TWIST dwoc str dung rong rai trong
danh gia tuan hoan nhanh nhw hé déng mach canh, hé
théng tim phdi, ddng mach ngoai bién nhw dadu méat, chi.
Ngoai ra, MRA TWIST con dwoc ding dé danh gia cac
bénh ly mach mau nhw di dang théng déng -tinh mach
(AVM). AVM la mét di dang mach mau bam sinh ¢d lwu
lwong cao, gdm cé sw thong ndi bat thwdng gitra dong
mach (BM) va tinh mach (TM) ma khéng qua giwdng
mao mach binh thuwdng [4]. Phan trung tam cla théng
nbi bat thwdng goi la b di dang, trong d6 c6 nhiéu BM
hay tiéu DM db vao tryc tiép vao TM dan lwu [5].

Hién nay, trén thé gidi Ian trong nwdc da co nhiéu
nghién ctu vé& vai trd ciia MRA TWIST trong danh

gia AVM trung wong nhw ndo, tdy. Theo hiéu biét cia
ching t6i, cac nghién ctru danh gia AVM & vi tri ngoai
bién con rat han ché & nwéc ngoai va chwa nghién ctru
nao duwgc thye hién trong nwéc. Chinh € dé, ching toi
da thwc hién nghién cltru véi muc tiéu budc dau khao
sat hiéu qua cla viéc rng dung ky thuat MRA TWIST
trong danh gia DM nudi va TM dan lwu cla AVM ngoai
bién so v&i DSA.

I. DOl TWQNG VA PHUONG PHAP

Nghién ctu héi ctru, md t& dwoc tién hanh trén
25 bénh nhan (BN) cé AVM ngoai bién tai bénh vién
Pai Hoc Y Dwoc Thanh phd H& Chi Minh tlr 1/2016 dén
7/2021. Cac BN duwgc chup MRA TWIST trwéc chup

DSA dé xac dinh chan doan. Loai trtr BN da dwoc can
thiép hodc phau thuat trwdc do.

Ky thuat MRA TWIST dwoc chup trén may MRI 3T
(Verio 3T, Siemens, Erlangen, Germany):

- Vung dau mat ¢b: TE 1,02 ms, TR 2,48 ms, Tl
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200 ms, goéc lat 170, do day lat 1,04 mm, trwdng khao
sat (FoV) 300mm, d6 phan giai thoi gian 2.5s, voxel
1,0x1,0x1,0mm, vung trung tdm A 10%, Iéy mau vung
tin hiéu B 20%, ché do x6a nén.

- Vung chi: TE 1,36ms, TR 3,77ms, goc lat 250,
dé day lat 0,9mm, FoV 400mm, d6 phan gidi thoi gian
5,62s, voxel 0,9x0,9x0,9mm, vung trung tdam A 15%, Iéy
mau vung tin hiéu B 20%, ché dd x6a nén.

Thubc twong phan tir tiém dwdng TM dwoc ding
la Gd-DOTA (Dotarem®) v¢i liéu lwgng 0,1mmol/kg, téc
d6 2mL/s.Tai tao MPR (MultiPlanar Reformation) & cac
binh dién ngang, ding doc, dlrng ngang va hinh anh
MIP (Maximum-Intensity Projection) gilr lai cac voxel c6
tin hiéu cao nhét.

Tat cd BN duwoc chup DSA bang hé théng may
mot binh dién cé xoay cla hang Philips va Siemens.
Gay té tai chd va choc DM dui noéng phai bang bang
phwong phap Seldinger. Néu DM dui khoéng dat dworc,
c6 thé sir dung DM canh tay hay DM quay. Ghi hinh t
thi DM dén thi TM mudn & hai tw thé thang va nghiéng,
néu cé chdng chéo, khéng rd cac cau tric mach mau
c6 thé bd sung thém cac tw thé chup chéch. Tién hanh
dwa vi 6ng théng chon loc tirng nhanh DM cap méau cho
6 di dang va chup dé danh gia. Dung thubc can quang
tan trong nwéc, khong ion hoéa, ap lwc thdm thiu thap,
néng dé iod 300mg/dL (Omnipaque®, GE Healthcare
Ireland, Cork, Ireland hay Ultravist®, Bayer pharma AG,
Berlin, Germany).

Hinh anh trén MRA TWIST va DSA duwogc phan
tich doc lap bai hai bac si chdn doan hinh anh va bac
si can thiép mach mau. Trén MRI, bac s doc hinh anh
MRA TWIST sé danh gia cac dac diém vi tri, kich thwdc
6 di dang, gi6i han, xam lan xwong; trén MRA TWIST
ghi nhan sb lvgng, t&n DM nuéi va TM dan lwu sém.
Béac si danh gia hinh anh trén DSA v6i cac tiéu chi: s6
lwong, tén DM nubi va TM dan lwu som. Chung t6i tinh
dd chinh xac va hé sé ddng thuan Kappa gitra DM nudi
va TM dan lwu trén MRA TWIST so véi DSA.

Moi phan tich thdng ké duwoc thuc hién bang phan
mém STATA 14.0. Bién sb dinh tinh dwoc trinh bay
bang ti 1&. Bién sé dinh lwong dwoc trinh bay bang gia
tri trung binh, 14y mot chir sé thap phan. B ddng thuan
duoc xac dinh bang cach tinh hé sé Cohen’s Kappa
(k): k<0,2: kém; 0,2<k=<0,4: yéu; 0,4<k=0,6: trung binh;
0,6<k<0,8: tot; k>0,8: rat tot.

ll. KET QUA

Nghién ctru ctia chiing t6i c6 25 BN gébm 18 ni va
7 nam (nir:nam = 2,6) véi tudi trung binh la 22,2 + 13,4
(dao dong tir 3 dén 53 tudi). Phan b vi tri c6 15 trwong
hop & dau mat cb (60%), 3 trwong hop & tay (12%) va
7 trwdng hop & chan (28%). Kich thudc trung binh 6 di
dangla 10,3 £ 7,5 cm.

Trén hinh MRA TWIST, chung téi danh gia bM
nudi & 15 AVM ving dau mat ¢ va 10 AVM ving chi.
TM dan lwu s&m chia thanh hé TM nong, hé TM séu va
cé hai hé TM.

Bang 1. Phan bé DM nudi viing diu mat cé trén MRA TWIST va DSA

DM nubi trén DSA
Mt | Thai dwong nong | Ham trén | Tai sau| Hau lén | Khéng thay Téng

Mat 8 0 0 0 0 0 8

DM UG s qyong néng | 0 6 0 0 0 1 7
trén MRA

TWIST Ham trén 0 0 3 0 0 0 3

Tai sau 0 0 0 2 0 0 2

Khong thay 1 0 1 0 1 0 3

Téng 9 6 4 2 1 1 23

Ti lé ddng thuan 82,6%
Hé s6 Cohen’s Kappa: k=0,77.
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Nghién ctru ghi nhan cé tdng cong 22 BM nudi
dwogc xac dinh trén DSA & 15 BN, trong d6 co6 9 trvong
hop AVM c6 1 DM nubi va 5 trudng hop co 2 DM nubi
va 1 trwdng hop cé 3 BM nudi. Nghién ctru ghi nhan
DM maét chiém ti 1&é cao nhat 40,9% (9/22 BM), ké dén
la DM thai dwong néng 27,3% (6/22 BM).

Trén MRA TWIST chung téi thdy dwoc 20 DM nuéi,
trong d6 c6 1 nhanh DM duwoc thdy trén hinh TWIST

nhwng khéng thay trén DSA do hinh anh mach méau chdng
lap 6 di dang gay nham Ian. Ngoai ra, MRA TWIST phat
hién s6t 3 DM 1a 1 DM ham trén, 1 DM hau 1&n cung bén
va 1 DM maét ddi bén so véi tdn thwong. Cac trwdng hop
nay ghi nhan la cac nhanh nudi cé dwong kinh nhd nén
kho nhan dién trén MRATWIST. Sy twong hop gitba MRA
TWIST va DSAla 82,6% va cé mirc do dong thuan tét gitra
hai k thuat trong xac dinh DM nuéi 6 di dang (0,6<k<0,8).

Bang 2. Phan bé DM nubi viing chi trén MRA TWIST va DSA

DM nuéi trén DSA
C
Ben | "9 | Mu | chay | chau | _.
Quay Tru gan . Mac Tong
tru . chén sau | trong
chan
Quay 2 0 0 0 0 0 0 0 2
Tru 0 1 0 0 0 0 0 0 1
Bén tru 0 0 1 0 0 0 0 0 1
BMnudi | ¢ ngganchan | 0 0 0 3 0 0 0 0 3
trén MRA -
TWIST Mu chéan 0 0 0 0 1 0 0 0 1
Mac 0 0 0 0 0 2 0 0 2
Chay sau 0 0 0 0 0 0 1 0 1
Chau trong 0 0 0 0 0 0 0 1 1
Khong thay 0 1 0 0 0 0 1 0 2
Téng 2 2 1 3 1 2 2 1 14
Ti 1 ddng thuan 85,7%
Hé s Cohen’s Kappa: k=0,84.

Chuing t6i ghi nhan trong 10 trwdng hop AVM ving chi thdy dwoc 12 DM nudi trén MRATWIST. C6 4/10 trwdng
hop c6 2 DM nudi. Dbi chiéu két qua DSA, két qua nay dy bao ding & 12/14 trudng hop véi ti 1& déng thuan |a
85,7% do TWIST béd s6t 2 DM la 1 DM try va 1 DM chay sau. Gia tri hé s Kappa 1a 0,84 cho théy murc do di‘)ng
thuan rat tét gitba MRA TWIST va DSA trong xac dinh DM nudi & di dang (k=0,8).

Bang 3. Phan bé TM dan lwu trén TWIST va DSA

Hé TM dan lwu trén DSA
Néng 2
Sau Ca hai Tong
Hé TM dan lwu trén Néng 12 0 3 15
MRA TWIST Sau 0 5 1 6
Ca hai 0 0 4 4
Téng 12 5 8 25

Ti 1&é ddng thuan 84,0%
Hé s6 Cohen’s Kappa: k=0,74.
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Phan bd dan lwu TM cla 25 BN trén MRA TWIST
dwoc chang t6i ghi nhan hé TM néng chiém ti 1é cao nhét
VoI 60,0%, k& dén 1a TM sau chiém 24,0%, thap nhét
la ca hai chiém 16,0%.Theo két qua DSA ghi nhan sb
trwong hop dan lwu vé hé TM néng ciing chiém ti 1é cao

nhét 13 48,0%, dan lwu vé ca hé TM ndéng va sau chiém
32,0% va vé hé TM sau chiém 20,0%.Sw twong hop gitra
MRA TWIST va DSA 1a 84,0% va hé sb Kappa = 0,74
cho thay murc d6 déng thuan tbt gitra hai k§ thuat trong
xac dinh hé TM dan luu sém clia 6 di dang (0,6<k<0,8).

Hinh 2. Hinh anh MRA TWIST va DSA cua mét BN nam, 26 tudi, swng ma trai. Hinh TWIST trén mit

phang (MP) dirng doc (A) va dirng ngang (B) & thi DM cho thay 6 di dang (khoanh tron) & viing ma trai dwoc
cap mau b&i DM ham trén trai (mii tén) va dwoc dan lwu sém vé TM mit trai (dau miii tén). Hinh DSA trén
binh dién dirng doc (C) va dirng ngang (D) xac dinh mét AVM dworc nudi béi DM ham trén trai (mdi tén) va
dan lwu vé TM mét trai (dau mdi tén).

Hinh 3. Hinh anh MRA TWIST va DSA ctia mét BN niv, 30 tudi, swng kém loét mu ban chan trai. Hinh
TWIST trén MP dirng doc (A) thi DM cho thay 6 di dang & mat lwng ban chan trai dwoc cAp mau b&i cung
gan chan (miii tén triang) va dwoc dan lwu sém vé TM chay sau (dau miii tén trang) va TM hién I&n (dau mii
tén den). Hinh (B-C) thé hién hinh anh twong trng trén DSA xac dinh mét AVM dwoc nudi béi cung gan chan
(mii tén trang), dwoc dan lwu vé TM chay sau (dau miii tén trang) va TM hién I&n (dau miii tén den).

IV. BAN LUAN di dang dién ra nhanh hon. Do d9, viéc danh gia mac

Hién nay MRA TWIST I3 mét phuong tién hiu do chinh xac cuia MRA TWIST la yéu to rat quan trong.

ich trong chan doan va hé tro bac si can thiép lén ké
hoach diéu tri cho BN. Vi kha& nang tao dung ban db
mach mau va xac dinh nhanh mach mau nudi di dang,
MRA TWIST c6 thé gitp cudc chup DSA hwéng dén 6

Chung t6i ghi nhan DM mat 1a DM cdp méau cho
AVM vung d&u mét ¢d chiém ti 1& nhiéu nhat. Mot nghién
clru trong nwéc cla tac gia Nguyén Dinh Minh [6] trén
50 BN vé dac diém hinh anh chup mach méau ctia AVM
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vung dau mat c¢b cho thdy DM thai dwong néng thudng
gap nhat. Sw khac biét nay c6 thé do sy khac nhau vé
c& mau. Dbi véi vang tay va chan cé sy phan bb khéng
déu vé vi tri ctia cac DM nubi do vi tri tén thwong phan
bd rai rac doc theo truc cta chi.

Trong 25 BN AVM trén DSA, chiing t6i nhan thay
dan lwu vé hé TM néng thwong gap nhat voi ti 1& 48
%, ké dén 12 20% vé TM sau va 36% vé ca hai hé TM.
Két qua clia ching téi twong tw véi nghién clru cla
Park (2012) [7] trén 176 BN AVM khi ghi nhan 43% tén
thwong dan lwu vé hé TM néng, 25% vé hé TM sau va
32% vé ca TM nong va sau.

Qua két qua nghién ctru, MRA TWIST x&c dinh
chinh xac DM nudi trong 82,6-85,7% trwdng hop khi
ddi chiéu voi DSA. Gia tri Kappa cho thdy mirc d6 dong
thuan tét va rat tét gitva chudi xung TWIST va DSA
trong xac dinh BM nubi o di dang tuy thuéc vao vi tri
tén thwong. MRA TWIST va DSA déng thuan nhau &
21/25 TM dan lwu sém cho AVM, twong rng 84,0%. Hé
s Kappa 1a 0,74 cho thdy mrc d6 déng thuan tét gitra
chudi xung TWIST va DSA trong x&c dinh hé TM dan
lwu cho AVM.

O nuwéc ngoai c6 mot vai nghién clru dé cap
dén MRA véi do phan giai thdi gian cao trong danh
gia pAVM. Mét nghién clru ctia Schicchi (2018) [8]
Paolo Esposto</author><author>Spadari, Raffaella</
author><author>Giovagnoni, Andrea</author></
authors></contributors><titles><title>MRI
of peripheral vascular anomalies using time-resolved

evaluation

TAI LIEU THAM KHAO

imaging of contrast kinetics (TRICKS ghi nhan MRA
chan doan dung pAVM trong 10/11 trwéng hop (chiém
91%) khi l4y DSA 14 tiéu chuan vang. Trwdng hop con
lai bi nh&m I&n véi di dang tinh mach do chét lwong hinh
anh MRA kém. Mét nghién clru khac clia Higashihara
(2012) [9] danh gia dd twong quan hinh anh MRA c6 d6
phan giai thdi gian cao so véi hinh chup DSA vé BM
nuéi va TM dan lwu véi 3 mre d6 twong quan mirc do
kém, vira, tét. Tac gia ghi nhan dwoc hinh anh twong
quan murc d6 tét 1an lwot & 75% trwdng hop DM nudi va
88% trwerng hop TM dan lwu. Diéu d6 cho thay kj thuat
TWIST c6 d6 chinh xac cao trong viéc danh gia cau tric
mach mau trong AVM giup dinh hwéng cho cudc chup
DSA trong qua trinh can thiép ndi mach, gidm bét phan
nao nhiém tia X va lwong thubc cén quang cho BN.

Trong nghién clru cla ching téi cd nhirng trwwd'ng
hop nhanh DM nudi hodc TM dan lwu xéc dinh khéng
chinh xac hoac bé sét trén MRA TWIST. Bén canh ly
do chu quan tuy thuéc kinh nghiém nguwdi doc, nguyén
nhan con co thé do nhanh mach mau nhd, nham 1an do
chéng l4p. Dé cai thién van dé trén, mot sé bién phap
c6 thé ap dung nhw tai tao hinh cwéong do ti da (MIP),
kh&o sat thém hinh anh & nhiéu mé&t phéng khac nhau.

V. KET LUAN

Cong hwéng tr mach mau cé twong phan déng
hoc v&i dd phan giai thoi gian cao la ky thuat hinh anh
danh tin cay va khéng xam Ian gitp cung cép céu tric
mach méau ctia AVM ngoai bién, hd tro bac si trong viéc
lwa chon phwong phép diéu tri thich hop cho BN.
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TOM TAT

Dit van dé: TWIST la mot k§ thuat cong hudng tir mach mau (MRA) v6i d6 phan giai thoi gian cao, c6 thé hién thi tbt
ban d6 céu triic mach méu. Viée xac dinh cac mach mau nudi va dan luu cua di dang thong dong-tinh mach ngoai bién (pAVM)
1a quan trong dé 1ap ké hoach diéu tri thich hop. Do do, chiing t6i khao sat tinh ing dung cia MRA TWIST trong viéc danh gia
PAVM c6 dbi chiéu v6i chup mach mau sé hoa x6a nén (DSA).

Muc tiéu: Danh gia dong mach nuéi va tinh mach dan luu ciia pAVM trén MRA TWIST c6 déi chiéu véi DSA.

Doi twong va phwong phap: Nghién ctru hdi ctru tir 1/2016 dén 7/2021 dugc tién hanh trén 25 bénh nhan (7 nam va 18
nit; tudi trung binh 22,2; khoang tur 3 dén 53 tudi) c6 AVM ngoai bién, dugc chup MRA TWIST va sau d6 dugc chup DSA dé
xéac dinh chn doan. S6 luong va tén cua dong mach nudi va tinh mach dan luu duoc danh gia véi hai nguoi doc doc lap. Ti I&
chinh xé4c va hé sb Kappa cho sy ddng thuan giita hai nguoi doc dugce tinh toan.

Két qua: Ddi voi dong mach nudi, MRA TWIST danh gia chinh xac 82,6% & ving diu mét ¢d va 85,7% & ving chi khi
dbi chiéu voi DSA. Déi véi tinh mach dan luu, TWIST danh gia chinh xac 84% so voi DSA. Hé s Kappa déu cho thiy mirc do
déng thuan tét trong xac dinh dong mach nudi va tinh mach dan luu gitta MRA TWIST va DSA.

Két luan: MRA TWIST la mot k¥ thuat hinh anh khong xam l4n, dénh tin cdy trong danh gi4 dong mach nui va tinh mach

dan luu ctia pAVM va hitu ich trong lap ké hoach diéu tri ndi mach.

T khéa: Dj dang dong - tinh mach (AVM), céng hweong tir mach méau TWIST, chup mach mdu sé héa xéa nén (DSA).

Nguwoi lién hé: Nguyén Thanh Phong. Email: phongnguyen510786@gmail.com
Ngay nhan bai: 03/11/2021. Ngay gl¥i phan bién: 22/11/2021. Ngay nhan phan bién: 30/11/2021
Ngay ch&p nhan dang: 07/12/2021
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