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DAT VAN DE

*ZERO-TE (zero echo-time) la ky thuat moi

< Giup thu tin hiéu t& cac mé co T2 ngan

< u diém: nhanh, quét im 1&ng, chong nhiéu

< ng dung chup anh vé xwong

< Giai phap thay thé kha thi cho CT

% Chup MRI “mét cira”

< ZTE ngay cang st dung nhiéu trong CXK, dau va cd




NGUYEN LY CHUOI XUNG ZTE

Chudi xung goc

Gi¢i han goc lat ZTE

va tai tao hinh anh




CHUOI XUNG GOC

< Dwa trén chu6i xung RUFIS
= Thu nhan hinh anh siéu nhanh
= [t Anh hwéng b&i chuyén déng
“ Thu nhan tin hiéu tlr sw suy giam cam wrng tw do (FID)
= TE=0
< Giup thu thap tin hiéu cac mé T2 ngan nhw vd xwong
“*Thu tin hiéu theo quy dao xuyén tam 3D tw tam ra ngoali
- Gidm thay dbi gradient 11 Chup anh “im lang”




GIO| HAN GOC LAT

“*Nguyén nhan
- Gradient doc ludn bat trong sudt qué trinh quét dé gi* TE =0
= Tan s0O vo tuyén (RF) bi gi¢i han b&i thdi gian lay mau
 [] han ché thoi gian xung RF
» [J Thoi gian xung RF ngan — Goc lat téi da chi khoang 4°
% Hé qua
= Giam tin hiéu SNR
« Han ché dé twong phan




GIO1 HAN GOC LAT

< Khac phuc
= S& dung ma hda xung RF dac biét dé mé réng goc lat ¢
= Tang cudng tai tao hinh anh
- Diéu chinh bang thong RF hop Iy dé tranh méo anh

< Gi®i han goc lat (~4°) anh hwéng dén tin hiéu & dd twong
phan trong ZTE MRI. Céac gidi phap vé xung RF & tai tao
hinh &nh gilip gidm thiéu van dé nay

Froidevaux, R. Magnetic Resonance
RSHCM 2025 in Medicine, 87(3), 1360-1374.



MA HOA VA TAI TAO HINH ANH

< Tin hiéu thu dwoc rat cao & trung tam k space
= Gilp gidm anh gia do chuyén ddng so v&i ma héa Cartesian
- Cai thién d6 dong nhat tin hiéu
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Rectilinear (Cartesian) sampling of k-

Radial sampling of k-space ) )
space . 2 https://mriquestions.co

m/radial-sampling.html



< Cac phwong phap cai thién chat lwong hinh anh
= Chup anh song song
= Diéu chinh bién thién tdng quét toan phan (TGV)
= Cam bién nén
< ng dung hoc sau (DL)
= Gidm dang ké thoi gian quét
- Cai thién chat lwong hinh anh



Hinh MRI bone v&i chudi xung ZTE dworc tai tao trén cac
mat phang khac nhau. Nguén: Bénh vién Cho R4y



GIAM ANH GIA

Loai Anh Gia Co ché Giam Anh Gia caa ZTE Loi ich 'ng Dung

Quét nhanh + ma hoa xuyén tam
gitp it bi anh hwéng b&i chuyén  Chup so n&o, dau cd, bénh nhi

Anh gia do chuyén ddng (motion

tifact
artifacts) déng nhd
Anh gia do xody dong (eddy Gradient doc ¢6 dinh giup giam Chup mé gan xwong, mé cay
currents) dong xody va bién dang tr trwdng ghép
Anh gia do kim loai (metal TE = 0 giup giam méo anhdotr  Chup rang, kh&p nhan tao, dung
artifacts) tinh xung quanh implant cu y khoa

Bang thdong cao + tach tin hiéu
m&-nwéc gilp han ché dich Chup so néo, dau cb
chuyén héa hoc

Anh gia do hoa dich béo-nwéc
(chemical shift)

Anh gia do thoi gian chét (dead-  Thuat toan tai tao anh gitp gidm  Chup md ¢6 T2 ngan (xwong, gan,
time gap) khoang tréng tin hiéu day chang)
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HINH ANH XUONG

A

MRI bone



< MRI c6 d6 twong phan mdé mém cao

< Chuwa tirng dwoc st dung dé danh gia cau trdc xwong
= Do vd xwong c6 mat dd proton thap (~20% nwdc)
= Théi gian ton tai tin hiéu ngan (T2 ~390 ms & may 3T)

< Chudi xung thwérng quy qua cham dé phat hién tin hiéu
XLO'Ng



MRI bone

< Hinh anh bang théng cao
“ Tai tao hinh anh xuwong
« Phan doan khdong khi, md va xwong
= Cho hinh &nh CT téng hop
- Xwong vung dau cb phirc tap [1 phan mém DL
< Anh gid va khac phuc
- Giao dién chat béo-nwdc [ thay dbi thdng sb
- La ky thuat thay thé UTE, GRE




standard/gridding reconstruction

inverted linear gray-scale (DL recon)

3D bone rendering

A

Hinh &nh CT téng hop va 3D c¢6 st dung DL
Nguon: Wiesinger, F., & Ho, M. L. (2022).



U'U DIEM

< Chup nhanh [J sang loc ban dau
* MRI “m6bt cra”

= Chan thwong, khdi u, tht thuat can thiép
< Giam liéu xa khi can chup theo doi

= Tré em, phu ni*r mang thai, BN ung thu,...




CAC UNG DUNG LAM SANG ZTE

Thu thuat can thiép

U, viém, nhiém trung

Chan thudng va dot quy

Di tat so mat




DI TAT SO MAT

< Chéan doan chirng dau bet
< Khao sat qua trinh cot hda xwong
= T2 mé sun xo trong thop > T2 xwong cot hda




CHAN THUONG VA BOT QUY

< CT la phwong tién dau tay

< MRI c0 thé thay thé trong mot sb trwdng hop

< CO0 thé phat hién gay xwong > 1 mm

< Dang thir nghiém: phan dinh cau trdc vi mé xwong
% Khao sat qua trinh lanh xwong



Hinh chup so mat & bénh nhén,chén thwong so n‘élo. Hinh A véi chudi
xung MRI bone va hinh B chup cat |&p vi tinh. Nguén: bénh vién Cho Ray




Bénh nhan chan thwong cdt song that lung Hinh A véi chudi xung MRI bone
va hinh B chup cat I&p vi tinh. Nguon: bénh vién Cho Ray



BN nam, 43 tuf)i,
chan thwong c6t song co.
Nguén: bénh vién Cho Ray




U, viém, nhiém tring

< Khao sét tich hop vd xwong, tiy xwong, md mém
“Khao sat viEm tuy xwong, hoai t&r xwong, bénh khép
- Wng dung trong nha khoa, CXK
= Tham nhiém, lan rdng quanh day than kinh
= ViEm khop cung chau
< Han ché khao sat giao dién xwong — khi
- O mat, khoang xoang mdi, nén so, dwdng th®



Hinh anh viém khé&p cung chau trén hinh T1W (bén phai)
va hinh CT tong hop dwa trén MRI bone (bén trai).
Nguén: Jans, L. B., (2021)




THU THUAT CAN THIEP

<Dinh vi 3D mdc xwong clrng
< Thay thé CT-MRI fusion
< ng dung PET/MRI: 1ap ké hoach xa tri
< 'ng dung trong phau thuat
= In 3D lap ké hoach trudc phau thuat
« Twong lai: don vi MRI trong phau thuét
= Sau phau thuét: giam anh gia
< CO0 thé chup trwdc va sau tiém thudc twong phan
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P06 phan giai khong gian MRI bone 0,8 — 1 mm
< Loang xwong [1 SNR thap

< Veo cdt sdng that lwng nang [1 SNR thap

< Phan mém hau x& Iy chwa day du

< Chwa pho bién tai khoa CDHA va khoa lam sang




KET LUAN

“ZTE MRI khéng st dung buirc xa ion hoa

< C0 thé thay thé CT trong mot sb trwdng hop
< Chup nhanh, im 1&ng, chong nhiéu

< ng dung nhiéu co quan

< Dang cai tién ky thuat
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