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Nghién ctru ndng cao chat lwong hinh dnh va tdi wu hoa th&i gian chup
cdng hudng tir khép cd chan bang phwong phap két hop nhiéu cudn
thu tin hiéu
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Tém tat

Muc tiéu: S dung phuong phép két hop hai cudn thu (coil) gdm coil so ndo va coil flex d& nang cao
chat lvgng hinh anh, ddng thoi lam giam thoi gian chup cdng huwdng tir khdp c6 chan so véi cach lam thong
thudng. D6i twong va phuong phap nghién ciru: Nghién ciru mé ta cit ngang trén 30 bénh nhan chup cong
huéng tir khdp c6 chan tai Bénh vién Truong Dai hoc Y - Dugc Hué tir thang 6/2024 dén thang 12/2024. So
sanh ti 1é tin hiéu trén nhiéu (SNR) clia cac cau truc gidi phau, mirc d6 dé& phat hién tén thwong khi chup véi
mot coil, hai coil va hai coil két hop thu hinh song song. K&t hgp so sanh phan tich ctia bac sichan doan hinh
anh cho tirng chudi xung s dung phuong phap danh gia bang mét theo thang diém Likert. K&t qua: Véi cac
chudi xung T1w sagittal, PD fatsat sagittal, PD fatsat axial, SNR clia cac cau truc gidi phau khi dung hai coil cao
hon so véi mdt coil (p < 0,05). V&i cac chudi xung PD fatsat sagittal va PD fatsat axial, SNR cla céc cau tric
giai phau khi dung hai coil két hop thu hinh song song cao hon khi diing mét coil (p < 0,05). Thang diém cla
céc bac st Chan dodn hinh anh khi so sanh cdc tiéu chi dat mdc d6ng thun cao (K > 0,61). K&t luan: Phuong
phap két hop cudn thu tin hiéu gitp nang cao chat lwvgng hinh anh, déng thoi giup gidm thoi gian chup cong
huéng tir khdp cd chan so vdi ki thuat chup thdng thuong.

Tir khod: Céng hudng tir khdp c6 chén, coil so ndio, coil flex, két hop coil, k§ thudt thu hinh song song.

Investigating the impact of multiple coils combination on ankle MRI

image quality and scan time optimization
Ton That Nam Anh*", Nguyen Thanh Thao?, Le Trong Binh?, Ha Thi Hien?,
Le Minh Tuan?, Pham Thi Nhai*, Tran Van Hung®, Vo Thi Thien Hung?
1Faculty of Radiology, Hue University of Medicine and Pharmacy Hospital
2Department of Radiology, University of Medicine and Pharmacy, Hue University

Abstract

Objectives: To optimize and enhance image quality and scan time of ankle MRI using a combined head
coil and flex coil. Methods: Cross-sectional analysis of signal-to-noise ratio and inter-rater reliability in ankle
MRI using various coil setups. Comparative study of single coil (head coil only), dual coil (head coil and flex
coil), and dual coil combined the parallel imaging techniques for ankle MRI regarding image quality. The
image quality was evaluated by two MSK radiologists using visual inspection following the Likert scale.
Results: Dual coil imaging demonstrated significantly higher signal-to-noise ratios than single coil imaging
for sagittal T1-weighted, sagittal PD fat-suppressed, and axial PD fat-suppressed sequences (p < 0.05).
Combining dual coils with parallel imaging further enhanced SNR for sagittal and axial PD fat-suppressed
sequences than single coil (p < 0.05). The two radiologists had high inter-rater reliability in image visual
assessment (K > 0.61). Conclusions: The combined coil method demonstrated improved image quality and
scanning duration compared to single coil imaging in ankle MRI.
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1. DAT VAN DE ky thuat cong huwdng tir c6 chan, cé hai diéu quan
C6 chéan la mét trong nhitng khdp phirc tap d€  trong can chu y: Thir nhat, géc gitta ban chan va céng
ddnh gia tir géc nhin ky thuat hinh anh. Khi thuc hién  chan phai gan bang 90° dé cac ciu tric xwong va day
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chang thang hang [1]. Th& hai, d6 phan gidi khong
gian va ti 1& tin hiéu trén nhiéu (SNR - Signal to noise
ratio) can dwoc duy tri & mirc cao dé danh gia giai
phau binh thuong cling nhu bénh Iy & ¢6 chan.

Pé thu dwoc hinh anh cong huédng tir (CHT)
khdp c6 chan cé chat lwgng t6t nhat, cudn thu tin
hiéu (coil) t6i wu nén I3 coil chup ¢ chan chuyén
dung. Tuy nhién hién nay, da s6 cac co s y té khdng
dugc trang bi coil chuyén dung dé chup CHT khdp cd
chan. Vi vy, d& dam bao SNR va d6 phan giai khéng
gian, viéc st dung céc loai cudén thu da kénh (multi-
channel coil) thay thé& cho coil c6 chan chuyén dung
|3 rat can thiét. Tai Khoa Chan dodn hinh anh, Bé&nh
vién Trwong Dai hoc Y - Duoc Hué dang s dung coil
50 n3o 16 ké&nh dé chup CHT khép c6 chan. Tuy nhién,
coil so n3o khong ti€p xic sat cd chan nén thuyc té,
chat lvgng hinh anh thu duoc tir coil so ndo van con
han ché. Vi vdy, trong nghién clru nay, chidng toi két
hop coil so ndo va coil flex trong chup cong hudng tir
khé&p c6 chan va&i hai muc tiéu:

- So sanh chat lvong hinh anh cac chudi xung
chup CHT khép c6 chan khi két hop hai coil (coil so
ndo va coil flex) vai ky thuat chup thong thuong la
chi s&r dung mot coil so nio.

- Danh gid kha nang giam thoi gian chup CHT

Hinh 1. Tu thé bénh nhan chup

khép c6 chan khi k&t hop hai coil vai ky thuat thu
hinh song song (Generalized Autocalibrating Partial
Parallel Acquisition - GRAPPA).

2.p0I TUQNG VA PHUO'NG PHAP NGHIEN CU'U

2.1. Bai twong nghién cliru

30 bénh nhan dugc tién hanh chup CHT khép c6
chan tlr thang 6/2024 dén thiang 12/2024 tai Khoa
CPHA, Bénh vién Truong Pai hoc Y - Dwoc Hué. M3
s6 deé tai 39BV/24.

2.2. Phurong phap nghién ctru

Thiét k& nghién cru mo ta cat ngang. So véi
ky thuat chup cong huwéng tir khép cd chan thong
thuwong la dung coil so ndo, coil flex dwgc quan quanh
¢6 chan bénh nhan truwdc khi duwa vao coil so nio
(Hinh 1). Ngoai cac chudi xung chan doan thuong
quy, bénh nhan duoc chup thém cac chudi xung Tlw
sagittal hai coil (coil so ndo két hop coil flex), T1w
sagittal mét coil (coil so ndo); PD fatsat sagittal 2 coil,
PD fatsat sagittal 1 coil, PD fatsat sagittal 2 coil két
hop k§ thuat GRAPPA; PD fatsat axial 2 coil, PD fatsat
axial 1 coil, PD fatsat axial 2 coil két hop ky thuat
GRAPPA. Thong s6 cac chudi xung duoc st dung thé
hién trong Bang 1 va Bang 2.

cdng hudng tir khép cb chan.
A, B: Cach chup théng thuong, sir dung coil so ndo dé chup khép c6 chan. C, D: Cach chup dwoc st dung
trong nghién cru; dung coil flex quan quanh c6 chan bénh nhan trudc khi dwa cé chan vao coil so nio.
Bang 1. Thong s6 chudi xung T1w sagittal, PD fatsat sagittal va PD fatsat axial

Théng sé T1w sagittal PD fatsat sagittal PD fatsat axial
TR (ms) 420 2570 3170

TE (ms) 12 34 34
Slices 20 20 24
Slice thickness (mm) 3 3 3

Dist. Factor (%) 15 15 15
FOV (mm) 160 x 160 160 x 160 160 x 160
Matrix 320 x 240 320 x 240 320 x 240
Voxel size (mm?) 0,5x0,5x3,0 0,5x0,5x3 0,5x0,5x3
Huwdng ma hod pha H-F H-F R-L
Averages 1 1 1

Thoi gian chup 2 phut 23 giay

2 phut 31 giay 2 phut 29 giay
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Bang 2. Thong s6 chudi xung PD fatsat sagittal va PD fatsat axial
¢6 str dung ky thuat thu hinh song song (GRAPPA)

Théng sé PD fatsat sagittal GRAPPA PD fatsat axial GRAPPA
TR (ms) 2570 3170

TE (ms) 34 34

Slices 20 24

Slice thickness (mm) 3 3

Dist. Factor (%) 15 15

FOV (mm) 160 x 160 160 x 160
Matrix 320 x 240 320 x 240
Voxel size (mm?3) 0,5x0,5x3 0,5x0,5x3
Hudng ma hoa pha H-F R-L

Averages 1 1

Thoi gian chup 1 phat 19 giay 1 phut 20 giay
Accelerator factor 2 2

Ti 1& tin hiéu trén nhiu (SNR) la sy khac biét gitra
cuong do tin hiéu cau tric giai phiu can khao sat va
tin hiéu nhiéu cla m6 nén. SNR duoc tinh theo cong
thirc [2]:

sNR(r) = SU0)_
o

Trong d6: SNR(r) la ti 1& tin hiéu trén nhiéu cla
mot voxel hinh anh & vi tri r; S(r): cwong d6 tin hiéu
trung binh cla ciu tric can khao sat; §: do léch
chu&n tin hiéu khu vire nén khéng chira cau truc gidi
phau, trong nghién cttu nay khéng khi.

Vung do cuong do tin hiéu (Region of interest
- ROI) dugc dat & vi tri gibng nhau vai kich thudc
bang nhau gilta cac chudi xung, cac an d6i coil
va gilta cac bénh nhan; ngoai ra dat ROI tranh cac
viung nhiéu anh dé giam t8i da sai s6. Trén méat cat
sagittal, ROl dat & 5 vi tri d& do cudng dd tin hiéu:
khong khi, xwong goét, khdp chay sén, co khép ngon
Ut va gan Achilles (Hinh 2). Trén mat cat axial, ROI
dat & 4 vi tri: khong khi, day chang sén méac trudec,
day chang chay mac trudc va day chang chay mac
sau (Hinh 3).

A
T1iw sagittal 1 coil

Hinh 2. Cac vi tri d3t ROI d& do cudng d6 tin hiéu trén mit cat sagittal
(1): Xwong gobt, (2): Khong khi, (3): Khdp sén chay, (4): Co khép ngdn ut, (5): Gan Achilles
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PD fatsat axial 2 coil

A1SATIFS

HE1-4
“se2d1_8/160

PD fatsat axial 1 coil

Hinh 3. Céc vj tri d3t ROl dé do cuwdng d6 tin hiéu trén mat cit axial. (1): Day chdng chay mac trudec,
(2): Day chang chay mac sau, (3): Khong khi

Hinh dnh duwoc hai bac si chan doan hinh anh véi
trén 15 ndm kinh nghiém danh gia, ghi nhan cac bién
s6 mdt cach doc lap va mu doéi. Cac cip hinh ngau
nhién, khong hién thj thdng tin chudi xung dwoc
danh gid dua trén thang do Likert 5 diém (1 = rat
kém; 5 = rat tét) [3-7].

Danh gia su hién dién cta nhiéu nén, anh gia (goi
chung 1a nhiéu anh) theo thang diém: 1 — ¢ nhiéu
anh, khong danh gia duoc ciu truc giai phau va
tén thuwong; 2 — ¢6 nhiéu anh, anh hudng dén chan
doan; 3 — ¢ nhiéu anh, anh hudng dén mét phan
chan doan; 4 — cé nhiéu anh, khong anh hudng dén
chan doan; 5 — khong cé nhiéu anh.

Panh gid chat lwong hinh anh cac ciu truc giai
phau theo thang do Likert: 1- rat kém; 2 — kém; 3 —
trung binh; 4 — t&t; 5 — rat tét. Cac cau tric giai phau
bao gbm:

- Panh gia tin hiéu cta day chang, dua trén tin
hiéu clia cac day chang sén mac trudc, day chang
chay mac truwdce, day chang chay mac sau; trwong
hop day chang nao dit thi danh gia dua trén cac day
chang con lai.

- Danh gia tin hiéu cla gan co, dua trén tin hiéu
cla gan Achilles.

- Danh gia tin hiéu mé ma&, dya trén tin hiéu cla
mo m& trudc gan got.

- Danh gia tin hiéu mo6 xuwong dac va mé xuong
x6p, dwa trén tin hiéu cla xuong got.

- Danh gid tin hiéu cta sun khép, dua trén tin
hiéu cta sun khép xwong sén.

- Danh gia tin hiéu cla can gan chan.

Danh gia mirc dd dé phat hién tén thwong trén
hinh anh cong hudng tir khdp c6 chan: 1- rat kém;

| 68

2 — kém; 3 — trung binh; 4 — t&t; 5 — rat tét.

2.3. Xtr ly s6 liéu

Kiém dinh Mann-Whitney duoc sir dung dé so
sanh SNR gilra cac cach s dung coil va diém Likert
trung binh cta hai bac si cho xung Tlw. Kiém dinh
Friedman dugc sir dung dé so sanh SNR gilta cac
cach st dung coil va diém Likert trung binh cla hai
bac s cho cac xung PD fatsat va PD fatsat GRAPPA. Hé
s6 Cohen’s Kappa dugc sir dung dé danh gia sy dong
thuan trong thang diém cla hai bac si. Cac kiém dinh
théng ké dwoc thye hién bang phan mém GraphPad
Prism 9.5.0 (GraphPad Software, San Diego, CA, USA).
Gia trj p < 0,05 dugc xem la ¢d y nghia théng ké.

3. KET QUA

3.1. Pic diém chung ciia nhém bénh nhan

D6 tudi trung binh cla 30 bénh nhan 13 36,30 +
14,57 tubi (Mean + SD). Bénh nhan I&n tudi nhat 13
68 tudi, nhé nhat 13 15 tudi. Trong 30 bénh nhan,
c6 16 bénh nhan nam (chiém 53,33% téng s& bénh
nhan) va 14 bénh nhan nit (chiém 46,67% téng s6
bénh nhan).

Trong nghién clru cla ching tdi, tat cd cac bénh
nhan chup cong huwéng tir khdp c6 chan déu cé nhiéu
tén thwong phirc tap k&t hop. Céc tdn thwong phan
bé nhu sau:

- Rach day chang sén mac trudc: xust hién & 15
bénh nhan, chiém ti 1& 50%.

- Réch day chang sén mac sau: xuat hién & 10
bénh nhan, chiém ti 1é 33,33%.

- G3y mat ca trong/ngoai: xuat hién & 9 bénh
nhan, chiém ti [é 30%.

- Tran dich khép c6 chan: xuit hién & 7 bénh
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nhan, chiém ti I 23,33%.

- Rach day chang delta: xut hién & 6 bénh nhan,
chiém ti 1&é 20%.

- Dt gan Achilles: xuat hién & 4 bénh nhan,
chiém ti 1é 13,33%.

- C4c t6n thuwong khac: t6n thuong sun khép
xwong sén, dirt gan co chay sau, rach can gan chan,
phl né diém bam can gan chan, dit day ching mac

gét, dirt day chang chay mac trudce, dirt day chang
chay mac sau, phu né md xwong got, phu né dudi da
mat sau cd chan,...

3.2. Chudi xung T1w sagittal

Trén chudi xung T1w sagittal, hinh anh khi két
hop hai coil (coil so ndo & coil flex) cé cwong do tin
hiéu cling nhu SNR cao hon han khi chi dung mot coil
(coil so n3o) (Bang 3).

Bang 3. So sanh SNR trén chudi xung T1w sagittal khi s& dung hai coil va mot coil

T1w sagittal SNR

n=30 2 coil 1 coil p
Xuwong 79,09 +19,71 53,89 + 18,42 <0,0001
Khép 21,86 £ 8,34 10,21 +5,95 <0,0001
Co 22,01+5,21 12,36 + 4,26 <0,0001
Gan Achilles 4,80+ 6,01 2,22 £2,27 0,0400

Tilé SNR trung binh khi st dung hai coil & xwong
la 79,09 + 19,71, & khép la 21,86 + 8,34, & co la
22,01 + 5,21, va gan Achilles la 4,80 + 6,01. Khi st
dung mot coil, cédc két quad tuong (rng 13 53,89 +
18,42, 10,21 + 5,95, 12,36 + 4,26, va 2,22 + 2,27.

Chung t6i nhan thay SNR cla cac ciu tric giai phau
trén chudi xung T1w sagittal khi s& dung hai coil cao
hon han khi s dung mét coil, véi cac gia tri p <
0,05, murc c6 y nghia théng ké.

Bang 4. So sanh thang diém Likert cla hai bac st CDHA vé céc cau tric giai phau
va do dé phat hién ton thwong trén xung T1w sagittal khi st dung hai coil va mét coil

n=30 Bacsil Bac si 2
2 coil 1 coil pl 2 coil 1 coil p2

Nhiéu anh 4,87 +0,35 3,90 £0,40 <0,0001 4,77+0,43 3,90+0,40 <0,0001
Gan co 3,87+0,35 3,37 +0,56 0,0003 3,63+0,56 3,27 +0.69 0,0469
Tin hiéu mé m& 4,60+ 0,50 4,10+0,31 <0,0001 4,73+0,45 4,13+0,35 <0,0001
M6 xuwong dac 4,90+0,31 3,87+0,35 <0,0001 490+0,31 3,93%0,25 <0,0001
va mo6 xuong
xop
Sun khdp 3,90+0,31 3,07 £0,52 <0,0001 3,87+0,35 3,00£0,74 <0,0001
Can gan chan 3,87+0,35 3,00 £0,46 <0,0001 3,83+0,38 3,00£045 <0,0001
D6 dé phét hién 3,90+ 0,40 3,20+ 0,55 <0,0001 3,80+0,55 3,30+0,65 0,0019

tén thuong

Diém danh gid céc tiéu chi cda ca hai bac st déu
ndm & muc kha cao. Piém chung |3 diém cla hinh
anh chup v&i hai coil cao hon hin mét coil, véi
cac su khac biét cé y nghia théng ké (p < 0,05). S&r
dung hai coil cting cho ra hinh anh it nhiéu dnh va
dé chan dodn hon so v&i mét coil. Ngoai ra, khi
danh gia sy déng thuan trong thang diém cla bac
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si theo hé s6 Cohen’s kappa (Bang 5), hé s6 nay
d8éu dat tir mirc tot trd [én (K > 0,61). K&t qua nay
cho thdy ca hai céch st dung coil déu dugc thuc
hién dat tiéu chun, cho hinh anh chat lwong 6n
dinh. Trong d6, hai bac st déu déng thuan hinh anh
chup béng hai coil cho chat lwgng t6t hon mét coil.
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Bang 5. Panh gid sy dong thuan cla hai bac si Chan doan hinh anh vé nhiéu anh, cc cau tric giai phau
va do dé phat hién ton thwong trén xung T1w sagittal theo hé s& Cohen’s Kappa (n = 30)

T1w sagittal 2 coil 1 coil
(n=30) r (95% Cl) p r (95% Cl) p

Nhiu anh 0,672 (0,170 - 3,894) < 0,001 1,000 (0 - 7,000) < 0,001
Gan co 0,674 (0,151 - 4,211) <0,001 0,825 (0,090 - 5,620) <0,001
Tin hiéu m6 m& 0,706 (0,131 - 4,045) <0,001 0,839 (0,157 - 4,655) <0,001
M6 xuwong dac va 0,630 (0,241 - 3,449) 0,001 0,634 (0,233 - 3,732) <0,001
mo xuong xdp

Sun khép 0,839 (0,157 - 4,655) <0,001 0,622 (0,127 - 4,943) <0,001
Can gan chan 0,870 (0,127 - 4,804) < 0,001 0,804 (0,134 - 5,758) < 0,001
Do dé phat hién 0,704 (0,147 - 4,860) < 0,001 0,699 (0,119 - 4,923) < 0,001

tén thuong

3.3. Chudi xung PD fatsat sagittal

Trén chudi xung PD fatsat sagittal, hinh anh khi si dung hai coil c6 SNR cao hon han khi chi dung mét
coil. Khi so sanh v&i hinh chup v&i mét coil, hinh chup v&i hai coil két hop kj thudt GRAPPA cling cho SNR

tét hon (Bang 6).

Bang 6. So sanh SNR chudi xung PD fatsat sagittal khi st dung hai coil, mot coil va hai coil két hgp GRAPPA

PD fatsat sagittal SNR

n=30 2 coil 1 coil 2 coil GRAPPA pl p2
Xuong 18,19 + 5,00 11,93 £2,57 16,58 £ 5,16 <0,0001 0,0002
Khép 42,47 +18,43 26,07 £ 12,29 35,44 £ 17,52 <0,0001 0,0015
Co 37,61+£9,22 24,06 + 7,88 33,48 £ 8,33 <0,0001 0,0001
Gan Achilles 4,75 +5,46 2,99 +3,30 4,49+4,73 <0,0001 <0,0001

Trén chudi xung PD fatsat sagittal, khi si dung
két hop hai coil, SNR trung binh cta xwong la 18,19
+ 5,00, khép la 42,47 £ 18,43, co la 37,61 £9,22 va
gan Achilles 13 4,75 % 5,46. Khi sitr dung mot coil,
SNR trung binh clia xwong la 11,93 + 2,57, cGa khdp
la 26,07 + 12,29, cla co la 24,06 + 7,88 va cla gan
Achilles 13 2,99 + 3,30. Khi s&r dung hai coil két hop
vGi k§ thudt GRAPPA, cic két qua tuwong ng la
16,58 + 5,16, 35,44 + 17,52, 33,48 + 8,33 va 4,49
4,73. So sanh céac két qua, ching t6i nhan thdy SNR
trung binh ctia chudi xung s dung hai coil cao hon
so v@i SNR trung binh cGia mot coil v&i mirc y nghia
théng ké p < 0,05. Quan trong hon, chudi xung PD
fatsat sagittal sir dung hai coil két hop vai ky thuat

GRAPPA du c6 thoi gian chi badng mot nlra nhung
van cé SNR cao hon véi khi st dung mét coil, véi
murc y nghta théng ké p < 0,05.

Thang diém danh gid cta cac bdc si cho tat c3
cac chudi xung PD fatsat sagittal déu & mic kha,
phlu hop d& chin doan. Cu thé, ca hai bac si déu
déanh gia xung PD fatsat sagittal s dung hai coil c6
it nhiéu anh hon, cac cau tric giadi phau rd hon va
dé phat hién tdn thuwong hon so vé&i xung st dung
mét coil, thé hién bang cac su khac biét cé y nghia
théng ké (p < 0,05). Ngoai ra, khong cé sy khac biét
khi so sanh chubi xung s dung mdt coil va chudi
xung st dung hai coil két hgp thu hinh song song
(GRAPPA) (Bang 7).

Bang 7. So sanh thang diém Likert cla hai bac st CDHA vé nhi&u anh, cac cau truc gidi phau va do dé
phat hién tén thuong trén xung PD fatsat sagittal khi s& dung hai coil, mét coil va hai coil GRAPPA

n=30 Bacsil Bacsi2
. . 2 coll . . 2 coll
2 coil 1 coil GRAPPA p3 pa 2 coil 1 coil GRAPPA p5 p6
Nhiéu anh 396+041 333+048 3,27+045 0,005 >09999 3,87+043 3,37+049 3,37+049 0,0165 >0,9999
Gan co 4104048 3,57+057 3,43+0,63 0,0072 >0,9999 4.10+0,55 3,63+0,56 3,50+0,63 0,0295 >0,9999
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M6 xuong

dac-mod 4,07+0,25 330+0,47 3,17+0,46 <0,0001 >0,9999 4,03+0,32 3,40+0,50 3,23+0,57 0,0015 0,9988
Xuong xop

Sun khdp 3,60£057 3,00x045 3,00£0,37 0,0037 >09999 3,47+0,57 2,97+041 297031 0,065 >0,9999
Canganchan 3,87+0,35 3,27+045 3,13+0,43 0,0019 >0,9999 3,83+0,38 3,37+0,49 3,23+050 0,0244 >0,9999
Po dé

phat hién 4,03+0,18 3,50+0,57 3,50+0,63 0,0090 >0,9999 4,00+0,26 3,57+0,50 3,63+0,61 0,0355 >0,9999
t6n thuong

Khi danh gia sy d6ng thuan trong thang diém cla bdc si theo hé s6 Cohen’s kappa (Bang 8), hé s6 nay déu
dat tlr mirc t6t tré 1én (K > 0,61). K&t qua nay cho thay ca ba cach sl dung coil déu dwoc thyc hién dat tiéu
chuén, cho hinh anh chat lvgng 6n dinh. Trong d6, hai bac st déu ddng thuan hinh anh chup bang hai coil
cho chat lwgng t&t hon mot coil; ddng thoi hinh dnh chup bang hai coil két hop GRAPPA c6 chat lwong twong
duwong hinh anh chup bang mét coil.

Bang 8. Danh gia sy dong thuan cla hai bac st CODHA vé nhiéu anh, cac ciu tric gidi phau va do dé phat
hién t8n thwong trén xung PD fatsat sagittal theo hé s& Cohen’s Kappa (n = 30)

=30 2 coil 1 coil 2 coil GRAPPA
r (95% Cl) p r (95% Cl) p r (95% Cl) p
Nhiéu énh (0,159,6-%12,718) <0001 (0,120(37-84(?286) <0001 (0,1202'7-212,341) <0001
Gan co (0,1(?7'8-13,923) <0001 (o,osoé%75‘f291) <0001 (0,0807'8—753:738) <0001
mg :t:g:: fc?; ¢ (0,2&7-85?144) <0001 (0,110é7-%1%392) <0001 (0,143716:%390) <0001
Sun khop (0,110637—17,657) <0001 (0,1003'%96%428) <0001 (0,1502'%45034) <0001
Cén gan chan (0,12071%748804) <0001 (0,12()é7-7zlz,341) <0001 (0,1306';7-?799) <0001
%%‘:ﬁﬁgitghié“ (0’3107'6_545,882) <0,001 0869(0086-5010) <0001 1007653 17y <0001

3.4. Chudi xung PD fatsat axial
Twong tw nhu chudi xung PD fatsat sagittal, trén chudi xung PD fatsat sagittal, ngoai hinh anh khi s dung
hai coil (coil so ndo & coil flex) va khi chi dung mét coil (coil so ndo), chung téi danh gia thém hinh anh khi st
dung hai coil két hop véi ki thuat thu hinh song song (GRAPPA) (Bang 9). Chudi xung s dung k§ thuat thu
hinh song song cé thoi gian chup bang mdt nlra so véi hai xung con lai.
Bang 9. So sanh SNR trén chudi xung PD fatsat axial khi st dung hai coil, mdt coil va hai coil k&t hop kj

thuat GRAPPA
PD fatsat axial SNR
n=30 2 coil 1 coil 2 coil GRAPPA pl p2
Day chang sén mac trudc 26,05 + 11,84 16,07 + 8,65 22,32 £10,82 <0,0001 0,0009
D4y ching chay mac trudc 13,08 +7,72 7,85%5,32 11,28 +7,55 <0,0001 <0,0001
Day chang chay maéc sau 12,08 + 9,36 6,93 + 4,57 10,27 + 7,51 <0,0001 0,0005

Trén chudi xung PD fatsat axial, khi st dung két
hop hai coil, SNR trung binh clia day chang sén mac
trwde 13 26,05 + 11,84, day chang chay méc trudc
13 13,08 + 7,72, day chang chay méc sau la 12,08

+ 9,36. Khi s&r dung mét coil, SNR trung binh cla
day chdng sén mac trudc 1a 16,07 + 8,65, clia day
chang chay mac truwdc 1a 7,85 + 5,32, clia day ching
chay mécsau 13 6,93 + 4,57. Khi st dung hai coil két
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hop vdi ki thudt GRAPPA, cac két qua tuong rng 13
22,32 +10,82, 11,28 + 7,55, va 10,27 + 7,51.

Twong tw chudi xung PD fatsat sagittal, & chudi
xung PD fatsat axial, chiing t6i nhan thay ti 1é6 SNR
trung binh ctia chudi xung s dung hai coil cao hon
so v@i SNR trung binh cia mot coil vdi mirc y nghia
théng ké p < 0,05. Quan trong hon, chudi xung PD
fatsat sagittal st dung hai coil két hop vai ki thuat
GRAPPA du cé thai gian chi bang mot nira nhung
van c6 ti 1& SNR cao hon véi khi st dung mét coil,
véi mirc y nghia théng ké p < 0,05.

Thang diém cla cac bac st cho tat ca cac chudi
xung PD fatsat axial déu & murc kha, phu hop dé
chdn doan. Cu thé, ca hai bac st déu danh gia xung
PD fatsat axial st dung hai coil cé it nhiéu anh
hon, cau tric day chang rd hon va dé phat hién
tén thwong hon so véi xung st dung mot coil, thé
hién bang cac sy khac biét cé y nghia thong ké (p <
0,05). Ngoai ra, khéng cé sy khac biét khi so sanh
chudi xung st dung mét coil va chudi xung s dung
hai coil két hgp thu hinh song song (GRAPPA) (Bang
10).

Bang 10. So sanh thang diém Likert cla hai bac si CDHA vé nhiéu anh, cac ciu tric giai phau
va do dé phat hién tén thwong trén xung PD fatsat axial khi st dung hai coil, mdt coil va hai coil GRAPPA

n=30 Bacsil Bacsi2
2 coil 1 coil G;;gi; A p4 2 coil 1 coil G;;gi; A p5 p6
Nhiduanh 3,83+053 3,13%#063 327#058 00002 >09999 3,77+057 323+068 337061 00058 >0,9999
Daychang 387043 3,10£055 330#047 <0,0001 09051 380048 323#063 3,37+056 00030 >0,9999
D0 dé phat
hiénton  3,93+037 3,13%063 3,33+061 <0,0001 >09999 3,87+051 330+0,70 350+0,63 0,0058 09988

thuong

Khi danh gia sy d6ng thuan trong thang diém cua
béc sitheo hé s6 Cohen’s kappa (Bang 11), hé s6 nay
déu dat tir mirc tét trd 1én (K > 0,61). K&t qua nay cho
thady ca ba cach s dung coil déu duoc thuc hién dat
tiéu chudn, cho hinh anh chat lwong 6n dinh. Trong

d6, hai bac st déu dong thuan hinh anh chup bang hai
coil cho chat lwvong t8t hon mét coil; hinh anh chup
bang hai coil k&t hop GRAPPA c6 chat luvong tuong
dwong hinh anh chup bang mot coil.

Bang 11. Panh gid sy dong thuan cla hai bac si COHA vé nhiéu anh, day chang va do dé phat hién t6n
thuong trén xung PD fatsat axial theo hé s& Cohen’s Kappa (n = 30)

30 2 coil 1 coil 2 coil GRAPPA
n=
r (95% ClI) p r (95% ClI) p r (95% ClI) ¢}
T 0.827 0,800 0,800
Nhiewanh = 0118-5000) %% (0109-5481) <%0 (0109-5481) < %001
s 0,722 0,679 0,724
Daychang 0184-5001) <%0 (0144-4455) <%0 (01r1.4317) <0001
Do dé phat
v dep! 0,750 0,686 0,704
hién ton (0151-5393) <2001 (5195 4855 <0001 5419 4883 <0001
thuong
4. BAN LUAN két hop cac loai coil khac nhau ciing la mot phuong

Nghién ctu cla ching t6i d3 ching minh rang
viéc két hgp coil so n3o va coil flex trong chup cdng
hudng tir khdp c6 chan gilp tdng chat lugng hinh
anh rd rét so vdi cach lam théng thuwong la chi dung
coil so ndo. K&t qua nay tuwong ddng vdi nghién clru
dinh tinh cta Bartalini va cong su [8]. D& cai thién
chat lwong hinh anh, gidam nhiéu, giam thoi gian
chup céng hudng tir khdp cb chan, bén canh cac
yéu t6 nhu tu thé bénh nhan, protocol chup,... thi

phép hira hen. Coil so ndo thong thudng cd rat nhiéu
kénh (channel) thu nhan tin hiéu (> 16 kénh) v&i
muc dich dé ghi nhan hinh anh cac ciu tric so ndo
than kinh. Trong chup cdng hudng tir khdp cb chan,
coil s0 n3o co thé ghi nhan tin hiéu tir cac ciu truc
phtrc tap & sdu bén trong khdp c¢6 chan, cho ra hinh
anh cé dd phan giai t6t. Tuy nhién, trong chup céng
huwéng tir khép cd chan, khi chi sir dung coil so nio,
gitta c6 chan bénh nhan va coil ton tai m6t khodng
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hé kha |&n. Diéu nay khién cho tin hiéu cdng hudng
tr thu duoc tir coil so ndo khong dong nhat, dan
dén anh hudng dén chat lwgng hinh anh [9]. Ngoai
ra, khoang hé& gilra c6 chan va coil so ndo ciing gay
khé khan cho viéc ¢6 dinh chan bénh nhan trong ltc
chup cong hudng tir, dan dén cac anh gia do chuyén
dong trén hinh anh. S dung mat coil flex cé thé khac
phuc dwoc van dé dong nhat tir trudrng nho viéc coil
flex quan chit quanh cd chan bénh nhan. Ngoai ra,
coil flex con gilp thu nhan tin hiéu tir cac ciu tric
b& mat c6 chan. Tuy nhién, coil flex thudng cé s6
kénh (channel) han ché, dac biét véi dong may cong
huwéng tir 1.5 Tesla ph6 théng. Do d6 néu chi thu hinh
bang coil flex, hinh anh sé khdng dat chat lwong can
thiét cho chan doan cla béc si, dic biét véi nhitng
khu vuc cé giai phau phirc tap nhu khép c6 chan.
Viéc két hop coil so ndo va coil flex trong chup cong
huwéng tir khdp c6 chan s& tan dung t6i da wu diém
cla ca hai loai coil nay. Coil flex gitip c6 dinh ¢ chan
bénh nhan, ddm bao cd chan tiép xuc sat coil; coil
s0 ndo cd nhiéu kénh thu nhan tin hiéu, giup tdng
do phan giai cho hinh anh. Hinh anh cong huwdng tw
khép c6 chan thu dwoc cé cuwdng dé tin hiéu Ion, ti
I& tin hiéu trén nhiéu (SNR) cao, xod m& ddng nhat
va khoéng bi anh huwéng do bénh nhan chuyén déng
trong lic chup. Chat lugng hinh anh tét hon gidp bac
st dé dang phat hién va danh gia cac t6n thuong nhd,
phtrc tap & khdp c6 chan, tir d6 c6 thé dua ra chan
dodn chinh xac va phac d6 diéu tri hiéu qua.

Ky thuat thu hinh song song duwogc s dung
trong nghién ciru nay la GRAPPA (Generalized
Autocalibrating Partial Parallel Acquisition). Day la
ky thuat ghi nhan tin hiéu déng thoi tir nhiéu kénh
(channel) cla coil, cé thé tai tao hinh anh tir it dir liéu
trong khong gian k (k space) hon binh thudng, tir dé
giam dang ké thai gian ghi hinh cdng hwéng tir [10].
Ky thuat nay gilp gidm thoi gian chup nhung déi lai
ti I& SNR cuta hinh anh ciing bi suy giam. Trong nghién
clru nay, ching toi han ché su suy giam ti [& SNR bang
cach két hop ky thudt GRAPPA khi chup véi dong thoi
hai loai coil. Nghién cru cia chung t6i dd chirng minh
khi chup cong hudng tir khép c6 chan bang hai coil,
két hop véi ki thuat GRAPPA vira gilip giam déng ké
thoi gian chup, vira khéng lam thay déi chat lugng
hinh anh so véi ki thuat chup théng thuding, thé hién
qua két qua twong quan gitta ti |& tin hiéu trén nhiéu

(SNR) cling nhu thang diém dénh gid cla cac bac sT.
Trén thuec té tai co s& cha chung tdi, khi chup cdng
huwdng tir khép ¢6 chan bang phuwong phap két hop
coil, téng thoi gian chup gidm tir 12 phit xuéng con
6 phut, dong thoi van dam bao chat lvong hinh anh.
Cac két qua nay cé y nghia 1dam sang quan trong, gitip
nang cao chat lugng chan doan cac bénh ly & khép
c6 chan, giam thoi gian chup cho bénh nhan, gitp
béc st lam sang dwa ra cac phac d6 diéu tri phu hop,
tlr d6 tang kha nang phuc hoi, giam bién chirng cho
bénh nhan.

Nghién ctu cha ching tdi cd6 mot sd han ché.
DAu tién la kich thwdc mau nho, khé khai quat hoa
cho toan bd quan thé. Thi hai, nghién ctu s dung
may cong hudng tir 1,5 Tesla, von chwa phai la mot
tlr trwdng manh dé cho chat lwgng hinh anh t8i wu
nhat. Th& ba, mdy cong huwdng tir dwoc si dung
trong nghién clru nay chua tich hgp cac thuat toan
tai tao hinh anh dua trén tri tué nhan tao (Artificial
Intelligence - Al) hay hoc sau (Deep learning - DL)
[11, 12] d& tang dd phan giai cta hinh anh. Trong cac
giai doan tiép theo cla nghién clru nay, ching téi dé
nghi ting kich thudc c& mau, ting s6 lwong bénh
nhan tham gia nghién ctru dé ting do tin cay cla két
qua. Dé dam bao tinh da dang clia mau, cd thé chia
cac bénh nhan thanh cdc nhém nhd dya trén cic
di¥ liéu 1dm sang dé phan tich sdu hon va danh gid
sy khdc biét gitta cdc nhdm. Ngoai ra, ching téi dé
nghi nghién clru so sanh chat lwgng hinh anh chup
cong hudng tir khép c6 chan bang coil chup ¢6 chan
chuyén dung véi phwong phap két hop hai coil. Cudi
cling, ching téi dé nghi nghién clru kha ndng sir dung
cac thuat toan tai tao Al, DL, két hop vdi viéc sir dung
hai coil trén mdy cong huwdng tir tir tredng cao hon
dé tang t6i da chat lvgng hinh dnh cdng huéng tir
khép c6 chan.

5. KET LUAN

Phuong phap két hop coil so ndo va coil flex cho
chat lvgng hinh anh cong huwéng tir khdp ¢ chan tét
hon déng ké so védi ky thuat chup thudng quy 13 st
dung mot coil so ndo. Viéc s&r dung hai loai coil trén
két hop vai ky thuat thu hinh song song GRAPPA gilp
giam dang k& thoi gian chup cong hudng tir khép cd
chan, déng thoi khéng lam gidm chat lwvgng hinh anh
so vo&i ki thuat chup théng thuwong.
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