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ROLE OF T1-WEIGHTED DUAL-ECHO MAGNETIC RESONANCE IMAGING IN THE
EVALUATION OF HEPATIC STEATOSIS IN PATIENTS DIAGNOSED BY ULTRASOUND
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ABSTRACT

Objective: To evaluate the role of T1-weighted dual-echo magnetic resonance imaging (MRI) in the
assessment of hepatic steatosis in patients previously diagnosed by ultrasound.

Subjects and methods: A retrospective cross-sectional study was conducted on patients
diagnosed with hepatic steatosis on ultrasound who subsequently underwent abdominal MRI
with dual-echo sequences (In-phase and Opposed-phase) at the National Geriatric Hospital from
May 2025 to February 2026. Hepatic fat fraction (HFF) was calculated based on signal intensity
differences between in-phase and opposed-phase images. A threshold of HFF = 5% was used to
define hepatic steatosis.

Results: A total of 17 patients were included, with a mean age of 61.6 £ 10.8 years. Among patients
diagnosed with hepatic steatosis on ultrasound, 58.8% met the MRl threshold for hepatic steatosis,
while 41.2% did not. The mean HFF of the entire cohort was 8.79%. HFF values were relatively
evenly distributed across liver segments, with no statistically significant differences (p > 0.05).

Conclusion: Dual-echo MRI may provide additional quantitative information on hepatic fat content
in patients diagnosed with hepatic steatosis by ultrasound. However, the observed discrepancy
between the two modalities suggests that results should be interpreted with caution. Further
studies with larger sample sizes and reference standards are required to establish the diagnostic
value of this technique.
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TOM TAT
Muc tiéu: Panh gia vai trd clia cong hudng tir st dung chudi xung T1-weighted Dual Echo trong
danh gia gan nhiém m& & bénh nhan da dugc chan doén bang siéu am.

Pa&i tuwgng va phuong phap: Nghién ctiu hdi clu mé ta cat ngang trén cac bénh nhan dugc chan
dodn gan nhiém m& trén siéu &m va dugc chup cong hudng tir bung cé chudi xung Dual Echo tai
Bénh vién Lao khoa Trung uwong tir thang 5/2025 dén thang 2/2026. Chi s6 m& gan (HFF) dugc tinh
tir cudng do tin hiéu trén anh In-phase va Opposed-phase. Ngudng HFF = 5% dugc st dung dé xac
dinh gan nhiém mé.

Két qua: C6 17 bénh nhan dudc dua vao nghién clru, tudi trung binh 61,6 = 10,8. Trong s6 cac trudng
hgp dugc chan doan gan nhiém mé trén siéu am, 58,8% dat ngudng gan nhiém mé trén cdng hudng
tu, trong khi 41,2% khong dat ngudng nay. HFF trung binh toan bé nhom la 8,79%. Gia tri HFF phan
b& tuong ddi dong déu gilra cac phan thuy gan, khéng c6 su khéac biét co y nghia théng ké (p > 0,05).

Két luan: Cong hudng tir Dual Echo c6 thé cung cdp thém thaéng tin dinh lugng vé m& gan & bénh
nhan d& dugc chdn doan bang siéu am. Tuy nhién, su khac biét giita hai phuong phap cho thay can
than trong khi dién giai k&t qua va can céc nghién ctiu véi c& mau lén hon cung tiéu chuan déi chiéu

dé khang dinh gia tri chan doan.

Tt khéa: Gan nhiém mé, cong hudng tlr, Dual Echo, HFF, siéu am.

1. DAT VAN BE

Gan nhiém m& & mét trong nhirng bénh ly gan phé bién
hién nay, c6 thé tién trién thanh xo gan, ung thu' gan va céc
bi€én chirng tim mach néu khéng dudc phat hién va kiém
soat kip thai [1]. Siéu &m la phuong tién dugc s dung
rong rai trong sang loc do chi phi thap, dé tiép can va an
toan. Tuy nhién, phuong phap nay phu thuéc vao nguai
thuc hién va co6 han ché trong viéc dinh lugng ma gan [2].

Cong hudng tir (magnetic resonance imaging - MRI), dac
biétvéi chudixung T1-weighted Dual Echo, cho phép danh
gia sy hién dién clia m& dwa trén hién tugng léch pha gilra
proton nudc va lipid, tir dé cung cép thong tin dinh lugng
tuong déi vé ham lugng ma trong nhu mé gan [3].

Trong thuc hanh lam sang, su khac biét gitra két qua siéu
am va MRI ¢6 thé dnh hudng dén quyét dinh theo ddi va
diéu tri. Tuy nhién, vai trd ctia MRI Dual Echo trong bdi
canh bénh nhan (BN) da dugc chin doan bang siéu am
van chua dugc lam rd.

Do dé, nghién ctu nay dugc thuc hién nhdm déanh gia vai
trd ctia MRI Dual Echo trong dénh gia gan nhiém mé& &
nhém BN nay.

*Tac gia lien hé

2. DOI TUONG VA PHUONG PHAP NGHIEN cU'U
2.1. Béi twgng nghién ciru

Céc BN dugc chan doan gan nhiém mé trén siéu amva cé
chup MRI bung tai Bénh vién Ldo khoa Trung uvong.

2.2. Phwong phap nghién ctru

Nghién clru dugc thuc hién theo thiét k& hdi ciru mé ta cat
ngang trén cac BN dugc chan doan gan nhiém mé bang
siéu amva co chup MRl bungtai Bénhvién Lao khoa Trung
uwang trong thoi gian tir thang 5/2025 dén thang 2/2026.

Céc BN duoc lwa chon khi dép (ng day du céc tiéu chudn
bao gdbm: c6é chan doan gan nhiém mé trén siéu am, dugc
chup MRIvéi chudi xung T1-weighted Dual Echo (In-phase va
Opposed-phase), va hinh anh MRI du chat luong dé phan tich.

Nhirng trudng hop cé hinh anh MRI kém chét lwong do nhiéu
chuyé&n dong hoac 16i ky thuat, hodc khong thé d&t vung
quan tdm (ROI) trong nhu md gan do tén thuong lan tda hay
hinh anh khéng déng nhat, dugc loai trir khoi nghién clru.
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D{r liéu lam sang va hinh anh dugc thu thap tir hd so bénh
an va hé thong luu trir hinh anh. Trén hinh anh MR, tién
hanh dat cac ROI cé dién tich khoang 1 cm? trong nhu mo
gan, cach bao gan khoang 1 cm, trdnh cadc mach mau lén,
dudng mat va céc t6n thuong khu tri. Méi BN dugc do tai
4 vi tri tuong &ng vGi cac phan thuy gan trén cac lat cat
vung gilra gan, va gia tri cuong do tin hiéu dugc ghi nhan
trén cd hai pha In-phase (IP) va Opposed-phase (OP). Gia
tri trung binh cutia céc ROl dugc st dung dé tinh toan chi
s6 ma& gan [4-6].
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Hinh 1. Hinh anh chudi xung T1-weighted Dual Echo
(A: Anh In-phase; B: Anh Opposed-phase)

ROI (~1 cm?) dugc dat tai clng vi tri twong (ng trén ca
hai anh, cach bao gan khoang 1 cm. Trén méi bénh nhan,
dat 4 ROI tai cac phan thluy gan & tang gilra, tranh mach
mau l&n, dudng mat va tén thuong khu trd. Gia tri ROI 13
cudng do tin hiéu (SI), dugc L8y trung binh tir cac ROI dé
phén tich.

Chi s m& gan (hepatic fat fraction - HFF) dugc tinh theo
cong thurc:

S(IP) - S(OP)
2 x S(IP)
Trong dé: S(IP) va S(OP) lan lugt la cudng dé tin hiéu do

dugc trén anh In-phase va Opposed-phase.
Ngudng HFF = 5% dugc sir dung dé xac dinh gan nhiém m&[4].

Céc bién dinh luong dugc trinh bay dudi dang trung binh
+ d6 léch chuén, trong khi c4c bién dinh tinh dugc biéu
dién bang tan sé va ty & phan tram. Cac phép so sanh
théng ké dugc thuc hién bang cac kiém dinh phu hop,
vdi gia tri p < 0,05 dugc coi la cé y nghia thang ké.

HFF (%) = x 100

2.3. Pao durc nghién ctru

Nghién cttu dugc thuc hién trén di liéu hoi cliru, khong
can thiép vao qué trinh chan doan va diéu tri ciia ngudi
bénh. Théng tin cd nhan dugc ma hda va bao mat, chi
phuc vu cho muc dich nghién clru khoa hoc

3. KET QUA NGHIEN cU'U

C6 17 BN du tiéu chudn dua vao nghién clu, tudi trung
binh 61,6 £ 10,8.

3.1. Ty lé gan nhiém m& trén MRI & BN ¢6 gan nhiém m&
trén siéu am

M Gannhiémm& mKhéng cé gan nhiém m&
Biéu do6 1. Ty l& gan nhiém mé& trén MRI & BN

c6 gan nhiém m& trén siéu am (n=17)
Trong s6 17 BN dugc chan doan gan nhiém mé trén siéu
am, 10 BN (58,8%) c6 HFF = 5% trén MRI, 7 BN (41,2%)
khéng dat ngudng.
3.2. Gia tri HFF cua BN
Bang 1. Gia tri HFF va HFF trung binh theo nhém trén MRI

HFF HFF | HFF
. HFF (%)
0, 0, 0,
Mal 1O han | O | OB e on) | HEF |
s0 | Tudi | phan this phan | phan trungbinh | (%) Tong
BN thuy icrz thuy | thuy g o
bén g trwéc sau
1] 69 | 36% | 33,5% [32,25%| 25% |31,6875%
2| 57 |22,5%| 22% | 23,5% |28,25% | 24,0625%
3|77 | 290% | 23% |22,7% | 11% |21,68125%
10 BN
4| 62 [12,5%| 155% |14,25%|12,25%| 13,625% |c6gan
nhiém
5| 77 |14,5% | 11,5% |11,35%| 5,5% |10,7125% | mg
trén
6| 48 [105%| 6% |825% | 8% | 871875% | o
7| 55 | 8,8% | 875% |6,45% | 6,9% | 7,725% (13,7«
9,0%)
8|61 |68%]| 7,3% |845% |5,25% | 6,95%
17BN
9|62 |15%]| 35% | 60% |13,4% | 6,1%
(8,79%)
10| 75 |8,85%| 7% | 3,75% | 3,95% | 5,8875%
11| 53 |4,25% | 6,25% | 4,5% | 3,7% | 4,675% | .o
12| 69 |2,25%| 4,65% | 55% | 2,3% | 3,675% |khong
gan
13| 56 | 4% 1% 35% | 4% | 3,125% |nhiém
md&
14| 68 |2,25% | 0,95% | 3% | 1,5% | 1,925% | tran
15| 63 | 0,1% |0,1612% | 0,14% | 0,15% | 0,1378% (:"EL
16| 64 0 0 0 0 0 1,8%)
17|36 | o0 0 0 0 0

HFF trung binh 13,7 = 9,0% & nhém ¢ gan nhiém m&; 1,9 =
1,8% &nhdém gan khong nhiém m&; va 8,79% toan bd nhom.

3.3. Phan bé HFF trong gan

10

8,25%

6,95%

HFF (%)

Phéan thuy bén Phanthuygiita  Phéan thay truéc  Phan thuy sau

Bi€u db 2. Gia tri HFF trung binh theo phan thuy gan
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Gia tri HFF phan bd tuong déi déng déu gilra cac phan thuy
gan, khdng co su khéac biét co y nghia théng ké (p > 0,05).

4. BAN LUAN

Nghién ctiu ghi nhan sy khac biét gitra siéu am va MRI
Dual Echo trong dénh gia gan nhiém mé, v6i 41,2% trudng
hgp khéng dat ngudng nhiém mé trén MRI.

Su khac biét nay c6 thé xuat phat tir nhiéu nguyén nhan.
Thi nhat, siéu &m cé han ché trong phat hién gan nhiém
md& mdc do nhe va phu thudc vao ngudi thuc hién [2]. Tha
hai, ngudng HFF = 5% c6 thé chua t8i wu cho ki thuat Dual
Echo, dan dén viéc khéng ghi nhan céc trudng hop nhiém
md& & giai doan sém [4], [6]. Thi ba, phuong phap Dual
Echo khéng hiéu chinh cac y&u t& nhu T2* va nhiéu tin hiéu,
c6 thé anh hudng dén dé chinh xac cua phép do [7-8].

Ngoai ra, nghién cltu chi bao gom céac BN da dugc chéan
dodn trén siéu am, do dé ton tai sai léch chon mau, han
ché kha nang suy réng két qua. Viéc khong str dung tiéu
chuén vang nhu sinh thiét gan hoac ky thuat MRI-PDFF
cling la m6t han ché quan trong [9].

Tuy vay, két qua cho thay MRI Dual Echo c6 thé dong vai
trd b6 sung trong danh gia gan nhiém mé, dac biét trong
cac trudng hgp cén dinh lugng hodc khi két qua siéu am
chuaro rang [3].

5. KET LUAN

MRI chudi xung T1-weighted Dual Echo cé thé cung cap
théng tin dinh lugng bé sung vé m& gan & BN da dugc
ch&n doan bang siéu &m. Tuy nhién, su’ khac biét giira hai
phuong phap cho thay can than trong khi dién giai k&t qua.
Céc nghién cltu v&i c& mau Lén hon va cé tiéu chuin dai
chiéu la can thiét dé khing dinh gia tri ciia phuong phap.
Han ché cua nghién ctru:

Nghién cltu nay con mot s6 han ché can dugc xem xét khi
dién giai k&t qua. Th& nhat, ¢& mau nhé (17 BN) lam gidm
strc manh thong ké va han ché kha nang suy rong két qua
cho quén thé l&n hon. Th hai, nghién ctru khéng str dung
tiéu chuén vang nhu sinh thiét gan hoac céc ky thuat MR
dinh lwgng tién tién (vi du MRI-PDFF), do d6 chua thé danh
gia day di dd chinh xac chan doan clia phuong phap. Tha
ba, viéc lwa chon mau chi bao gém cac BN d4 dugc chan
doan gan nhiém m& trén siéu am c6 thé gay sai l&ch chon
mau, anh hudng dén kha nang so sanh gilta cac phuong
phap chdn doan. Ngoai ra, phuaong phap do HFF dua trén
ky thuat Dual Echo khéng hiéu chinh cac yéu t8 gay nhiéu
nhu T2* va nhiéu tin hiéu, c6 thé lam sai léch k&t qua dinh
lugng. Cubi cuing, nghién clru chuwa danh gia do lap lai va
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do tin cay gitra cac ngudi do (interobserver variability), do
do tinh nhat quan cuia phép do chua duge xac dinh day du.
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