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Application value of deep learning reconstruction technology in enhancing the

imaging efficiency and quality of HASTE and DW!I sequences for liver MRI
Feng Lulu, Pan Zhili, Zhao Yingming
[Department of Radiology, The First Affiliated Hospital of USTC (Anhui Provincial Hospital),
Hefei 230001]

Abstract Objective To explore the value of deep learning reconstruction (DLR) in liver
magnetic resonance imaging (MRI) by comparing the single-shot half-fourier rapid spin-echo
sequence with DLR (HASTEpLr) and diffusion-weighted imaging sequence with DLR (DWIpRr)
against the conventional BLADE and conventional DWI sequences. Methods 70 patients
underwent MRI examinations. Two observers independently evaluated the image quality of each

sequence (including liver edge, blood vessels, lesion clarity, etc.). Additionally, quantitative
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evaluation was conducted by measuring the signal to noise ratio (SNR) of liver parenchyma and
lesions, contrast to noise ratio (CNR) of lesions, as well as apparent diffusion coefficient (ADC)
values from conventional DWI and DWIp_r. Intraclass correlation coefficient (ICC) was used to
evaluate the consistency between the two observers. Results The inter-observer consistency
was high (ICC: 0.84~0.97). The scanning time was reduced by 92.63% for HASTEpLr and 50%
for DWIpLr sequences, respectively. The lesion clarity score of the HASTEpir group was
significantly better than that of the BLADE group (P < 0.001), with artifacts reduced in both DLR
sequences (P < 0.05). The HASTEpir group demonstrated higher SNR and CNR, while the
DWIpr group showed higher SNR and ADC values (all P < 0.05). Conclusion The DLR
technology can enhance the efficiency of liver MRI scans, improve image quality, and reduce
artifacts, demonstrating promising application prospects.
Key words deep learning reconstruction; signal to noise ratio; contrast to noise ratio; image
quality; magnetic resonance imaging
Fund program Provincial Quality Engineering Project of Colleges and Universities in Anhui
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Tab.1 Scanning parameters of HASTEpLr, BLADE, and DWIbLR, convention

Scanning parameters HASTEobir BLADE DWilowr DW I conventiont
Respiration mode Single breath-hold Free breathing Free breathing Free breathing
Scanning time (min) 00:21 04:45 01:18 02:36
TR (ms) 600 1800 7100 7700
TE (ms) 74 100 45 47
Matrix 384 X250 384 X250 120X120 152X152
Field of view (mm?) 360 X225 380<380 360X 288 380305
Slice thickness (mm) 3 3 3 3
Fat suppression technique SPAIR SPAIR SPAIR SPAIR
Parallel acceleration factor 2 2 3 3
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Tab.2 Qualitative evaluation of image quality [score, M (P25, P7s)]

Evaluation HASTEpik BLADE Zvalue Pvalue DWIoir® DWleonention Zvalue P value

indicators




Liver Margin 32, 4 302, 4 -0.51 0.610 4 (@3, O 4 (3, O 0.17 0.866

Clarity

Intrahepatic 32, & 302, 4 -0.33 0.741 4 (4, 5 4 (4, 5 0.08 0.891

Vessel Clarity

Pancreas 4 (4, 5 4 (4, 5 -0.12 0.923 302, 4 32, & -0.25 0.803

Contour Clarity

Fat Suppression 32, H 32, 0.29 0.772 4 (4, 5 4 (4, 5 0.11 0.905
Uniformity

Lesion Clarity 4 (4, 5 4 @3, 4 -1.98 0.048 32, b 32, b 0.37 0.713
Artifacts 3 (3, 4) 302, H -2.03 0.042 4 (4, 5) 4 (3, 4) -2.01 0.044

#: @ DWI refers to images with b=800 s/mm?.

B 1 544,56 & FHREAL AT Z2 M 4E e it A B LR EE DLR AR E 751 BE
Fig. 1 Upper abdominal images of a 56-year-old male patient with liver cirrhosis and
hepatocellular carcinoma in the left lobe of the liver, obtained by DLR sequences and

conventional sequences
A. B: HASTEDLR (A) F¥5# BLADE (B) 5 EMRLENTZ. B, Jpidkia G Kom it T2WI {5 5 3850
(X R SEiEMT; C-F: Jpikk7E b=800 s/mm? DWIDLR (C) #1 DWI ##l (D) J3 41 B8 om i mifE 5 7%,
J9ikt N ROI (118> ADCDLR (E) /741751 ADC {54 1021.46 X 10 mm2/s, =+ ADC &M (F) 51
H{H 1006.18 X 10 mm2/s.
¥: A, B: The HASTEDLR (A) sequence displayed clearer visualization of the liver margin,
omentum, lesion edge, and T2WI hyperintense necrotic areas within the lesion compared with the

BLADE (B) sequence; C-F: The lesion showed a slightly hyperintense signal on both DWIp.r (C)



and DWlconvention (D) sequences at b=800 s/mm= The ADC value measured by ADCpir (E)
sequence in the ROI (white circle) within the lesion was 1 021.46><10° mm3, which was higher
than the value of 1 006.18>10° mm= measured by ADCconvention (F) Sequence.
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Tab.3 Quantitative evaluation of image quality (X £S)

Evaluation ~ HASTEpir BLADE  tvalue Pvalue  DWIpir”  DWleonvention” tvalue P value

@©

indicators

Left Hepatic 13.8342.48 12.2544.35 2.601 0.010 13.28+.47 12.73+2.45 1.545 0.124
Lobe SNR

Right Hepatic 14.0644.24 12.3745.03 2.150 0.033 13.8443.80 12.61+2.82 2.134 0.034
Lobe SNR

Lesion SNR 10.4645.46 9.5746.14 2.082 0.039 9.8344.38 8.5242.56 2.234 0.021

Lesion CNR 5.26+1.28 4.7042.12 2.037 0.043 5.8542.78 5.26+.23 1.750 0.082

#: @ DWI refers to images with b=800 s/mm?.
= 4 DWIpLr #1 DWI zxllE ADC & (10°mm?/s)%f Eb

Tab.4 Comparison of ADC values measured by DWIpLr and DW lconventiont (10 mm?/s)

Measurement DWIpr” DWI 55" t value P value
location ©
Left Hepatic Lobe 1086.51:4162.41 1007.83115.92 5.085 <0.001
Right Hepatic Lobe 1128.62+146.57 995.16+204.35 8.243 <0.001
Lesion 974544224 36 837.94188.51 7.892 <0.001

7E: © DWI refers to images with b=800 s/mm?.
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