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Abstract: Objective To investigate the feasibility and clinical value of the deep learning reconstruction ( DLR)

algorithm in enhancing image quality and reducing scan time in shoulder MRI. Methods Fifty patients suspected of

having shoulder joint lesions in the Fourth Affiliated Hospital of Nanjing Medical University from June to October 2023

were prospectively included. Routine sequence scanning images with 1.5T MRI were grouped as Fse,, , while scanning
images with parallel acquisition acceleration factor 2 were grouped as Fse,,. The scanning sequences included fat-
suppression proton density-weighted imaging (PDWI-FS) and T1 weighted imaging ( TIWI). The Fse, group was then
transferred to Subtle MRTM dlr to obtain images in the Fse,, group. The signal-to-noise ratio (SNR) of supraspinatus

muscle, long head tendon of biceps brachii, glenoid labrum cartilage, and humerus marrow, as well as the contrast-to-

noise ratio ( CNR) of supraspinatus muscle/glenoid labrum cartilage, were measured and compared among the three
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groups. Two radiologists blindly evaluated the image clarity and artifacts of the Fse,, group and the Fse, group using the
Likert 4-point scale, and compared the diagnostic efficacy of pathological abnormal structures between the two groups.
Results Compared with the Fse_, group, the scan time of the Fse,, group was shortened by 44%, and the image clarity
and artifact scores were higher, with statistically significant differences (P<0.05). The intraclass correlation coefficients
(ICC) for subjective scores within the two radiologists’ groups were 0.797 to 0.919. Among the objective evaluation
indicators, the SNR and CNR of the Fse,, group were significantly higher than those of the Fse_, group and the Fse,
group, with statistically significant differences (P<0.05). In the evaluation of the pathological abnormal structures of the Fse,,,
group and the Fse,, group by two radiologists, the diagnostic results of the two groups were consistent (Kappa value: 0.675—
1.000) , and also showed excellent consistency in the evaluation of the same radiologist (Kappa value: 0.771-1.000) , among
which the Kappa values of humerus bone marrow, joint bursa and long head tendon of biceps brachii were higher than 0.8.
Conclusion The application of the DLR algorithm in shoulder MRI examination can improve image quality, shorten image
acquisition time, ensure diagnostic efficacy, and improve examination efficiency, demonstrating good clinical value.
Keywords: Deep learning reconstruction; Shoulder joint; Magnetic resonance image; Signal-to-noise ratio; Contrast-to-
noise ratio; Image quality
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Tab. 1 MRI imaging parameters of Fse

, Fse and Fse,,
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Fse o, PDWI-FS-tra 170x170 0.96x0.63%x3 1 946 34.98 20 3 20 ¥ 93 G
PDWI-FS-sag 170170 0.96x0.63%x3 1 895 37.80 20 3 20 Jc 137 ¥
PDWI-FS-cor 170x170 0.96x0.63x3 1763 34.20 20 3 20 " 127 o
T1WI-cor 170%x170 0.96x0.63%x3 490 10.72 20 3 20 J 122 7
Fseq PDWI-FS-tra 170%x170 0.96x0.63%x3 1 946 34.98 20 3 20 2 59 7
PDWI-FS-sag 170x170 0.96x0.63%x3 1 895 37.8 20 3 20 2 72 b
PDWI-FS-cor 170x170 0.96x0.63x3 1763 34.20 20 3 20 2 67 o
T1WI-cor 170x170 0.96x0.63%x3 490 10.72 20 3 20 2 77 G
Fseg, PDWI-FS-tra 170x170 0.96x0.63%x3 1946 34.98 20 3 20 2 33 H
PDWI-FS-sag 170x170 0.96x0.63%x3 1 895 37.80 20 3 20 2 33 H
PDWI-FS-cor 170x170 0.96x0.63%x3 1763 34.20 20 3 20 2 33 H
T1WI-cor 170%x170 0.96x0.63%x3 490 10.72 20 3 20 2 33 H
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Tab. 2 Evaluation of abnormal changes in shoulder joint by MRI
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Tab. 3 Comparison of SNR and CNR of different tissues in PDWI

and TIWI sequences of three sets of images (n=50, x+s)
JiH Fse oy Fsey, Fsep,q Ffa PfH
PDWT [X] |- ]l SNR 154.18+44.63 244.28£88.68 143.45+43.19 26.461 <0.001

PDWI KL WUE SNR - 26.99£14.18 42.70£19.75 26.38+13.87 13.074 <0.001
PDWI HEHH SNR - 24.54£10.97 46.65£22.60 25.86+10.44 20.228 <0.001
PDWI il 886 SNR - 57.69+24.84 97.95+42.57 53.89223.99 21.283<0.001

PDWI X|_EHL/ % CNR 129.64£40.81 197.63+74.71 117.59£37.90 22.828 <0.001
TIWI X]_E )L SNR 82.41+18.12 169.00+43.70 102.52+27.06 84.462 <0.001
TIWI KLU SNR - 23.95£10.25 48.81£20.76 31.21£13.23 30.629 <0.001
TIWI HEHE SNR 26.62+9.60 60.24+23.32 35.14+14.87 45.177<0.001
TIWI JI55 86 SNR - 243.51£62.27 508.66152.23 300.94+92.23 65.282<0.001
TIWL K_L /%4 CNR 55.79+15.21 108.76+39.27 67.37+23.65 39.978<0.001
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Fig. 1 Examples of three sets of scanning sequences
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Tab. 4 Subjective evaluation scores and consistency

[n=50, M(P259P75)]

results of Fse,, and Fse,
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Wi P WWiE AR WEME D
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Fsey, 4(4,4) 4(3.75,4) 4(4,4) 4(3,4) 0797 0919
VAL 2.236 4.082 2.121 3.649

P{H 0.025 <0.001 0.034 <0.001
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Tab. 5 Consistency evaluation of two physicians on pathological abnormal structure of shoulder joint (n=50)

1 Fse ., (BEVT 1 vs BEIT 2) Fse,, (B 1 vs EEVi 2) BEU 1( Fse,,, vs Fsey, ) I 2( Fse,,, vs Fsey, )
o Kappa {f P g Kappa (g P g Kappa {g PE Kappa {& P g

JA Al UL 0.867 <0.001 0.837 <0.001 0.868 <0.001 0.771 <0.001
K3k fL 0.775 <0.001 0.928 <0.001 0.850 <0.001 0.892 <0.001
B 0.675 <0.001 0.867 <0.001 0.784 <0.001 1.000 <0.001

iR EgEg 0.924 <0.001 1.000 <0.001 0.924 <0.001 1.000 <0.001
W 0.831 <0.001 0.884 <0.001 0.884 <0.001 0.831 <0.001
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