BERERKFZR 2026 £5 51 &5 10 #8 (Journal of Chongging Medical University 2026.Vol.51 No.10 ) — 1513 —

BUEWESE  DOI:10.13406/).cnki.cyxh.003931

TR L7 o U LA i 5 /D88 27 DWI Pl 15 i it Be T 460
&Y ST RIS EA N

T EUREAARLKR R fTEM AR KRB AR R
(LHEFRWHA+FLERATACX AR ERE R, TP 4000205 2.5 5K ERRCSFMHE S — E RS SR, TS 400016;
3R HO ERBEHUREL, B M 635000)

(5 ZE)BH R THRE %3 B i (deep learning—reconstruction, DLR) £t AL A 1l it /N BF DWI (focus field—of—view diffusion—
weighted imaging, FDWI) % i & M HX 26 WP 15T 22 $X (apparent diffusion coefficients , ADC) 43 A R RU 2B 5T . F7 ik ; 1B
PEAA 60 11 B 51 R R FEPRAG A (1 FR S A5 24 R, 4T HE DLR B 0 B8 7 FDW G AE X 38 | 1E 5 X 355 PR 119 455 e HE (signal—to—
noise ratio, SNR) . %f FL I 75 [ (contrast—to—noise ratio, CNR) T ADC . k2 37 B A= 5% FH WCE %5 2 Fh 22 FDWI 341 p e s g
TR Bh 52 R A4 RG50S (B 5 40 vR 040, % b 2 067 BE A P4y —B0H: B ADC A =5 B G v i J3 5 0 (HEA T 4R T4 BT, 960
UEILER T IG5 1) [R] B R 5080 20 1R SE AR MR PR3 . S5 5R : DL-FD W 5115 28 DX B A1 1 8 X 48k SNR: [ 17.49(11.13,
22.54) .17.34(11.44,26.56) ] . CNR:[10.86(8.06,15.70) .9.32(5.82,13.11) |31 f & T % KL-FDWI 5 51l SNR: [ 12.88(10.56,
18.14) .14.59(9.65,19.27) 1 2 CNR: [ 8.87(7.11,11.64) .7.82(5.00,11.41) ], 2 S ¥y HAT G124 75 L (P<0.001) o 2 {37 [ A= 75 M
ORI UG 7 18 DL-FDWIPF43 3 8 5 F-FDWI, 22 5344 e it 5 L (P<0.001) , 76 R HUS 32 77 16 DL-FDW1)T3
FE L -FDWI EHZIT43 (P=0.637 Fl P=0.655) 22 R JCA T 2% 38 Lo 2007 PR A2 Mt 75 1T 43 Kappa {8 0.924 SR AH G 5 #G U h 3%
FIUHEAA % ST 4t PE4) Kappa {54351 9 0.778,0.736, A A . ADCAE (X107 mm¥s) : 528 [X 3% : DL[0.86(0.69, 1.06) ] vs. H #
[0.86(0.69,1.06) ] ; IE# X 38k : DL[1.52(1.40,1.71) ] vs. H#0[1.52(1.39,1.71) ], f B - R AZ X 38k . DL[-0.04(-0.67,0.53) ] vs. ¥
F[-0.06(-0.35,0.26) ] ; IE 5 X 3, : DL[ -0.03(-0.24,0.30) ] vs. # #L[-0.17(-0.47,0.34) ], W ¥ . Jj5 48 X I : DL[ -0.52(-0.82,
0.25)] vs. HH[-0.44(-0.83,0.12) ]; IE# X3 : DL[-0.19 = 0.79] vs. % #[-0.23 + 0.78 ], DL-FDWI 5 % #-FDWI [#I {4 7E LA |-
W25 R 22 R TG 25 L (P>0.05) . 8518 : DLR 7E AR EAE ADC B3 A FREE I T EE T, B 242 T+ FDWI Ef% SNR 5 CNR,
LSRR L RRE S T ADC B S A T A B S T PE A BT S A T RTRE A2 A8 2 il

[ SR )R B 2 > T 5 /NI BT TBOINAR 5 i 70 e 5 I E 5 DR E 5 iR A5

[FEHZES]R114 [STok#RRERD A

Value of deep learning—based reconstruction in optimizing the image quality
of focus—field—of-view diffusion weighted imaging for the prostate and its

influence on the distribution characteristics of apparent diffusion coefficient
Wan Lu',Zhang Zhiwei’,Chen Yi',He Chongyang',Yu Rengiang’,Zhang Yanhua’,Yu Bin’
(1.Department of Radiology , Chongqing Red Cross Hospital/People’ s Hospital of Jiangbei District ;
2.Department of Radiology , The First Affiliated Hospital of Chongging Medical University ;
3. Department of Radiology , Dazhou Central Hospital )
[ Abstract] Objective : To investigate the value of deep learning—based reconstruction (DLR) in optimizing the image quality of focus—
field-of—view diffusion weighted imaging (FDWI) of the prostate and its influence on the distribution characteristics of apparent diffu-
sion coefficients(ADC). Methods : A retrospective analysis was performed for the imaging data of 60 patients undergoing prostate MRI,

and signal—to—noise ratio (SNR) , contrast—to—noise ratio(CNR) , and ADC of the lesions and normal regions were compared between

DLR-optimized FDWI (DL-FDWI) and conventionally recon-
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(2025-08-28) quences using a S—point scoring system, and inter-rater agreement

structed (FDW1). Based on a double—blind design, two radiologists

independently determined the scores of noise, susceptibility arti-
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was assessed. Higher—order statistical metrics (skewness and kurtosis) of ADC were analyzed to validate the technical advantage of
DL-FDWI in protecting data integrity while improving image quality. Resulfs : For both lesion and normal regions, the SNR [17.49
(11.13,22.54) and 17.34(11.44,26.56) ] and CNR[10.86(8.06,15.70) and 9.32(5.82,13.11) ] of the DL-FDWI sequences were sig-
nificantly higher than those of the conventional-FDWI sequences [SNR: 12.88(10.56, 18.14) and 14.59(9.65, 19.27) ; CNR: 8.87
(7.11,11.64) and 7.82(5.00, 11.41) ], with all differences being statistically significant (P<0.001).Both radiologists assigned signifi-
cantly higher scores to the DL-FDWI images compared to conventional-FDWI images for noise and overall image quality (P<0.001 for
both). However, there were no statistically significant differences in the scores for susceptibility artifacts between the DL-FDWI and
conventional-FDWI images (P=0.637 and P=0.655 for the two radiologists , respectively ) .Inter—reader agreement , assessed by Cohen’s
kappa coefficient, was almost perfect for noise scores (k=0.924). Agreement for susceptibility artifact scores and overall image quality
scores was substantial , with kappa values of 0.778 and 0.736, respectively. ADC values (x10™> mm?%s) : Lesion region: DL[0.86(0.69,
1.06) | vs conventional [ 0.86(0.69,1.06) |, Normal region DL[1.52(1.40,1.71) ] vs conventional [ 1.52(1.39,1.71) ], Skewness: Le-
sion region: DL [-0.04(-0.67,0.53) | vs conventional [ =0.06 (—=0.35,0.26) ], Normal region: DL [-0.03(-0.24,0.30) | vs conven-
tional [ =0.17(-0.47,0.34) |, Kurtosis: Lesion region: DL[-0.52(-0.82,0.25) | vs conventional [ =0.44(-0.83,0.12) |, Normal re-
gion: DL [-0.19 £ 0.79 ] vs conventional [ -0.23 + 0.78 ].No statistically significant differences (P>0.05) were observed in any of these
ADC values, skewness, or kurtosis measurements between DL-FDWI and conventional-FDWI images. Conclusion : DLR significantly
enhances the SNR and CNR of FDWI images without altering the distribution characteristics of ADC, and its features of “quality en-
hancement and fidelity preservation” provide a reliable foundation for the ADC—based heterogeneity analysis of prostate cancer.
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