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(=] HH: HITHTHE2~ > HA (deep learning-based reconstruction,
DLR ) FAX] Fi 5 AR T2 AR W5 4M #1751 ( T2-weighted imaging FatSat,
T2WIFS ) EUE I AZWH B . Fik: BBOE 2024483 —12 &
BRI g = e nl BE RS R ( prostate cancer, PCa) B WIGIRBER],
TG KL . AR ST FREA R AT 4 M PCadll A KL PERTZ AR 34/ ( benign prostatic
hyperplasia, BPH ) 2H. X} A7 g 3R mif% ( magnetic resonance imaging,
MRI) EHRHEAT 4307, LA 4348 He B )7 104 48 4% 48 09 T2 i AU i 41 41 )5 471

( conventional T2 FatSat, T2FSC ) Fl&:FDLRE AR AT AUl B il ¥ 51

(deep learning-based reconstruction T2 FatSat, T2FSDL ) , FWiF4rHi244 B
G5 KT G 37 B A RS i R U AR AT L . R WP 4343 B T2FSDL
FIT2FSCHIFT AR EZ (5 S8 (signal, S) MR X EHR S 5 SHbRifE %

( standard deviation, SD ) /E MM (noise, N) , FHi15(EME L (signal noise
ratio, SNR) . XIEZ A0 BT AGE, RS20 1EEEIE T Wilcoxon
FRAIREES:, LB T T2ESDLIEMG FIT2FSCIEME i 3= W4 FI B MFE bR A 22 5
K Weighted-Kappafi 56 HHEAHL A S 4L N = BEor— Bt . 244 3 A 3 R S
WX T2F SDLIENME 5 T2FSCIEMG A T8 i kb #5171 51 it 52 (54 4 An it R 42

( Prostate Imaging Reporting and Data System, PI-RADS) ¥4, PURHEI2AAG A 45
WRbRE, 232188 TAVEFFIE (receiver operating characteristic, ROC ) £k,
A T AL (area under curve, AUC) , ZHT45 EUZ X PCalfiz Wi (8 .
B8R 1160 EPCaF AR MBI ST, HrhPCaffi# 681, BPH 483,
224 BT AL ( T2FSDLAIT2FSCIFA1 ) 14 32 W P43 Fi 2 UL 1 £t i) —
HMEY R (Kappa>0.8) o EWIEA A, 24468 5 # X T2FSCHIT2FSDL
PRI AR T PR 50 (4.04+0.68) Fl (4.53£0.54) , ESRAGI%E
X (P<0.01) . HEEPEST N (4.44£0.68) Al (4.35+0.66) , ZERILIFE
S (P=0.34) . FWITEH I, T2FSDLEMRIINAE (0.65+0.19) KT T2FSC
FEIEAINME (1.09+0.24) , ZRAGIH#EX (P<0.01) , T2FSDLEN&HY
SNR (95.61 +14.25) & TT2FSCEIZISNR (56.48 £+9.72) , 2ZmAT4eit5 =
X (P<0.01) . PCalyiZ2WiHA{H )y1E, T2FSDLEMEXNAUC (0.866) K+
T2FSCIEEXINIIAUC (0.819) , AL (P<0.01) . T2FSDLFF
FUFHEIRIE 100 s, ZW R T T2FSCIF IS H] 19150 s, 45ig: K TDLR
AR T2FSDLIT A REA &0 S MRIEMG B i, T2FSDLENR 2 Wi (dd i T
T2FSCHI&, JEAT W 4 flins ], DAl mn s R e, ol RN 1 A 5%
Bt
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A study on the quality of T2-weighted FatSat images of prostate and its diagnostic value based on deep learning
reconstruction technology DONG Shijie, HU Xiaoxin, LIU Xiaohang, XIE Tianwen, ZHOU Bingni, HUANG
Yan, YANG Meng, YUE Lei, TONG Tong, GU Yajia (Department of Radiology, Fudan University Shanghai Cancer
Center; Department of Oncology, Shanghai Medical College, Fudan University, Shanghai 200032, China)
Correspondence to: HU Xiaoxin E-mail: Thuxx@163.com

[ Abstract | Objective: To explore the effect of deep learning-based reconstruction (DLR) on the quality and diagnostic value of
T2-weighted imaging FatSat (T2WIFS) sequences. Methods: A retrospective analysis of clinical data from patients with suspected
prostate cancer (PCa) at Fudan University Shanghai Cancer Center from March to December 2024 was conducted. Patients were
divided into a PCa group and a benign prostatic hyperplasia (BPH) group based on needle biopsy and postoperative pathological
examination. Scanning suppression sequences included conventional T2 FatSat (T2FSC) and deep learning-based reconstruction
T2 FatSat (T2FSDL) of DLR. The overall image quality and image artifacts of prostate imaging were evaluated by two physicians
on a five-point scale. The objective evaluation was the signal intensity (S) and standard deviation (SD) of the prostate images of
T2FSDL and T2FSC, where the SD was regarded noise (N), and the signal noise ratio (SNR) was calculated. 7 test was performed for
normally distributed data, and Wilcoxon rank sum test was performed for non-normally distributed data. The subjective scores and
objective indexes of T2FSDL images and T2FSC images were compared and analyzed. Weighted-Kappa test was used to compare
the inter-group and intra-group subjective rating consistency. The prostate lesions in T2FSDL images and T2FSC images were scored
by PI-RADS by two film readers using double-blind method. Receiver operating characteristic (ROC) curve was drawn based on
pathological results. The area under curve (AUC) was calculated to analyze the diagnostic value of each image for prostate cancer.
Results: A total of 116 patients with suspected PCa were included in the retrospective study of this experiment, including 68 patients
with malignant PCa and 48 patients with BPH. The subjective scores and objective measurement data of the two groups of images
(T2FSDL and T2FSC sequences) were in good agreement between the two physicians (Kappa>>0.8). In terms of subjective scores,
the overall quality scores of T2FSC and T2FSDL images were (4.04 + 0.68) and (4.53 + 0.54), with statistical significance(P<<0.01);
pseudo-film ratings were (4.44 + 0.68) and (4.35 + 0.66), with no statistical significance (P=0.34). In terms of objective evaluation,
the SD of T2FSDL images (0.65 + 0.19) was lower than that of T2FSC images (1.09 + 0.24), with statistical significance(P<<0.01),
and the SNR of T2FDL images (95.61 + 14.25) was higher than that of T2FSC images (56.48 + 9.72), with statistical significance
(P<<0.01). In terms of diagnostic value of prostate cancer, the AUC corresponding to T2FSDL images (0.866) was greater than
that corresponding to T2FSC images (0.819), with statistical significance (P<<0.01). The scanning time of T2FSDL sequence was
100 s, which was significantly faster than that of T2FSC sequence 150 s. Conclusion: T2FSDL technology based on deep learning
reconstruction can effectively improve the quality of MRI and the diagnostic value of T2FSDL images is also higher than that of
T2FSC images, and can significantly shorten the scanning time and optimize the efficiency of prostate scanning, which has a good
clinical application prospect.

[ Key words | Prostate cancer; Deep learning reconstruction technique; Magnetic resonance imaging; Image quality; Signal noise ratio
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YU, AN EHR S 7 U s D
TR IFAT UG HR , BB R BUZAR, 4
{5Me Lt (signal noise ratio, SNR) fR{IK, XeLH
HBIETERES BFE TR O ST KA s
oAb s, Bk i, 2k U] A 15
Bl TR, @ HET BB 28 R 5 )
(deep learning, DL ) J¥41], C&MCAPLEMRI
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SR T R T DLREAR () T2 AR 4 i 541
( deep learning-based reconstruction T2 FatSat,
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J¥%1 ( conventional T2 FatSat, T2FSC) K&
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BRT2WIE AR R o it 1520 i 3k A i 1]
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MRIRG A 45 SR 10 3

A FE 2t 52 12 I s = e A B 2% B
2EE (fEFE40 5. 20302269-14-NSFC ) , Ff15
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12 FHik
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Y3 B T B e AT b2, ARSI AR A s
Lo T2FSCHISEUNT . BEAE A (repetition
time, TR) 7 120 ms, [EJEH}E] (echo time,
TE) 89 ms, JZ/83.5 mm, JGHEEEHH, HM
W} (field of view, FOV ) 240 mm x 240 mm, 5E[4
320 x 320, BB, FHEREI150 s; T2FSDL
WA LR, RS8R L, e
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1.3.1 AR ENFL
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K HISPSS 27.05k it A7 S it22 40 o iH i
R A2 B0 1E S R F Shapiro- Wilk ks 55 73
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Fig.1 Flow chart for the selection of research subjects
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2.3 BEgRREFZITEHBILLER

T2FSDLZL AIT2FSCH H RIS & 44 o 1 A1 &
G B F AT 45 R W3R 1. T2FSDLA K%
BARRE IR TT2FSCHL, ZRAEG X
(P<<0.01) . PIZHZ [ R D2 93 22 57 G
GiitEE X (P>0.05) .

®1 FEGREBIWITSILE

Tab.l Comparison of subjective scores of image quality

PR T2FSDL4]  T2FSCZl  Wil%t 74 P{H
[ESEEELEN 453+0.54 4.04+0.68 116 -4.68 <0.01
Jpigiies 2o

EUGHATSY 4.44+0.68 435+0.66 116 -0.63 0.34

2.4 BEBREFWITHER

PR PG5 WP B 2 ) LR i 5 SR 1
L3282, T2FSDLA 5T2FSCLH BT 41 A5 i B
T % %5, T2FSDLA i FUENIEAR T T2ESC
4 (P<0.01) ; FM4SNREZH TT2FSC4
(P<0.01) .

®2 BEGEVUSHLER

Tab.2 Comparison of objective parameters of each image

WA SRR T2FSDLAL T2FSC4 % odH  PH

S 56.05+11.61 5453+1088 116 -1.12  0.43
N 0.65+0.19 1.09+024 116 -14.26 <0.01
SNR 95.61 1425 5648+9.72 116 -23.38 <<0.01

2.5 T2FSDL5T2FSCE#&3tPCai2liii{&
24412 Wi E I PT-RAD STF-43 H AT %5 e Y — 3
M, WFIIPEaE R L33, Kappa=0.91, Hi#l
=3 vacet SCP NI IESE S Do N S
4, T2FSDLIK% 5 T2FSCEI£2 )7 £ IROC
M4k WLKI2., T2FSDL 5 T2FSCEGNT N i it £k

T FE (area under curve, AUC ) 43%150.866
F10.819, T2FSDLS5T2FSCH % FA Gttt #5E X
(P<0.01) ., T2FSDLIE{% 5T2FSCIKEI%12 Wr
PCaff) REUE . FrFRE . MERM(E . PHYETT(E
M TOE UL 24 . FEFIPCafti & I T2FSDL)F 41
HMIT2FSCIFHIMRIFAR KX PI-RADS 43 ULIEI3

%<3 T2FSDLINT2FSCRIIES &R
Tab.3 Scoring results of T2FSDL and T2FSC sequences

215 145 24y 345 45y 54
PCa (n=68)
T2FSDL 0 2 8 26 32
T2FSC 0 5 12 24 27
BPH (n=48)

T2FSDL 22 23 2 1 0
T2FSC 19 20 5 3 1
L0 i T

[
i
0.8 - i !-
1
/]
0.6 - ;!
2 z
B / ,'
0.4 .
1y
1/
024 U
1/
v
004 ¥ —- T2FSDL_AUC=0.866
—- T2FSC_AUC=0.819
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-Rp 5

B2 T2FSDLF3IFAT2FSCHR: 5ixt RZHIROC 4%
Fig.2 ROC curves corresponding to the T2ZFSDL sequence and
the T2FSC sequence

%4 T2FSDLFFFIFAT2FSCRE 3L &
Tab.4 Comparison of T2FSDL sequences and T2FSC sequences

205 AUC 95% CI TR B 0 (1 IS 0 {
T2FSDL 0.866 0.771~0.961 0.849 0.827 0.875
T2FSC 0.819 0.708~0.929 0.794 0.785 0.823
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Fig.3 Images of the T2FSDL sequence and T2FSC sequence of PCa patients
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