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ABSTRACT

Objective To explore the feasibility of using deep learning reconstruction algorithms to improve the
quality of temporomandibular joint MRI images and reduce scan time. Methods A prospective study
was conducted on 42 patients with untreated temporomandibular joint disorders. Routine fast spin
echo (FSE) PDWI and DLR FSE-PDWI scans were performed in both the open and closed positions
of the temporomandibular joint. And save the original fast FSE-PDWI sequence without DLR. Two
physicians scored three sets of images (conventional PDWI, fast PDWI, PDWI after DLR) using the
Likert five point scale, including subjective evaluation of overall image quality, joint structure display,
and artifacts. The intra class correlation coefficient (ICC) was used to test the consistency of the scores.
Measure the signal intensity (SI) and noise value (SD) of the temporal region, the neck of the condylar
process , lateral pterygoid muscle, parotid gland, and adipose tissue on the same plane in three sets
of images, and calculate the SNR and CNR. The Friedman rank test was used for statistical analysis of
subjective ratings and objective evaluations. Results A total of 42 subjects were included in this study,
and Subjective ratings are all represented as M (Pas, Ps) in this study. The subjective overall scores for
the open and closed positions of conventional FSE-PDW!I sequence images are 5 (4,5) and 4 (4,5). The
subjective overall scores for the open and closed positions of fast FSE-PDWI sequence images are 4
(4,4) and 4 (4,4). The subjective overall scores for the open and closed positions of DLR fast FSE-PDWI
sequence images are 5 (5,5) and 5 (5,5). It can be seen that the subjective scores for DLR fast FSE-
PDWI sequence images are significantly higher than the other two groups. The intra-class correlation
coefficients of subjective ratings by two physicians ranged from 0.741 to 0.779.The SNR values for
various parts of the DLR fast FSE-PDWI sequence were 62.65+18.77, 79.68+22.93, 36.10+6.52,
44.68+12.68, and the CNR values were 18.12+9.28, 35.00+15.56, 28.95+12.23, and 48.90+19.59,
which were all higher than the other two groups, and the difference was statistically significant
(P<0.05). The total scanning time of DLR fast FSE-PDWI| was 108 seconds, a decrease of 32% compared
to the conventional group (161 seconds). Conclusion Deep learning reconstruction algorithms can
be used in temporomandibular joint MRI sequence scanning, which can significantly shorten the
examination time while ensuring image quality.

Keywords: Temporomandibular; Deep Learning Reconstruction Technology; Signal to Noise Ratio;
Comparison of Noise Ratio
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ALK OPDWIK HAPDWIFESIHHE, RIREERAL KA KR
FOPDWIFFIEE, REFII=ZHIUES: EHPDWIHEICHE
sag PDWlsm, RIEFTIFFHEPISHNRIBE KIS Esag PDWlks,
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sag PDWIptr, %ﬁ?ﬂ#ﬁ%%ﬂ(mﬁlo

R1 BFFIAESEK

Close sag PDyz close sag PDuy Open sag PDyug Open sag PDxay
TR(ms) 1500 2300 1500 2300
TE(ms) 25 25 25 25
EE(mm) 2 2 2 2
ZiBEE(mm) 0 0 0 0
EIp;43:3 6 6 6 6
MEFcm 12X12 12X12 12X12 12X12
SREKERE 320X192 288X192 320X192 288X192
SEMEREF 2 2 2 2
B 24 24 24 24
SRERT{E](s) 108 161 108 161
BRHRENEX 1 2 1 2

7E: sag PDURSsag PDEMIIN AHKEARARC; sag PDIRIRIGENEX=1; sag PDEHMFIIZENEX=2,
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23 EMANLER —ARGNEMBIBELLIRNKINRKS. Sag BEEHISNRECNREEFEMFFISag PDWikmBaY’
PDWorZB B HISNR. CNRIJS FSag PDWIwsBH1Sag PDWlxs  PDWIHRELA, BEREBHITFE N (P<0.05),
H, BEREBRITFREN(P<0.05), FEBY, F#ESag PDWorr

FEFSSag

R2 BREMIFD BB R3 =AERGIETMIFILERM(P2s,Prs)

TN IEIT HRNEXRMICC PE FOM  FNIER PDWlge PDWlsm PDWinie PfE
PR B IRIEME 0.779 P=0.000<0.05 BEGENRNEEME 44,4 5(4,5)  5(5,5  0.001
hE 0.737 P=0.000<0.05 g 4(3,4)  5(4,5  5(4,5)  0.032
EGEAERE 0.741 P=0.000<0.05 BGEERETD 4(4,4) 545 50,5 0013
A BEGREARINSENME 44,4 545 555  0.003
hEe 4(3,4) 44,5  5(45)  0.013
EGBERETS 4(4,4)  4(45)  5(55) 0.042

A PENFriedmanBiQI04ER, sag PDWlxe AN=189REFSERF7!,
PDWlsn N EHAMFS, sag POWlhERERFT.

R4 AOMZARFTINERBUE L

B8 b R DLR F/t PE

CNR BER 29.99+5.63 45.18+8.21 67.64+18.62 56.96 <0.05 ¥2®
N 27.57+11.64 17.75%£6.31 39.73+17.32 30.92 <0.05 ¥@®
BRAR 6.31£4.25 22.07£6.50 32.54%12.68 71.02 <0.05 ¥@®
BERA 21.16+9.96 36.77+11.08 54.93+21.75 72.63 <0.05 V2@

SNR BRER 20.58+5.63 31.5+8.21 36.441+18.62 74.34 <0.05 ¥2®
N 59.591+13.68 38.97+8.51 87.91+25.35 82.25 <0.05 ¥@®
BRAR 35.87£7.53 54.09£9.31 81.50£21.26 74.34 <0.05 ¥@®
BIOMIL  21.7+6.03 32.01+6.25 48.96+13.90 76.14 <0.05 V2@

*: ORKRENFTISHREFTIFFriedmanEERMLILER, QREFTISERFTINFriedmanBEHmALLER, @951
RENFISERFTIMFriedmanEERAE L.

RS FOM=ARFFINEMBEE L

BH =M TR DLR F/t P&
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