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(A #(Purpose)]
To evaluate the impact of ultra-high-resolution acquisition and deep learning reconstruction (DLR) on the
image quality and diagnostic performance of T2-weighted periodically rotated overlapping parallel lines with
enhanced reconstruction (PROPELLER) imaging of the rectum.

(7 iE72 b N AR (Methods/Results) )
This prospective study included 34 patients who underwent MRI for initial staging or restaging of rectal
tumors. The following 4 types of oblique axial PROPELLER images perpendicular to the tumor were obtained:
a standard 3-mm slice thickness with conventional reconstruction (3-CR) and DLR (3-DLR), and 1.2-mm slice
thickness with CR (1.2-CR) and DLR (1.2-DLR). Three radiologists independently evaluated the image quality
and tumor extent by using a 5-point scoring system. Diagnostic accuracy was evaluated in 22 patients with
rectal cancer who underwent surgery after MRI without additional neoadjuvant therapy (median interval
between MRI and surgery, 22 days). The signal-to-noise ratio (SNR) and tissue contrast were measured on the 4
types of PROPELLER imaging.
1.2-DLR imaging showed the best sharpness, overall image quality, and rectal and lesion conspicuity for all
readers (P < 0.01). Of the assigned scores for tumor extent, extramural venous invasion (EMVI) scores showed
moderate agreement across the 4 types of PROPELLER sequences in all readers (intraclass correlation
coefficient, 0.60-0.71). Compared with 3-CR imaging, the number of cases with MRI-detected extramural
tumor spread was significantly increased with 1.2-DLR imaging (19.0 £ 2.9 vs 23.3 + 0.9, P = 0.03), and the
number of cases with MRI-detected EMVI was significantly increased with 1.2-CR, 3-DLR and 1.2-DLR
imaging (8.0 £ 0.0 vs 9.7 £ 0.5, 11.0 £ 2.2, and 12.3 + 1.7, respectively, P = 0.02). For the diagnosis of
histopathologic extramural tumor spread, 3-CR and 1.2-CR had significantly higher specificity than 3-DLR and
1.2-DLR imaging (0.75, 0.78 vs 0.64, 0.58, respectively; P = 0.02), and only 1.2-CR had significantly higher
accuracy than 3-CR imaging (0.83 vs 0.79, P = 0.01). The accuracy of MRI-detected EMVI with reference to
pathological EMVI was significantly lower for 3-CR and 3-DLR compared with 1.2-CR (0.77 and 0.74 vs 0.85,
respectively, P < 0.01), and was not significantly different between 1.2-CR and 1.2-DLR (0.85 vs 0.80). Using
any pathological venous invasion as the reference standard, the accuracy of MRI-detected EMVI was
significantly the highest with 1.2-DLR, followed by 1.2-CR, 3-CR and 3-DLR (0.71 vs 0.67 vs 0.59 vs 0.56,
respectively, P < 0.01). The SNR was significantly the highest with 3-DLR imaging (P < 0.05). There were no
significant differences in tumor-to-muscle contrast between the 4 types of PROPELLER imaging.

(#  #&(Conclusion)]
Ultra-high-resolution PROPELLER T2-weighted imaging of the rectum combined with DLR improved image
quality, increased the number of cases with MRI-detected extramural tumor spread and EM VI, but did not
improve diagnostic accuracy with respect to pathology in rectal cancer, possibly because of false-positive MRI
findings or false-negative pathologic findings.




[Format-HO7]

HRUBBEOREOES EROVHE Y FH

(REERA) A EHYF

) & %
= 7
= & KEkEEE g Q. ézr»j’
S T N
) < Bhggs _ —
MoOE KRR S g —#%J
_ e \ #
Bl = PNPNCE 5 ¢4~"1 §€>g5
X
HEEOREREDES

MRIVIAEM = > T X b 3@EL ., EBBEOBIFHMEICER TH 5, MRI-detected EMVIIZ

pathological EMVI L FIEDFHAREBR T & I TW5D, BEFOWITEEENCL Y . Y BHEHE
LE—Ta T —F Ty NRREEL D, T2HRAEG O AERERR% . PROPELLER7: E D& X (T
TR — A ADERNREERER L 720 155, Deep learning reconstruction (DLR) [IMRIE & D
JAREREL L, BEEZMEIEA0REND D, RFFEIC LY BB OB EREE S IZDLRZ (H 7
BEHZ LT, BEOENF L L, MRITHRH & 3B/ ERERSCEMNVI 2 7R T & D EFIEN
BNL7z, 2O OMRIFTRIZEBEOIREF R EICREREELEZDHLOTHY, —EDEE
IRBERVPHDLEZ DD, Lo T, ZORXEE CTHLIHBEEIIFNITET IO LR 5,




