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Liver MR image quality based on deep learning reconstruction algorithm HASTE sequence:a comparative
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China

[Abstract] Objective: To evaluate the clinical value of deep learning reconstruction combined
with accelerated half-fourier acquisition single-shot turbo-spin-echo (HASTE,, ) sequence in liver ima-
ging. Methods: 36 patients (28 males and 8 females) were scanned on the upper abdomen by single
breath-holding HASTE,, and multiple breath-holding BLADE sequences using a 3. 0T MR scanner.
The liver image quality (sharpness and artifacts) was scored on a 5-point scale by two observers,and
the areas of interest were delimited in the anterior and posterior segments of the right lobe of the
liver,the inner and outer segments of the left lobe of the liver,the focus and the right background area
in the same phase direction of the corresponding plane of the liver at the level of the liver hilum. The
signal intensity (SI) of the liver and erector spine muscle in the two groups of images were measured,
standard deviation (SD) of the background noise,and signal to noise ratio (SNR) and contrast to noise

ratio (CNR) were calculated,respectively. The maximum diameter (D,.,) of the lesion was measured.
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The staggered rate of the image was observed. Wilcoxon test and Kappa test were used to analyze the
SNR,CNR, D, splitter rate and image quality scores of the two groups. Results: Both the objective
measurement and the subjective score of the two groups of images were in good agreement between the
two observers (Kappa and ICC values were greater than 0. 75). There was no significant difference in
subjective sharpness score between BLADE group and HASTE,, group (4.62+0.55 vs. 4.27+0. 65,
P=0. 289). The subjective of HASTE, group was significantly higher than that of BLADE group
(4.78+0.48 vs. 4.14+0.98,P<C0.001). The SNRs of the hepatic tissue in left lobe and right lobe,
the SNR and CNR of the focal lesion in HASTE,, group were significantly higher than those in
BLADE group (P<C0.001). There was no significant difference in the D,., of the lesion between the
two groups (P=0.978). The ration of slice discontinuity with HASTE,, was significantly lower than
that with BLADE group (P=0. 014). Conclusion: The single breath holding HASTE sequence based
on deep learning reconstruction can effectively improve the quality of liver T, WI images without mis-

sing lesions. It can significantly shorten the scanning time and optimize the efficiency of liver scanning,

and has a good clinical application prospect.

[Key words] Half-fourier acquisition; Single shot turbo spin echo; BLADE technique; Deep

learning; Liver; Signal-to-noise ratio; Contrast noise ratio; Image quality
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ADC (apparent diffusion coefficient) : & W3~ #& & %

ALT: & £ B # £ ; AST : R & £ BR 4% R 86

BF (blood flow) : 2% &

BOLD (blood oxygenation level dependent) ; fz & 7K - 4& #

BV (blood volume) : f2 % &

b: ¥ A BB T

CAG (coronary angiography) ; &k 3 fik & %

CPR (curve planar reformation) ; Wy #7 & 41

CR(computed radiography) : # £ 4L X & & % K

CT (computed tomography) : i+ F #uik B m 4%

CTA (computed tomography angiography) : CT s %& % 4%

CTPI(CT perfusion imaging) : CT # i m 4%

DICOM (digital imaging and communication in medicine) :
E 2 8 F B A A 1% iy

DR (digital radiography) : L 1 X £ B # K

DSA (digital subtraction angiography) : 4 5 & % Ao & & %

DWI (diffusion weighted imaging) : & #& 4w A2 & 4%

DTI (diffusion tensor imaging) : ¥ # 7K & & 1%

ECG C(electrocardiography) ;& ¥, |

EPI (echo planar imaging) : & 3% F & m 4%

ERCP (endoscopic retrograde cholangiopancreatography) :
Z NS HETREE YK

ETL (echo train length) : = j% 4& K &

FLAIR (fluid attenuation inversion recovery) : i& 4K 3 i K
2

FLASH (fast low angel shot) ; Peif /s & i &

FOV (field of view) : /L%

FSE (fast spin echo) : B ik § 7% & 3%

fMRI (functional magnetic resonance imaging) : ¥ #t #% 3
A

IR (inversion recovery) : B 4t 1&k £

Gd-DTPA: AL7% % 82 ] 7 e

GRE (gradient echo) : # & & i

HE & . 5 K&kt

HRCT (high resolution CT): & 4 # % CT

MPR (multi-planar reformation) : % - & & 41

MIP (maximum intensity projection) : & kK & (3&) & #% %

MinIP (minimum intensity projection) : & > % (3&) E #% %

MRA (magnetic resonance angiography) : &% 3 3 £ & s 4%

MRI (magnetic resonance imaging) : #% 3t 3k & A%

MRS (magnetic resonance spectroscopy) : f 3£ ¥ ik & 5

MRCP (magnetic resonance cholangiopancreatography) : #
SRR E AR

MSCT (multi-slice spiral CT): % E#& s CT

MTT (mean transit time) ; -F 34 i it B} 4]

NEX (number of excitation) : i J# X 4%

PACS (picture archiving and communication system) : & 4%
G5 i A%

PC (phase contrast) : 4845 3t bt 3%

PET (positron emission tomography) : it ¥ F & 4+ £
KB AR

PS (surface permeability) ; & @& i@ i& #

ROC w# & (receiver operating characteristic curve) ; % X %
HBAFHFIE W &

SPECT (single photon emission computed tomography) : 3
K F Z A Bk ERE A

PWI (perfusion weighted imaging) : # iZ e A2 %, 1%

ROI (region of interest) ; 3+ A X

SE (spin echo) : B # & %

STIR(short time inversion recovery) : 4% i B %5 1k H_

TACE (transcatheter arterial chemoembolization) ; & % %
AT B E R

T, WI (T, weighted image) : T, #eA4%

T, WI (T, weighted image) : T, Am A 1%

TE (time of echo ) : & % Bf 18]

TI (time of inversion ) : B %% i [d]

TR (time of repetition) : & £ &} 4]

TOF (time of flight) : B} 8] & 3% %

TSE (turbo spin echo) : Hri% g % = 7%

VR (volume rendering) : & #2 % 3

WHO (World Health Organization) ; # 5% T 4 41 2%

NAA(N-acetylaspartate) : N- Z t & 17T & & B8R

Cho(choline) ; i 7%

Cr(creatine) ; JLER

CA T 44 5 )



