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0.05),A2 28 CNR(47. 924+12. 36) > A1 #1 CNR(38. 50 +8, 96) >B 21 CNR(23. 37 +6. 61) (P<<
0.05) , Z BB Z A £ S LG FEF(P>0.05), “IK"AE F A5 HFH ZRNMIE4HA CT-
DIvol(2. 82+0.36 vs 13. 344 1. 84) mGy,DLP(181. 21+21. 98 vs 871. 17+134. 26) mGy + cm #= ED
(2.5440.31 vs 12.20£1.88) mSv ¥ A B F K £ F. “MAK"AA #5475 & ED R % M4 2 F %K
79.18% ,xF e 7 A E AR 5090, &5 Al RAZ AL I R LA ClearView + % X, H %, 4& NeuViz 128
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Preliminary application of artificial intelligence-based Image optimization and iterative algorithm in
"double low" aorta CTA WANG Ming, WANG Yining, YU Min,et al. Department of Radiology, Pe-
king Union Medical College Hospital,Chinese Academy of Medical Sciences and Peking Union Medical
College,Beijing 100730, China
[Abstract] Objective: To investigate the value of artificial intelligence (Al)-based image optimi-
zation technique and iterative algorithm (ClearView + ) in the image quality of "double low" aorta
CTA. Methods: Forty patients who were referred to perform aorta CTA examination between February
and May 2018 in NeuViz128 CT of our hospital were prospectively collected and randomly divided into
two groups. Group A was scanned using a low tube voltage of 80kVp and a reduced contrast medium
volume of 40mL ioversol (320mg I/ml.),and group B was scanned with a standard 120kVp tube volt-
age and an injection of 80mlL contrast. Group A was reconstructed using ClearView+ technique of six
percentages including 0% (filtered back projection),10% ,30% ,50%,70% and 90%. After comparing
YEZ B AL:100730 gt ot [ B2 2% B 2 g /A6 5t 0 A S 2% B, ALt B AN S B S AL CE B L ER TV B L E 2 BIET);
100193 Jbat, R BT e A PR ) CT 50

EHE B : EA985—) L INARSEIEN I, 2.0 MLAF R AR E R oy T35 2 .
BiIEE : Fi£,Email: wangyun8637@163. com
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these different percentages,the best percentage level of ClearView+ was selected as group Al. Both
best percentage of iterative algorithm and further Al-based image optimization were used in group A2.
Group B was reconstructed by using filtered back projection (FBP). The mean attenuation of contrast-
enhancement values,image noise,signal-to-noise ratio (SNR) and contrast-to-noise ratio (CNR) were
calculated to evaluate image quality objectively. In addition, subjective image analysis was performed u-
sing five-point scales independently by two radiologists (5-excellent, 1-undiagnostic). The estimated
radiation dose in terms of CT dose index (CTDIvol), dose length product (DLP),and effective dose
(ED) was recorded and compared between group A and group B. Results; Compared with other per-
centage of ClearView + , the image noise of Clearview + 90% was decreased and whereas SNR and
CNR increased significantly (P<C0.05). Therefore,90% was the best percentage level of Clearview+
without over-smoothing. The comparison results of SD,SNR and CNR among the three groups were
below:group A2 SD (12.2142.66)< group A1SD (17.67=+2.75)<group B SD (21.83+4.64) (P<<
0.05),group A2 SNR (36. 77 £10. 13) >group Al SNR (29.57+7. 41)>group B SNR (19. 09 +
5.65) (P<C0.05),A2 group CNR (47.92+12.36) Al group CNR (38.50£8. 96)>B group CNR
(23.37+6.61) (P<C0.05). No statistical differences were observed among the three groups in the
scores of subjective image quality (P>>0.05). There were significant differences between the "double
low" group and the conventional group in the evaluation indexes of radiation dose including CTDIvol
(2.8240.36 vs 13. 34+ 1. 84) mGy, DLP (181. 21+ 21. 98 vs 871. 17+ 134. 26) mGy » cm and ED
(2.54=+0.31 vs 12. 20£1. 88)mSv. Compared with the conventional group,the effective dose and con-
trast medium volume of the "double low" group were reduced by 79. 18% and 50% respectively. Con-
clusions : With the combination of ClearView+ and Al-based image optimization technique,the "double
low" aorta CTA scan of NeuViz 128 CT could provide the consistent image quality with the regular
scan,while magnificently reducing the radiation dose and contrast medium intake.

[Key words] Artificial intelligence; Image processing,computer assisted; Aorta; Tomography,
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CT A7 £k CTA K& B . 40 BiiE BN ABF .
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AR UERT G I PR IZ W 56 BRI LA 2 o HEBRBr o -
<18 % B Ui fig SR (LTS ULEF =120 pmol/L)
WO L 7R o 8, i Al ™ B s s 12 mORE (L HTIR
i ) 8 TC 1 B8 % AN IR 5 I ik Bh ) RS AR 5 IR
W IE i B FEECA R A IR I . SR B ML RO R
B ANB WA, BAH & 20 . AHCEHRE
80 kVp) ,4E Y 28~71 %, SEHAE IS (47. 5+10. 8) &,
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150) i mf ] 0.5 s M2FE 1. 2, F#5 L% 360 mm X
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Artificial intelligence-based coronary computed tomography angiography in the evaluation of coronary ar-
tery disease HUANG Zeng-fa, WANG Xiang. Department of Radiology, the Central Hospital of Wu-
han, Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430014 ,China
[Abstract] Objective: To evaluate the clinical value of artificial intelligence (Al)-based coronary
computed tomography angiography (CCTA) in the diagnosis of coronary artery disease (CAD).
Methods: We selected 50 patients with suspected CAD from March to August 2018 in our hospital. Af-
ter routinely scanning by CCTA, the images were uploaded to the post-processing sigovia workstation
and processed by two senior doctors with manual coronary artery analysis software and finished the re-
ports. Then,the Al diagnosis workstation of CAD automatically identified the coronary artery and le-
sions and generated reports. At last, the diagnostic value of Al in CAD was evaluated. Results: Com-
pared with senior doctors,the positive predictive value,negative predictive value,sensitivity and speci-
ficity of Al for diagnosis of coronary heart disease were 80%,70%,80% and 70% respectively. The
sensitivity and specificity of Al for detection of coronary lesions were 73. 91% and 82. 69% respective-
ly. The sensitivity and specificity of Al for the identification of coronary atherosclerotic plaques were
54.35% and 81.73% respectively. The detection rates of Al and senior doctors for coronary stenosis
were 30.67% and 32%, respectively. There was no significant difference between them (P>>0. 05).
The sensitivity and specificity of Al for diagnosis the degree of coronary artery stenosis were 60. 87 %
and 80. 77 % respectively. Conclusion: Al-based CCTA had certain value in the diagnosis of CAD com-
pared with senior doctors.
[Key words] Artificial intelligence; Coronary computed tomography angiography; Coronary ar-

tery disease; Diagnosis
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[EEY By E 2 A A sihn (CAD) & %8y B A S M3 CT B4 P . 0% @ &
XA B0 H X3 ] EAM LT R ARk B B R 6 Fom . IR AT IE AN 60 B 4 s
LM ER, BT 2 REGRNZME CT 1285, 3 8 % A2 L F A AU A Bk 33T & 3R
CTHB#AT=ZREBR, —RENERMAEX,F ZARAFEA CAD, F = REAF A AEX, TR
A Ak F(TP) ek & (FP) Ao ik ot o], 24 3 & &5 F MRS A EIF (20 FOR B4 T (&
3 CADB R L F AT —HERN A ALY AR E, SRR A AKX (259 s) a9 ka7 A 2
5 F R4 H CAD 9 BBt 1) (341 s, P<<0. 0 Ffo 5 — 1 B £ X (363 s; P<<0.01), & A M3} CT,
CAD 44 £ R 1 K & (CR) 69 S B M (67. 36 %0) B % 3 T R4 A CAD #9408 1 (40. 83% , P<C0.001),
Ml CAD ¥4 % =18 A& & (SR) 69 4 B M (68. 34 % . P=>0.05) R4 it ¥ £ /. CAD 44 CR ¢ FP %
(5.31/CT) & F &£ CAD # FP #(3.28/CT,P<0.0001),@ %5 CAD 4 % SR # FP #(5.23/CT,P>
0.05) L% F£4, A CAD X F @ A AKX T FOM B 25 T R4 A CAD # FOM (4 5 A
0.594= 0. 44,P<C0.001) .42 ) CAD £ % =/ 7 X8 -F 3 FOM ALY 0.60. 5 2B @ H X LRt 5
FX(P=0.675), &g KA ZCTEHZ A CAD ZERSEIEF ST OENET ARG ES
B AR F AR B XA CAD 22342 7 53 EIR 6918 4 Bt ,

[X#IAY HRERFA X KA 84725 WLET; o A sl shdn

[FEHES] R814.42; R734.2; RO5 [X#k#riREEY A [XE4S] 1000-0313(2018)10-1022-08

DOI.10. 13609/j. cnki. 1000-0313. 2018. 10. 009 FREZE (FIRRS)FRIREE (OSID) :

A computer-aided detection (CAD) system on low-dose chest CT images in concurrent-reader and second-
reader modes; influence on interns HU Qiong-jie, CHEN Chong, Wang Yu-jing, et al. Department of
Radiology, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology,
Wuhan 430030, China

[Abstract] Objective: To assess the value of a computer-aided detection (CAD) system in sec-
ond-reader(SR) and concurrent-reader (CR) models for the detection of pulmonary nodules and time
efficiency for interns on low-dose chest CT images. Methods: A total of 60 patients with extra-thoracic
malignancies, who underwent low-dose CT scan, were prospectively included. 3 interns independently
evaluated images of 60 patients in a blinded and randomized manner thrice,once with CR twice without
CAD,and third with SR in the images of low-dose chest CT. True positive rates (TP), false positive
rates (FP) and reading times were recorded. Free-response receiver operating characteristic analysis
was also used for the statistical analysis. The consensus reading of CT images by three senior chest ra-
diologists (>>20 years) and those obtained using the CAD system served as the reference standard. Re-
sults: Reading times were significantly shorter in CR mode (259s) than those without CAD (341s,P<C
0.01) and in SR mode (363s;P<C0.01). Sensitivity of reading with CAD as CR (67.36% ) was signifi-
cantly higher than reading without CAD (40. 83 % ,P<C0. 001) and not statistically different in CAD as
SR (68. 34% :P>0.05) in the low-dose setting. The FP rates using CAD as CR (5. 31/CT) were
higher than without CAD (3. 28/CT, P<C0. 0001), while not statistically different in CAD as SR
YEZ B AL:430030 BRI, A B} 4 K2 [ i 12 27 g R ) ) % 15 B i S
YEZ B A B (1982 ), 2, WAL B X 11, IR BRI, 32 22 SR I 38 52 4512 W A .

BI1ESE W, E-mail: cjr. xialiming@vip. 163. com
BETH DU BT H 50 H N T8 8 U B 2 2 X il 45 1w D ) 22 48 B 43 A 5 R BE S AR 4 2 F 5 (2018060401011326) 7



T2 S B 2018 4F 10 A48 33 %% 10 8]  Radiol Practice,Oct 2018, Vol 33,No. 10 1023

(5.23/CT,P>0.05). The FOM for the 3 interns in the CR mode was statistically signifcant better
than that without CAD (0. 59 vs 0. 44 ,respectively; P<C0. 001) ,and the average FOM value in the SR
mode was 0. 60,giving not statistically different between tha CR and SR modes (P=0. 675). Conclu-

sion: CAD benefited interns in the low-dose settings including small nodules, which both signifcantly

improved diagnostic performance and shortened the reading times.

[Key words] Tomography,X-ray computed; Radiation dosage; Pulmonary; Computer-aided de-

tection
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A preliminary investigation of breast mammography Al detection LI Xin, LIANG Shen, HUANG
Zheng-nan, et al. Department of Imaging, Tangshan Gongren Hospital, Hebei 063000, China

[Abstract] Objective: The current study aims to develop a detection model for lesions including
masses,lymph nodes,and calcification in mammography with the latest artificial intelligence (Al) al-
gorithms. Our findings provide preliminary verification for the application of deep learning in multi-
category lesion detection in mammography. Methods: This study used a deep learning object detection
algorithm called faster R-CNN to detect different lesions. The training dataset composed of 1892 mam-
mography studies was manually labelled by experienced radiologists. A testing dataset of 400 mam-
mography studies was used to evaluate the performance of Al Results:In the test dataset,our Al algo-
rithm detected 526 masses (689 in total),912 lymph nodes (1098 in total),52 round calcifications (73
in total),519 rim calcifications (692 in total),coarse calcification 353 (544 in total),and sensitivities of
each lesion category was 76.4%,83.1%,71.2%,75.0% and 64. 9%, respectively. And false positive
rates of each lesion were 35.7%,38.6%,0.9%,0.6% and 18. 4% ,respectively. Conclusion; Our Al le-
sion detection algorithm can detect masses, lymph nodes and calcifications mammography,and lays a
research foundation for further multi-category Al detection system for mammography.
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