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INTRODUCTION

 Cardiovascular disease (CVD) remains the leading cause of death worldwide.

* Coronary artery disease (CAD) is the most common type of cardiovascular
disease.

* Most coronary artery disease can be prevented, if they are detected early and
treated appropriately.

* Improve the prognosis and reducing the mortality rate.

World Health Organization. (2017). Fact sheet: Cardiovascular diseases (CVDs). 2017. URL: http://www. who. int/mediacentre/factsheets/fs317/en.



Test to help diagnosis or monitor coronary artery disease:

* Serum biomarkers (Cardiac Troponins).
* Chest X-Ray and ECG.

* Echocardiogram.

* Exercise stress test.

* Coronary artery CTA.

e Cardiac MRI.



* Computed tomography coronary angiography (CTA) is an emerging
non-invasive tool for detecting significant coronary artery disease
(CAD).

* Sensitivities and specificities of coronary CTA can compete with those
of catheter angiography.

Fleur R. de Graaf, MD. Ernst E. van der wall, MD, PhD. Diagnostic accuracy of 320-Row CT and challenging case scenarios.
De Graaf FR, Schuijf JD, van Velzen et al. Diagnostic accuracy of 320-Row multidetector computed tomography coronary angiography
in the non-invasive evalution of significant coronary artery disease.
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* Currently, new generation CT scanner with deep-learning
reconstruction, greatly improve the quality of coronary CTA image.

* Precise 1Q Engine (PIQE) 1s super resolution deep-learning
reconstruction technology trained with Ultra-High resolution (UHR)
CT data.

* Deep-learning neural network allows PIQE to maximize the spatial
resolution from volumetric scans.

* To provide a new standard in coronary CT image quality.

https://www.sg.medical.canon/specialties/ai/the research




PURPOSE

To compare the image quality from super resolution deep learning
reconstruction (PIQE) with conventional hybrid iterative reconstruction

(AIDR).



MATERIAL AND METHODS

* Since 01/07/2022 to 30/07/2022 in Medic Medical Center (Ho Chi
Minh city, Vietnam), 101 patients have been scanned coronary CTA by
Aquilion ONE/PRISM Edition with PIQE reconstruction.

* A cross-sectional case control study.

* Statistical analysis by GraphPad and SPSS 22.0



* Coronary CT reports were reviewed by an experienced cardiothoracic
radiologist and evaluated on a Likert scale (5=excellent, 1=poor) for:

* Signal to noise ratio (SNR), contrast to noise ratio (CNR), diagnostic
confidence and overall image quality.

* All images were reconstructed with 0.5mm slice thickness.
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Figure 2: Training of PIQE network. Training data is prepared by down-sampling Precision UHR data. The network is trained using UHR data paired with
down sampled, simulated NR data and actual UHR data. Once trained the network is validated and applied to the Aquilion ONE/ PRISM Edition
Scanner where it does not continue to learn.




3D neural network in PIQE

Before Denoising 2D Neural Network 3D Neural Network

Vessel is hard to differentiate Vessel difficult to visualize, Vessel easy to visualize,
with noise in a 2D slice reduced noise reduced noise, improved sharpness

PIQE's three-dimensional learning helps ensure continuity in reconstruction of small, longitudinal vessels, often obscured by conventional

reconstruction algorithms.




To compare SNR and CNR between AIDR and PIQE

* ROI in ascending aorta, LM, proximal and distal RCA, LAD, LCX.
 The ROI will be different sizes due to different diameters of vessel.

 In axial cut, thickness 0.5mm in clinical review.

Mean vascular density

* Signal-to-noise ratio (SNR) = -
Mean SD of vascular density

Mean vascular density - LV density

» Contrast-to-noise ratio (CNR) =
Mean SD of vascular density




Score 1 Score 2 Score 3 Score 4 Score 5

Interval Range Confidence Level
1.00-1.79 not confident at all
1.80—-2.59 slightly confident
2.60-3.39 somewhat confident
3.40—4.19 fairly confident
4.20—-5.00 completely confident

Chong-fu Jia “Image quality and diagnostic value of ultra low-voltage, ultra low-contrast coronary CT angiography”



RESULTS AND DISCUSSION

1- General characteristics:

Characteristic

Frequencies (n=101)

Age

58 +10.9

Male ; Female

54( 53.4%) : 47(46.6%)

BMI Frequencies (n=101)
Underweight (BMI <18.5) 5 (5%)
Normal (BMI 18.5-25) 60 (59.4%)

Overweight (BMI >25)

36 (35.6%)

Table 1.1

Table 1.2



2- The parameter of Overall image quality:

Overall image quality PIQE AIDR P-value
Per vessel - LAD 4.96 £ 0.20 479041 [<0.01
Per vessel - LCX 491 £0.29 476 £0.41 [<0.01
Per vessel - RCA 4.96 £ 0.20 4.80+0.40 [<0.01
Per vessel - PATIENT 4.99 £ 0.01 4.80+040 [<0.01

Overall image quality for PIQE (4.99 £+ 0.01) was slightly

—) higher than AIDR (4.80 %+ 0.40).




3- The parameter of noise characteristics:

Signal-to-Noise ratio (SNR) PIQE AIDR P-value
Per vessel - LM 262+ 7.8 15.7+4.4 [<0.0001
Per vessel - LAD 22.4+7.9 13.2+3.6 [<0.0001
Per vessel - LCX 222 +£8.2 13.7£4.4 |<0.0001
Per vessel - RCA 23.3+7.4 13.7£3.8 |<0.0001
Per vessel - PATIENT 33.5+4.7 204 +34 |<0.0001

Signal-to-noise ratio for PIQE (33.5 = 4.7) was higher
: than AIDR (20.4 + 3.4).




4- The parameter of noise characteristics:

Contrast-to-Noise ratio (CNR) PIQE AIDR P-value
Per vessel - LM 21.4+6.7 12.7+3.9 [(<0.0001
Per vessel - LAD 18.2+6.8 10.4+3.2 [{<0.0001
Per vessel - LCX 17.8+7.1 10.7 £ 3.7 [<0.0001
Per vessel - RCA 19.0+ 6.6 109+ 3.4 (<0.0001
Per vessel - PATIENT 27.9+4.38 17.0+3.5 [{<0.0001

Contrast-to-noise ratio for PIQE (27.9 + 4.8) was higher
— than AIDR (17.0 £ 3.5).




S- The parameter of diagnostic confidence:

PIQE

AIDR

P-value

Diagnostic confidence

494 +0.17

4.63+0.37

<0.01

Diagnostic confidence was improved with PIQE (4.94 = 0.17)
over AIDR (4.63 £+ 0.37).




Case 1:

Young man, 39yrs, family history of heart disease, smoking, no
hypertension, chest pain and shortness of breath usually occurs on exertion.
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Ta Pewa

Stenosis of 60-70% LAD I




Case 2:

Elderly women with diabetes mellitus, stenosis of 90% LCX I by
mixed plaque, sharp and clearly visible lesion image by PIQE.
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Case 3:
Young man, 39yrs, overweight (BMI=35) and smoking.
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Case 4:

LAD stent is patency, stent blooming artefact from metallic stent
struts will be reduced by PIQE.




Case 5: Fistula from RCA to LV
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CONCLUSION

PIQE has improved spatial resolution, noise characteristics,
diagnostic confidence and image quality compared to conventional
reconstruction AIDR.
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