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Value of an intelligent ultrasonic medical quality control platform combined with PDCA cycle management for
quality control of standard sections in transthoracic echocardiography
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Shanghai 200003, China

[ Abstract ] Objective To explore the application value of an intelligent ultrasonic medical quality control platform
combined with the PDCA cycle management for the quality control of standard sections in transthoracic echocardiography
(TTE). Methods According to the PDCA cycle management, TTE images of 30 patients who underwent examination in
the Department of Ultrasound of our hospital from Aug. to Nov. 2024 were randomly selected. The images of 15 cases were
stored for each of the groups with <<5 years and >10 years of TTE experience. An intelligent ultrasound medical quality-
control platform was used to score a total of 180 images from 6 standard sections in TTE. The common and individual problems
of ultrasound images with scores <<80 were analyzed, and improvement measures were formulated. After implementing the
improvement measures, 180 images from 6 standard sections of TTE images of 30 randomly selected patients from Dec. 2024
to Apr. 2025 were taken for quality scoring. The image quality scores were analyzed before and after implementing the PDCA
cycle management. Results  After the implementation of the PDCA cycle management, the image quality scores of all standard
sections in TTE were improved compared with those before implementation. The difference in scores between the 2 groups
was also reduced compared with that before implementation. The overall proportion of excellent and good cases in each section
increased, and especially the proportion of excellent cases increased significantly. Conclusion The intelligent ultrasonic medical
quality control platform combined with the PDCA cycle management can effectively improve the quality control effect and play
an important role in ensuring medical safety and improving medical services.
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Fig1 Automatic identification and intelligent scoring of standard sections in transthoracic echocardiography by an

intelligent ultrasound medical quality control platform
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Fig 2 Analysis of reasons for lower image quality scores of TTE standard sections before implementation of PDCA

cycle management

PDCA: Plan, do, check, act; TTE: Transthoracic echocardiography.
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Tab 1 Comparison of general patient data between operator groups with different levels of echocardiographic

experience before and after implementation of PDCA cycle management

N=15
Before After
Index Group with Group with Group with Group with
<5-year >10-year Statistic P value <5-year >10-year Statistic P value
experience experience experience experience
Gender, 1 (%) 7=0.136 0.713 7=0.536 0.464

Male 9 (60.0) 8(53.3) 7 (46.7) 9 (60.0)
Female 6 (40.0) 7 (46.7) 8(53.3) 6 (40.0)

Agelyear, x s
BMI/(kgem 2, %+s  20.94+233  21.40+2.09

46.20+17.60 49.601+16.03 t=—0.553
t=—0.570

0.585  52.53+18.51 51.47+15.18 t=0.173 0.8364
0.573  21.23+245 21.07+234 t=0.175 0.862

PDCA: Plan, do, check, act; BMI: Body mass index.
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Fig3 Comparison of image quality of apical 4-chamber section in TTE before and after implementation of PDCA
cycle management
A: Prior to implementing the PDCA cycle management, the apical 4-chamber section image was blurry with low gain. The lateral
wall of the left ventricle, the free wall of the right ventricle, and the left atrial wall were poorly visualized, and the mitral and tricuspid
valves were inadequately displayed. B: Following the implementation of the PDCA cycle management, the apical 4-chamber section
image was clear with appropriate gain. All cardiac chamber walls, as well as the mitral and tricuspid valves, were distinctly visualized.

PDCA: Plan, do, check, act; TTE: Transthoracic echocardiography.
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Tab 2 Comparison of image quality scores for each standard TTE section before and after implementation of PDCA

cycle management

n=30,x*ts

Standard section Before After t value P value
Parasternal left ventricular long-axis section 82.35+9.62 87.66+7.11 —3.614 0.001
Parasternal pulmonary artery long-axis section 74.521+9.74 81.60+6.92 —3.225 0.004
Parasternal mitral valve short-axis section 74.55+10.16 79.90+10.72 —2.685 0.072
Parasternal papillary muscle short-axis section 74.39+10.18 81.59+9.84 —3.821 0.001
Parasternal apical short-axis section 71.68+8.59 75.99+9.49 —2.185 0.098
Apical 4-chamber section 80.09+10.54 85.67+8.85 —3.311 0.003

PDCA: Plan, do, check, act; TTE: Transthoracic echocardiography.
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Tab 3 Comparison of proportions of images with different quality grades of each standard TTE section before and
after implementation of PDCA cycle management

N=30,n
Standard section Before After " P

Excellent Good Qualified Unqualified Excellent Good Qualified Unqualified value value
Parasternal left ventricular long-axis section 7 14 9 0 13 15 2 0 5.605 0.021
Parasternal pulmonary artery long-axis section 1 7 15 7 6 6 14 4 2.966 0.124
Parasternal mitral valve short-axis section 2 8 12 8 5 10 9 6 1.801 0.189
Parasternal papillary muscle short-axis section 3 6 15 6 7 14 3 6.700 0.007
Parasternal apical short-axis section 0 7 14 9 3 7 15 5 2496 0.161
Apical 4-chamber section 5 7 14 4 10 13 1 6.927 0.008

PDCA: Plan, do, check, act; TTE: Transthoracic echocardiography.

&4 PDCA EINERELEAMEAR OHBRKREZK AN K TTE tREVIHE G RETS LR
Tab 4 Comparison of image quality scores for each standard TTE section among groups with different levels of
echocardiographic experience before and after implementation of PDCA cycle management

n=30,x*ts

Before After

. Group with  Group with Group with  Group with
Standard section <<S-year >10-year tvalue P value <<S-year >10-year tvalue P value

experience experience experience experience
Parasternal left ventricular long-axis section 80.561+10.24 84.14+894 —1.019 0.317 87.06+6.35 8825+7.99 —0.453 0.654
Parasternal pulmonary artery long-axis section ~ 69.22+8.35 78.67+9.35 —2.503 0.021 79.97+6.56 83.24+7.13 —1.219 0.235
Parasternal mitral valve short-axis section 70.64+8.51 79.65+9.88 —2.235 0.030 77.27+12.18 82.13%£9.21 —1.085 0.292
Parasternal papillary muscle short-axis section ~ 69.73+7.63  78.33+10.64 —2298 0.032 78.91+9.30 84.07+10.00 —1.389 0.177
Parasternal apical short-axis section 69.18+8.65 73964826 —1.292 0.212 74.10£9.37 77.74%£9.64 —0.957 0.348
Apical 4-chamber section 77.48+9.35 82.71+11.36 —1.280 0.213 84.01+10.08 87.22+7.54 —0.968 0.343

PDCA: Plan, do, check, act; TTE: Transthoracic echocardiography.
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