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Three-dimensional ultrasound virtual organ computer-aided analysis technique: an accurate

method for uterine myoma volume measurement

LAN Caifeng, LIU Yongfeng, LIN Min, LI Xiaolian, LI Shuiping
Department of Ultrasound, Longyan First Hospital, Fujian Medical University, Longyan 364000, China

Abstract: Objective To evaluate the accuracies of two-dimensional ultrasound (2D-US) and three-dimensional ultrasound
virtual organ computer-aided analysis (3D-VOCAL) in measuring uterine myoma volume (UMV). Methods Forty-five
patients who underwent surgical treatment for uterine myoma at Longyan First Hospital, Fujian Medical University from
October 2022 to April 2023 were selected. Preoperative measurements of UMV were performed using 2D-US and
3D-VOCAL, and the measurement results were compared with the actual UMV after surgical resection to assess the
accuracies and repeatabilities of the two ultrasound techniques in measuring UMV. Results The UMV measurement
consistency of 3D-VOCAL (ICC=0.992) was higher than that of 2D-US (ICC=0.976), and the ICC values of 3D-VOCAL
were higher than those of 2D-US in UM of different sizes (all P<0.001). Statistically significant differences among 2D-US,
3D-VOCAL and postoperative measurement results was found in UM with a maximum diameter =8 cm (P<0.05), but not in
UMYV and UM with a maximum diameter <§ cm (P>0.05), and the further analysis showed that in UM with a maximum
diameter =8 cm, the UMV measured by 2D-US differed from postoperative measurement results (P<0.05). The differences
between 3D-VOCAL measurement results and postoperative measurement results were trivial (P>0.05). There were greater
intra- and interobserver agreements by 3D-VOCAL than 2D-US in UMV measurement. Conclusion 3D-VOCAL which is
superior to 2D-US in preoperative UMV measurement is a simple, efficient, and reliable method, and it can provide
theoretical bases for clinical follow-up.

Keywords: uterine myoma; three-dimensional ultrasound; virtual organ computer-aided analysis technique; two-dimensional

ultrasound; myoma volume
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Figure 1 Ultrasound measurements of uterine myomas in 3 patients
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Figure 2 Measuring uterine myoma volume with a measuring cup

after surgery
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Figure 3 Bland—Altman analysis of 2D-US and postoperative measurement results
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Figure 4 Bland—Altman analysis of 3D-VOCAL and postoperative measurement results
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Table 1 Reliability and consistency of 2D-US/3D-VOCAL with postoperative measurement results
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Figure 5 Bland—-Altman analysis of interobserver agreement in 2D-US UMYV measurements
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Figure 6 Bland—Altman analysis of interobserver agreement in 3D-VOCAL UMYV measurements
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Figure 7 Bland—Altman analysis of intraobserver agreement in 2D-US UMV measurements
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Figure 8 Bland—Altman analysis of intraobserver agreement in 3D-VOCAL UMYV measurements
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Table 4 Reliability and consistency of the two measurement methods with intraobserver

- 2D-US vs WEEH N 3D-VOCAL vs WE#
ICC(95%CI) ¥122(95%LoA) ICC(95%CI) 72(95%LoA)
LA 0.979(0.962~0.988) 8.354(-69.821~86.530) 0.991(0.984~0.995)  -0.753(-53.976~52.470)
R KN
>8 cm 0.930(0.826~0.973)  -25.157(-178.136~127.823) 0.982(0.954~0.993)  -5.959(-86.789~74.871)
<8 cm 0.967(0.928~0.985) -4.517(-34.624~25.591) 0.988(0.974~0.994)  2.718(-17.326~22.762)
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