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[ Abstract ] Objective To explore the automated identification and diameter measurement methods for inferior vena
cava (IVC) based on clinical ultrasound images of IVC. Methods An automated identification and localization method based on
topology and automatic tracking algorithm was proposed. Tracking algorithm was used for identifying and continuously locating
to improve the efficiency and accuracy of measurement. Tests were conducted on 18 sets of ultrasound data collected from 18
patients in intensive care unit (ICU), with clinicians’ measurements as the gold standard. Results The recognition accuracy
of the automated method was 94.44% (17/18), and the measurement error of IVC diameter was within the range of & 1.96s
(s was the standard deviation). The automated method could replace the manual method. Conclusion The proposed IVC

automated identification and localization algorithm based on topology and automatic tracking algorithm has high recognition

[(FsEEI] 2023-12-23 [(#ZB#] 2024-05-07
[(E£WB] HHKAREERSE(82151318,32201134,32171366,31671002 ), 31T “BHEAIHI T8 "B 200 5T L0 21711902500 ),
2023 AFHl R R SR 4 (XZ202301YD0032C ), ¥ M BHE & e 133 H ( 20230204094YY ). Supported by National Natural Science
Foundation of China (82151318, 32201134, 32171366, 31671002), Scientific and Technological Innovation Plan of Science and Technology
Commission of Shanghai Municipality (21Y11902500), Scientific Development Fund for Local Region from Chinese Government in 2023
(XZ202301YD0032C), and Science and Technology Development Plan of Jilin Province (20230204094YY).
H’E%‘lsﬁ 1 AR A . B-mail: 51255904063 @stu.ecnu.edu.cn

iBf51E# ( Corresponding author ). Tel: 021-54345193, E-mail: jgchen@cee.ecnu.edu.cn



e 1108 -

R FEW 2024 4F9 A 5B 45 4%

success rate and [VC diameter measurement accuracy. It can assist clinicians in identifying and locating IVC, so as to improve

the accuracy of IVC measurement.
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Fig1 IVC ultrasound image

The red dashed box indicates where the doctor measured the
vessel diameter. “IVC 2cm” indicates the measurement distance
of 2 cm from the hepatic vein. “m” is the serial number. IVC:

Inferior vena cava.

1.3 IVC A #hias 5 g 4zm &

13,1 FEGAE  PERREEE S B SR o R i,
X B G A T WAL B, FEAR B L R Y[R A s
ANEAE AL, DR A T 5R % U 52 B A 15 485 =R T
Fe=UR R i . TiAbEE 2 3 PR
(1) P75 T e i o o B b A B R e Ak R R
FEWE, T Rl — 8 A R By Bt R B A AR AL Y
JRBE 3 AR AL, R S — BB AT — (A A Ak 2
(K 2) o BEEEE IR S N i e, LUE
Bk EEAEN K, (2) FdEigam, BixF—
E A HEA T I K, (55 1] OpenCV PE o JE 1ok i ik

PRECE R B EMG., (3) T T IVCIRG], ff
FHZE T4 F N5 44 110 4 A6 B8 1 8 TR 15 A 3 1 R A
1%, ek, (K 3) .

B2 EG-ELE
Fig2 Binary image

“m” is the serial number.
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Fig4 Two tracking rims (red dashed boxes) based on
IVC ultrasound image
“m’ is the serial number. Wu: The rectangle contains contact
points of the upper boundary; WL: The rectangle contains
contact points of the lower boundary; Pu: The contact points of
the upper boundary; pun: Midpoint of the 2 cm position; PL: The

contact points of the lower boundary; IVC: Inferior vena cava.
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Fig5 Difference of IVC located by automated method

IVC: Inferior vena cava.
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“s” is the standard deviation. IVC: Inferior vena cava.
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