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Quantitative analysis of pleural effusion based on ultrasonic multiplanar measurement
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ABSTRACT Objective To investigate the accuracy of two ultrasound multiplanar measurement formulas for
quantifying pleural effusion volume in patients in the seated upright position.Methods A prospective study was conducted,
collecting data from 87 patients with pleural effusion who underwent thoracentesis drainage due to clinical indications between
the February and July 2023 in our hospital , with a total of 96 sites of pleural effusion drainage.These patients were divided into a
training group (n=56) and a validation group (n=31).All patients underwent ultrasonography in the seated upright position.One
linear model and two ultrasound multiplanar measurement formulas (cylindrical model, variable cylindrical model) were used to

calculate the volume of pleural effusion (Vi ..1> Vs V. ). Subsequently, thoracentesis drainage was immediately

forecast3
performed under ultrasound guidance, and the actual volume of pleural effusion (V,_,) was recorded. Linear regression analysis

Vv Vieenns and V. Intra—class correlation coefficient(ICC) and Bland—

real

was used to analyze the relationship between V

forecast] » ¥ forecast2 > ¥ forecast real*

Altman diagram were used to analyze the consistency between V Vv Views and 'V,
the Vi s V Vieeans Were (507.6+158.2) ml, (515.2+170.7) ml and (508.3+166.9) ml, respectively. In the validation
group, the Vi s Viewzs Vieews Were (551.0£172.7) ml, (568.1+198.4) ml and (563.2+208.6) ml, respectively. Linear
\Y (R*=0.697,0.912,0.945, all P<0.05).

Vs and V__ in both the training and validation groups (ICC=0.833,

forecast] » V' forecast2?  forecast

.Results In the training group,

forecast2 *

regression analysis showed that V Views Were linearly correlated with V

forecast2 » real

v
forecastl >
0.955,0.972,0.828,0.957,0.984, all ’<0.05).Bland—Altman diagram analysis showed good consistency between V...,V

forecast] ?

There was good consistency between V

forecast2 ?

forecast3

and V,, in the validation group.Conclusion  Ultrasound multiplanar measurements can accurately quantify pleural effusion
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volume in patients in the seated upright position, with the variable cylindrical model demonstrating the highest accuracy,

followed by the cylindrical model.
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