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Value of intrathoracic contrast-enhanced ultrasound in closed thoracic drainage of pleural effusion
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[Abstract] Objective To investigate the value of intrathoracic contrast-enhanced ultrasound in the treatment of
pleural effusion. Methods Forty-four patients in our hospital were selected; they had stopped drainage during closed
thoracic drainage and had residual pleural effusion determined by pathogenetic condition. The resistance in the catheter
during normal saline flushing, whether the effusion could be drained and the effusion traits, and the enhancement of catheter,
chest wall soft tissue and pleural cavity after contrast-enhanced ultrasound were all observed. Clinical and ultrasound
examination was used to judge whether the catheters were out of the effusion cavity and the accuracies of the two examination
methods were compared. Results When the catheter was located in the effusion cavity, contrast-enhanced ultrasound
showed a linear enhancement in the catheter and a slow enhancement in the effusion cavity; when the catheter was removed,
contrast-enhanced ultrasound showed a short linear enhancement in the catheter, a limited area of enhancement in the chest
wall soft tissue and no enhancement in the effusion cavity. In clinical judgment, 8 catheters were located in the effusion
cavity, and 36 cases were removed. In ultrasound judgment, 29 catheters were located in the effusion cavity, 14 cases were
removed, and 1 case could not be judged. Taking whether there is still liquid extraction 24 h after saline flushing or drug
injection as the standard of catheter removing, we found that the accuracy of contrast-enhanced ultrasound in determining
catheter removing was significantly higher than that of the clinical judgment (97.73% [43/44] vs 50.00% [22/44], P<<0.01).
Conclusion Intrathoracic contrast-enhanced ultrasound can accurately judge the position of catheters and the internal
condition of the effusion cavity. It provides a basis for further treatment of pleural effusion.
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Fig1 Complicated pleural effusion under ultrasonography

A: Viscous effusion; B: Distribution of contrast agents in thoracic cavity of viscous effusion; C: Multilocular pleural effusion;

D: Distribution of contrast agents in thoracic cavity of multilocular pleural effusion
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Fig 2 Catheter outside effusion cavity as shown by

contrast-enhanced ultrasound
A: Linear enhancement of catheter in soft tissue of chest wall
(arrows); B: Partially cloudy enhancement of soft tissue in chest

wall (arrows)
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Fig 3 Catheter inside effusion cavity as shown by contrast-enhanced ultrasound

Ultrasound contrast agent entering catheter (A, B; arrows) and effusion cavity (C, D; arrows)
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Fig 4 Pleural cavity as shown by contrast-enhanced ultrasound
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Ultrasound contrast agent entering catheter (A) and pleural cavity (B-D)
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Tab1 Comparison of catheter positions judged by clinical
data, ultrasound findings and final judgment results

N=44,n

Clinical diagnosis Ultrasound diagnosis

Final diagnosis - - - -
Inside Outside Inside Outside Unknown

Inside 8 21 29 0 0
Outside 0 14 0 14 0
Unknown 0 1 0 0 1

Inside/outside: The catheter is judged to be inside/outside

the effusion cavity
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