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The insertion of hemodialysis catheter is an integral part of 

the management of critically ill patients requiring 

continuous renal replacement therapy (CRRT). Doppler 

ultrasound imaging guidance for the insertion compared with 

anatomic landmarks, has benefits with respect to several 

clinical outcomes, and its routine use is strongly 

recommended. Traditionally, a postprocedural portable 

chest radiograph (CXR) is performed for catheter 

confirmation; however obtaining one can take up to several 

hours, delaying use of the catheter in critical patients 

requiring emergent dialysis initiation. The objective was to 

determine if ultrasound (US) can more rapidly confirm 

hemodialysis central venous catheter position in comparison 

to (CXR). 

Introduction 

Methods 

Results 

Thirty two patients were included in the final analysis. The 

visualization of turbulence or microbubbles within the RA 

within 2 seconds of the distal port flush confirms adequate 

CVC placement with a 96% sensitivity and 93% specificity. 

Mean total US time was 3 minutes (standard deviation [SD], 

SD ± 0,9), 24 minutes (SD ± 12) for CXR performance, with a 

median difference of 21 minutes (95% confidence interval 

[CI], CI 10,8 - 36,5, p<0,001. When comparing only US CVC 

confirmation time to CXR time, US was an average 24 

minutes (CI 12,7 – 35,4, p<0,001) faster. Comparing total US 

time to radiologist CXR reading time, US was an average of 

254 minutes faster (95% CI, -384.5 to -203.5; P < 00001). 

Conclusion 

The rapid appearance of prominent turbulence in the right 

atrium on chest ultrasound after CVC saline flush serves as a 

precise bedside screening test of optimal hemodialysis 

catheter position and was significantly faster than CXR in 

our population of critically ill patients requiring CRRT. 
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The study included a convenience sample of critically ill 

patients requiring CRRT with supradiaphragmatic 

hemodialysis catheters and a CXR for confirmation. 

Ultrasound was used for confirmation by visualizing 

microbubble artifact in the right atrium after injection of 

saline through the distal port. Blinded chart review was 

performed to assess CXR timing, catheter position and CVC 

complications. Student's t test was used to compare US time 

to CXR performance time and radiologist reading time. 
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Confirmation of Hemodialysis Central Venous Catheter Placement Using an 

Ultrasonographic “Bubble Test” 

Picture 1 - Images of ultrasound with microbubbles test  
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