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Introduction
• Accurate invasive arterial pressure monitoring is essential for 

hemodynamic assessment in critically ill patients. 
• Arterial line insufficiency, including waveform distortion and impaired 

catheter function, remains a frequent and underrecognized problem in 
cardiovascular ICUs (CV-ICUs). 

• Despite its clinical relevance, systematic education regarding the 
mechanisms, recognition, and prevention of arterial line insufficiency is 
limited. 

• We aimed to describe the patterns of arterial line insufficiency observed in 
postoperative CV-ICU patients and to discuss their educational 
implications, with particular attention to catheter-related factors.

Methods
• This was a component-level analysis of a double-blinded randomized 

controlled trial comparing the rate of arterial line insufficiency between 
polyethylene and polyurethane catheters.1)

 PARTICIPANTS: Adult cardiovascular ICU patients undergoing elective 
surgery and admitted to the ICU.

 INTERVENTION: Polyethylene catheter.
 COMPARISON: Polyurethane catheter.
 OUTCOME: Arterial line insufficiency.
• Arterial line insufficiency was defined  by one or more of the following 4 

criteria: 
i. Flattened or overdamped blood pressure waveform
ii. Sluggish free backflow of blood taking more than 2 seconds when the 

stopcock of the pressure tube was opened to the atmosphere
iii. Inability to draw blood from the arterial line
iv. Inability to flush the catheter 

• Outcome was compared at 4 time points: ICU admission, first noon, 24 
hours, and 48 hours after admission.

• Observed insufficiency patterns were categorized into predefined 
components and analyzed to identify dominant failure modes relevant to 
bedside assessment and device selection.

Results
• Among cases with arterial line insufficiency, waveform abnormalities 

(flattening or overdamping) accounted for the majority of events 
(approximately 80–90%), whereas complete functional failure (inability to 
aspirate or flush) was rare.

• The incidence of insufficiency was highest at the first noon after ICU 
admission and declined thereafter, suggesting that many events were 
transient, possibly reflecting reversible factors such as temporary 
kinking or dynamic changes in catheter function.

• The distribution of failure modes suggests that catheter-related factors, 
including material properties such as flexibility and resistance to kinking or 
luminal obstruction, play a key role in waveform integrity.

• These findings indicate that arterial line malfunction is multifactorial and 
not solely attributable to patient-related or technical insertion factors.

Conclusions
• Arterial line insufficiency is predominantly driven by waveform 

abnormalities and often occurs early after ICU admission, highlighting the 
importance of systematic early assessment.

• Understanding catheter-related factors, including material-dependent 
behavior, may facilitate earlier recognition and more effective 
troubleshooting at the bedside.

• Incorporating failure mode–based education into ICU training programs 
may support informed arterial catheter selection and improve the 
reliability of invasive blood pressure monitoring in critically ill 
cardiovascular patients.
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