
Introduction
Although veins are typically not pulsatile, pulsatile veins do exist. 
These incidences can be attributed to cardiac dysfunction such 
as CHF or tricuspid regurgitation; both of which cause increased 
venous pressure. In our case, the femoral vein was inadvertently 
cannulated when attempting to place an arterial line, which went 
unnoticed due to pulsatile veins secondary to the patient’s 
severe right heart failure and tricuspid regurgitation. The femoral 
cannulation showed an arterial waveform on the monitor and the 
error went unnoticed until the end of the case.  It is imperative to 
understand why this error occurred and how it can be prevented 
in the future because it changed the patient’s anesthetic 
management including inappropriate pressor use. This case is 
important because it provides a teaching point based on a 
monitoring error in which detection of the error was complicated 
due to the patient’s disease pathology. Significance

There are studies showing incidence of pulsatile femoral veins 
secondary to severe TR which can explain why the venous 
cannulation was mistaken for arterial [6]. There is one case report 
that illustrated an incidence of accidental puncture of a pulsatile 
femoral vein that showed an arterial pressure tracing. Although this is 
a rare occurrence and there were far more case reports of accidental 
arterial puncture when gaining central venous access, this is known 
to occur and should therefore be on the clinician’s differential 
diagnosis in patients with severe TR [4]. Central venous access has 
an inadvertent arterial puncture rate of 6% when using landmarks 
and is a known complication [10].  TR is often due to some other 
disease pathology including dilatation of the right atrium or right 
ventricle and can be due to conditions that affect the right ventricle or 
increase RVSP. Left sided heart failure is one of the common 
conditions that induce pHTN and secondary RV dilation. The 
incidence of TR in the US is found to be 0.9% [8]. Right heart failure 
and TR are not uncommon comorbidities and therefore this case 
study is relevant to clinicians when performing venous or arterial 
cannulation.  Accidental femoral cannulation should be on a 
clinician’s differential diagnosis if ABG values do not seem arterial 
regardless of a pulsatile waveform. Future research could investigate 
the incidence of pulsatile veins in tricuspid regurgitation as well as 
the differences in the waveforms of a pulsatile venous waveform and 
a true arterial waveform.

Patient Description
The patient was a 34-year-old male with unspecified non-ischemic 
cardiomyopathy.  He weighed 127 kg and had a BMI of 35.2 kg/m2.  
He had a HeartMate 3 placed in 2017 which was complicated with 
pump thrombus in 2018 and 2020 that was resolved with tPA. The 
third incidence of thrombus in 2021 was not resolved with tPA.  He 
had severe right heart failure, and the right heart was not able to 
keep up with the flow augmentation from the LVAD. This led to 
increased CVP and tricuspid regurgitation.  He was admitted to the 
cardiac ICU in October 2021 for cardiogenic shock. The patient 
was allergic to azithromycin and contrast dye.  ECHO results 
showed a LVEF of 10%, a severely dilated left ventricle and left 
atrium, moderate AR, moderate PI, moderate MR, severe TR, and 
severely reduced RV systolic function. He had a mean PAP of 35 
mmHg, CVP of 50 mmHg and RVSP of 43 mmHg. His history also 
included anemia, HTN, CVA, cardiorenal syndrome, severe RV 
dysfunction, seizures, and type 2 diabetes. 

Discussion and Conclusion
The initial MAP was 70mmHg and did not increase, despite 
increasing doses of pressors. Initial mean PAP was 35mmHg and 
CVP was 50mmHg.  Once the VADs were inserted, the CVP 
dropped to 30 mmHg. It was then that the MAP dropped to 30 
mmHg which matched the CVP, but the flow pressures from the 
VAD was showing a MAP of 100 mmHg. It was then determined 
that the line was venous.  Based off the initial PaO2 of 30 mmHg, it 
was discussed whether it was a venous sample, but the waveform 
was showing a pulsatile wave and given the patients severe heart 
failure, hypotension and hypoxia were consistent with the clinical 
picture and we decided to move forward with the arterial line. Due 
to his allergy to contrast dye we were unable to do an angiogram 
to see if the line was venous and had to go off other clinical 
indicators.  Once the patient was brought to the ICU, the surgeon 
placed an arterial line using ultrasound and pressors were quickly 
weaned down. On ultrasound, the femoral vein was larger and 
more pulsatile than the artery due to the TR. Since our treatment 
for blood pressure was based off a venous pressure, we were 
overtreating throughout the case and the patient was brought to 
the ICU on high levels of pressors. This also augmented the 
pulsatility of the waveform and could have delayed the detection of 
the error. In attempt to avoid this mistake in the future, using 
ultrasound for femoral arterial lines should be a gold standard.  We 
could have palpated the carotid and radial pulse to compare to the 
arterial line readings. A noninvasive continuous blood pressure 
monitor that utilizes peripheral arterial tonometry could have been 
used for comparison.  Had the patient not been allergic to contrast 
dye, an angiogram should have been done to confirm placement.  
In conclusion, despite laboratory results that should have led us to 
question the accuracy of the arterial line or take additional steps to 
gather a secondary blood pressure for comparison, smaller 
mistakes were rationalized throughout the case that justified the 
treatment for the patient. Looking back, the PaO2 along with the 
cardiac abnormalities should have led us to rationalize why a 
venous line could be pulsatile and motivated us to obtain a more 
solid confirmation of placement. Instead, the cardiac abnormalities 
were used as a rationale to why a PaO2 could be 30 mmHg.  
Overall, the surgery was a success, but this mistake changed the 
course of the anesthetic management and could have increased 
the patient's risk for post-operative morbidity and mortality.
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Case Report
The patient got both a Protek duo RVAD and an Impella LVAD.  He 
came to the OR with a dopamine infusion (3 mcg/kg/min), a 
dobutamine infusion (10 mcg/kg/min), a PAC, and a PICC line. The 
anesthesiologist attempted to place a brachial arterial line in the 
OR but was unsuccessful. The anesthesia team then asked the 
surgeon to place a femoral arterial line which was placed without 
ultrasound and confirmed with a pulsatile arterial waveform. The 
femoral line was not placed using ultrasound.  The initial MAP was 
70 mmHg and ABGs showed a PaO2 of 32 mmHg and only 
increased to 50 mmHg even at an FiO2 of 1.  Based off the PaO2
reading, the anesthesia team considered that it was a venous line, 
however they decided to proceed with the line. Flolan was started 
to help right heart function.  Vasopressin was chosen over 
norepinephrine to help with the pulmonary pressures.  He was 
brought to the ICU intubated on an ICU ventilator, 0.15 mcg/kg/min 
of epinephrine, 0.1 units/min of vasopressin, Flolan, 
dexmedetomidine, dopamine, dobutamine, and insulin. In the ICU, 
the surgeon replaced the venous line for a femoral arterial line 
using ultrasound. 

Learning Objectives
• Understand the manifestations and consequences from non-

ischemic cardiomyopathy and right sided heart failure
• Examine the cause and consequences of accidental femoral 

venous cannulation
• Understand the impact of severe tricuspid regurgitation

Figure 5. Schematic of the Protek duo right sided ventricular assist device 
[13].
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Figure 6. Diagram of the Impella left sided ventricular assist 
device [7].

Figure 3.  Pressure tracings for a patient with severe TR [4].

Top: Femoral arterial waveform
Middle:  Femoral venous waveform
Bottom: Central venous pressure

The true arterial tracing is much narrower than the venous and 
the venous tracing has a delayed upstroke compared to the 
arterial [4].

Figure 2. Normal central venous pressure waveform (left) 
compared to a CVP for a patient with TR (right)  [1].

Figure 1. Comparison of normal arterial waveforms for the 
aortic arch and femoral artery [3].

Figure 4. Diagram of peripheral arterial tonometry, a non-
invasive continuous blood pressure monitoring system [2]. 
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