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Abstract. – Pulmonary artery catheter (PAC) 
insertion in patients with severe pulmonary hy-
pertension, right heart dilation and failure, is 
very challenging. Misplacement and knotting 
are rare but could be serious complications 
leading to a delay of the monitoring and some-
times an emergent not expected intervention. 
Here we report a case of a patient admitted to In-
tensive Care Unit (ICU) with an acute hypoxemic 
respiratory failure. She had a history of chron-
ic respiratory failure with pulmonary hyperten-
sion and right heart failure. We decided to mon-
itor her cardiac output and pulmonary pressure 
with a PAC. Repeated attempts to reach the pul-
monary artery (PA) were unsuccessful and the 
PAC was knotted and blocked at the distal tip of 
the introducer. Under fluoroscopy the knot was 
released by radiologist. Few days later, a moni-
toring of PA pressure was needed to guide a PA 
vasodilator treatment. Under fluoroscopic guid-
ance with the supervision of radiologist, the 
catheter was successfully placed in the PA at 
the first attempt. Despite some limitations (pa-
tient displacement and radiation), this technique 
is more accurate than waveform guidance. We 
suggest in specific situations (low cardiac out-
put, severe pulmonary hypertension, and se-
vere tricuspid regurgitation) to consider first flu-
oroscopy.
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Case Presentation
A woman in her 30’s was admitted to ICU 

with hypoxemic respiratory failure secondary to 
a hospital-acquired pneumonia. She had a his-

tory of multi-resistant tuberculosis, a left pneu-
monectomy, and recurrent pulmonary infec-
tions. She had developed a progressive, chronic 
respiratory failure (home oxygen therapy 6-8 
l/mn) with pulmonary hypertension class III. 
Transthoracic echocardiography revealed acute 
right heart failure with severe dilatation of right 
ventricle, severe tricuspid regurgitation and in-
creased pulmonary artery (PA) pressure (100/45 
mmHg). We decided to monitor her cardiac out-
put and pulmonary pressure with a pulmonary 
artery catheter (PAC). A 9-F sheath introducer 
was successfully placed in the right internal 
jugular vein under ultrasound guidance. An 
8-F Swan-Ganz catheter (Edwards Lifesciences, 
Irvine, CA, USA) was inserted, and the balloon 
inflated at a depth of 20 cm. The catheter was 
advanced with pressure wave observation. How-
ever, repeated attempts to reach the PA were 
unsuccessful despite appropriate right atrial and 
ventricular waveforms. During the final attempt, 
the PAC catheter was advanced without acquir-
ing a pulmonary artery waveform. During with-
drawal, the catheter became caught at a depth of 
approximately 25 cm. Further attempts at with-
drawal beyond this point were unsuccessful. 
A bedside chest x-ray revealed a knotted PAC 
blocked at the distal tip of the introducer (Fig-
ure 1). Under fluoroscopy the knot was released 
using a snare technique from a right common 
femoral vein access and the catheter removed 
without complications (Video 1). A few days 
later, the clinical situation deteriorated, and 
we decided to start a PA vasodilator under PA 
pressure monitoring. Given the difficulties with 

European Review for Medical and Pharmacological Sciences 2020; 24: 11773-11775

Z. LTAIEF1, S.D. QANADLI2,3, P. ECKERT1,3, N. BEN-HAMOUDA1,3

1Department of Adult Intensive Care Medicine, Lausanne University Hospital (CHUV), 
 Lausanne, Switzerland
2Department of Radiodiagnostic and Interventional Radiology, Lausanne University Hospital
 (CHUV), Lausanne, Switzerland.
3Faculty of Biology and Medicine, University of Lausanne (UNIL), Lausanne, Switzerland

LINK PER VIDEO https://www.youtube.com/watch?v=jnMnE9ThcCU

Corresponding Author: Nawfel Ben-Hamouda, MD, MSc; e-mail: nawfel.ben-hamouda@chuv.ch

Video fluoroscopy for pulmonary artery
catheter insertion in high-risk situation of 
knotting or misplacement

https://www.youtube.com/watch?v=jnMnE9ThcCU


Z. Ltaief, S.D. Qanadli, P. Eckert, N. Ben-Hamouda

11774

previous attempts at PAC insertion, we chose to 
insert the PAC under fluoroscopic-guidance with 
the supervision of radiologist. The catheter was 
successfully placed in the PA (Figure 2) without 
complications.

Discussion

Despite decrease of the use of PAC over the 
last decade1, it remains a useful monitoring tool 
in some complicated hemodynamic cases in ICU. 
PAC related complications can occur in 10% of 
the cases2. Misplacement and knotting are rare 
(<1%), but there could be serious complications 
leading to an emergent intervention2.

Here, the PAC was knotted in the superior 
vena cava and video-fluoroscopy (VF) was used 
initially to remove knotted catheter with exper-
imented radiologist and then to guide the new 
catheter placement. In cardiac surgery, Weinberg 
et al3showed that PAC insertion under VF is a 
safe method, which facilitates positioning with 
less time, fewer attempts to insertion and it re-
sults in a significant decrease in rate of complica-
tions (16 vs. 52%). VF provides real-time follow 
up of catheter progression, which allows early 
recognition of aberrant path or excessive inser-
tion avoiding misplacement and knotting. Radia-
tion and the need to move the patient to radiology 
are the most limitations of VF. Other authors sug-
gest using transesophageal echography (TEE) to 
guide insertion and to decrease complications4,5, 
which is non-radiating and available at the bed-
side. Despite that TEE guiding results in higher 

Figure 1. Portable chest X-ray showing unsuccessful attempts of pulmonary artery catheter (PAC) insertion. a: Posteroanterior 
view of a knotting PAC, b: Lateral view of a knotting PAC, c: Last attempt of insertion with a knotting and blocked PAC 
(posterioanterior view).

Figure 2. Chest X-ray demonstrating the normal position 
of the PAC tip in the right pulmonary artery.  This PAC was 
inserted under fluoroscopic-guidance and the radiologist 
supervision.
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success rate (final localization in the proximal 
right PA) compared to pressure wave technique, 
there was no difference in the time to successful 
insertion5. Moreover, the balloon floating (more 
than current of blood flow) is the main factor of 
catheter advancement in non-pulsatile experi-
mental system6. There are no established criteria 
for difficult PAC insertion. Otherwise, numerous 
publications of clinical cases report more diffi-
culties in performing PAC insertion in situation 
of decreased flow. However, Cronin et al5 sug-
gest ventricular dysfunction, low cardiac output 
(cardiac index <1.5 L/min/m2), severe pulmonary 
hypertension (mean PA pressure >40 mmHg), 
and severe tricuspid regurgitation as at high risk 
of failure insertion. In our report the patient met, 
unfortunately, all the risk factors. 

Conclusions

Ventricular dysfunction, low cardiac output, 
severe pulmonary hypertension, and severe tri-
cuspid regurgitation are high-risk situations of 
PAC misplacement. We suggest in such specific 
situations to consider VF. This tool is still the 
most accurate and its great efficacy should out-
weigh limitations.
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