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A B S T R A C T

A Swan-Ganz catheter is an intravenous device used for the invasive measurement of pulmonary capillary wedge 
pressure and other cardiovascular measurements often utilized in major surgical procedures and critical care 
units. Several device-related complications were reported in literature - arterial puncture, pneumothorax, 
inadvertent arterial catheter insertion due to non-ultrasound-guided placement, and formation of knots. This 
paper presents a case of inadvertent left carotid artery insertion of a Swan-Ganz catheter, complicated by a knot 
formation requiring surgical intervention to successfully remove the catheter.

Introduction

Intravascular devices are currently used in most cardiac and non- 
cardiac surgical procedures. Among them, the Swan-Ganz catheter 
(SGC) is an intravenous device used for the invasive measurement of 
pulmonary capillary wedge pressure (PAWP-WEDGE) in patients with 
congestive heart failure and pulmonary hypertension. SGC is usually 
placed through the internal jugular vein (IJV), and following inflation of 
its distal balloon, catheter is advanced into distal pulmonary arteries1-3.

Several intravenous devices-related complications were reported in 
current literature such as arterial puncture, pneumothorax, pulmonary 
and atrial lesion, infection, arrythmias and valvular injury. Further-
more, inadvertent arterial catheter insertion due to non-ultrasound- 
guided placement, and knots formation, independently, represent two 
of the most described complications4.

Despite most case of knotted SGCs may be untied by means manual 
maneuvers, some cases require more complex endovascular techniques 
or surgical interventions5-8.

The purpose of this paper is to report the management of a patient 
with heart failure and indication to myocardial surgical 

revascularization presenting a knotted SGC inadvertently placed in the 
left common carotid artery. Patient provided written informed consent 
for the report of his case details and imaging studies.

Case report

A 53-year-old man with a medical history of mitral prolapse, dysli-
pidemia, and smoking habit, was admitted to our Emergency Depart-
ment due to a syncopal episode, lasting few seconds during physical 
activity. Vital parameters were normal, with an arterial pressure of 140/ 
90, and a heart rate of 75 beats per minute. The patient did not complain 
of any chest pain or dyspnea.

Blood tests were normal, with the exception of increased trans-
aminase(250UI), high-sensitivity troponin (873ng/L), and D-dimer (681 
ng/mL). An electrocardiogram showed the presence of anterolateral Q 
waves with intraventricular conduction delay, and abnormalities in the 
right ventricle suggestive of a previous myocardial infarction, and 
diffuse acute ischemic signs. A subsequent echocardiographic evalua-
tion revealed a depressed left ventricular ejection fraction of 25%, 
associated with left ventricular dilatation (left ventricular diastolic 

* Corresponding author at: Department of Molecular and Clinical Medicine, “Sapienza” University of Rome, Cardiac Surgery Unit, Sant’Andrea Hospital of Rome, 
Via di Grottarossa, 1035/1039 00189 Roma, Italy.

E-mail address: marco.coli@uniroma1.it (M. Coli). 
† These authors contributed equally to this work.

Contents lists available at ScienceDirect

Annals of Vascular Surgery - Brief Reports and Innovations

journal homepage: www.elsevier.com/locate/avsurg

https://doi.org/10.1016/j.avsurg.2024.100328
Received 9 July 2024; Received in revised form 19 August 2024; Accepted 19 August 2024  

Annals of Vascular Surgery - Brief Reports and Innovations 4 (2024) 100328 

Available online 22 August 2024 
2772-6878/© 2024 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC license ( http://creativecommons.org/licenses/by- 
nc/4.0/ ). 

mailto:marco.coli@uniroma1.it
www.sciencedirect.com/science/journal/27726878
https://www.elsevier.com/locate/avsurg
https://doi.org/10.1016/j.avsurg.2024.100328
https://doi.org/10.1016/j.avsurg.2024.100328
http://crossmark.crossref.org/dialog/?doi=10.1016/j.avsurg.2024.100328&domain=pdf
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


diameter 61mm). The patient underwent a coronary angiography that 
shows a critical triple vessel disease with a chronic total occlusion (CTO) 
of the circumflex artery and posterolateral branch of the right coronary, 
requiring coronary artery bypass grafting.

Under general anesthesia, an invasive arterial pressure monitoriza-
tion system and central venous catheterization were routinely per-
formed uneventfully. PAWP-WEDGE via SGC was also required due to 
severe heart disfunction. After an unsuccessful attempt to insert the SCG 
through the right IJV, the catheter was inserted through the left IJV 
under ultrasound guidance. Upon completion of the catheter insertion, 
abnormal blood pressure values were suggestive for an arterial catheter 
insertion.

Multiple attempts were carried out to remove the catheter unsuc-
cessfully, including the introduction of a 18” guidewire into the SGC in 
order to facilitate its removal, as previously discussed4. A chest fluo-
roscopy revealed a tight bound knot at the distal end of the catheter 
(Fig. 1), presumably shaped within the aortic arch during catheter 
manipulation.

Considering the impossibility to untie the knot and the intraarterial 
catheter insertion, a surgical removal was carried out. A standard left 
mini-cervicotomy was performed, the left common carotid artery was 
dissected out followed by systemic heparinization (5.000UI unfractio-
nated heparin). The vessel was clamped proximally and distally from the 
catheter entry site. An arteriotomy was performed (Fig. 2), and the 
catheter safely and completely removed (Fig. 3). Finally the arteriotomy 
was closed with a continuous 6/0 monofilament suture. Cerebral ox-
imetry (INVOS TM 5100C Cerebral/Somatic Oximeter; Medtronic Inc, 
Santa Rosa, CA –USA) was excellent throughout the procedure.

The planned cardiac surgery was postponed. The patient was oper-
ated after seven days. Surgery was carried out offpump using left in-
ternal mammary artery to the anterior descendant artery, a right 
internal mammary artery to the cyrcumflex artery, and the left great 
saphenous vein to the right coronary artery. The post-operative course 
was uneventful, and the patient was discharged home in good general 
condition on postoperative day 8.

At 2 months follow up, the patient is still asymptomatic, with no need 
Fig. 1. Chest fluoroscopy showing the knot at the distal end of the Swan- 
Ganz catheter.

Fig. 2. Intraoperative findings showing the intraarterial placement of the 
knotted Swan-Ganz catheter.

Fig. 3. Removed Swan-Ganz catheter with direct evidence of the bounded knot 
at its distal end.

M. Coli et al.                                                                                                                                                                                                                                     Annals of Vascular Surgery - Brief Reports and Innovations 4 (2024) 100328 

2 



for hospital any cause readmission. Echocardiographic exam showed an 
improved ejection fraction of 40% and blood tests exam were unre-
markable. Carotid ultrasound documented the good left common and 
internal carotid arteries patency.

Discussion

The arterial insertion of intravenous devices, such as the carotid 
insertion of SGC, remains a rare but potentially serious complication 
with significant implications for patient safety. This present case report 
highlights the challenges encountered in managing a patient with a 
knotted SGC inadvertently placed in the left common carotid artery, 
necessitating prompt and decisive intervention to mitigate associated 
risks.

Given the impossibility of loosening the knot due to the multiple 
attempts performed and the consequent narrowing of the tangle, an 
open surgical access was mandatory in order to reduce the risk of vessel 
damage. To avoid this complication, an early echocardiographic or 
angiographic assessment may be useful to implement the likelihood of 
percutaneous removal by inserting a metal wire, pulling back the tip 
thanks to a snare passed through the knot with a rotational angiography- 
guided procedure9, or by loosening it with an expandable balloon10.

Our experience underlines the importance of standardized SGC 
placement and heightens the awareness of catheter related complica-
tions during insertion procedures, particularly in patients with complex 
cardiovascular pathologies requiring invasive monitoring. We 
encourage the use of the ultrasound guidance, enhancing the safety and 
accuracy of catheter placement, as guidelines suggest, helping to mini-
mize the risk of inadvertent arterial insertion and its associated 
complications.

Knots formation during catheter placement is a rare and unexpected 
condition. However, it must be suspected as early as possible so as not to 
compromise the percutaneous removal of the device.

Furthermore, the success of surgical extraction of the knotted device 
confirms the importance of multispecialistic collaboration and expertise 
to deal such challenging cases. Close coordination between anesthesi-
ologist, vascular surgeon, and cardiac surgeon is essential to ensuring 
optimal patient outcomes.

While the management of inadvertent arterial catheter insertion re-
mains a complex and potentially daunting task, this case demonstrates 
that with careful planning, appropriate technical expertise, and timely 
intervention favorable outcomes can be achieved. Continued surveil-
lance, ongoing training, and adherence to best practices in intravascular 
device insertion are essential to reduce the incidence of such compli-
cations and safeguard patient well-being in clinical practice.
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1. Galiè N, Humbert M, Vachiery JL, et al. ESC Scientific Document Group. 2015 ESC/ 
ERS Guidelines for the diagnosis and treatment of pulmonary hypertension: the 
Joint Task Force for the Diagnosis and Treatment of Pulmonary Hypertension of the 
European Society of Cardiology (ESC) and the European Respiratory Society (ERS): 
endorsed by: Association for European Paediatric and Congenital Cardiology 
(AEPC), International Society for Heart and Lung Transplantation (ISHLT). Eur Heart 
J. 2016;37:67–119.

2. Brescia F, Pittiruti M, Ostroff M, Spencer TR, Dawson RB. The SIC protocol: A seven- 
step strategy to minimize complications potentially related to the insertion of 
centrally inserted central catheters. J Vasc Access. 2023;24(2):185–190. https://doi. 
org/10.1177/11297298211036002. MarEpub 2021 Jul 29. PMID: 34320856.

3. Spencer TR, Pittiruti M. Rapid Central Vein Assessment (RaCeVA): A systematic, 
standardized approach for ultrasound assessment before central venous 
catheterization. J Vasc Access. 2019;20(3):239–249. https://doi.org/10.1177/ 
1129729818804718. MayEpub 2018 Oct 4. PMID: 30286688.

4. Chen Y, Shlofmitz E, Khalid N, Bernardo NL, Ben-Dor I, Weintraub WS, Waksman R. 
Right Heart Catheterization-Related Complications: A Review of the Literature and 
Best Practices. Cardiol Rev. 2020;28(1):36–41. Jan/Feb.

5. Bhatti WA, Sinha S, Rowlands P. Percutaneous untying of a knot in a retained Swan- 
Ganz catheter. Cardiovasc Intervent Radiol. 2000;23(3):224–225. May-Jun.

6. Karanikas ID, Polychronidis A, Vrachatis A, Arvanitis DP, Simopoulos CE, 
Lazarides MK. Removal of knotted intravascular devices. Case report and review of 
the literature. Eur J Vasc Endovasc Surg. 2002;23(3):189–194. Mar.

7. Bossert T, Gummert JF, Bittner HB, Barten M, Walther T, Falk V, Mohr FW. Swan- 
Ganz catheter-induced severe complications in cardiac surgery: right ventricular 
perforation, knotting, and rupture of a pulmonary artery. J Card Surg. 2006;21(3): 
292–295. May-Jun.

8. Katsikis A, Karavolias G, Voudris V. Transfemoral percutaneous removal of a knotted 
Swan-Ganz catheter. Catheter Cardiovasc Interv. 2009;74(5):802–804. Nov 1.

9. Mima H, Enomoto S, Tamaki Y, Miyake M, Kondo H, Tamura T. Percutaneous 
removal of a knotted Swan-Ganz catheter. Cardiovasc Interv Ther. 2022;37(3): 
595–596. Jul.

10. Matta A, Boudou N, Ohayon P, Carrié D. Angioplasty inflated balloon to unknot an 
entrapped Swan-Ganz catheter. Eur Heart J Case Rep. 2019;3(4):1–2. Oct 19.

M. Coli et al.                                                                                                                                                                                                                                     Annals of Vascular Surgery - Brief Reports and Innovations 4 (2024) 100328 

3 

http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0001
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0001
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0001
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0001
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0001
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0001
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0001
https://doi.org/10.1177/11297298211036002
https://doi.org/10.1177/11297298211036002
https://doi.org/10.1177/1129729818804718
https://doi.org/10.1177/1129729818804718
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0004
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0004
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0004
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0005
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0005
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0006
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0006
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0006
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0007
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0007
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0007
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0007
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0008
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0008
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0009
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0009
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0009
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0010
http://refhub.elsevier.com/S2772-6878(24)00080-1/sbref0010

	Surgical removal of a knotted Swan-Ganz catheter inadvertently placed in the common carotid artery
	Introduction
	Case report
	Discussion
	Patient consent statement
	CRediT authorship contribution statement
	Declaration of competing interest
	References


