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CASE REPORT

Left Ventricular Perforation and Improper Catheter Placement
in Ascending Aorta as a Complication of Emergency
Pericardiocentesis
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Abstract
Complications associated with pericardiocentesis can be severe and life-threatening. We report a case of a 25-year-old male
presented in the emergency department after a polytrauma. The initial full-body scan showed grade I aortic isthmus injury,
hemopericardium at 10-mm depth, grade 3 hepatic lacerations, and grade V spleen laceration complicated by hemoperitoneum.
The indication for total splenectomywas emergent. Postprocedural, the patient was hemodynamically unstable and an emergency
ultrasound-guided pericardiocentesis was performed to treat the hemopericardium. After draining 500 mL of coagulated blood,
rupture of the aortic isthmus with pericardial effusion was suspected. A CT angiography showed an improper catheter placement
with left ventricular perforation and the presence of the catheter tip in the ascending aorta. Emergency median sternotomy was
performed to remove the catheter and to repair the left ventricle. The patient’s hemodynamic condition improved hours after
intervention, and he was discharged 11 days later. Pericardiocentesis should be performed guided by ultrasonography, and even
so, it carries risks of complications. Cardiac injury after pericardiocentesis is a rare but serious complication that must be
identified quickly and should be treated by a multidisciplinary team.
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Introduction

Blunt chest trauma can result in significant cardio-vascular
injury including cardiac contusion, valvular dysfunction, aor-
tic laceration, aortic isthmus injury, and hemopericardium.
Pericardiocentesis (PC) is performed in the setting of cardiac
tamponade to correct the extrinsic compression and to im-
prove the hemodynamic status in instable patients. PC may
be carried out blindly or under ultrasonography guidance to
reduce the risk of procedural complications. Ultrasound-
guided PC is considered the standard clinical practice with

low morbidity and mortality that include cardiac perforation
or cardiac chamber laceration.

Iatrogenic cardiac tamponade after PC is a serious and life-
threatening condition that must be promptly diagnosed and
treated. Several options are available (open, endovascular, or
percutaneous) in order to repair an iatrogenic cardiac
perforation.

Here, we present a case of left ventricular perforation as a
complication of emergency PC. Open catheter retrieval and
repair of the ventricular perforation were performed.

Case Report

A25-year-old manwas admitted to the emergency department
after a high-energy trauma due to a road traffic accident as
passenger with seat belt of a vehicle hit by a truck. Initially, he
was admitted in a level 2 trauma center where he presented a
cardiac arrest that was resuscitated after 5 min of CPR. A full-
body scan was performed that showed a grade 5 spleen lacer-
ation and grade 3 hepatic lacerations complicated by
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hemoperitoneum, grade 1 aortic isthmus injury, a small un-
complicated pericardial effusion (thickness at the heart poste-
rior surface < 10 mm), left pneumothorax, right hemothorax,
and multiple costal fractures.

Because of hemodynamic instability in the context of
spleen and hepatic lacerations complicated by a massive
hemoperitoneum, an emergency laparotomy was performed.
Exploration of the abdominal cavity showed a massive
hemoperitoneum evaluated at 3 l, and hemostasis splenectomy
was performed associated with direct liver lacerations sutures.
The patient was transferred to the intensive care unit for fur-
ther resuscitation and warming.

Due to poor improvement in hemodynamic status and the
presence of a small hemopericardium, an ultrasound-guided
PC was performed through a left lateral sternal puncture using
a Tray Pigtail Catheter of 8,3fr (Fig. 1) and 500 ml of blood
was immediately drained. The patient’s hemodynamic condi-
tion was stabilized hours after intervention with a new degra-
dation 24 h later.

In the context of recent polytrauma with grade 1 aortic
isthmus injury, a new CT angiography including ascending
and descending aorta was performed to help the differential
diagnosis of aortic rupture and for prepare an eventual
endovascular treatment.

Images showed that catheter used during PC had perforated
the left ventricle (Fig. 2a), and its extremity was into the in-
nominate artery (Fig. 2b).

Patient was immediately transported to a level 1 trauma
center where a vascular and cardiac team transferred the pa-
tient to the operating room for catheter removal and left ven-
tricle repair by median sternotomy. Exploration showed that

catheter entry point was located next to the left anterior de-
scending artery (LAD) (Fig. 3). This perforation was treated
during beating-heart surgery, using teflon 5-0 double
pledgeted polypropylene purse suture. The pericardiac cavity
was drained with drains, and the left and right pleura were
drained as well.

Patient did not present further complications. He was
discharged from intensive care unit on day 9 and from the
hospital on day 11. After 1 year of follow-up, patient did not
experience complication from PC, nor from open repair.

Discussion

Trauma is a leading cause of morbidity and mortality world-
wide especially in young patients with a significant portion of
these patients presenting cardiac trauma that can vary from 8
to 76% due to a lack of standardized diagnostic criteria [1].

Hemopericardium with rupture of the heart after blunt car-
diac injury is a rare condition with an incidence of 0.3% in a
series of more than 20,000 trauma victims, but with a mortal-
ity of up to 76% [2].

Ultrasound-guided pericardiocentesis is currently consid-
ered the standard of care with different site of puncture
(subxiphoid, apical, or parasternal) [3]. Apical and left lateral
sternal puncture 1 cm below the xiphoid is considered the
standard and has greatly reduced complication rates. Several
methods are used to avoid complications like US with probe
mounted needle or the use of agitated saline after needle in-
sertion. Even so, the overall complication rate ranges between
4 and 10% and wrong paths between 1 and 2% [4].

In case of a large bloody effusion, it is difficult to distin-
guish between effusion drainage and a cardiac perforation and
the catheter must be clamped in case of unexpected high vol-
ume or abnormal and misunderstood evolution. A new imag-
ery has to be repeated to exclude any complications.

Left cavities represent most of the posterior surface of the
heart and are hidden by the right cavities; thus, this case high-
lights a rare complication of US-guided PC. To our knowl-
edge, this is the first description of a left ventricular perfora-
tion and improper catheter placement up to the ascending
aorta.

Minimally invasive management modeled on cardiac pro-
cedure was discussed with respect to this case. Transapical left
ventricular access is used for diagnostics, hemodynamic as-
sessment, and cardiac interventions [5]. Procedures always
involve imaging guidance [6] while CT-fluoroscopy fusion
imaging can identify the mediastinal structures and “safe
path” for puncture [7]. The percutaneous treatment of cardiac
perforation can be achieved by placement of a closure device
fromAmplatzer family (St. JudeMedical, St. Paul, MN, USA)
or specially dedicated devices [5].Fig. 1 Patient view with left lateral sternal puncture for the PC
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Intramediastinal and pericardial rupture may be encoun-
tered during trauma of the ascending aorta (twisting move-
ments) [8]. A contained sub-advential aortic rupture can
evolve towards complete rupture or progressive posttraumatic
pseudoaneurysm (2%). In case of aortic injury associated with
iatrogenic perforation of cardiac cavities, an endovascular ap-
proach can be considered.

Use of a percutaneous closure system via an exchange over
a guide wire or endovascular approach could be considered to
close the ventricular injury, but open surgery was performed
due to catheter entry point, adjacent to the LAD, and age of
patient.

PC is a life-saving invasive procedure, considered relative-
ly safe but it may be associated with procedure-related mor-
bidity and mortality. In a national registries study, Sethi et al.
reported a high inpatient mortality (7.8–28%) after
pericardiocentesis, particularly when associated with percuta-
neous coronary procedures or structural hearth interventions

[9]. In a study of over 1100 patients, the US-guided PC had a
minor complication rate of 3.5% and major complication rate
of 1.2% [10]. A systematic review showed that for trauma
patients, the survival following PC was 83% and 91% when
pericardiocentesis was the sole intervention. For trauma pa-
tients who underwent PC followed by a thoracotomy, the
mortality was increased at 21% [11].

Conclusion

A left ventricle perforation as complication of an ultrasound-
guided pericardiocentesis is rare. Repeated imagery in case of
poorly understood of clinical evolution allows identification
of such complication. Open surgery is a safe technique for
cardiac reparation especially in case of left ventricle perfora-
tion closed to coronary arteries that must be done in a level 1
trauma center by a multidisciplinary team.
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Fig. 2 Multiplanar
reconstructions of the catheter
path (a axial view, white arrow
showing entry point on the left
ventricle; b 3D reconstruction,
white arrow showing innominate
artery)

Fig. 3 Intraoperative point-of-view showing catheter entry point located
next to the LAD (white arrow)

S234



Indian J Surg (April 2021) 83(Suppl1):S232 –S235

References

1. Sushil AL, Garvan CK, Chris RL, Jae KO, Lawrence JS (2020)
Overview of optimal techniques for pericardiocentesis in contem-
porary practice. Curr Cardiol Rep 22:60. https://doi.org/10.1007/
s11886-020-10324-y

2. Leite L, Gonçalves L, Vieira DN (2017) Cardiac injuries caused by
trauma: review and case reports. J Forensic Leg Med 52:30–34

3. Fulda G, Brathwaite CE, Rodriguez A, Turney SZ, Dunham CM
et al (1991) Blunt traumatic rupture of the heart and pericardium: a
ten-year experience (1979–1989). J Trauma 31:167–172

4. Adler Y, Charron P, Imazio M, Badano L, Barón-Esquivias G,
Bogaert J et al (2015) ESC Guidelines for the diagnosis and man-
agement of pericardial diseases: the Task Force for the Diagnosis
and Management of Pericardial Diseases of the European Society
of Cardiology (ESC)Endorsed by: The European Association for
Cardio-Thoracic Surgery (EACTS). Eur Heart J 36:2921–2964

5. Dudiy Y, Kliger C, Jelnin V, Elisabeth A, Kronzon I, Ruiz CE
(2014) Percutaneous transapical access: current status.
EuroIntervention 10 Suppl U(U84-89)

6. Rogers T, Ratnayaka K, Schenke WH, Sonmez M, Kocaturk O,
Mazal JR et al (2015) Fully percutaneous transthoracic left atrial

entry and closure as a potential access route for transcatheter mitral
valve interventions. Circ Cardiovasc Interv 8:e002538

7. Jelnin V, Dudiy Y, Einhorn BN, Kronzon I, Cohen HA, Ruiz CE
(2011) Clinical experience with percutaneous left ventricular
transapical access for interventions in structural heart defects a safe
access and secure exit. JACC Cardiovasc Interv 4:868–874

8. Richens D, Field M, Neale M, Oakley C (2002) The mechanism of
injury in blunt traumatic rupture of the aorta. Eur J Cardiothorac
Surg 21:288–293

9. Sethi A, Singbal Y, Kodumuri V, Prasad V (2018) Inpatient mor-
tality and its predictors after pericardiocentesis: an analysis form
Nationwide Inpatient Sample 2009-2013. J Interv Cardiol 31:
815–825

10. Tsang TS, Enriquez-SaranoM, FreemanWK, BarnesME, Sinak LJ
et al (2002) Consecutive 1127 therapeutic echocardiographically
guided pericardiocenteses: clinical profile, practice patterns, and
outcomes spanning 21 years. Mayo Clin Proc 77(5):429–436

11. Lee TH, Ouellet JF, Cook M, Schreiber MA, Kortbeek JB (2013)
Pericardiocentesis in trauma: a systematic review. J Trauma Acute
Care Surg 75(4):543–549

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

S235

https://doi.org/10.1007/s11886-020-10324-y
https://doi.org/10.1007/s11886-020-10324-y

	Left...
	Abstract
	Introduction
	Case Report
	Discussion
	Conclusion
	References


