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Abstract

A 78-year-old woman with mild dementia was found unconscious by her family. She was
transported by an ambulance to our emergency room (ER). Initially, she was comatose and in a
state of shock. The echocardiographic findings suggested cardiac tamponade by hematoma.
Computed tomography also showed tamponade without aortic dissection. After imaging, she
went into cardiac arrest, was returned to the ER, and tracheal intubation and left thoracotomy
for pericardiotomy were performed. A return of spontaneous circulation was obtained by
following this procedure. Bleeding from a rupture of the left cardiac free wall was confirmed,
and the rupture was closed with TachoSil®. After closing the thoracotomy, electrocardiography
revealed ST elevation in the precordial leads. Subsequently, placement of an indwelling intra-
aortic balloon pump and coronary angiography (CAG) were performed. CAG showed an
occlusion of the anterior interventricular branch and circumflex branch of the left coronary
artery. She underwent conservative therapy in a coronary care unit. Finally, after obtaining
hemodynamic stability and baseline mental status, she was transferred to another medical
facility.

We herein report a rare case involving the successful treatment of cardiac tamponade due to
rupture of the heart performing an open-chest pericardiotomy and additionally discuss the key
points for obtaining a favorable outcome.
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Introduction

Rupture of the left ventricle free wall is a catastrophic complication in patients suffering from
acute myocardial infarction (AMI). In the reperfusion era, its incidence is approximately 3% and
accounts for 12% mortality and up to 60% of in-hospital deaths in patients presenting in a state
of shock [1]. Most patients succumb to rapid deterioration and instantaneous death; few have a
less acute course that leads to a series of diagnostic procedures with subsequent intervention.
Survivors of this catastrophic event have not been frequently reported [2-4]. We herein report a
case of cardiac tamponade due to rupture of the left ventricle free wall in which a favorable
outcome was obtained by open-chest pericardiotomy.

Case Presentation

A 78-year-old woman with mild dementia was found unconscious by her family. She was
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transported by an ambulance to our emergency room (ER). She was independent in her
activities of daily living. She was prescribed donepezil, risperidone and Yokukansan. On arrival,
she presented with a Glasgow Coma Scale of 6 (E1V1M4). Initially, her blood pressure was
56/44 mmHg and her heart rate was 76 beats per minute. The echocardiographic findings
suggested cardiac tamponade due to an intrapericardial hematoma (Figure 7).

FIGURE 1: Ultrasound on arrival

The echocardiographic findings suggest cardiac tamponade by hematoma (arrow: hyperechoic
area). The heart was compressed by hematoma.

To exclude aortic dissection, she underwent computed tomography (CT). CT also showed
cardiac tamponade without aortic dissection (Figure 2).
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FIGURE 2: Computed tomography (CT) on arrival

CT demonstrated cardiac tamponade (arrow).

Following this examination, she went into cardiac arrest. She was immediately returned to the
ER, and underwent tracheal intubation and a left thoracotomy to perform a pericardiotomy. A
return of spontaneous circulation was achieved following this procedure. Bleeding from a
rupture site in the left cardiac free wall was confirmed, which was closed with TachoSil® (a
tissue sealant matrix; CSL Behring, Tokyo, Japan). The rupture site demonstrated an oozing
type of bleeding [5]. After closing the thoracotomy with the placement of a chest drainage tube,
electrocardiography showed ST elevation in the precordial leads (Figure 3).
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FIGURE 3: Electrocardiogram (ECG) after closing thoracotomy

ECG showed ST elevation in the precordial leads.

Subsequently, she underwent placement of an indwelling intra-aortic balloon pump (IABP) and
coronary angiography (CAG). CAG showed an occlusion of the anterior interventricular branch
(segment 7) and circumflex branch (segment 13) of the left coronary artery with collateral blood
supply (Figure 4).
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FIGURE 4: Coronary angiography (CAG) on arrival

CAG showed an occlusion of the anterior interventricular branch (segment 7: left) and circumflex
branch (segment 13: right) of the left coronary artery.

Her family did not consent to a radical heart operation; thus, she received conservative therapy
in a coronary care unit. She regained a stable hemodynamic state and baseline mental status,
and the IABP was removed on the third hospital day. Tracheal intubation and the chest
drainage tube were removed on the seventh hospital day. Thereafter, she was transferred to
another medical facility for rehabilitation.

Discussion

We reported an extremely rare case in which cardiac tamponade with cardiac arrest due to the
rupture of the heart was successfully treated using open-chest pericardiotomy with patching of
the rupture site with TachoSil®.

Left ventricular rupture is one of the most serious mechanical complications of AMI [6,7]. Left
ventricular free wall rupture is an infrequent complication (0.2%-7.6%), but it is associated with
a high mortality due to pericardial tamponade [6,7]. Patients with left ventricular rupture have
been shown to have a significantly lower incidence of previous MI, previous percutaneous
coronary intervention, and hypertension [6]. Furthermore, older age and female gender are
significantly associated with left ventricular rupture, similar to the findings in our case report
[6]. The following characteristics are associated with in-hospital mortality in a univariable
analysis according to Formica et al.: pre-existing hypertension, need for inotropes and cardiac
arrest at presentation, cardiopulmonary resuscitation, preoperative extracorporeal membrane
oxygenation, repair of a left ventricular wall rupture site, operation on extracorporeal
membrane oxygenation, and postoperative extracorporeal membrane oxygenation [7]. In a
multivariable analysis, cardiac arrest at presentation was an independent predictor of in-
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hospital mortality [7]. Accordingly, due to the severe outcome of left ventricular free wall
rupture after AMI with an accompanying cardiac arrest, only two cases in the English literature
and one in the Japanese literature have reportedly obtained a survival outcome [8-10]. The two
previous reports, which documented the occurrence and treatment of a left ventricular free wall
rupture with cardiac arrest, contained no detailed individual information [6,7]. We summarized
these three case reports in Table 1.

Reporter [reference Age

No. Sex Treatment

number] (years)
Pericardiocentesis, bovine pericardial patch with suturing, bypass
1 Okabe [8] 59 F : P P g, byp
grafting by open-chest surgery
Cardiopulmonary bypass, bovine pericardial patch with suturing under
3 Walts [9] 71 M P i P P g
open-chest surgery
Percutaneous cardiopulmonary support, hydrofit, bioglue, and TachoSil®
3 Kagaya [10] 70 F

under open-chest surgery

TABLE 1: List of survival outcome of left ventricular free wall rupture after acute
myocardial infraction with cardiac arrest

Three key points must be considered when treating cardiac tamponade due to rupture of the
heart. First, pericardiocentesis may not be effective for the resolution of hemoperricardium due
to the presence of a thrombus, in which pericardiocentesis would not be effective

[1,4,11,12]. Accordingly, urgent pericardiotomy is necessary if pericardiocentesis cannot
retrieve blood within the pericardial sac causing hemotamponade. Second, a surgical procedure
is necessary to repair the rupture site. Accordingly, an open-chest pericardiotomy is useful not
only for the release of hemotamponade but also for the detection of the rupture site. Third,
applying TachoSil® alone may be effective for repairing a rupture of the heart. Okamura et al.
reported consecutive patients who underwent sutureless repair using TachoSil® without
cardiopulmonary bypass, with an overall survival at 10 years of 63% [5]. Applying TachoSil®
alone to the rupture site is a simple method of treatment. However, it should be noted that two
patients with significant left ventricular wall ruptures experienced re-rupture. Accordingly,
TachoSil® may not be suitable for the treatment of blow-out type rupture.

Conclusions

We reported an extremely rare case in which cardiac tamponade with cardiac arrest due to
rupture of the heart was successfully treated by open-chest pericardiotomy and discussed the
key points in obtaining a favorable outcome.
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Disclosures

Human subjects: Consent was obtained by all participants in this study. Institutional Review
Board of Juntendo Shizuoka Hospital issued approval 2019-298. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared

2020 Yatsu et al. Cureus 12(2): €e7101. DOI 10.7759/cureus.7101 6 of 7



Cureus

that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All
authors have declared that there are no other relationships or activities that could appear to
have influenced the submitted work.

Acknowledgements

This manuscript received financial support from the Ministry of Education, Culture, Sports,
Science and Technology (MEXT)-supported Program for the Strategic Research Foundation at
Private Universities, 2015-2019 concerning [The constitution of total researching system for
comprehensive disaster, medical management, corresponding to wide-scale disaster].

References

1.

10.

11.

12.

Huang CM, Chen LW, Huang SH, Huang SS, Wang KL, Chiang CE: Acute left ventricular
rupture following posterior wall myocardial infarction. Intern Med. 2010, 49:1387-1390.
10.2169/internalmedicine.49.3426

Barasch E, Kaplinsky E, Lavee J: Successful outcome of a left ventricular free wall rupture in a
community hospital: case report. Isr ] Med Sci. 1993, 29:700-702.

Formica F, Mariani S, Singh G, et al.: Post infarction left ventricular free wall rupture: a 17-
year single-centre experience. Eur ] Cardiothorac Surg. 2018, 53:150-156.
10.1093/ejcts/ezx271

Okabe T, Julien HM, Kaliyadan AG, Siu H, Marhefka GD: Prompt recognition of left ventricular
free-wall rupture aided by the use of contrast echocardiography. Tex Heart Inst J. 2015,
42:474-478. 10.14503/THIJ-14-4447

Okamura H, Kimura N, Mieno M, Matsumoto H, Yuri K, Yamaguchi A: Sutureless repair for
post infarction left ventricular free wall rupture. ] Thorac Cardiovasc Surg. 2019, 158:771-777.
10.1016/j.jtcvs.2019.01.124

Nozoe M, Sakamoto T, Taguchi E, Miyamoto S, Fukunaga T, Nakao K: Clinical manifestation
of early phase left ventricular rupture complicating acute myocardial infarction in the primary
PCI era. ] Cardiol. 2014, 63:14-18. 10.1016/j.jjcc.2013.06.012

Formica F, Mariani S, Singh G, et al.: Postinfarction left ventricular free wall rupture: a 17-
year single-centre experience. Eur ] Cardiothorac Surg. 2018, 53:150-156.
10.1093/ejcts/ezx271

Okabe T, Julien HM, Kaliyadan AG, Siu H, Marhefka GD: Prompt recognition of left ventricular
free-wall rupture aided by the use of contrast echocardiography. Tex Heart Inst J. 2015,
42:474-478. 10.14503/THIJ-14-4447

Walts PA, Gillinov AM: Survival after simultaneous left ventricular free wall, papillary muscle,
and ventricular septal rupture. Ann Thorac Surg. 2004, 78:77-78.
10.1016/j.athoracsur.2003.09.114

Kagaya S, Aida H, Chida Y: Successful repair of a blow-out type left ventricular free wall
rupture after acute myocardial infarction using a viscous diisocyanate prepolymer. Kyobu
Geka. 2019, 72:1061-1065.

Ueno D, Nomura T, Ono K, et al.: Fatal right ventricular free wall rupture during percutaneous
coronary intervention for inferior acute myocardial infarction. Am J Case Rep. 2019, 20:1155-
1158. 10.12659/AJCR.917217

Akcay M, Senkaya EB, Bilge M, et al.: Rare mechanical complication of myocardial infarction:
isolated right ventricle free wall rupture. Singapore Med J. 2011, 52:7-9.

2020 Yatsu et al. Cureus 12(2): €e7101. DOI 10.7759/cureus.7101 7of 7


https://dx.doi.org/10.2169/internalmedicine.49.3426
https://dx.doi.org/10.2169/internalmedicine.49.3426
https://www.ncbi.nlm.nih.gov/pubmed/8270401
https://dx.doi.org/10.1093/ejcts/ezx271
https://dx.doi.org/10.1093/ejcts/ezx271
https://dx.doi.org/10.14503/THIJ-14-4447
https://dx.doi.org/10.14503/THIJ-14-4447
https://dx.doi.org/10.1016/j.jtcvs.2019.01.124
https://dx.doi.org/10.1016/j.jtcvs.2019.01.124
https://dx.doi.org/10.1016/j.jjcc.2013.06.012
https://dx.doi.org/10.1016/j.jjcc.2013.06.012
https://dx.doi.org/10.1093/ejcts/ezx271
https://dx.doi.org/10.1093/ejcts/ezx271
https://dx.doi.org/10.14503/THIJ-14-4447
https://dx.doi.org/10.14503/THIJ-14-4447
https://dx.doi.org/10.1016/j.athoracsur.2003.09.114
https://dx.doi.org/10.1016/j.athoracsur.2003.09.114
https://www.ncbi.nlm.nih.gov/pubmed/31879380
https://dx.doi.org/10.12659/AJCR.917217
https://dx.doi.org/10.12659/AJCR.917217
http://www.smj.org.sg/sites/default/files/5201/5201cr3.pdf

	Successful Treatment of Cardiac Tamponade due to Rupture of the Heart Performing an Open-chest Pericardiotomy
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Ultrasound on arrival
	FIGURE 2: Computed tomography (CT) on arrival
	FIGURE 3: Electrocardiogram (ECG) after closing thoracotomy
	FIGURE 4: Coronary angiography (CAG) on arrival

	Discussion
	TABLE 1: List of survival outcome of left ventricular free wall rupture after acute myocardial infraction with cardiac arrest

	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


