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Introduction
The pericardium consists of a two-layered sac that surrounds the 

heart, including the visceral and parietal pericardium. The visceral 
layer is quite thin and is closely applied to the epicardium, great vessels, 
superior and inferior vena cava, and pulmonary arteries and veins. 
The outer parietal layer is much thicker and is composed primarily of 
collagen. The parietal layer is attached to the manubrium and xiphoid 
portions of the sternum, the diaphragm, and the vertebral column. These 
attachments stabilize the heart within the thorax. The accumulation of 
fluid within these spaces can result in cardiac compression, reduction in 
venous return, and ultimately tamponade depending upon pericardial 
distensibility. Cardiac tamponade is a medical emergency and requires 
immediate fluid resuscitation, inotropic support, vasopressor support 
and ultimately mechanical drainage of the fluid to alleviate the primary 
physiologic derangement- impaired diastolic filling.

Acute Type-A aortic dissection requires emergency surgery and 
is associated with considerable mortality. Tears in the intimal layer 
result in the propagation of the dissection secondary to blood entering 
the intima-media potential space. Reported mortality remains high 
despite advancements in diagnostic and therapeutic modalities [1-3]. 
Although acute aortic dissection classically produces a sudden onset 
of severe chest pain that often has a tearing or ripping quality, no one 
sign or symptom can positively identify aortic dissection. The clinical 
manifestations are diverse, making the diagnosis difficult and requiring 
a high clinical index of suspicion. Accordingly, an estimated 38% of 
acute aortic dissections are missed on initial evaluation [4-6].

Case Report
An 84-year-old female presented after a fall that was preceded 

by an episode of transient chest pain. Upon arrival to the emergency 
department, the patient was somnolent, hypotensive (80/40 mmHg) 
and tachycardic (150 bpm). Physical examination revealed a 15 mmHg 
pulsus paradoxus, muffled cardiac sounds, elevated jugular venous 
pressure and lung crackles. No auscultatory findings consistent with 
aortic insufficiency were noted. Initial laboratory evaluation revealed 

metabolic acidosis, anemia, and normal renal function. No other 
pertinent findings were available at the time. 

The 12-lead electrocardiogram revealed sinus tachycardia without 
ST-segment elevation. Chest X-ray showed no mediastinal widening 
or pleural effusion. Initial troponin I was only minimally elevated at 
0.8/ng/ml. An initial echocardiogram showed normal left ventricular 
(LV) function, reduced right ventricular function, and a large localized 
pericardial effusion with apical adherent hematoma (Figure 1a). There
was no evidence of proximal aortic dissection flap, but suggestion of
contained apical LV wall rupture (Figure 1b). However, an intravenous 
injection of perflutren protein-type A microspheres (Optison™) revealed 
no flow through the putative site of myocardial rupture (Figure 1c).
There was echocardiographic evidence of hemodynamic compromise
including right ventricle diastolic collapse, as well as significant (>30%) 
tricuspid and mitral inflow pattern variations with respiration.

The patient became rapidly unstable with refractory hypotension 
and respiratory failure requiring intubation, volume resuscitation, 
increasing vasopressors; an emergency pericardial window was 
therefore performed at the bedside. Ongoing manual aspiration of 
frank pericardial blood was performed with a staccato pattern of 
hemodynamic improvement, followed by re-bleeding and hypotension. 
Given continuous bleeding into the pericardium the decision was made 
to perform an emergency exploration of the pericardium, ventricular 
apex and proximal aorta. There was no evidence of LV apical wall 
perforation. On inspection, a Type A aortic dissection had perforated 
into the pericardial space involving the aortic valve. Attempts to 
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Abstract
We report a case of a ruptured proximal aortic dissection with cardiac tamponade, which masqueraded as 

myocardial rupture or cardiorrhexis. An 84-year-old female had sudden onset of chest pain with loss of consciousness 
and a mechanical fall. Echocardiography demonstrated pericardial effusion with hematoma overlying the apical-
lateral wall and an echo free space suggestive of contained, ventricular free-wall rupture. However, intravenous 
injection of ultrasound contrast agent revealed no flow into the pericardial space excluding cardiorrhexis. Refractory 
hemodynamic compromise required an emergency pericardial window, but the patient remained unstable. Surgical 
exploration revealed a Debakey Type-A aortic dissection with communication into the pericardial space. To our 
knowledge, this is the first description of the use of ultrasound contrast microbubbles as a diagnostic strategy to 
exclude cardiorrhexis. The impact of tamponade treatment as the result of aortic dissections and the diagnostic 
challenge in differentiating it from other catastrophic causes of tamponade are reviewed. 
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repair the dissection were complicated by refractory hypotension with 
electrical instability and the patient ultimately expired. 

Discussion
Cardiac tamponade carries a significant mortality rate whether 

related to cardiorrhexis or aortic dissection [3,7]. Exclusion of cardiac 

rupture using ultrasound enhanced contrast echocardiography was 
helpful in defining a preoperative diagnosis of aortic dissection. 
Tamponade complicating an aortic dissection is one of the most 
common causes of death from aortic dissection. Some reports show an 
early mortality as high as 60% [8].

The present case illustrated the presence of Becks triad 
(hypotension, muffled heart tones and jugular venous distension). This 
triad was first described by the thoracic surgeon Claude Beck in the 
setting of penetrating trauma. In such cases the patient is unable to fully 
compensate for the sudden impairment to diastolic filling and blood 
pressure falls. In contrast, in the absence of trauma tamponade often 
develops more gradually, and blood pressure is frequently preserved 
[9]. In addition the presence of tachycardia, pulsus paradoxus and 
right heart collapse observed on echocardiography corroborated the 
diagnosis. 

Given the history and presentation diagnostic consideration must 
include both cardiorrhexis and aortic dissection. The electrocardiogram 
and chest X-ray were not suggestive of either acute myocardial 
infarction or aortic dissection respectively. Moreover, there was no 
auscultatory evidence of aortic insufficiency or pulse discrepancy 
between the upper extremities. Further complicating matters, there 
was no echocardiographic evidence of dissection flap or aortic valve 
involvement. The clinical confounder was the echo-lucent space 
suggestive of LV wall perforation. Despite no flow communication 
this introduced diagnostic uncertainty and potential surgical delay 
that was obviated by the use of ultrasound contrast agent. This finding 
coupled with the absence of recent myocardial infarction and negative 
cardiac biomarkers excluded this diagnosis. The patients continued 
hemodynamic instability and refractory hypotension precluded further 
evaluation and an emergency pericardial window was performed at 
the bedside. Two things became rapidly obvious after the pericardial 
window: 1) there was no evidence of cardiorrhexis or flow from the 
apex and 2) there was active bleeding into the pericardial space with 

Figure 1a: This apical 4-chamber view shows a large pericardial effusion 
with a hypoechoic organized appearance likely consistent with hematoma/
thrombus (H) and a pericardial effusion (PE).

Figure 1b: Findings suggestive of apical perforation (white arrow) with 
pericardial hematoma/thrombus formation (H).

Figure 1c: Ultrasound contrast (UC) with protein-type A microspheres 
(Optison®) revealing no flow from the left ventricle (LV) to the pericardium. 
There is now a clear definition of the endocardium.
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worsening hemodynamic instability. These factors suggest that the 
drainage of pericardial fluid resulted in worsening hemodynamics 
as the intra-pericardial pressure likely acted as a “stop–valve” which 
inhibited the bleeding source. 

Well defined management of acute aortic dissection exists; however, 
little is known about optimal management of hemopericardium that 
complicates the most severe cases [8]. This case highlights the fact that 
the medically necessary pericardial window may have paradoxically 
worsened hemodynamics. Isselbacher et al. reported a series of 
patients with tamponade and proximal aortic dissection [8]. Three 
of the 10 presented with sudden onset of fatal electromechanical 
dissociation, 6 presented with hypotension, and 1 was normotensive on 
presentation. Of the 7 hypotensive or normotensive patient diagnosed 
with cardiac tamponade 4 underwent successful pericardiocentesis, 
while awaiting surgery. At time intervals of 5-40 minutes after the 
pericardiocentesis, 3 of the 4 patients experienced sudden onset of 
electromechanical dissociation and death; the fourth patient survived 
and underwent surgical repair. It is important to note that while 3/10 
patients died from electromechanical dissociation immediately upon 
presentation, the 3 other deaths occurred immediately after successful 
pericardiocentesis, a procedure intended to stabilize them. This suggests 
that pericardiocentesis in these patients may not necessarily result in a 
clinical benefit. Although this is an observation based upon a very small 
sample size, this is the largest series describing aortic dissection with 
tamponade and the impact of a pericardiocentesis. It is also important 
to note that a Type A aortic dissection and a stable ventricular 
rupture require immediate surgical correction. In that case the role of 
echocardiography would be to simply provide better guidance to the 
potential repair techniques and extent of involvement. The present 
case illustrates an important caution to clinicians regarding the risk 

of pericardial drainage in acute aortic dissection. It also emphasizes 
the potential for ultrasound enhanced contrast echocardiography to 
rapidly exclude the presence of cardiorrhexis. To our knowledge this 
is the first documented case where ultrasound contrast was used to 
differentiate cardiorrhexis from aortic dissection.
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