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Abstract
Ventricular septal rupture (VSR), albeit rare, is a deadly consequence 

of ST elevation myocardial infarction (STEMI). Our patient described 
here presented with both post-infarction VSR and intramyocardial 
dissection (IMD) of the right ventricle (RV), a subtype of left ventricular 
free wall rupture (LVFWR). This case highlights the importance of prompt 
diagnosis of these post-myocardial infarction (MI) complications and the 
current limitations of surgical and percutaneous repair.
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Introduction
Ventricular septal rupture

With the advent of percutaneous coronary intervention (PCI), the incidence 
of VSR after STEMI has decreased from 1-3% to 0.17-0.31% [1]. Notably, 
anterior infarcts more often result in VSRs that demonstrate more anatomic 
simplicity compared to inferior infarcts that cause complex ruptures. In 
addition, VSRs after a right coronary artery (RCA) occlusion tend to be more 
complicated and serpiginous compared to those caused by left coronary artery 
(LCA) infarcts, which are smaller and more focal [1]. 

There are three types of free wall rupture defined in the literature – 
Becker types 1, 2, and 3. Becker type 1 ruptures are characterized by rupture 
through normal myocardium occurring within 24 hours of MI. These are 
more often associated with left anterior descending (LAD) occlusion. Becker 
type 2 presents sub-acutely after MI as a result of breakdown of infarcted 
myocardium. Finally, Becker type 3 presents late after MI and is caused 
by tearing of the thinned aneurysmal myocardium; this is more commonly 
seen when there has been no reperfusion [2]. As illustrated in the Becker 
categorization, VSR demonstrates a bimodal distribution of presentation 
occurring either hours or days (3-5 or even more) after initial injury [1]. 
Notably, anterior infarcts more often result in VSRs that demonstrate more 
anatomic simplicity compared to inferior infarcts that cause complex ruptures. 
In addition, VSRs after a right coronary artery (RCA) occlusion tend to be 
more complicated and serpiginous compared to those caused by left coronary 
artery (LCA) infarcts, which are smaller and more focal [1]. 

The gold standard for diagnosis of VSR is transthoracic echocardiogram 
(TTE) as it is safe, readily accessible, and quickly interpreted in patients 
that are often hemodynamically unstable. It demonstrates the size of the 
defect and Color Doppler assess for a left to right shunt [3]. Right heart 
catheterization (RHC) can aid in diagnosis by showing a “step-up” in oxygen 
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saturation from the right ventricle to the pulmonary artery. 
Normal oxygen saturation for the RA is 64 to 67% and for 
the PA is 64-67%. A left to right shunt can be expected in 
those with a PA oxygen saturation >75% and if is there a 
>5% increase in oxygen saturation from the RA to PA [4, 5]. 
Cardiac magnetic resonance imaging (CMR) and computed 
topography (CT) can be used in hemodynamically stable 
patients to show infarcted tissue and a ruptured septum [6].

Delayed surgical repair of the VSR is preferred; a study 
from the Society of Thoracic Surgeons National Database 
found surgical repair of VSR has a 30-day mortality of 42.9%, 
which improves to 18.4% if repair is delayed after 7 days 
[1]. The improved outcomes with delayed surgical repair 
may be related to survival bias and possibly remodeling of 
the friable myocardium into more repairable tissue. In those 
who are not candidates for surgical repair, transcatheter 
septal closure (TSC) is recommended. This process involves 
femoral arterial and femoral or internal jugular venous 
access, crossing the septal rupture from left to right, placing 
the wire in the pulmonary artery, and snaring it from the 
venous circulation to create an arteriovenous rail. This is 
used to place a device-delivery sheath across the defect 
which deploys a septal occluder composed of two discs that 
sit on each side of the defect. TSC is limited by the size of 
the defect, with the optimal defect size being <15 mm [1]. 
Occasionally, TSC can also be used as an adjunct to surgical 
repair and/or as salvage therapy after initial surgery. Still, 
those who receive TSC have an 89% success rate and 32% 
chance of 30-day or in-hospital mortality [1]. This is contrast 
to those who are neither surgical nor TSC candidates and are 
treated with medical therapy alone, which is associated with 
a mortality rate of 90% [7].

In the case of isolated post-infarct VSR, mortality varies 
depending on clinical status and timing of VSR surgery. 
In the case of patients similar to ours – with cardiogenic 
shock requiring percutaneous VSR closure – mortality 
approaches 88%. This is compared to those percutaneously 
repaired without shock who have a mortality rate of 38% [8]. 
Notably, however, this includes those who have not suffered 
intramyocardial dissection. 

Intramyocardial dissection
Even more uncommon than postinfarction VSR 

is intramyocardial dissection (IMD), also known as 
intramyocardial hematoma (IMH). IMD is an exceedingly rare 
sub-category of left ventricular free wall rupture (LVFWR) 
with few cases reported in the literature. LVFWR is the most 
common post-infarction mechanical complication, occurring 
6-8 times more often than VSR or rupture of the papillary 
muscles, and usually results in a rupture into the pericardium 
[9]. However, in rare instances the rupture proceeds through 
a tract in the myocardium, causing an intramyocardial 

dissection [9, 10]. Unlike ventricular pseudoaneurysms, 
IMD is defined as being contained within the myocardial 
wall, maintaining communication with the ventricles, and 
demonstrating blood follow in conjunction with the heartbeat 
[10]. It is frequently underreported given the difficulty in 
diagnosis, often requiring intraoperative or post-mortem 
diagnosis [9]. VSR with concomitant IMD is more commonly 
associated with RCA insult and inferior MI [1, 11].

Cases with LV involvement, particularly of the apical 
LV free wall, demonstrate improved outcomes. Contrastly, 
IMD that extends into the septum or into the RV is both 
rarer and deadlier [12]. It is of paramount importance that 
IMD be recognized as soon as possible. TTE is the quickest 
method for diagnosis and should demonstrate at least three 
of the following: a neocavity within an echo-lucent center, 
a thinned and mobile endomycardial border surrounding 
the cavity, ventricular myocardium outside of the cystic 
area, heterogenous echogenicity of the neocaviity, partial or 
complete absorption of the cystic structure, continuity between 
the dissection and one of the ventricles, communication 
between the ventricles through the dissection, and Doppler 
flow within dissected myocardium [12, 13]. CMR and/or CT 
may also be used. Confirmation can be obtained via coronary 
angiography [14-16].

Treatment for IMD is not well understood given its rarity 
and frequent association with tenuous hemodynamics. In 
those who are hemodynamically stable with small, apical 
IMD in the absence of VSR, there is a role for conservative 
management and observation for spontaneous reabsorption. 
This approach is also more successful in patients who have 
already been revascularized [11]. However, even in those 
who are stable, this can be a controversial approach as these 
patients can quickly deteriorate into cardiogenic shock. In 
the few reported cases of VSR associated with RV IMD, 
some authors advocate for urgent surgical repair, which 
includes using a patch with either bovine or prosthetic 
material [7, 15]. 

Case Presentation
An 86-year-old gentleman with a history of hypertension, 

chronic obstructive pulmonary disease (COPD), and 100 pack 
year smoking history presented with progressive dyspnea and 
one week of neck pain and dizziness. 

In the emergency room, he had a blood pressure of 104/74, 
heart rate 85, respiratory rate 27, and SpO2 95% on 3 liters of 
nasal cannula. He was in no acute distress but physical exam 
revealed jugular venous distention to the mandible and mild 
bilateral wheezing. Labs were notable for a leukocytosis of 
11, hemoglobin 11.8, creatinine 2.59, Pro-BNP 12376, and 
AST/ALT 348/342. Troponin was found to be 7.39 with an 
elevated lactate of 4.7. Electrocardiogram (ECG) showed 
normal sinus rhythm with second degree atrioventricular 
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was engaged in a goals of care discussion and opted for a 
palliative route. The patient was compassionately extubated 
and expired the following day. 

Discussion
As demonstrated in this case, although post-MI VSR is 

an uncommon occurrence in the PCI era, it is still associated 
with high mortality. It remains an outcome with significant 
treatment complications, particularly in those presenting in 
cardiogenic shock. In patients with serpiginous VSR, they may 
have an associated, albeit rare, intramyocardial dissection. 
Prompt diagnosis in these patients is key. TTE remains the 
cornerstone for diagnosis and can be supported by CMR, 
CT, and/or coronary angiography. Surgical repair of VSR 
and IMD are preferred, however percutaneous transcatheter 
septal closure of VSR can be explored for those that are not 
surgical candidates. As in our case, however, clinical and 
anatomic obstacles are often encountered in these critically 
ill patients and can hinder both surgical and percutaneous 
options. For these patients, a conservative approach with 
medical management alone is also an option. Ultimately, 
management of hemodynamically unstable patients with 
structurally complicated VSR and IMD is challenging and 
requires clarification. 
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Left ventriculogram showed a basal inferior wall aneurysm 
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pressure of 33 mmHg, and no mitral regurgitation. The RCA 
occlusion was not stented as he was unable to tolerate the 
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saturation (SvO2) from the central line was 35%. Overnight, 
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(RHC). RHC revealed a step-up from the right atrium (RA) 
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Figure 1: Cardiac MRI demonstrating ventricular septal rupture and 
intramyocardial dissection involving RV endocardium.
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