RARE BUT DEADLY FINDINGS
DON'T MISS THESE

Left Atrial Dissection Resulting in Asystole: | oneskerupsees
A Rare Complication After Mitral Valve Surgery
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INTRODUCTION

Left atrial (LA) dissection is characterized by the formation of a false
blood-filled cavity through the mitral annular area into the LA wall,
with or without communication into the true left atrium." The dissec-
tion usually forms a large cavity between the endocardium and epicar-
dium of the left atrium. Mitral valve (MV) replacement is the most
common cause of LA dissection.' Other causes of LA dissection
generally include other types of cardiac interventions, including surgi-
cal and catheter-based interventions such as transcatheter aortic valve
implantation and percutaneous coronary intervention. Rare causes of
LA dissection such as spontaneous dissection, infectious endocarditis,
and myocardial infarction have also been reported.” Transesophageal
echocardiography (TEE) has proven to be vital in order to make a
quick diagnosis.’

CASE PRESENTATION

A 69-year-old man with a medical history of hypertension and hyper-
lipidemia presented with a chief complaint of exertional dyspnea. A
transthoracic echocardiogram (TTE) diagnosed severe mitral regurgi-
tation (MR), and a TEE revealed a flail posterior leaflet (P2 and P3 seg-
ments) due to ruptured chordae tendineae. Preoperative diagnostic
coronary angiography showed a significant stenosis in the mid
segment of the right coronary artery.

Briefly, the heart was accessed through a full median sternotomy,
and the procedure was performed on standard cardiopulmonary
bypass. First, the distal saphenous vein anastomosis was sutured in
an end-to-side fashion with a good runoff, and an MV repair was sub-
sequently attempted. A triangular resection of the posterior leaflet was
performed, and a 32 mm annuloplasty ring was sutured to the MV
annulus. Transesophageal echocardiogram after the MV repair re-
vealed residual severe MR, so a decision was made to replace the
native MV with a 32 mm bioprosthetic valve. No prosthetic paravalv-
ular regurgitation (PVR) could be seen postimplantation, and weaning
from cardiopulmonary bypass was uncomplicated. The patient under-
went a routine postoperative TTE, which was reported to show
normal systolic left and right ventricular function, a well-functioning
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prosthetic MV with a mean gradient of 4 mm Hg, and no signs of pros-
thetic valvular or PVR.

Three days after MV surgery, the patient suddenly went into asys-
tole and cardiopulmonary resuscitation (CPR) was immediately initi-
ated. An immediate TEE after return of spontaneous circulation
revealed a mobile membrane inside the left atrium with a false
blood-filled cavity, with communication through a PVR near the
atrioventricular (AV) junction area (Figures | and 2). The dissected
membrane extended to the posterior LA wall and separated the false
cavity from the true left atrium (Figure 3), and a LA dissection was
suspected. The patient was intubated and immediately brought to
the operating theater, where the sternotomy was opened due to a
suspected cardiac tamponade. No cardiac tamponade could be
observed, and return of spontaneous circulation was achieved
within 15 minutes. A decision was made to immediately stabilize
the patient on extracorporeal circulation, meanwhile performing a
diagnostic TEE to investigate a potential cause of cardiac arrest.
The TEE raised suspicion of LA dissection, where the membrane
extended to the posterior LA wall and separated the false lumen
from the true left atrium (Videos 1-5). The mechanism of hemody-
namic derangement was that blood from the left ventricle (LV)
entered the false lumen, thereby obstructing the MV inflow
(Figures 1 and 4, Video 1). The decision was made to perform an im-
mediate reoperation, where the previous bioprosthesis was removed
and replaced by a down-sized 27 mm bioprosthetic valve. The
dissected LA wall was reconstructed and reinforced with several
mattress sutures. While weaning from the extracorporeal circulation,
the patient was still circulatory and respiratory unstable, and venoar-
terial extracorporeal membrane oxygenation was initiated. Due to
intestinal ischemia, the patient underwent a left hemicolectomy on
the next day. Unfortunately, a following computed tomography of
the brain demonstrated global ischemia with cerebral herniation,
as well as a subarachnoid bleeding in the foramen magnum. A
team decision was made to end the extracorporeal membrane
oxygenation and intensive care, and the patient died shortly after-
ward.

DISCUSSION

Left atrial dissection is a rare but potentially fatal complication of MV
surgery, since the condition might cause an acute hemodynamic
collapse. Therefore, the diagnosis should be considered in patients
that develop circulatory instability or cardiac arrest after MV surgery,
since immediate diagnosis and treatment are crucial for survival. The
cause of sudden cardiac arrest was most likely related to the LA
dissection, which obstructed the filling of the LV, causing circulatory
collapse. During the reoperation, we found that the saphenous vein
graft to the right coronary artery was patent, there was a fall in post-
operative creatine kinase-MB levels, and no wall-motion abnormal-
ities could be observed on the postoperative TTE, reducing the
likelihood for myocardial ischemia as a cause of LA dissection and
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VIDEO HIGHLIGHTS

Video 1: Two-dimensional (2D) TEE, midesophageal 4-
chamber view (0°) acquired shortly after return of spontaneous
circulation (ROSC), demonstrates a membranous structure
within the LA cavity.

Video 2: Two-dimensional TEE, midesophageal 2-chamber
view (72°) with color-flow Doppler acquired shortly after return
of spontaneous circulation, demonstrates severe PVR that fills
the false lumen of the dissected left atrium, creates a membra-
nous flap that separates the LA cavity from the false lumen, and
obstructs the opening of the bioprosthetic MV, preventing
adequate filling of the LV.

Video 3: Three-dimensional TEE, volume-rendered display
from an oblique perspective of the bioprosthetic MV acquired
shortly after return of spontaneous circulation, demonstrates a
membranous flap that separates the LA cavity from the false
lumen and obstructs the opening of the bioprosthetic MV, pre-
venting adequate filling of the LV.

Video 4: Three-dimensional TEE, volume-rendered display
from an oblique axial perspective with color-flow Doppler,
demonstrates severe PVR, with a turbulent color Doppler
pattern seen filling the false lumen.

Video 5: Three-dimensional TEE, volume-rendered display
from the LA perspective, demonstrates a large paravalvular
cavity near the fibrous trigone.

Video 6: Two-dimensional TTE, apical 4-chamber view, post—
MV replacement and prior to the cardiac arrest, demonstrates
normal ventricular function and possible systolic tilting motion
of the prosthetic MV septal horn toward the LV (noted upon
retrospective review).

View the video content online at www.cvcasejournal.com.
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sudden circulatory arrest. Instead, we believe that the annuloplasty
followed by implantation of an oversized bioprosthetic MV caused
the postoperative LA dissection. It is known that the AV groove
and MV annulus are friable structures that do not hold sutures
adequately, which can cause AV separation and dissection into the
LA wall. After re-reviewing the postoperative TTE, one can appre-
ciate a systolic tilting motion of the septal horn of the prosthetic
MV toward the LV (Video 6). Abnormal motions of a prosthetic
valve on TTE should raise suspicion of early prosthesis dehiscence.
In retrospect, a TEE should have been performed to further assess
the abnormal prosthetic tilting motion. In a recent report of LA
dissection after minimally invasive MV repair, a second repair was
necessary due to residual MR.* Repeated suturing in combination
with implantation of an oversized bioprosthetic MV might have
caused the fragile atrial tissue to tear, leading to PVR with subse-
quent LA dissection in our patient.

Unfortunately, CPR was not efficient, resulting in global cerebral
ischemia and death of the patient. In the case of an LA dissection,
the filling of the LV is obstructed, compromising systemic circulation
during CPR. We believe that this caused the cerebral and intestinal
ischemia and ultimately the death of the patient. Since the first rhythm
on electrocardiogram was asystole, the LA dissection might also have
caused a blockage of the AV conduction system, which further
contributed to the tragic outcome.

CONCLUSION

This case illustrates the risk of LA dissection and subsequent cardiac
arrest caused by repetitive mitral repair attempts. When an MV annu-
loplasty attempt fails, it is important to avoid implantation of an over-
sized prosthetic MV as this increases the tension in an already fragile
tissue. Left atrial dissection should be considered when a patient de-
velops acute hemodynamic instability after MV surgery. Prosthesis tilt-
ing on TTE might be an early sign of severe complications such as
forthcoming LA dissection, and a TEE should be considered to better
visualize the prosthesis. Transesophageal echocardiogram is vital to
establish a quick diagnosis and assist in the decision-making.
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Figure 1 Two-dimensional TEE, midesophageal oblique long-axis (0°) view (A) and 2-chamber (72°) view with color-flow Doppler (B)
acquired shortly after return of spontaneous circulation, systolic phase, demonstrates a membranous structure in the left atrium and
severe PVR that fills the false lumen (1) of the dissected left atrium (2), creates a membranous flap that separates the LA cavity from the
false lumen, and obstructs the opening of the bioprosthetic MV (3), preventing adequate filling of the LV.
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Figure 2 Three-dimensional TEE, volume-rendered systolic display from an oblique perspective of the bioprosthetic MV acquired
shortly after return of spontaneous circulation, demonstrates a membranous flap that separates the LA cavity (2) from the false lumen
(1) and obstructs the opening of the bioprosthetic MV (3), preventing adequate filling of the LV.
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Figure 3 Three-dimensional TEE, volume-rendered systolic display from an oblique axial perspective with color-flow Doppler, dem-
onstrates severe PVR, with a turbulent color pattern seen filling the false lumen (arrow).
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Figure 4 Three-dimensional TEE, volume-rendered systolic display from the LA perspective, demonstrates a large paravalvular cavity
near the fibrous trigone (arrow).
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