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Abstract

We present a novel case of acute ischemic stroke in the postoperative setting of open septal myectomy. A 24-year-old
woman developed acute left hemiparesis and rightward eye deviation the morning after surgery. She underwent emergent
endovascular stoke therapy by mechanical embolectomy with successful retrieval of a fragment of myocardium that was
obstructing the right middle cerebral artery. To our knowledge there has been no previous case described of a myocardial
fragment causing a proximal intracranial artery occlusion with resulting ischemia and infarction.
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Introduction

Ventricular septal myectomy is a mainstay therapy for
treatment of hypertrophic obstructive cardiomyopathy.
For patients with heart failure symptoms refractory to
maximal medical therapy, septal myectomy has been
shown to be both effective and safe.' ™ Data from the
US Nationwide Inpatient Sample (NIS) Database show
an overall complication rate of 30.2% after myectomy
surgery, with the majority of complications being car-
diac in nature. Only 2.6% of patients suffered post-
operative cerebral ischemia following ventricular
septal myectomy though the mechanisms of stroke
were not detailed.’

Cerebral ischemia secondary to an embolus follow-
ing myectomy surgery is a known possible cause of
stroke in the cardiovascular surgery practice. Almost
all cases are due to embolization of thrombus or
plaque. We report a case of embolization of a myocar-
dial fragment as a treatable cause of stroke following
septal myectomy. Timely endovascular intervention can
allow for retrieval of the embolus, subsequent restor-
ation of blood flow, and a full recovery.

Case report

The patient is a 24-year-old female with a history of
symptomatic hypertrophic cardiomyopathy referred to
the Division of Cardiovascular Surgery for consider-
ation of septal myectomy. She was electively admitted
for transaortic septal myectomy and transapical

midventricular myectomy. The intraoperative course
was uncomplicated. Routine postoperative studies
revealed expected results: normal sinus rhythm with
stable left atrial enlargement and left ventricular hyper-
trophy on an electrocardiogram and a post-bypass
echocardiogram revealing complete resolution of the
70 mmHg gradient with a stable ejection fraction.

On the morning of postoperative day one she was
found to have left sided weakness. Her initial National
Institute of Health Stroke Scale (NIHSS) score was 10
with right gaze deviation, left lower facial weakness, left
upper extremity pronator drift, and inability to lift the
left lower extremity against gravity. She did not report
headache. Noncontrast computed tomography (CT)
imaging revealed hypodensity in the right caudate and
putamen (Figure 1(a)). CT angiogram demonstrated an
occlusion of the proximal M1 segment of the right
middle cerebral artery with leptomeningeal collaterali-
zation (Figure 1(b)). She was emergently transferred to
the angiogram suite and selective catheterization of the
right internal carotid artery confirmed a proximal M1
occlusion with delayed reconstitution of distal middle
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Figure 1. (a) Computed tomography (CT) obtained following onset of symptoms revealing hypodensity. (b) CT angiogram obtained

following onset of symptoms revealing a right M1 occlusion.

cerebral artery (MCA) branches through leptomenin-
geal collaterals (Figure 2(a)). The diagnostic catheter
was exchanged for a 6 French Cook Shuttle guide cath-
eter which was placed into the proximal ICA. Through
the guide, a SACE Penumbra aspiration catheter was
advanced over a Rebar 18 Micro Catheter and a
Transend soft tip microguidewire. At first try, the
microguidewire would not easily negotiate the obstruct-
ive embolus. Thus, the aspiration catheter was pos-
itioned immediately proximal to the obstruction, but
no revascularization occurred after the first pass. A
second attempt to cross the obstruction site with the
microguidewire was successful and a Solitaire stent-
retriever was then deployed across the obstruction
and successfully engaged the embolus. The catheter
with stent retrieval system was then pulled and a
single rubbery embolus was removed (Figure 3). Final
angiographic runs revealed complete revascularization
of the middle cerebral artery territory (Figure 2(b)).
Pathological analysis identified the embolus as myocar-
dium (Figure 4).

Over the ensuing days, the patient experienced pro-
gressive improvement of her left-sided weakness.
Repeat CT revealed a stable infarct with minimal
hyperdensity within the infarct likely reflecting a com-
bination of hemorrhage and contrast. She was initiated
on aspirin for potential endothelial injury following
deployment of the retrieval device. She was transferred
to an acute rehabilitation facility and eventually dis-
charged home. Her NIHSS on post-intervention day
two was 3 and at discharge from acute rehabilitation
was 1, with only a mild facial droop on the left.

Discussion

the most
disease, is

Hypertrophic cardiomyopathy (HCM),
common monogenic cardiovascular

classically characterized by the pathophysiologic effects
of left ventricular outflow obstruction.® Annual mortal-
ity rates in patients with HCM range from 3% to 6%
secondary to fatal arrhythmias and progressive heart
failure. Septal myectomy is now the gold-standard sur-
gical intervention for treatment of symptomatic HCM
refractory to maximal medical therapy.® Reduction of
the outflow obstruction results in improved hemo-
dynamic parameters, improved functional status, and,
consequently, decreased symptoms and decreased inci-
dence of syncope and sudden cardiac death.!>>7:8

Postoperative complications in septal myectomy are
most commonly cardiac in nature. Cerebrovascular
accidents or transient ischemic attacks are uncommon,
reported in only 0.62% to 2.6% of patients.> The case
presented above demonstrates a possible complication,
an acute stroke due to intra-arterial vessel occlusion
by embolus. While rare overall, most postoperative
embolic strokes are due to thrombus or plaque
emboli, but in the case presented here, the embolic
material was proven to be a piece of myocardium.

Myocardial fragment embolization should be
included in the differential diagnosis of a patient with
an acute ischemic stroke in the postoperative setting
after myectomy.

The most common embolic etiologies for cerebral
ischemia include both cardioembolic and atherothrom-
botic sources, 71% and 20%, respectively.10 There are
some clinical features that may assist in delineating the
mechanism of ischemia; cardioembolic sources typically
result in minimal time from onset to maximal deficit,
decreased level of consciousness, Valsalva maneuver at
onset, and co-occurrence of systemic embolic. This is in
contrast to lacunar ischemia and infarction, which can
have a stuttering course and multiple infarcts.'’ The
patient presented here had an extremely short interval
between detection of symptoms to maximal deficit of
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Figure 2. (a) Coronal and sagittal digital subtraction angiography (DSA) of the right internal cerebral artery (ICA) confirming a right M1
occlusion. (b) Coronal and sagittal DSA status post embolus retrieval and revascularization.

Figure 3. Embolus retrieved via Solitaire device and sent as
pathologic specimen.

hemiplegia, fitting a characteristic pattern for cardi-
oembolic etiology. Less common embolic compositions
have been reported including cancerous emboli in
patients with metastatic disease. Cardiac myxomas
and pulmonary neoplasms have been reported as
sources for embolic ischemia as well as neoplastic
aneurysms.'> In a series of 402 patients with cardioem-
bolic stroke, structural cardiac defects, valvular disease,
and arrhythmias were the disorders associated

with emboli.'®> No cases identified myocardial frag-
ments as the embolic material. Myocardial emboli
would be more expected in the postoperative setting,
following surgical manipulation of the myocardium,
rather than in patients not undergoing cardiac surgery.
Surgeons are well aware of the possibility of myocardial
fragment embolization, as in this case, but it remains a
rare cause of cardioembolic stroke postoperatively.
While intravenous thrombolysis (i.v. tPA) is the
standard of care for eligible patients with acute ische-
mic stroke, our patient was not eligible for this treat-
ment because of the recent cardiac surgery. In
retrospect, knowing that the embolus was composed
of myocardium, tPA would not have been successful
in recanalizing the vessel regardless. Endovascular ther-
apy (EVT) improves the rates of recanalization and
good functional outcomes in patients with proximal
large vessel occlusions. EVT is becoming standard of
care in patients who fulfill certain clinical criteria after
publication of numerous clinical trials proving its effi-
cacy and safety.'* 2> EVT has improved the rate of
favorable functional outcomes, classified as Modified
Rankin Scores (mRS) of 2 or less at 90 days, from
19-36% to 33-60 % in patients with large vessel occlu-
sion.'®!®2% The improvement in outcomes is attributed
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Figure &. (a) Low power photomicrograph of pathologic specimen revealing myocardium. (b) High power photomicrograph.

to improved rates of recanalization and reperfusion in
carefully selected patients who have relatively small
infarct cores, large areas of salvageable brain tissue,
and favorable ability to rehabilitate. Newer clot retrie-
val devices achieve recanalization rates of 75-94% in
large trials, which is much improved compared with
first generation devices.'®!”*!? Endovascular inter-
vention is the treatment of choice in a postoperative
patient with large vessel occlusion and a not-yet com-
pleted cerebral infarction.'>'®2° With EVT, the inter-
ventionalist has multiple tools in their armamentarium
including aspiration and clot retrieval devices, both of
which were utilized in the patient presented, with the
stent-retriever successfully removing the embolus and
recanalizing the MCA.

To our knowledge, embolization of myocardial frag-
ment as a cause of ischemic stroke has not been
described, but, given the nature of the procedure,
must be considered in the differential of a patient
with an ischemic stroke after myectomy. In our case,
myocardium was suspected as the embolic obstruction.
The myocardial fragment was not easy to cross with the
microguidewire and only after a second careful attempt
were we able to negotiate a channel between the embo-
lus and the vessel wall which allowed us to deploy a
stent-retriever. The timely intervention with removal of
the embolus and recanalization of the MCA allowed
our patient to make a full recovery from both her
myectomy and her stroke.

Conclusion

This case demonstrates an unusual but potentially
treatable etiology of intracranial arterial occlusion
that should be considered in a patient with stroke
symptoms after septal myectomy. Embolization of a
myocardial fragment may be amenable to successful
endovascular stroke therapy if recognized in a timely
fashion.
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