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Case Presentation: There have been debates about whether it is safe to use recombinant tissue
plasminogen activator (rt-PA) in patients with cardiac myxoma who referred with ischemic
stroke to the hospital's emergency.

Results: The patient was a young case of atrial myxoma with initial presentation of acute
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Highlights
e Cardiac myxoma accounts for 50% of all primary cardiac tumors.
e Cardiac myxoma may cause acute ischemic stroke.
e The mechanism might be the embolization of the adherent thrombus to the tumor.
o [V rt-PA is effective in case of acute ischemic stroke caused by cardiac myxoma.

o [V rt-PA can be administered without added complications in case of acute ischemic stroke caused by cardiac myxoma.

Plain Language Summary

Cardiac Myxoma is one the heart tumors. It usually develops in left atrium and detected by echocardiography. Car-
diac myxoma might be problematic in that it can cause brain infarction. It is believed that the adherent clot to the tumor
might dislodge and cause brain vessels occlusion. The use of recombinant tissue plasminogen activator (rt-PA) is gen-
erally safe in terms of early treatment of acute brain infarction in the emergency rooms. It is till debatable among neu-
rologists in cases of cardiac myxoma with concerting the helpfulness and safety of rt-TPA. In this report, we described
a young male who was later found to be a case of atrial myxoma with initial presentation of brain infarction. He was
treated with intravenous rt-PA as the first-line therapy. No bleeding or any other complications occurred afterward. On
the fourth day of admission, the patient underwent cardiac surgery for the removal of cardiac myxoma and on the tenth
day, the patient was discharged in good general condition. After being discharged, he continued using aspirin. One and
a half year follow-ups revealed no further brain events or any other complications. Our case provides another evidence

of the effectiveness and safety of using intravenous rt-PA in case of cardiac myxoma.

1. Introduction

yxoma, as the most common primary

cardiac tumor, may cause systemic em-

bolization and frequently is presented

as ischemic stroke (Ekinci & Donnan,

2004). We believe that the administra-
tion of recombinant tissue plasminogen activator (rt-PA)
for stroke is still controversial in cases of cardiac myxo-
ma, although it is generally recognized as safe for early
treatment of acute ischemic stroke (Dong et al., 2020).
This is mainly because of fears among clinicians that
t-PA in cases of cardiac myxoma could be associated
with a higher risk of intracerebral hemorrhage (Chutinet,
Roongpiboonsopit, & Suwanwela, 2014). Some reports
are for and some against this concept and a few studies
report about utilizing rt-PA as the treatment of ischemic
stroke in these cases. Hereby, we describe a young case
of atrial myxoma whose initial presentation was acute
cerebral infarction symptoms. The patient was given in-
travenous rt-PA at the emergency room. After the diag-
nosis of cardiac tumor, cardiac surgery was performed
on the fourth day of admission, and finally, he was dis-
charged with complete functional recovery.

2. Case Presentation

We present a 31-year-old man with no significant past
medical history with left-sided sudden hemiparesis
which started 2 hours before admission. On admission,
his National Institutes of Health Stroke Scale (NIHSS)
score was 10. Initial physical examination revealed a
body temperature of 37.1°C, pulse rate of 76 bpm, and
blood pressure of 125/80 mm Hg. The electrocardiogram
showed sinus rhythm. A spiral brain CT scan without
contrast was done immediately which was normal. All
criteria for intravenous thrombolysis were met. Finding
no contraindications, we decided to start thrombolysis.
The patient received 0.9 mg/kg rt-PA (a total dose of 58
mg) based on a standard protocol. Door-to-needle time
and symptom-to-needle time were 50 and 170 min, re-
spectively after he became stable. Later, brain MRI was
performed disclosing hyperintensity of periventricular,
centrum semi-oval, and subcortical areas of both sides.
Diffusion-weighted MR imaging (DWI) showed restric-
tion of right centrum semi-oval in parietal lobe which
confirmed acute infarction (Figure 1). He was admitted
to the stroke unit. After 24 hours of thrombolytic therapy,
his NIHSS score was 1 due to slight dysarthria. His mo-
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tor forces however, recovered completely. The control
CT scan was obtained revealing an acute infarction over
the left Middle Cerebral Artery (MCA) territory with no
evidence of hemorrhage. Aspirin 80 mg/d, clopidogrel
75 mg/d, and prevention of deep venous thrombosis with
heparin were started. Transthoracic echocardiogram dis-
covered a large, mobile, ovoid, and heterogeneous mass
in the left atrium, attached with a long narrow stalk to the
interatrial septum protruding to the left ventricle during
diastole, with normal size cardiac chambers and normal
ejection fraction (55%) (Figure 2). According to cardio-
thoracic surgery consultation, dual antiplatelet therapy
was discontinued and the dose of heparin increased to
900 U/h. On the fourth day of admission, the patient
underwent cardiac surgery. The size of the tumor was
5 in 4.5 cm and histologic examination confirmed the
diagnosis of myxoma. There were no complications, in-
cluding bleeding. On the tenth day of admission, the pa-
tient was discharged in good general condition while his
NIHSS score and Modified Ranking Scale (MRS) score
were both zero. After being discharged, he continued us-
ing aspirin 80 mg/d. His one and a half year follow-ups
until now have revealed no further embolic events or any
other complications.

3. Discussion

Cardiac myxoma, detected by echocardiography, ac-
counts for 50% of all primary heart tumors and the rea-
son for 0.5% of strokes, mainly in the territory of MCA
(Thyagarajan, Kumar, Patel, & Agrawal, 2017; Yuan, &
Humuruola, 2015). Cardiac myxoma mainly develops
in the left atrium and leads to 35% embolization which
frequently affects the central nervous system in ischemic
stroke as well as retinal arteries (Iyer, Aung, Awan, Ko-
sosky, & Barn, 2016). It has been claimed that compared
to the tumor itself, it is the adherent thrombus to the tu-
mor which embolizes more (Herbst et al., 2005; Abas-
cal, Kasznica, Aldea, & Davidoff, 1996; Demaerschalk
et al., 2016). We could not determine whether the ad-
herent thrombus or a portion of the tumor itself was the
source of cardiac emboli in our case. However, since the
intravenous rt-PA was successful in treating this patient,
it can be assumed that the blood clot might have been the
source of emboli rather than tumoral particles.

Although cardiac mass is not considered as an exclu-
sion criterion in the guidelines and is not a warning in
the current FDA labels (Sato, Saji, Kobayashi, Shiba-
zaki, & Kimura, 2016), there have been debates whether
it is safe to use rt-PA in patients with underlying cardiac
myxoma who are admitted with acute ischemic stroke at
emergency rooms. Some reports had stated the risk of
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intracerebellar hemorrhage after using rt-PA in patients
with cardiac myxoma. It is argued that one-third of pa-
tients with left atrial myxoma has been diagnosed with ce-
rebral aneurysm (Vigano et al., 2013). These aneurysms
are probably caused by tumoral invasion to arterial walls.
It is said that these microaneurysms make patients prone
to bleeding (Al-Said, Al-Rached, Baeesa, Kurdi, Zabani,
& Hassan, 2013).

Some authors have reported thrombolysis in ischemic
stroke without any intracranial hemorrhage in cases
with myxoma so far (Sun, Tai, & Lee, 2011; Chutinet,
Roongpiboonsopit, & Suwanwela, 2014; Gassanov et
al., 2011) while some others have reported intracranial
hemorrhage after using rt-PA in myxoma cases (Kohno
etal.,2012; Hatayamaetal., 2012; Kulkarni, Yadav, Mus-
tare, & Modi, 2014). One study suggested that using IV
rt-PA leads to less intra-cerebellar hemorrhage in young
patients and it may cause more hemorrhage in those who
are older than 65 years (Kulkarni et al., 2014). To our
knowledge, all myxoma cases who experienced intra-
cranial bleeding after IV rt-PA were older than 65 years
(Gassanov et al., 2011; Kohno et al., 2012; Hatayama
et al., 2012; Kulkarni et al., 2014). Accordingly, our pa-
tient was young, 31 years old, and markedly recovered
within 24 hours of thrombolysis without any intracere-
bral hemorrhage. In our case, However, since we did not
want to lose time, the injection was performed before the
echocardiography, so we did not know about the cardiac
myxoma at the time of thrombolysis.

Another fact is that earlier thrombolysis is associated
with a lesser chance of symptomatic hemorrhage (De-
maerschalk et al., 2016; Gassanov et al., 2011). This
was true for our patient since we started thrombolysis
within 2 hours of stroke onset which might have re-
duced the risk.

Intra-atrial injection as an alternative approach has also
been suggested in some reports. This invasive approach
has the merit of envisioning the vessels directly, thus fo-
cal injection can be performed directly only on the oc-
cluded vessels. Furthermore, those arteries which aneu-
rysmal are easily visible. This therapy might reduce the
hemorrhage risk of thrombolytic therapy in strokes as-
sociated with myxoma (Kohno et al., 2012; Chong, Vraa
niak, Etienne, Sherman, & Elkind, 2005). This strategy
has been successfully reported in some reports in similar
cases (Bekavac et al., 1997).

Another significant point in ischemic stroke due to car-
diac myxoma is the safe interval between recent stroke
and cardiac surgery. Generally, since there is a risk of
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recurrent emboli, it seems critical to remove cardiac
myxoma as soon as possible. On the other hand, the
therapeutic dose of anticoagulants which is required be-
fore cardiac surgery is a matter of concern due to the in-
creased risk of intracerebral hemorrhage in an ischemic
brain with vascular dysregulation, especially in patients
who have received thrombolytic therapy recently. There
have been no clear guidelines in this regard. However,
in one study it was recommended to perform open-heart
surgery at least 4 weeks after ischemic stroke to reduce
the mortality rate (Eishi, Kawazoe, Kuriyama, Kitoh,
Kawashima, & Omae, 1995). A recent study suggested
early surgery if the territory of the infarct is not too large
(Yuan & Humuruola, 2015).

Our case underwent cardiac surgery 90 hours after
stroke onset and there were no complications such as
massive bleeding. After 10 days of hospitalization, he
was completely recovered and was discharged with an
MRS of 0.

4. Conclusion

Our case provides another evidence of the efficacy and
safety of intravenous rt-PA in cases of cardiac myxoma.
However, we cannot always expect thrombolytic thera-
py to be effective, especially in tumor emboli. Therefore,
further research is needed in a larger population to de-
termine safe and effective therapies for brain infarction
associated with cardiac myxomas.
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