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Pediatric stroke is an uncommon occurrence, with 
an estimated incidence of 2.3–13 per 100,000 chil-
dren.13 Although rare, the incidence appears to be 

rising. Acute ischemic stroke (AIS) is associated with sig-
nificant morbidity and mortality; up to 50%–80% of survi-
vors have neurological deficits, most commonly hemipa-
resis, but also long-term neuropsychiatric and behavioral 
issues.4 The etiology of AIS in the pediatric population 
differs from that in adults because pediatric stroke is of-
ten related to congenital disease or trauma as opposed to 
acquired cardiovascular complications.5 Cardiac myxoma 
is the most common primary heart tumor and is a benign 
neoplasm of endocardial origin. The location is usually in 
the left atrium. Atrial myxomas can be associated with a 
syncopal episode or sudden death as well as embolization 
resulting from tumor dislodgment or thrombus formation 
that can lead to AIS.12 These lesions usually have an in-
sidious presentation and the diagnosis is rarely known be-
fore or at the onset of stroke. We report an unusual case 
in which mechanical thrombectomy was used in the suc-

cessful treatment of AIS secondary to a pediatric atrial 
myxoma.

Case Report
History and Examination

An 11-year-old boy with a medical history notable for 
Raynaud syndrome and recurrent rash on both feet was 
brought to the pediatric emergency room 1 hour and 15 
minutes after a syncopal episode during soccer. Follow-
ing his initial collapse, the patient developed acute-onset 
dense left-sided hemiparesis, facial droop, right gaze devi-
ation, and dysarthria. On examination his initial pediatric 
National Institutes of Health Stroke Scale (NIHSS) score 
was 16, and inspection of the extremities revealed multiple 
blanching lesions across his feet bilaterally (Fig. 1). Sub-
sequent imaging including head CT and CT angiography 
demonstrated early evidence of hypodense changes in the 
right hemisphere (Fig. 2 left) and complete occlusion of 
the proximal M1 segment of the right middle cerebral ar-
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tery (MCA) (Fig. 2 right). In line with current guidelines 
for pediatric AIS, he was not eligible for intravenous (IV) 
recombinant tissue plasminogen activator (r-tPA) therapy 
due to risk for significant bleeding, and instead underwent 

emergency endovascular surgery for clot retrieval at 3 
hours and 3 minutes after initial onset of symptoms.

Endovascular Management
A diagnostic cerebral angiogram was performed under 

general endotracheal anesthesia. Selective catheterization 
of the right internal carotid artery confirmed complete oc-
clusion of the right M1 segment of the MCA, as well as oc-
clusion of a fetal posterior communicating artery (PCoA) 
(Fig. 3).

Mechanical thrombectomy was initially attempted us-
ing the Trevo clot retrieval system (Concentric Medical, 
Inc.), with 3 passes in the MCA; however, only partial clot 
retrieval was possible, and the M1 segment remained oc-
cluded (images not shown). The thrombectomy was par-
ticularly difficult because of significant clot resistance; the 
retrieved portions of the clot were unusual and appeared 
fatty, gelatinous, and friable. Complete revasculariza-
tion of the proximal M1 segment with thrombectomy was 
achieved using the Penumbra 041 System (Penumbra, 
Inc.). Small distal MCA emboli and fetal PCoA emboli 
were noted after restoration of flow in the proximal MCA 
(Fig. 4), and the Penumbra System 026 was used to re-
vascularize the distal branches of the MCA as well as the 
fetal PCoA. In summary, we achieved complete revascu-
larization of the M1 segment of the MCA, the fetal PCoA, 
and approximately 90%–95% of all distal branches; only 
1 small distal MCA branch remained stagnant at the end 
of the procedure and was in a territory no longer amenable 
to thrombectomy (Fig. 5).

Postoperative Course and Follow-Up
In the postoperative period the patient was noted to 

have some improvement, with movement in the left upper 
extremity by withdrawing to painful stimuli, but initially 
no movement was appreciated in the left lower extremity. 
As part of his stroke workup, the patient was started on 
aspirin, and echocardiography was performed on hospital 
Day 2, which revealed a 4 × 3–cm, pedunculated, ragged-
edged, mobile mass attached to the lower one-third of the 
left side of the atrial septum, prolapsing into and across the 
mitral valve. The cardiac surgeons evaluated the patient for 
this large left atrial mass and determined that it was con-
sistent with a myxoma; he was taken to the OR urgently for 

FIG. 1. Photographs showing mottled erythematous lesions in the feet 
consistent with livedo reticularis, which is the cutaneous manifestation of 
peripheral emboli from atrial myxoma. Figure is available in color online 
only.

FIG. 2. Left: Axial noncontrast CT scan acquired on arrival, dem-
onstrating early evidence of hypodense changes in the right hemi-
sphere.  Right: Subsequent CT angiogram revealing complete right 
MCA occlusion from a proximal M1 segment thrombus.

FIG. 3. Pretreatment cerebral angiography with anteroposterior (AP) 
(left) and lateral (right) projections demonstrating right proximal MCA 
(white arrows) and fetal PCoA (black arrows) occlusions.
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removal of the mass to prevent additional embolic events. 
The specimen was sent to the pathology laboratory, which 
confirmed the diagnosis of atrial myxoma (Fig. 6).

By hospital Day 3, the patient had significant improve-
ment in his left lower-extremity function and modest 
improvement in the left facial droop. He had continued 
improvement over the next week and was ambulatory by 
hospital Day 6. By hospital Day 9, the patient’s NIHSS 
score had been reduced to a 7, and he regained significant 
strength of 4 to 4+/5 on the left side, with some apraxia. 
He was also functionally independent, with a modified 
Rankin Scale score of 1, and was discharged the following 
day for inpatient rehabilitation.

Discussion
Primary cardiac tumors are extremely rare in the pe-

diatric population, with a prevalence of 0.0017–0.28 in 
autopsy series.15,17 Although atrial myxomas are only the 
third most common form of cardiac tumors in children, 
these are of particular interest due to their autosomal 
dominant inheritance pattern and potential to generate 
AIS.3,18 Similar to our patient, a number of previous case 
reports indicate that AIS and neurological deficits second-
ary to embolic occlusion are the most common complica-
tions of atrial myxoma.1,6 In addition, as seen during the 
thrombectomy of our patient, emboli secondary to atrial 
myxoma are particularly problematic due to their friable, 
gelatinous, and/or villous composition, which may impede 
optimal response to traditional embolic treatments.7,14

While there are clear guidelines for the treatment of 

stroke in adults, several barriers have prevented the devel-
opment of stroke guidelines in the pediatric population. 
Primarily, the low incidence of stroke in children delays 
diagnosis and prevents clinical trials that address effective 
treatment.2 Contrary to adult guidelines for AIS, there are 
no recommendations for IV r-tPA in the pediatric setting. 
The American College of Chest Physicians recommends 
anticoagulant therapy with low-molecular-weight heparin 
or vitamin K antagonist for 3 months in children suffering 
from AIS of cardioembolic origin.11,16 

Given the lack of approved therapy for the treatment of 
thromboembolic stroke in pediatric patients, more studies 
are necessary to determine the most effective treatments 
of stroke in the pediatric population. Although the Throm-
bolysis in Pediatric Stroke (TIPS) trial was designed to 
determine the efficacy of IV r-tPA in children, this mo-
dality may be ineffective in patients with stroke-related 
atrial myxoma because the course of presentation is often 
deceiving, extending time to diagnosis outside the thera-
peutic window. Atrial myxomas are also associated with 
aneurysms, a contraindication to IV r-tPA and, if the myx-
oma itself embolizes, it is not treatable by thrombolysis.9,10 
Together, these potential complications support mechani-
cal thrombectomy as an alternative in the treatment of ce-
rebral embolism secondary to atrial myxoma.

Mechanical thrombectomy has been described in a 
number of pediatric case reports as treatment for occlusive 
AIS.8 In previously documented cases in the literature,19 
pediatric patients were treated within a mean time of 17.6 
hours (range 3–44 hours) with a variety of techniques and 
devices. In cases of documented complete recanalization 

FIG. 4. Angiography with AP (upper) and lateral (lower) projections demonstrating successful recanalization of the proximal M1 
segment after mechanical thrombectomy. Small distal emboli were noted in the distal MCA segment (white arrows) and right fetal 
PCoA (black arrows). Images represent sequential frames.
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following successful mechanical thrombectomy (8 of 15 
reported cases), there has been a trend toward favoring the 
use of the Penumbra device (50%; 4 of 8 cases) over that 
of the Solitaire device (25%; 2 of 8 cases), although there 
is still no consensus to date.8,19 

Despite these prior reports, none have addressed the 
use of mechanical thrombectomy in the management of 
embolic thrombi of atrial myxomatous origin. Only 1 case 
report describes mechanical thrombectomy in retrieval 
of clot secondary to atrial myxoma in an adult present-

FIG. 5. Final cerebral angiogram in the lateral projection after completion of mechanical thrombectomies targeting the remain-
ing emboli. We achieved complete revascularization of the right proximal M1 segment, the right fetal PCoA, and approximately 
90%–95% of all distal right MCA branches. There was only 1 small distal MCA branch (white arrow) that remained stagnant and 
was in a distal territory no longer amenable to thrombectomy. Images represent sequential frames. Inset is of a representative AP 
projection.

FIG. 6. Left: Photograph showing gross pathology of the 4 × 3 × 2.8–cm atrial myxoma retrieved at surgery. The tumor is at-
tached to myocardium by a short stalk, and has a gelatinous and friable consistency similar to the material encountered during 
mechanical thrombectomy.  Right: Photomicrograph of a specimen used for histopathological investigation demonstrating spindle 
and stellate myxoma cells in an abundant edematous and myxoid matrix. The myxoma cells form strands and rings around capil-
laries in a characteristic pattern. H & E, original magnification ×20. Figure is available in color online only.
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ing with left MCA syndrome. Similar to our case, Garcia-
Ptacek et al.7 describe clot resistance requiring multiple 
passes for complete removal during thrombectomy. In ad-
dition, in the adult cases variability in success and subse-
quent clinical outcome have been described, further high-
lighting the unique complications posed by atrial myxoma 
emboli secondary to clot heterogeneity. Lee et al. also 
suggest that mechanical thrombectomy may be superior 
to IV r-tPA in the setting of atrial myxoma emboli due to 
their association with microaneurysms.12 Together, prior 
evidence in adults and the pediatric case reported here 
support mechanical thrombectomy as a treatment modal-
ity for cerebral emboli secondary to atrial myxoma.

Conclusions
This case report provides support for acute mechanical 

thrombectomy as a safe and effective treatment for occlu-
sive stroke secondary to pediatric atrial myxoma emboli. 
More studies are needed to determine the benefit of me-
chanical thrombectomy, particularly in the setting of atrial 
myxoma, in which aneurysms and heterogeneic clots may 
preclude the use of traditional fibrinolytic or anticoagula-
tion approaches.
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