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Abstract
Stroke in the pediatric population is rare. Despite presentation similar to that seen in the adult pa-
tient, the diagnosis in a child can be missed or mistaken for a more common stroke mimic. Due to 
its rarity, there are no completed pediatric clinical trials investigating best treatment, though guide-
lines have been extrapolated from adult guidelines and retrospective cohort studies to include 
some combination of thrombolysis and mechanical thrombectomy. Rarer still is pediatric stroke 
caused by tumor embolus. We present the case of a young child diagnosed with stroke secondary 
to osteosarcoma embolism to the left internal carotid artery and review the relevant literature to 
discuss the considerations and challenges of treatment of stroke in the pediatric population.
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Introduction

Pediatric stroke is rare, occurring at rates of 1–2 per 100,000 children annually [1]. Signs 
and symptoms are similar to those seen in adults; however, there are often delays in diagnosis 
due to decreased awareness of pediatric stroke in the community at large. Delays in diagnosis, 
either through lack of consideration of pediatric stroke or misdiagnosis with a stroke mimic, 
can lead to worsening ischemic damage and poorer outcomes [1]. In the absence of pediatric 
clinical trials, treatment guidelines have been extrapolated and adapted from those established 
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for the adult population. Tissue plasminogen activator (tPA) has been used in children within 
the first 4.5 h from stroke onset, but few supporting data exist, and more robust studies are 
needed to fully assess its safety and efficacy [2]. Similarly, retrospective studies have shown 
that thrombectomies improve outcomes in pediatric stroke patients when performed within 
6 h from stroke onset [3–6]. Although more prospective data are required for both tPA and 
thrombectomy use in children, the current standard of care includes both of these interven-
tions in children presenting with strokes [1]. Herein, we report the exceptionally rare case of 
a pediatric stroke caused by a tumor embolus in the setting of metastatic osteosarcoma.

Case Report

The patient was a 6-year-old female with a history of high-grade osteosarcoma with 
chondroblastic differentiation of the left distal femur status after palliative left leg ampu-
tation with hip disarticulation and multiple rounds of chemotherapy, who initially presented 
with disease progression and new pulmonary metastases. At baseline, she ambulated with 
a walker due to the amputation, but otherwise had no neurologic deficits. During this 
admission, she experienced acute right-sided weakness and facial droop. A stroke code was 
activated, and her exam at that time was significant for a National Institutes of Health Stroke 
Scale (NIHSS) of 9 for right facial droop with right tongue deviation, right arm and leg 
strength of 2/5, and decreased sensation on the right. Magnetic resonance imaging and 
magnetic resonance angiography showed restricted diffusion in the left centrum semiovale 
extending caudally to the basal ganglia with complete occlusion of the left paraclinoid 
internal carotid artery (ICA). Large vessel occlusion was called close to the 4.5-h time mark 
from her last known normal, and therefore tPA was deferred, and the patient was intubated 
and taken directly for thrombectomy.

After right femoral access was obtained, an injection of the left ICA confirmed complete 
occlusion just distal to the takeoff of the ophthalmic artery (shown in Fig. 1a, b). Given the 
patient’s age, small size, and prior amputation, we attempted to work primarily through a 
5-French system to avoid femoral artery injury and limb compromise. Aspiration was first 
attempted with “A Direct Aspiration First Pass Technique” (ADAPT) technique; however, this 
did not result in any significant recanalization after several attempts. A stent retriever was 
then deployed across the occlusion; however, again there was no significant recanalization 
noted. This system was therefore exchanged for a standard 6-French system including aspi-
ration catheter and stent retriever, and clot retrieval was attempted utilizing a variety of 
thrombectomy techniques. Only trace recanalization was noted, with minimal opacification 
of the ipsilateral A1 segment (shown in Fig. 1c, d). The procedure was aborted, and after 
sheath exchange, a 6/7-French Mynx closure device was used. A small specimen was obtained 
and sent for pathology analysis, which was notable for pleomorphic neoplasm with osteoid 
and cartilaginous production consistent with high-grade osteosarcoma with osteoblastic and 
chondroblastic differentiation (shown in Fig. 2). The patient remained in the hospital for 
almost 2 weeks following the procedure, and at discharge, her exam was notable for persistent 
dense right-sided hemiparesis and aphasia that require extensive outpatient therapy.

Discussion

Here, we presented the case of a child who suffered acute ischemic stroke secondary to 
osteosarcoma embolism to the ICA. Though rare overall, the pediatric cancer patient is at 
increased risk of stroke given the hypercoagulable state of cancer and the potential for metastases 
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and extension or embolism of tumor [7]. Though the source and route of the embolus is not 
certain, the cause of the occlusion is believed to be tumor embolus versus metastasis or tumor 
extension for a few reasons. First, embolism is a rare but known complication of metastatic 
sarcomas [8]. Second, upon partial thrombectomy, we were able to core a sample piece for 
pathology analysis, which confirmed high-grade osteosarcoma. There was no extravasation 
of contrast noted after manipulation of the thrombus, meaning the vessel wall was intact and 
not involved in the embolism. Additionally, the patient has multiple metastatic nodules in her 
lungs, which can embolize to the brain through a number of routes. Given her large thoracic 
tumor burden, it is possible that tumor invasion has created an anatomic intrapulmonary 
shunt between pulmonary veins and arteries. This then leads to a pathologic connection from 
the right heart into the pulmonary veins, bypassing the smaller pulmonary circulation and 
allowing tumor to paradoxically embolize from systemic venous circulation to cerebral circu-
lation. An alternative possible source of an embolus could be a cardiac metastasis. A mass was 
seen in her right ventricle on transthoracic echocardiogram. No mass was seen in her left 

a b

c d

Fig. 1. Angiographic images from before attempted thrombectomy showing complete occlusion of the left 
ICA distal to the takeoff of the ophthalmic artery (AP (a); lateral (b)). There was no significant recanalization 
seen after attempted thrombectomy (AP (c); lateral (d)). ICA, internal carotid artery.
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atrium or ventricle, though it remains possible that the embolism could have originated there. 
Importantly, transthoracic echocardiogram did not show a cardiac or intrapulmonary shunt, 
and no atrial communication was seen on bubble study. Given these results and her recent 
pulmonary instrumentation during thoracoscopic biopsy, the more likely possibility is that a 
small tumor embolized into the pulmonary veins from a pulmonary nodule. This route of 
embolism is further supported by tumor abutment with pulmonary vessels seen in the left 
lung on CT of the thorax (shown in Fig. 3). The pattern of enhancement of the inferior 
pulmonary tumor shows draining into the adjacent pulmonary vein as shown in Figure 3b, 
which suggests a possible route of embolism.

There have been few case reports of tumor embolus from osteosarcoma causing stroke. 
Involvement of the skull and brain [9] and involvement of major neck vessels has been docu-
mented, but all of these reports note extravascular compression of vessels versus vascular 
infiltration and occlusion by tumor [10]. To our knowledge, no such report exists of similar 
involvement of intracranial vessels causing stroke. Of the reports pertaining to stroke in the 
sarcoma patient, all describe some sort of cardiopulmonary manifestation of disease, 
consistent with the presentation of the patient included herein [11, 12]. Importantly, none 
involve children, making this case report the first of its kind.

Only 3 cases of endovascular thrombectomy for noncardiac tumor embolus to major 
cerebral vessels have been reported. In one, Soto et al. [13] report the history of a 57-year-old 
woman with known chondroblastic osteosarcoma of the chest wall with renal metastases and 

a b

c d

Fig. 2. a, b HE-stained sections of the portion of the embolus extracted from the patient’s ICA during at-
tempted thrombectomy showed a pleomorphic sarcoma with osteoblastic and chondroblastic differentiation 
with osteoid and cartilaginous production consistent with the patient’s history of a high-grade osteosarcoma 
with osteoblastic and chondroblastic differentiation. c, d HE-stained sections from the patient’s previous 
lung biopsy of the right upper lobe lesion was histologically similar, also consistent with high-grade osteo-
sarcoma with osteoblastic and chondroblastic differentiation. ICA, internal carotid artery.
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deep vein thrombosis who presented with acute right-sided weakness and aphasia. She was 
noted to have large masses in both atria which were thought to be the nidus for tumor 
embolus. While this case and others [14, 15] demonstrate successful endovascular mechanical 
thrombectomy for tumor emboli in adults, mechanical thrombectomy in the pediatric popu-
lation presents additional technical challenges given the smaller size of the patients and their 
vasculature, which can significantly limit device selection. In one of the larger retrospective 
studies of thrombectomies in children, Sporn et al. [6] showed that younger children had 
poorer outcomes in their group, which could be partially due to the smaller vessel size and 
more difficult access in those patients.

Conclusion

We present the rare case of pediatric stroke secondary to osteosarcoma embolus. To our 
knowledge, this has not been previously reported. Delays in recognition and treatment of 
pediatric stroke can lead to devastating outcomes. Stroke should remain on the differential 
diagnosis for altered mental status in children, especially with a history of intrapulmonary 
neoplasm. If stroke in the pediatric patient is confirmed, mechanical thrombectomy should 
be attempted when tumor embolization is the suspected mechanism of occlusion. Though 
successful cases of recanalization in the setting of tumor embolism have been previously 
reported, this case highlights the technical challenges of mechanical thrombectomy for tumor 
embolus of this histopathology in the pediatric patient.

a

b

Fig. 3. CT of the thorax from 2 weeks prior to 
stroke presentation showing tumor abutment 
with left superior pulmonary artery (a) and 
left inferior pulmonary vein (b).
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