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Abstract
Mechanical thrombectomy is the standard of care for patients with ischemic stroke due to large vessel 
occlusion with salvageable penumbra and has resulted in improved outcomes. Mechanical thrombectomy is 
performed under fluoroscopy and involves the use of microcatheters introduced into the cerebral circulation. 
A rare side effect of this procedure is granulomatous inflammation due to hydrophilic polymer particles which 
are part of the composition of the microcatheters and can slough off during their usage resulting in a delayed 
inflammatory reaction due to the presence of foreign material. We report a case of a 70-year-old woman who 
presented with a seizure several months after mechanical thrombectomy whose imaging demonstrated 
vasogenic edema in the territory of her infarct, suggestive of a granulomatous reaction. She was successfully 
treated with intravenous steroids followed by an oral steroid taper which resulted in clinical improvement and 
resolution of the lesion. The recognition of this rare condition is important as it can lead to delayed 
neurological complications, which can be treated with steroids.
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Introduction
A standard of care for ischemic stroke caused by large vessel occlusion is mechanical thrombectomy. 
Cerebral granulomatous inflammation from mechanical thrombectomy is a rare allergic reaction from the 
hydrophilic polymers coated on endovascular devices. These reactions occur after endovascular devices are 
used to remove a clot/embolus. There are only a few case reports explaining this phenomenon that are 
reported in the literature. These allergic reactions can occur days to months after a mechanical thrombectomy 
and can present with nonspecific findings or renewed neurological deficits in the affected body area post 
ischemic stroke. Even though the occurrence of an allergic reaction such as cerebral granulomatous 
inflammation is rare, more research and data should be gathered on this so proper treatment protocols can be 
established, ensuring efficient patient treatment and care. We add to this body of literature by explaining a case 
encountered at our institution and a review of the topic. [1-4]

Case Report

e-ISSN 2753-9180

SVOA Neurology

https://sciencevolks.com/dentistry/
https://sciencevolks.com/neurology/
https://sciencevolks.com/neurology/
https://sciencevolks.com/dentistry/
https://sciencevolks.com/dentistry/
https://sciencevolks.com/medical-research/
https://sciencevolks.com/dentistry/
https://sciencevolks.com/dentistry/
https://sciencevolks.com/


Case Presentation
A 70-year-old female with a history of congestive heart failure was admitted to our hospital with left sided 
weakness found to have an occlusion of the right internal carotid artery extending into the middle cerebral 
artery (MCA) for which she underwent mechanical thrombectomy. MRI demonstrated restricted diffusion and 
FLAIR hyperintensity suggestive of a right middle cerebral artery distribution acute ischemic stroke (Figure 
1A). Her transthoracic echocardiogram at that time showed severely reduced ejection fraction (35%) and 
mural thrombus. She started anticoagulation with warfarin. She improved post-procedure, though on 
discharge she had persistent left hemiparesis and was discharged to a subacute rehabilitation facility. 

Three months later, while still residing at the subacute rehab facility, she was noted to have twitching of her 
eyes, right gaze preference, dysarthria, and confusion consistent with a focal-onset seizure that resolved by 
the time she arrived in the emergency room. She had a second seizure in the emergency department which 
lasted approximately 30 seconds upon which she was given 1000 milligrams of intravenous levetiracetam. 
After stabilization, her computed tomography (CT) head showed vasogenic edema in the right cerebral 
hemisphere. 

She was readmitted for further workup and MRI of her brain revealed vasogenic edema in the right cerebral 
hemisphere (Figure 1B). Additionally, there were numerous associated small enhancing parenchymal nodules 
within the region of the vasogenic edema. She had no infectious symptoms and the lesions appeared atypical 
for a neoplastic process. Imaging findings were most consistent with cerebral granulomatous inflammation 
from mechanical thrombectomy. 

Subsequently, 1000 mg of intravenous methylprednisolone was administered daily for three days followed by 
an oral steroid taper down to 20 mg of prednisone daily. She was continued on antiepileptic medication with 
levetiracetam 500 mg twice daily, as well as warfarin dosed to an INR goal of 2-3. 

At 3-month follow-up, she had had no further seizures and had a repeat MRI brain which demonstrated 
resolution of the vasogenic edema with persistent encephalomalacia relating to her prior stroke (Figure 1C) 
and was gradually tapered off the prednisone with no further clinical sequelae.
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Figure 1A. MRI brain during hospitalization for 
seizure demonstrating interval progression of 

vasogenic edema and new enhancing nodules 
suggestive of granulomatous inflammation.

Figure 1B. Follow up MRI brain after treatment with 
steroids demonstrating resolution of the vasogenic 

edema and inflammation, with persistent 
encephalomalacia from infarcted tissue.
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Table 1. Review of previously published cases in the literature.

Patient Age & Gender Patient Presentation Imaging Findings Treatment

69-year-old Female
Presented multiple times with episodes of 
transient confusion, disorientation, headache, 
and nausea

MRI findings after thrombectomy revealing 
punctate T2 FLAIR hyperintensities in the right 
parietal lobe with associated enhancement 
and vasogenic edema.

Management consisted of high dose dexamethasone and 
a taper, followed by serial imaging for continued 
monitoring, demonstrating reduction in edema and nodule 
size, and improvement of her symptoms. However, the 
inflammation recurred each time steroids were tapered. 
Lesions were presumed to be granulomatous in foreign 
bodies, based on appearance. Biopsy results of the right 
parietal dura and lesion demonstrated mild 
leptomeningeal mononuclear cell inflammation; however, 
this was influenced by steroid use

59-year-old Female

Presented with a complete occlusion of her 
right proximal middle cerebral artery (MCA) 
and imaging showed a large area of 
penumbra. Cerebral angiogram and 
mechanical thrombectomy were successfully 
performed with reversal of clinical symptoms. 
Eight months following her stroke, she 
developed progressive recurrence of left-
sided neurological deficits with new right 
gaze preference

Repeat MRI imaging showed a lesion with 
progressive confluent T2 hyperintensity with 
greater than 30 admixed punctate areas of 
enhancement, involving cortex and white 
matter of the right parietal, temporal, and 
occipital lobes on T1. Diagnostic brain biopsy 
of the lesion was identified as necrotizing 
granulomatous inflammation secondary to 
hydrophilic polymer.

She was treated with pulse dose methylprednisolone for 
five days followed by a slow taper of 60 mg prednisone 
daily dropping by 10 mg every three days to 20 mg daily. 
At the time of discharge, the patient had near complete 
recovery of her left lower extremity strength, partial 
recovery of left upper extremity strength, with recovery of 
headaches near baseline. Follow-up imaging six weeks 
after steroid therapy showed significant improvement in 
her inflammatory response with post-inflammatory 
evacuation.

73-year-old Female

Presented with complete occlusion of the 
right middle cerebral artery. Cerebral 
angiography and MT were successfully 
performed with improvement in clinical 
symptoms. Left hemiparesis and a 
disturbance in attention appeared after 
discharge and progressed slowly. She was 
re-admitted to our hospital 120 days
after cerebral infarction

Foreign body granulomas diagnosed on biopsy Successfully treated with steroid therapy

78-year-old Male 

Presented with occlusion of the left cervical 
internal carotid artery and the left middle  
cerebral artery. Cerebral  angiography, 
percutaneous  transluminal  angioplasty, 
and MT were successfully performed. On 
the 34th day, he experienced progressive

   consciousness disorder

On the 34 th day, his consciousness worsened; 
the previously detected high-intensity area on 
FLAIR progressively enlarged and more than 
50 contrast-enhanced lesions were in the same 
area. The CSF showed a cell count of <1/μL, a 
protein level of 109 mg/dL, and a glucose level 
of 103 mg/dL.

Administered methylprednisolone at a dose of 1000 mg 
for three consecutive days per week for 6 weeks. After 1 
week of steroid treatment, his consciousness disorder 
improved. On the 61 st day, the multiple enhanced 
lesions on MRI had disappeared and edema on FLAIR

  imaging had reduced.
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Discussion
Cerebral granulomatous inflammation from mechanical thrombectomy is incredibly rare, which means patients 
with this condition are less likely to be correctly assessed and treated. Since this is still a very rare event in 
medicine, it is important these cases are formally documented so treatment protocols can be standardized and 
performed. Following endovascular procedures such as embolectomy or thrombectomy, more physicians 
should be aware of this reaction in patients. With early recognition and medical intervention, clinical providers 
can improve patient outcomes and decrease possible complications.

As noted in previous cases, weeks, or months after an embolectomy or thrombectomy, patients should be 
monitored for physical symptoms such as transient confusion, disorientation, paresis or hemiparesis, 
headache or nausea. If MRI imaging is obtained and physicians are aware of the previous endovascular 
procedure within the past few months, MRI findings such as punctate T2 flair hyper densities, penumbras, 
contrast-enhancing lesions in the same area where the endovascular procedure was performed can suggest 
the possibility of cerebral granulomatous inflammation. A cerebral granuloma is a type IV hypersensitivity 
reaction, for which corticosteroids are considered first-line treatment. As seen in previous cases, management 
with corticosteroid therapy such as methylprednisolone or dexamethasone tapers have shown remarkable 
improvement in patients' symptoms. Patients are followed with serial imaging for continued monitoring around 
4 to 6 weeks after stopping anti-inflammatory treatment. Many patients had total or near-total resolve of their 
symptoms associated with granulomatous inflammation.

However, the optimal dosage, duration, and tapering regimen of corticosteroid therapy for cerebral 
granulomatous reactions is undefined and unstandardized. As additional clinical cases are documented, 
systematic research aimed at establishing evidence-based corticosteroid protocols should be prioritized. 
Standardization would provide clear guidance on corticosteroid initiation, dose adjustments, and tapering 
schedules across the patient’s multiple weeks of treatment, reducing the risks of both under-treatment and 
corticosteroid-related adverse effects. Furthermore, defining appropriate follow-up care — whether under the 
supervision of a neurologist or in collaboration with primary care physicians—will be critical to ensuring long-
term monitoring and comprehensive patient management.

To note, granulomatous reactions following mechanical thrombectomy (MT) can also be obscured by the 
residual sequelae of the initial cerebral infarction, which can also lead to underdiagnosis. Further research into 
the pathophysiology and clinical presentation of cerebral granulomatous reactions are essential to increase 
recognition of this disorder among health care providers. Increased knowledge and awareness will enable 
physicians to differentiate post-stroke sequelae more effectively from symptoms of cerebral granulomatous 
inflammation. Diagnostic distinction is vital to decreasing the likelihood of underdiagnosis, implementing the 
appropriate therapeutic treatment, and ultimately improving long term patient outcomes. Finally, developers of 
devices used in a mechanical thrombectomy, or other endovascular procedures should become aware of the 
risk of a patient developing a granulomatous reaction from their product so alterations can be made to prevent 
these reactions in the future. Recognition of this complication could inform future device design and material 
selection, thereby reducing the risk of a granulomatous reaction. Also, awareness of this issue highlights the 
critical need for collaboration between physicians, researchers, and device developers so adverse medical 
events or immune reactions to medical devices can be prevented and improve patient outcomes. [1-11]

Conclusion
We reported on a case of a cerebral granulomatous inflammation reaction which occurred three months after 
our patient underwent a mechanical thrombectomy following an occlusion in the right internal carotid artery 
that extended into the middle cerebral artery (MCA). These adverse immune reactions are rare and as such 
more data needs to be collected so efficient treatment guidelines can be established. Ultimately, optimal 
dosing, duration, and tapering regimen of corticosteroid therapy for cerebral granulomatous reactions should 
be researched and standardized to improve patient outcomes and decrease possible complications.
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