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ABSTRACT

Arteriovenous malformations (AVMs) are a rare cause of cerebrovascular abnormality with incidence of
about 1 in 100,000 people per year and point prevalence of about 0.2%. AVMs are associated with serious
complications such as intracranial haemorrhage (2-4% a year, 16% and 29% at 10 and 20 years after diag-
nosis), seizures (10-30%), focal neurologic deficits, and headaches. The management options are surveil-
lance, endovascular embolization, microsurgical excision and stereotactic radiosurgery (SRS).

In SRS Stereotactically focused high energy beams of photons induce progressive thrombosis by fibro-
intimal hyperplasia and subsequent luminal obliteration. These changes usually take one to three years
known as “latency period”. Complications are reported in 8% of patients undergoing SRS, including radio-
graphic parenchymal lesions, cranial nerve deficits, seizures, headaches, and cyst formation.

Cyst formation is reported in about 1.2 % of patients undergoing SRS. While the exact mechanism of
post SRS cyst formation is unclear, it is hypothesized that it might be due to damage to the blood brain
barrier and increased vessel wall permeability. Delayed cyst formation is reported with latency period
between 3 and 10 years after radiotherapy for treatment of cerebrovascular AVMs. However, cystic for-
mation with longer latency periods (in one case upto 17 years) after radiotherapy for other causes such as

nasopharyngeal cancers have been reported.
Here we report a case of delayed cyst formation after SRS for cerebrovascular AVM with latency period

of 20 years.

© 2021 Elsevier Ltd. All rights reserved.

1. Introduction

Cerebrovascular arteriovenous malformations (AVMs) are rare
causes of cerebrovascular abnormalities which are associated with
serious complications. Multiple options, including Stereotactic
radiosurgery (SRS), are available for management of AVMs. SRS is
associated with side effects such as delayed cystic formation which
has been reported with a latency period of up to 10 years after SRS
for treatment of cerebrovascular AVMs. We present a case with
delayed cystic formation with unusually prolonged latency period
of 20 years after SRS for cerebrovascular AVM.
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2. Case description

A 79 year old man with background of cerebrovascular arteri-
ovenous malformation (AVM) which was treated with Stereotactic
radiosurgery (SRS) in 1998 presented with slowly progressive
aphasia and memory impairment. He had a background of ischae-
mic heart disease, hypertension, ischaemic colitis and peripheral
vascular disease. He was on Aspirin 100 mg a day, Rosuvastatin
5 mg a day, Amlodipine 5 mg a day and Valsartan 160 mg a day.

His cerebrovascular AVM, which involved the left temporal and
parietal lobes, initially presented with intracranial haemorrhage
and was treated with SRS in 1998 which was not associated with
any immediate complications. He was followed up in outpatient
clinic for 10 years with multiple Brain CT scans, MRIs and CT angio-
grams. All imaging findings showed stable gliosis without any evi-
dence of cyst formation (Fig. 1-A). A digital subtraction angiogram
in 2004 demonstrated complete occlusion of the AVM with no
residual arteriovenous shunt or nidus. In the absence of any indica-


http://crossmark.crossref.org/dialog/?doi=10.1016/j.jocn.2021.01.051&domain=pdf
https://doi.org/10.1016/j.jocn.2021.01.051
mailto:Arash.kahrom@health.qld.gov.au
mailto:Rohan.grimley@health.qld.gov.au
mailto:Rohan.grimley@health.qld.gov.au
mailto:Lindy.Jeffree@health.qld.gov.au
https://doi.org/10.1016/j.jocn.2021.01.051
http://www.sciencedirect.com/science/journal/09675868
http://www.elsevier.com/locate/jocn

A. Kahrom, R. Grimley and R.L. Jeffree

Journal of Clinical Neuroscience 87 (2021) 17-19

Fig. 1. A) MRI Brain 2010. Stable extensive flair high signal in the treatment area with negative mass effect and dilatation of the ipsilateral trigone. Comparing to images from
2001 slight progression of enhancement in area of radiosurgery was noted. B) MRI Brain 2017. New cystic formation with extensive surrounding old encephalomalacia and
gliosis. ¢) Brain MRI 2019. Extensive cystic encephalomalacia involving the left frontal, parietal and temporal lobes. D) Brain CT scan 2019. Successful decompression of two

anterior cysts.

tion of radiologic or clinical relapse or complication of treatment
he was discharged from clinic in 2010.

In 2017 he developed slowly progressive expressive aphasia
and short-term memory impairment. MRI of brain showed an
extensive white matter gliosis and encephalomalacia with new
cyst formation in the Ileft temporal lobe measuring
43 mm x 38 mm x 46 mm (Fig. 1-B).

A year later, he developed focal seizures in the form of recurrent
stereotypical episodes of right facial spasms, dysarthria and confu-
sion lasting for 2-5 min. He also had a slowly progressive weak-
ness in the right upper and lower limbs, and apraxia in the right
upper limb in addition to an ongoing cognitive decline and pro-
gressive deterioration in speech. He scored 10/30 on Montreal Cog-
nitive Assessment. Electroencephalography (EEG) demonstrated 9
fragments of epileptiform activity arising from left posterior elec-
trodes, two of which were associated with facial and right upper
limb spasms. Repeat MRI (Fig. 1-C) showed growth of the multiloc-
ulated cystic lesion measuring 77 mm x 49 mm x 57 mm with
mass effect resulting in effacement of the overlying cortical sulci
and partial effacement of the left lateral ventricle.
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He was started on Levetiracetam for management of seizures
with good effect. However, he continued to have slowly deteriorat-
ing cognition, aphasia and apraxia. There was significant progres-
sive enlargement of the cerebral cysts on a brain MRI in 2019.

He underwent fenestration of the cyst and insertion of Rickham
reservoir in September 2019. Post operative CT brain demonstrated
successful decompression of two anterior cysts while the posterior
cyst persisted. Following cyst fenestration, our patient experienced
remarkable improvement in his speech, power and dexterity. His
apraxia improved, and his wife reported improvement in his cogni-
tion and functional independence. However, his performance on
Montreal Cognitive Assessment remained poor 3 months after
the procedure scoring 8/30.

In summary, our patient had a delayed cystic formation almost
20 years after Stereotactic RadioSurgery for treatment of cerebral
AVM in left temporal and parietal lobes. Delayed cystic formation led
to progressive symptoms of motor, cognitive and language impair-
ment, in addition to focal onset seizures with increased gliosis and
encephalomalacia. Significant improvement of symptoms was
achieved after fenestration of the cysts and Rickham reservoir insertion.
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3. Discussion

Arteriovenous malformations (AVMs) are a rare cause of cere-
brovascular abnormality with incidence of about 1 in 100,000 peo-
ple per year and point prevalence of about 0.2% [1]. AVMs are
associated with serious complications such as intracranial haemor-
rhage (2-4% a year, 16% and 29% at 10 and 20 years after diagnosis)
[2], seizures (10-30%) [3], focal neurologic deficits, and headaches.
The management options are surveillance, endovascular emboliza-
tion, microsurgical excision and stereotactic radiosurgery (SRS)
[4,5].

In SRS Stereotactically focused high energy beams of photons
induce progressive thrombosis by fibro-intimal hyperplasia and
subsequent luminal obliteration. These changes usually take one
to three years known as “latency period”. Complications are
reported in 8% of patients undergoing SRS, including radiographic
parenchymal lesions, cranial nerve deficits, seizures, headaches,
and cyst formation [5].

Cyst formation is reported in about 1.2% of patients undergoing
SRS. While the exact mechanism of post SRS cyst formation is
unclear, it is hypothesized that it might be due to damage to the
blood brain barrier and increased vessel wall permeability. Delayed
cyst formation is reported with latency period between 3 and
10 years after radiotherapy for treatment of cerebrovascular AVMs
[6]. However, cystic formation with longer latency periods (in one
case up to 17 years) after radiotherapy for other causes such as
nasopharyngeal cancers have been reported [5,7].

Here we report a case of delayed cyst formation after SRS for
cerebrovascular AVM with latency period of 20 years. This high-
lights the importance of longer term follow ups for patients treated
with SRS. Furthermore, the significance of potential long term
complications of treatment should be considered when reviewing
different management options.

4. Conclusion

Post stereotactic radiotherapy cerebral cyst formation has been
reported developing 3-10 years post radiotherapy for AVM. Here
we presented a case of cyst formation developing and progressing
20 years after SRS for cerebral AVM. This case highlights the impor-
tance of ongoing follow up and consideration of possible long-term
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side effects of stereotactic radiotherapy. We recommend consider-
ation of delayed cerebral cyst formation in cases of new onset focal
neurological syndromes, even decades after radiotherapy for AVM.
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