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Unilateral subcortical calcifications are unique radiographic findings indicating specific fo-
cal pathologies. When the lesion is accompanied by edema, cerebral neoplasm usually leads
to a differential diagnosis. This report presents a case of unilateral subcortical calcification
and edema that resulted in cerebral hemorrhage and a subsequent diagnosis of an aggres-
sive dural arteriovenous fistula. A man in his 60s presented with left hemianopsia and a
progressive headache for over 6 months. Initial computed tomography revealed unilateral
subcortical calcification and cerebral edema in the right occipital lobe, raising the suspicion
of oligodendroglioma. However, 10 days later, a cerebral hemorrhage occurred in the lesion.
Magnetic resonance imaging revealed flow void clusters and dilatation of the bilateral ex-
ternal carotid arteries and cortical veins, indicating a dural arteriovenous fistula. Cerebral
angiography confirmed the presence of a parasagittal dural arteriovenous fistula (Borden
type III). The patient was successfully treated with trans-arterial embolization using Onyx.
Thus, calcifications with edema are more commonly associated with cerebral neoplasms;
however, in this case, they indicated the presence of a dural arteriovenous fistula with severe
corticovenous reflux. The presented case highlights the importance of recognizing these
imaging features in dural arteriovenous fistulas and raises awareness of the potential dan-
ger of early hemorrhage after diagnosis. Therefore, timely evaluation of cranial vessels is
essential in cases of unilateral subcortical calcification and edema to facilitate the early
detection and management of aggressive dural arteriovenous fistulas.
© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

* Acknowledgments: Part of this research was supported by the Japan Society for the Promotion of Science Grants-in-Aid for Scientific
Research (JSPS KAKENHI grant numbers 21KK0289 and 23K15668).
** Competing Interests: The authors declare that they have no known competing financial interests or personal relationships that could
have appeared to influence the work reported in this paper.

* Corresponding author.

E-mail address: taichiro.imahori@gmail.com (T. Imahori).

https://doi.org/10.1016/j.radcr.2023.08.097
1930-0433/© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)


https://doi.org/10.1016/j.radcr.2023.08.097
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:taichiro.imahori@gmail.com
https://doi.org/10.1016/j.radcr.2023.08.097
http://creativecommons.org/licenses/by-nc-nd/4.0/

RADIOLOGY CASE REPORTS 18 (2023) 4218-4221

4219

Introduction

Unilateral subcortical calcifications provide valuable radio-
graphic insights into the clinical diagnosis because they are
associated with specific focal pathologies [1,2]. These calcifica-
tions are occasionally identified in cerebral neoplasms, with a
particularly high prevalence in oligodendrogliomas [3]. More-
over, this calcification type is uncommon yet occasionally
found in vascular disorders involving arteriovenous shunts,
such as dural arteriovenous fistulas (DAVFs) [4-6]. These ra-
diographic findings indicate a chronic clinical course because
calcification develops over a relatively long period [6]. How-
ever, some arteriovenous shunt diseases progress rapidly to
the clinical stage with severe corticovenous reflux (CVR), re-
quiring immediate management [7-9]. Therefore, for timely
therapeutic intervention, in addition to calcifications, other
potential radiographic features should be identified and rec-
ognized.

In this report, we present a case of unilateral subcortical
calcification concomitant with cerebral edema, which subse-
quently developed into cerebral hemorrhage and was treated
for an aggressive DAVF.

Case presentation

A man in his 60s presented with left hemianopsia and
headache that had gradually progressed over the past 6
months. The patient had a history of traumatic subarach-
noid hemorrhage treated conservatively and leukemia cured
with chemotherapy 13 and 8 years prior, respectively, but no
current medications for other diseases. Computed tomogra-
phy (CT) performed at the outpatient clinic revealed unilat-
eral subcortical calcification concomitant with cerebral edema
in the right occipital lobe (Fig. 1). Based on clinical and imag-
ing findings, oligodendroglioma was initially considered the
most probable diagnosis. Further examinations at the outpa-
tient clinic and an elective open resection surgery were sched-
uled.

However, 10 days later, the patient suffered a sudden left
hemiparalysis, and a cerebral hemorrhage anterior to the right
occipital lesion was confirmed via CT (Fig. 2). Magnetic reso-
nance imaging showed flow void clusters within the lesion,
while magnetic resonance angiography revealed dilatation of
the bilateral external carotid arteries and cortical veins of
the right occipital lobe, indicating the presence of a DAVF
(Figs. 3A-C).

Cerebral angiography revealed a marked CVR around the
right occipital lobe from the shunt at the parasagittal sinus,
with the bilateral middle meningeal and occipital arteries as
the main feeding arteries, confirming a diagnosis of parasagit-
tal DAVF (Borden type III) (Fig. 4A). Four days after the hem-
orrhagic presentation, the shunt was successfully obliterated
via trans-arterial embolization using Onyx (Medtronic, Min-
neapolis, MN) (Figs. 4B and C).

After treatment, the left hemiparalysis improved, with a re-
duction in the edema on CT. The patient was then transferred

Fig. 1 - Computed tomography at the time of the initial
visit. Nonenhanced computed tomography showing
multiple curvilinear calcifications with cerebral edema in
the subcortical region of the right occipital lobe.

Fig. 2 - Computed tomography 10 days after the initial visit.
Nonenhanced computed tomography showing hemorrhage
in the anterior part of the right occipital lobe (arrow).
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Fig. 3 - Magnetic resonance imaging after the occurrence of the hemorrhage. (A) T2-weighted image showing flow-void
clusters in the right occipital lobe. (B) T2*-weighted image showing hemorrhage in the anterior part of the right occipital
lesion. (C) Time of flight magnetic resonance angiography showing dilatation of the bilateral external carotid arteries and

cortical veins of the right occipital lobe.

Fig. 4 - Angiography and endovascular treatment. (A) Arterial phase of initial angiography showing parasagittal dural
arteriovenous fistula with severe corticovenous reflux. (B) Radiographic image showing the material injected by
trans-arterial Onyx embolization. (G, D) Arterial and venous phase of final angiography showing elimination of

arteriovenous shunt.

to a rehabilitation hospital 2 weeks after the intervention for
residual left hemianopsia and mild higher brain dysfunction.

Discussion

We reported a case of unilateral subcortical calcification con-
comitant with cerebral edema, which subsequently developed
into cerebral hemorrhage and was treated for an aggressive
DAVF. The subcortical calcification concomitant with cerebral
edema in patients with DAVF may suggest severe CVR, which
is indicative of aggressive DAVF.

Unilateral subcortical calcifications with edema may in-
dicate DAVF with severe CVR. These findings are typically
observed in neoplasms prone to calcification [1,2]. Oligoden-
drogliomas, the initially suspected diagnosis in our case, are
associated with calcification in up to 90% of cases, show-
ing mixed findings of high- and low-density areas on CT
[3,10]. Conversely, subcortical calcifications associated with

DAVF are not often accompanied by edema, or if present,
are with only mild edema [4-6]. However, DAVF with severe
CVR, although a small proportion of all DAVFs, may be as-
sociated with edema due to medullary venous congestion
[11,12]. Therefore, the presence of both edema and calcifica-
tion in a DAVF, while rare, may be an advanced manifestation
of DAVF.

Calcifications in DAVF are thought to be caused by the
chronic impairment of venous return [4,13,14]. In addition,
edema can occur with extremely severe CVR, indicating a
change in the venous drainage pattern due to a mechanism
such as thrombosis of the drainage vein [11,15,16]. Several
studies have shown that CVR is the most relevant factor for
hemorrhagic events in DAVF [7,17,18]. Therefore, a DAVF with
calcification and edema may be a dangerous condition, with a
high likelihood of developing hemorrhage early after diagno-
sis, as seen in our case. This possibility that the presence of
calcification alone and the presence of both calcification and
edema may indicate a different disease stage warrants further
investigation in a large number of cases.
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Our case highlights the differential diagnosis of unilateral
subcortical calcification with edema as a presenting feature
of an aggressive DAVF. Thus, early evaluation of the cranial
vessels is recommended for the diagnosis of DAVF.

Patient consent

Informed consent has been obtained from the patient’s family
member for publication of the case report and accompanying
images.
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