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Dural Arteriovenous Fistula-Derived 
Parkinsonism Symptoms: A Case  
Report with Literature Review

Atsushi Tominaga, Yoshinori Kiura, Hiroshi Kondo, Shinichiro Takeshita, Takuro Magaki, Tetsuhiko Sakoguchi,  
Yuyo Maeda, Yusuke Takeishi, Sayuru Tsuyuguchi, and Daijo Shiota

Introduction

Parkinsonism is caused by brain degenerations and irrevers-
ible in most cases. The drug-induced parkinsonism is well 
known and reversible by discontinuation of the drug. Very 
rarely, reversible parkinsonism was reported to be caused by 
the deep-vein thrombosis and dural arteriovenous fistula 
(DAVF).1) DAVF is an arteriovenous (AV) shunt of the dura 
mater and causes various symptoms due to venous 

congestion of the intracranial venous system.2) Parkinsonism 
is one of the symptoms of DAVF; however, it is extremely 
rare and difficult to diagnose. To the best of our knowledge, 
only 21 cases have been reported. We herein report a case of 
DAVF-derived parkinsonism with review of past literatures.

Case Presentation

An 87-year-old woman presented with memory disturbance 
and depression for one year. Neurological examination 
revealed the signs of parkinsonism including rigidity, brady-
kinesia, and tremor. MRI revealed a preexisting infarction, 
brain atrophy, and age-appropriated degenerative white mat-
ter. The patient was diagnosed with Parkinson’s disease and 
L-dopa was given. The patient’s rigidity improved after med-
ication. One year later, the symptom of rigidity recurred with 
aggravating gait disturbance and difficulty of eating. The 
patient finally developed disturbance of consciousness and 
was referred to our hospital. On admission, she was somno-
lent, with no motor paralysis; however, the rigidity was noted 
in all extremities. A blood test revealed elevation of fibrin 
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Objective: Parkinsonism caused by dural arteriovenous fistula (DAVF) is very rare, however, it is reversible by 
endovascular treatment. We herein report a case of parkinsonism caused by DAVF with review of previous literature.
Case Presentation: An 87-year-old woman with parkinsonism and dementia was admitted to our hospital with disturbance 
of consciousness and aggravated parkinsonism symptoms. Plain CT revealed low-density areas in the brainstem and left 
cerebellar peduncle. Magnetic resonance images revealed hyperintense lesions on FLAIR, which had elevated apparent 
diffusion coefficient (ADC) values, in the same lesion of plain CT. However, no edematous change was detected. CT 
angiograms revealed obstruction of the left transverse and sigmoid sinuses. Dilations of the left superior petrosal sinus, 
left petrosal vein, and pontine veins were also noted. A low-density area on plain CT had a contrast effect. Cerebral 
angiography revealed a DAVF involving the left transverse sinus and fed by the left occipital and left middle meningeal 
arteries. Transarterial embolization (TAE) with Onyx obliterated the DAVF, and parkinsonism symptoms gradually 
improved. We reviewed 21 DAVF-derived parkinsonism cases, most of which were treated by TAE. Recent cases were 
treated with Onyx. In many cases, parkinsonism improved after endovascular treatment.
Conclusion: DAVF-derived parkinsonism is rare but treatable by endovascular therapy. DAVF should be one of the 
differential diagnosis of the parkinsonisms.
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degradation products (FDP) (7.0 μg/ml) and D- 
dimer (2.6 μg/ml). Head plain CT (Fig. 1A) revealed diffuse 
low-density areas in the brainstem and left cerebellar pedun-
cle. Head MRI (Fig. 2) showed high-signal intensity changes 
in the same lesions as plain CT. The ADC values of these 
areas were increased. A high-signal intensity spot in the left 
basal ganglia was recognized on a FLAIR image (preexisting 
lesion observed one year before investigation), as diagnosed 
an old lacunar infarction. No edematous change was shown in 
the bilateral cerebrum hemispheres (including the thalamus). 
The left superior petrosal vein was recognized as a high-signal 
intensity area on the arterial phase of MRA. These findings 
were not recognized on the MR angiogram one year ago. 
DAVF was suspected and followed with enhanced CT and 
CTA. In the brainstem and left cerebellar peduncle, the 

low-density lesion on plain CT was slightly enhanced with 
contrast media revealing a dilated pontine veins (Fig. 1B). 
CTA demonstrated the dilations of the left superior petrosal 
sinus, left petrosal vein, and pontine veins, with obstruction of 
the left sigmoid sinus (Fig. 1C and 1D). Left common carotid 
angiogram showed the DAVF located at the anterolateral 
edge of the tentorium cerebelli with occlusion of the left sig-
moid sinus from the transverse–sigmoid junction. It was fed 
by the left occipital and left middle meningeal artery (MMA), 
and was directly drained into the left superior petrosal sinus 
(SPS). The shunt flow finally refluxed into pontine and cere-
bellar veins via the left petrosal vein (Borden Type III) (Fig. 
3A and 3B). In the late arterial phase, the contrast medium 
was distributed throughout the cerebrum (Fig. 3C and 3D). 
In the venous phase, the internal cerebral vein, straight sinus, 

A B

C D

Fig. 1  CT on admission. (A) Plain CT, (B) enhanced CT, and (C and 
D) CT angiograms. Plain CT (A) shows low-density areas in the brain-
stem and the left cerebellar peduncle. Enhanced CT (B) shows a 
slight enhancement effect of the low density area in the plain CT. 
Notice the dilated pontine veins. CT angiograms (C and D) show 

obstructions of the lateral side of the left transverse sinus and the left 
sigmoid sinus (black arrows). The left superior petrosal sinus (black 
arrowheads), the dilated petrosal vein (white arrowhead), and the 
pontine veins (white arrows) are well visualized. 
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and superior sagittal sinus were demonstrated with no reten-
tion (Fig. 3E and 3F).

Endovascular treatment
Transarterial embolization (TAE) was performed under local 
anesthesia: a 7-Fr long sheath (Medikit, Tokyo, Japan) was 
placed in the right femoral artery. After heparinization, a 7-Fr 
Roadmaster (Goodman, Aichi, Japan), 5-Fr JB2 (Medikit), 
and Radifocus Guidewire (Terumo, Tokyo, Japan) were nav-
igated to the left external carotid artery. The left external 
carotid angiogram again revealed the DAVF adjacent to the 
left transverse–sigmoid junction, fed by a branch of the left 
occipital artery and posterior convexity branch of the left 
MMA (Fig. 4A). A 4-Fr Cerulean (Medikit) and Marathon 
(Medtronic, Minneapolis, MN, USA) were navigated into 
the main feeding posterior convexity branch of the MMA 
(Fig. 4B). Onyx-18 (0.27 ml; Medtronic) was injected grad-
ually using the plug and push method, penetrating into the 
left SPS sufficiently (Fig. 4C), and completely obliterated 
the fistula (Fig. 4D).

Postoperative course
The disturbance of consciousness improved, and the patient 
was able to eat one week after treatment. The rigidity of 
extremities gradually improved and the patient was able to 
walk one month after treatment. L-dopa was no longer required 
for subsequent treatment of parkinsonism. Three months later, 
FLAIR image revealed no edematous lesions in the brainstem 
and left cerebellar peduncle (Fig. 5A and 5B). The hyperin-
tensity spot of the left basal ganglia and the ischemic changes 
in the deep white matter did not change (Fig. 5C).

Discussion

DAVF-derived parkinsonism is rare, with only 21 cases 
reported in the past literature (Table 1).1,3–17) Many are 
reported from Asia, and most of the patients were men. The 
symptoms of parkinsonism caused by DAVF are rigidity in 
most cases and tremor is observed in approximately half of 
the affected patients. The difference from normal Parkin-
son’s disease is that the DAVF-derived parkinsonism is 

A B C

FD E

Fig. 2  MRI on admission. (A, B, and E): FLAIR, (C and D), ADC 
map, and (F) MRA. MRI FLAIR imaging shows a hyper-intensity area 
in the brainstem and the left cerebellar peduncle (A and B). The ADC 
value of these area is elevated (C and D). FLAIR image shows a 

spotty high-intensity area in the left basal ganglia (E). The left supe-
rior petrosal sinus (arrowheads) is shown in MRA (F). ADC: apparent 
diffusion coefficient 
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often associated with dementia. When encountered with a 
parkinsonian patient with dementia, we need to recognize 
the DAVF-derived parkinsonism as a differential diagno-
sis. The etiological origin of DAVF-derived parkinsonism 

is difficult to diagnose, and the period from onset to diag-
nosis ranges from approximately one month to several 
years. In most cases, draining veins of the DAVF are the 
superior sagittal sinus (n = 13), transverse sinus (n = 13), 

FE

C

BA

D
Fig. 3  Left common carotid angio-
grams. Common carotid angiograms 
show early venous filling of the left 
superior petrosal sinus (arrows) in 
the arterial phase (A and B). The 
DAVF is demonstrated in the adja-
cent area to the left transverse–
sigmoid junction (arrowhead), which 
is fed by the left occipital artery and 
left MMA (A and B). It drains into 
the left superior petrosal sinus via 
the left sigmoid sinus. The venous 
reflux into the petrosal vein and the 
venous stasis around the brainstem 
(arrows) are observed (C and D). At 
the venous phase, the left sigmoid 
sinus is occluded. The internal cere-
bral vein, straight sinus, and superior 
sagittal sinus are draining with no 
retention (E and F). DAVF: dural 
arteriovenous fistula; MMA: middle 
meningeal artery 
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DC

BA

Fig. 4  Left external carotid angiogram. The left external carotid angiogram shows a DAVF (arrow) adja-
cent to the left transverse–sigmoid junction, which is fed by a branch of the left OA and posterior convexity 
branch of the left MMA (A). A selective angiogram shows the DAVF draining from the left transverse–sigmoid 
junction into the left superior petrosal sinus (arrow). The venous flow refluxes into the petrosal vein and 
dilated pontine veins (arrowheads) (B). An Onyx cast (arrowheads) is seen in the left superior petrosal 
sinus (C). The external carotid angiogram after treatment shows the complete obliteration of the DAVF (D). 
DAVF: dural arteriovenous fistula; MMA: middle meningeal artery; OA: occipital artery 

A B C

Fig. 5  Posttreatment MRI. FLAIR images of MRI show the edem-
atous changes of the brainstem and left cerebellar peduncle 

disappeared (A and B). The hyperintensity spot of the left basal 
ganglia remained as a preexisting lacunar infarct lesion (C). 
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and sigmoid sinus (n = 7) (Table 1). The edematous 
changes associated with venous congestion on MRI are 
often observed in the basal ganglia or white matter of the 
cerebral hemisphere. In most of such cases (n = 9), the 
venous reflux from the straight sinus to the internal cere-
bral veins or deep venous system caused the venous con-
gestion of the basal ganglia or white matter. However, 
these changes are not observed on MRI in some 
cases,1,4,6,11,12) and it is more difficult to diagnose DAVF in 
such cases. Even in cases with no abnormality on MRI, 
reduced cerebral blood flow is often observed in single-
photon emission CT1,11); thus, the basic etiology of this dis-
ease is decreased blood flow due to venous congestion. In 
the present case, edematous changes were observed in the 
midbrain, pons, and cerebellar peduncle. Such findings 
have not been described in previous reports of parkinso-
nian patients with DAVF. It is reported that bilateral pedun-
culopontine nuclei infarction causes frozen gait, which is 
one of the symptoms of parkinsonism.18) From these find-
ings, it is considered that a disorder of the substantia nigra–
striatum system may be a cause of parkinsonism. In the 
present case, a preexisting lacunar infarction was the only 
finding on MRI when the patient was diagnosed with Par-
kinson’s disease one year earlier and the interval from the 
onset of symptoms to diagnosis was nearly one year. 
Edema may not have occurred in the brainstem or cerebel-
lar peduncle due to the low flow of the AV shunt of DAVF 
at the time of onset. It is speculated that the edema of the 
brainstem occurred as the AV shunt flow of DAVF intensi-
fied and the parkinsonism was probably caused by the dis-
function in the bilateral pedunculopontine nucleus. The 
treatment options for DAVF include endovascular treat-
ment, direct surgery, and radiation therapy. The standard 
treatment of sinus-type DAVF is transvenous embolization 
(TVE). In the isolated sinus-type DAVF, like the present 
case, there are two treatment options: 1) outflow occlusion 
by open surgery and 2) TAE with a liquid embolic material, 
penetrating from the shunt point to the venous outflow, as 
the same concept of the surgical technique.19,20) Of these 21 
reported cases, all the patients with isolated sinus were 
treated with TAE (n = 5). The patients without isolated 
sinus were treated with TAE alone (n = 6), with TAE and 
TVE (n = 2), and with TVE alone (n = 5). Coils are used as 
an embolic material in TVE, while a liquid embolic mate-
rial is used in TAE. Recently, Onyx has been widely used 
as a liquid embolic material. It is a non-adhesive liquid 
agent comprising ethylene vinyl alcohol copolymer dis-
solved in dimethyl sulfoxide (DMSO) and suspended 
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micronized tantalum powder to provide contrast for visual-
ization under fluoroscopy. Onyx can penetrate from the 
shunt to the venous side by slow injection. In most cases, it 
easily migrates into other feeders via the arterial network 
and finally gets into the venous or sinus side. Treatment 
under general anesthesia is recommended in the use of 
Onyx because its injection is associated with much pain. 
We treated the present case under local anesthesia because 
we thought the general anesthesia might cause postopera-
tive delayed arousal since the patient had akinesia. In many 
reported cases, parkinsonism improved within a few days 
to a few weeks. In the present case, rapid improvement was 
observed within approximately one week.

Conclusion

DAVF-derived parkinsonism is a rare disease; however, it 
is treatable with endovascular procedures. When a patient 
has parkinsonism with dementia, we need to consider 
DAVF-derived parkinsonism as a differential diagnosis. 
Even if no abnormality is found in the initial MRI in 
patients with parkinsonism, DAVF may be diagnosed by 
follow-up MRI. Therefore, repeated MRI examination 
should be done in the parkinsonian patient with atypical 
clinical courses.
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