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Case Report

A case of cribriform plate dural arteriovenous fistulas 
with a rare complication after endovascular therapy
Issei Takano, Tomoji Takigawa, Kei Shimmyo, Toru Anazawa, Takahiro Kanaya, Yoshiko Fujii, Yasuhiko Nariai ,  
Yoshiki Sugiura, Ryotaro Suzuki, Masaya Nagaishi, Akio Hyodo, Kensuke Suzuki
Department of Neurosurgery, Dokkyo Medical University Saitama Medical Center, Koshigaya-Shi, Saitama-Ken, Japan.

E-mail: *Issei Takano - itakano@dokkyomed.ac.jp; Tomoji Takigawa - tomojy33@yahoo.co.jp; Kei Shimmyo - kei.shimmyo807@gmail.com;  
Toru Anazawa - t-anzw@dokkyomed.ac.jp; Takahiro Kanaya - t-kanaya@nms.ac.jp; Yoshiko Fujii - yummy.kinoko.801@gmail.com;  
Yasuhiko Nariai - nariainari@gmail.com; Yoshiki Sugiura - sugiura5023@yahoo.co.jp; Ryotaro Suzuki - ryo096943@yahoo.co.jp;  
Masaya Nagaishi - masaya.nagaishi@gmail.com; Akio Hyodo - hyodo@dokkyomed.ac.jp; Kensuke Suzuki - kensukes@dokkyomed.ac.jp

*Corresponding author:  
Issei Takano, 
Department of Neurosurgery, 
Dokkyo Medical University 
Saitama Medical Center, 
Koshigaya-Shi, Saitama-Ken, 
Japan.

itakano@dokkyomed.ac.jp

Received	 :	 06 April 2022 
Accepted	 :	 06 May 2022 
Published	:	 20 May 2022

DOI 
10.25259/SNI_322_2022

Quick Response Code:

INTRODUCTION

Cribriform plate dural arteriovenous fistulas (dAVFs) are rarely encountered. The incidence of 
cribriform plate dAVF is 1–1.5% of intracranial vascular malformations.[3,8,9] Cribriform plate 
dAVFs, also known as anterior cranial fossa or ethmoidal dAVFs, often have drainage directly 
into cortical veins. Therefore, it is more likely to cause bleeding than others.[7] In addition, 84–
86% of patients with cribriform plate dAVF had cerebral hemorrhage.[1,3]

Surgical resection of the fistula is the gold standard approach for treating this disease. 
Recently, some studies have reported on the efficacy and safety of endovascular embolization 
for cribriform plate dAVFs. Endovascular embolization is less invasive and is considered safe 
if the microcatheter is navigated close to the fistula. However, data on the complications of 
endovascular treatment for these lesions are limited. Thus, here, we present a rare complication 
after endovascular therapy for cribriform plate dAVF.

ABSTRACT
Background: Cribriform plate dural arteriovenous fistulas (dAVFs) are rarely encountered. Here, we report a case 
of cribriform plate dAVF with a rare complication after endovascular therapy.

Case Description: A  60-year-old man presented with severe sudden headache. Head computed tomography 
showed right subdural hematoma, and magnetic resonance angiography showed dilated bilateral frontal cortical 
vein. Digital subtraction angiography revealed cribriform plate dAVF fed by the anterior and posterior ethmoidal 
branches of the bilateral ophthalmic arteries. Transarterial embolization with liquid embolic material was 
performed and the fistula disappeared. Although magnetic resonance imaging showed the disappearance of the 
cribriform plate dAVF and subdural hematoma, the patient complained of anosmia after the procedure.

Conclusion: Endovascular embolization is an effective treatment option for treating cribriform plate dAVFs. 
However, anosmia is a possible complication, and endovascular surgeons should take care of this complication, 
especially in cribriform plate dAVFs supplied with blood bilaterally.
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CASE PRESENTATION

Clinical history

A 60-year-old man presented with severe sudden headache. 
The patient had no history of head injury and chronic 
headache, such as migraine or cluster headache. The 
patient received regular medications for hypertension and 
hyperlipidemia. No neurological deficits were observed on 
general physical examinations.

Imaging findings

Head computed tomography (CT) and magnetic resonance 
imaging showed the right subdural hematoma. Magnetic 
resonance angiography showed bilateral dilated frontal 
cortical vein [Figure 1].

Digital subtraction angiography showed dAVF in the 
bilateral frontal region supplied by the anterior and posterior 
ethmoidal branches of the bilateral ophthalmic arteries 
[Figure 2].

To prevent rebleeding, endovascular therapy was planned. 
The patient was informed of our therapeutic strategy. When 
it was difficult to perform safe endovascular therapy, surgery 
was considered. Under general anesthesia, a 7-Fr guiding 
sheath (Shuttle, Cook, Bloomington, Indiana, USA) was 
placed on the origin of the left cervical internal carotid artery. 
Scepter XC 4  mm/11  mm (MicroVention-Terumo, Tusin, 
CA, USA) was placed distal to the ophthalmic artery origin 
because selectively catheterizing DeFrictor (MEDICO’S 
Hirata, Osaka, Japan) and CHIKAI10 (Asahi Intec, Aichi, 
Japan) were difficult. After DeFrictor was placed close to 

the fistula, control contrast injections were performed to 
confirm the safe position of DeFrictor distal to the origin of 
the central retinal arteries and no dangerous anastomosis. 
Then, 20% N-butyl cyanoacrylate (NBCA) diluted with oily 
contrast medium was infused into the fistula under road map 
guidance not to reflux and migrate the ophthalmic artery. 
Although complete occlusion from the left ophthalmic artery 
was achieved, feeders from the right ophthalmic artery 
remained. Embolization with 20% NBCA from the feeder of 
the right ophthalmic artery was performed using the same 
method used on the left side. Finally, the control contrast 
injection in both internal carotid arteries showed complete 
fistula occlusion [Figure  3]. Subdural hematomas could be 
treated conservatively.

One day after the procedure, the patient complained of 
anosmia. To evaluate olfactory function in this patient, the 
Alinamin F test was performed and revealed that the patient 
had an impaired sense of smell.

On the 7th day after the procedure, angiography did not reveal 
recanalization of the fistula. The patient was discharged 
1 month after with anosmia only.

DISCUSSION

Because cribriform plate dAVFs are characterized by a high 
risk of fatal intracranial hemorrhage due to their cortical 
venous drainage, almost all patients will be treated with 
surgical or endovascular therapy. Surgical resection is 
effective because cribriform plate dAVFs are comparatively 
located in a surface layer, and fistula can be directly resected. 
However, surgical treatment is associated with complications 

Figure 1: (a and b) Head computed tomography and fluid-attenuated inversion recovery magnetic resonance images show a right subdural 
hematoma (arrow). (c and d) Magnetic resonance angiography showed the bilateral frontal cortical vein (arrow). 
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related to frontal craniotomy, such as anosmia. Endovascular 
therapy leads to a high rate of angiographic cure and lower 
complication rates, but anosmia as a complication has never 
been reported.[4-6,9]

We speculated that anosmia has two main causes. First, we 
thought that anosmia was associated with ischemia. Blood 
supply to the olfactory nerve is associated with the olfactory, 

accessory olfactory, anterior ethmoidal, and posterior 
ethmoidal arteries. Functionally, these arteries are end 
arteries without anastomoses.[2] Although embolization was 
performed only for the anterior and posterior ethmoidal 
arteries, which both arise from the ophthalmic artery, the 
olfactory nerve was damaged due to ischemia with poor 
anastomosis. Second, anosmia is a complication of bilateral 
embolization. When the olfactory nerve had unilateral 

Figure 2: (a and b) Digital subtraction angiography showed a fistula (arrow) from the ophthalmic artery in the right internal carotid artery. 
(c and d) Digital subtraction angiography showed a fistula (arrow) from the ophthalmic artery in the left internal carotid artery.
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Figure 3: (a) Lateral view of a selective injection of the left ophthalmic artery presenting a fistula (arrow). (b) Scepter XC was placed distal to 
the internal carotid artery to stabilize the guiding catheter and microcatheter (arrow). (c) 20% N-butyl cyanoacrylate (NBCA) diluted with 
oily contrast medium was infused into the fistula (arrow). (d) Lateral view of a selective injection of the right ophthalmic artery presenting a 
fistula (arrow). (e) Scepter XC was placed distal to the internal carotid artery to stabilize guiding catheter and microcatheter (arrow). (f) 20% 
NBCA diluted with oily contrast medium was infused into the fistula (arrow).
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damage, the patient did not have anosmia. Therefore, 
anosmia appears only after injuries to bilateral olfactory 
nerves and lower complication rate.

However, a study has reported that subarachnoid hemorrhage 
is a sufficient factor for developing loss of smell. In the patient 
in this case report, head CT showed a subdural hematoma, but 
anosmia occurred after endovascular embolization. Therefore, 
this hemorrhage is probably associated with anosmia.

CONCLUSION

Endovascular embolization for cribriform plate dAVFs is 
effective. Especially, in the case of embolization for bilateral 
ophthalmic arteries, anosmia is a possible complication.
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