
194 www.neurointervention.org

Case RepoRt
Neurointervention 2021;16:194-198

https://doi.org/10.5469/neuroint.2021.00157   

pISSN  2093-9043
eISSN  2233-6273

Cavernous sinus dural arteriovenous fistula (CS-DAVF) is an arteriovenous shunt where there 
is fistulous blood flow from the dural arteries from the internal or external carotid artery into 
the cavernous sinus. The current mainstay of therapy is endovascular treatment. We present a 
case of restrictive type of CS-DAVF in a 75-year-old male who presented with right eye symp-
toms. He was treated with embolisation using trans-radial artery access for angiographic runs 
and a median cubital vein access navigating into the cavernous sinus for coil deployment. This 
technique completely avoids the conventional technique of a femoral approach and confines 
all access to the arm. Therefore, there are less risks and complications associated with an arm 
access, improves patients’ comfort and mobility post procedure. Transradial artery and cubital 
vein access allows for a safe and convenient alternative technique using the arm as compared 
with conventional transfemoral approach for treatment of CS-DAVF.

Key Words: Cavernous sinus dural arteriovenous fistula; Endovascular treatment; Transradial 
approach; Transvenous; Median cubital vein; Embolization

Endovascular Treatment of Cavernous Sinus Dural Arterio-
venous Fistula via Radial Artery and Median Cubital Vein 

 Wen Nian Tan, MBBS1, Arvin Rajadurai, MBBS1, Dhayal Balakrishnan, MBBS2

1Department of Radiology, Hospital Sungai Buloh, Selangor, Malaysia 
2Department of Radiology, Sarawak General Hospital, Kuching, Malaysia

INTRODUCTION

Cavernous sinus dural arteriovenous fis-
tula (CS-DAVF) is an arteriovenous shunt 
where there is fistulous blood flow from 
the dural arteries from the internal carot-
id artery (ICA) or external carotid artery 
(ECA) into the cavernous sinus.1 Initial 
non-invasive radiological diagnostic im-
aging uses computed tomography (CT), 
magnetic resonance imaging (MRI), and 
CT/MR angiography to look for asym-
metrical cavernous sinus enlargement 
or dilatation of draining veins.2 The gold 
standard imaging modality for diagnosis 
is digital subtraction angiography, which 
is also used for classification and plan-

ning of treatment.3,4 In Suh et al.4, CS-
DAVF was classified into 3 angiographic 
patterns, which are proliferative, restric-
tive, and late restrictive types, where the 
venous pattern in the restrictive type 
shows retrograde flow into the superior 
and inferior ophthalmic vein with or 
without cortical venous reflux. There 
is also occlusion of normal antegrade 
flow into the inferior petrosal sinus. Pre-
senting symptoms are also divided into  
4 patterns (orbital, cavernous, ocular, and 
cerebral) based on the venous flow pat-
tern where more aggressive ocular and 
cerebral patterns require closer follow-up 
and intervention to prevent vision loss, 
bleeds, or infarct neurological deficits.4
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First-line management for CS-DAVF is endovascular em-
bolization with the aim to occlude the fistula and maintain 
normal intracranial blood flow. This can be achieved via 
transarterial access, transvenous access, or both depending 
on the classification and angiographic characteristics of the 
fistula.2,3,5,6 Transvenous embolization using coils or liquid 
embolic agents is preferred for CS-DAVF due to a higher suc-
cess rate and lower risk of embolic reflux.3,5 

Currently, the conventional transarterial and transvenous 
access for endovascular treatment of CS-DAVFs is via femoral 
punctures in the groin. However, we are seeing the radial ap-
proach gaining more popularity among neurointervention-
ists. Confining both arterial and venous access to the upper 
limb as compared to the groin also has several advantages. 
We describe a case of restrictive CS-DAVF where endovascu-
lar access was confined to the arm via the radial artery and 
medial cubital vein punctures.

CASE REPORT

A 75-year-old male with underlying dyslipidemia, hyper-
tension, granuloma annulare, and gout presented to the 
emergency department of a countryside hospital with a 
1-week history of right eye pain, periorbital swelling, diplo-
pia, and headache. He had no preceding history of trauma. 
On examination, he had right eye proptosis, chemosis, sub-
conjunctival hemorrhage, and right sixth cranial nerve palsy  
(Fig. 1A). His right-sided intraocular pressure was increased 
measuring 22 mmHg, whereas the left was normal meas-
uring 12 mmHg. He was suspected to have a CS-DAVF, and 
CT angiography showed a dilated right superior ophthalmic 
vein. He was then referred to a tertiary center for diagnostic 
cerebral angiography. Digital subtraction cerebral angiog-
raphy revealed a restrictive type where there was an early 
filling of contrast media into the cavernous sinus from the 
meningohypophyseal branches of bilateral ICAs as well as 
maxillary branches of bilateral ECAs (Fig. 1E). The main supply 
of the CS-DAVF was from the right internal and bilateral ex-
ternal carotid arteries. There was retrograde venous drainage 
into the superior ophthalmic vein with no evidence of cor-
tical vein reflux. The normal antegrade flow into the inferior 
petrosal sinus was obliterated.  He underwent endovascular 
embolization under general anesthesia via trans-radial ar-
tery access for angiographic runs and a median cubital vein 
puncture for transvenous access (Fig. 1B–D).

For the arterial access, a 5 Fr Avanti introducer radial sheath 
(Cordis, Miami Lakes, FL, USA) was inserted into the right 
radial artery. After sheath insertion, 2,500 IU of heparin and  
2.5 mg of verapamil were administered intra-arterially 
through the side-port of the introducer. A 5 Fr Impress Sims  
2 catheter 100 cm (Merit Medical, South Jordan, UT, USA) was 
navigated with an 0.035 inch Terumo guidewire (Terumo, 
Tokyo, Japan) into the right ICA for angiographic runs.  

For transvenous access, the right medial cubital vein was 
punctured with an 18 G cannula under ultrasound guidance. 
Subsequently, a 5 Fr Avanti introducer radial sheath (Cordis) 
was inserted. A 4 Fr Tempo Vertebral catheter 100 cm (Cord-
is) was navigated into the right facial vein. Thereafter, an SL 
Excelsior 1018 microcatheter (Stryker Neurovascular, Cork, Ire-
land) with a Transcend 0.014 inch guidewire (Boston Scientif-
ic, Heredia, Costa Rica) was navigated into the right superior 
ophthalmic vein and finally into the cavernous sinus for coils 
deployment. A total of 5 coils were deployed, 3 Target 360 
detachable coils (Stryker Neurovascular) and 2 Nester push-
able coils (Cook, Bloomington, IN, USA). Post embolization, 
there was no abnormal flow into the cavernous sinus or right 
superior ophthalmic vein (Fig. 1F). The flow into the intracra-
nial circulation was also preserved with no perfusion defect. 

The following day, clinical examination showed improve-
ment of symptoms with normalization of right intraocular 
pressure measuring 14 mmHg, and he was discharged well. 

During his 2-week outpatient follow-up, ocular symptoms 
had completely resolved with no right eye swelling, diplopia, 
or pain.  Follow-up MRI imaging after 1 month revealed coils 
in-situ with no flow signal within the right superior ophthal-
mic vein and cavernous sinus. 

DISCUSSION

Transfemoral arterial and venous access has been a conven-
tional approach for neuro-endovascular procedures and has 
been the preferred choice amongst practicing clinicians. 
However, with the safety and benefits proven from recent 
neurointerventions, radial artery access has now become 
increasingly popular in diagnostic and therapeutic neuroin-
terventional procedures. Current practices for radial access 
in the field include carotid artery stenting, embolization of 
aneurysm, mechanical thrombectomy, tumor embolization, 
and more.7 

A recent systemic review by Joshi et al.7 of 21 studies com-
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prising 1,342 individuals revealed that transradial access (TRA) 
for neurointerventional procedures has low complication 
rates. Major and symptomatic complications occurred in 
only 0.15% of patients, and minor complications occurred in 
2.75% of patients. The most common complications for TRA 
were asymptomatic radial artery occlusion with an occur-
rence of 1.88%. Access site hemorrhagic complications were 

minor and occurred in 0.47% of patients, with none of the 
patients requiring blood transfusion or further interventions. 
The transfemoral approach reported a much higher rate 
of access site hemorrhagic complications of 7.9%. The pro-
cedural failure rate of neurointerventional procedures that 
require crossover to a transfemoral approach from TRA is  
2 to 4.77%.8,9 This crossover is due to unsuccessful catheteri-

Fig. 1. (A) Pre-operative clinical examination shows presence of right eye proptosis, chemosis, and subconjunctival hemorrhage. The (B) shows 
upper limb arterial and venous access for transvenous embolization. Trans-radial artery access by puncture of the right radial artery (arrow) and 
transvenous access by puncture of the right median cubital vein (arrowhead). (C, D) 5 Fr Sims 2 catheter (Merit Medical, South Jordan, UT, USA) within 
the right internal carotid artery for angiographic runs (arrows). Tip of vertebral catheter at the right facial vein (arrowhead) and microcatheter further 
navigate into right superior ophthalmic vein and cavernous sinus (dashed arrow) with coils (asterisk) within. (E, F) Digital subtraction angiography of 
right internal carotid artery (ICA) in lateral view. (E) Pre embolization image shows early filling of contrast media into the cavernous sinus and superior 
ophthalmic vein from meningohypophyseal branches of right ICA. (F) Post embolization, coils seen within the cavernous sinus and no abnormal 
flow into the cavernous sinus or superior ophthalmic vein. 

C D

E F

A B



https://doi.org/10.5469/neuroint.2021.00157

Tan WN et al. Endovascular Tx CS-DAVF Radial Artery and Cubital Vein

197

zation of target vessels and severe radial artery spasm, which 
is comparable to a procedural failure rate of 4.7% in coronary 
interventions.7 In patients who previously experienced TRA 
and the transfemoral approach for neurointerventional pro-
cedures, 67–96% of patients preferred a radial approach due 
to the shorter recovery time and better patient comfort.8,10 
Cost is also reduced with reduced complication rates and a 
shorter hospital stay.11

The aim of endovascular treatment in CS-DAVFs is to oc-
clude the fistula with preservation of normal blood flow 
through the ICA.2,5 This can be done via the arterial route, 
venous route, or both. In our case, we used a regular radial 
artery puncture over the radial styloid with a 5 Fr arterial 
sheath. A low-profile catheter (4–5 Fr) can be used with the 
sole purpose of performing angiographic runs and mapping 
the transvenous route. However, it is also possible to perform 
intervention from here as the radial artery over the radial sty-
loid is usually large enough to accommodate a 6 Fr arterial 
sheath that will facilitate a guiding catheter needed for fa-
cilitating treatment.12 It is also feasible to place a detachable 
balloon via this access in cases of a traumatic carotico-cav-
ernous fistula, as the minimum delivery guiding system is a 6 
Fr catheter. 

Currently in our practice, we are slowly shifting to a radial 
first approach in most diagnostic and selected therapeutic 
neurointerventional procedures. For future similar cases and 
purposes, we hope to move to a distal transradial artery 
access over the snuff box that can accommodate a 4–5 Fr 
sheath and reduce the risk of radial artery occlusion.

Commonly, transvenous access in neurointerventional pro-
cedures, such as mechanical thrombectomy in cerebral sinus 
thrombosis, inferior petrosal sinus sampling, and dural arteri-
ovenous fistula, is through puncture of the common femoral 
vein.13 Alternative access is required when the transfemoral 
approach is not feasible in patients with local groin infec-
tions, bilateral lower limb thrombosis, inferior vena cava filter, 
dialysis catheter with exhausted venous access, and central 
vein stenosis. Apart from the common femoral vein, the in-
ternal jugular vein, superior ophthalmic vein, and superficial 
veins of the upper limb (basilic, cephalic, and median cubital 
veins) are alternative routes for venous site access.  

The median cubital vein over the antecubital fossa is an 
easily accessible and palpable vessel that drains into the ba-
silic vein. The basilic vein has a straighter course and larger 
diameter compared to the cephalic vein that forms a sharp 
angle when draining into the axillary vein. There may also 

be difficulty in passing the cephalic vein when it pierces the 
clavi-pectoral fascia. This makes the median cubital or basilic 
vein a better choice of cannulation site in superficial upper 
limb veins.11,14 

Our approach was to confine both arterial and venous 
access sites to one arm. The advantage of median cubital 
vein access is the superficial location that facilitates easier 
compression if bleeding occurs as compared with transfem-
oral and transjugular accesses. This situation is particularly 
crucial in cases where patients are obese and on any form 
of anticoagulation or antiplatelet therapy. Another potential 
complication from a venous puncture in the groin or neck is 
an inadvertent arterial puncture and fistula formation due to 
the overlapping location of the underlying artery and vein. 
This complication can be avoided in upper limb access due 
to the superficial palpable nature of the median cubital vein. 
Other uncommon but serious adverse events in transfemoral 
or transjugular venous approaches include pneumothorax, 
hematoma formation compromising the airway, and plexus 
injury, all of which can be avoided if performing a superficial 
upper limb veins access.11 In a multicenter case series by 
Abecassis et al.15, patients who underwent superficial upper 
limb veins for neuro-interventional procedures had no ad-
verse complications, with only 3.4% of the patients requiring 
conversion to the transfemoral venous approach. 

There are no major technical difficulties in cannulating the 
jugular and facial veins from an arm approach. The guide-
wire is easily directed from the subclavian vein upwards into 
the jugular vein. From the technical aspect, both arterial and 
venous access catheters are straight across the arm board 
and do not cross or pose difficulties during the procedure. 
Should a left-sided access be required, bringing the arm 
across the body of the patient is a feasible option. The only 
likely scenario where an upper limb transvenous approach 
is contraindicated would be in patients with arteriovenous 
fistula in dialysis patients or patients who have an indwelling 
peripherally inserted central catheter. 

All in all, we demonstrate a feasible, easy technique for per-
forming embolization for spontaneous CS-DAVFs with tran-
sradial access and median cubital vein punctures for trans-
venous embolization. By using this technique, it completely 
avoids the conventional groin punctures and confines all 
access to the arm. Therefore, there are fewer risks and com-
plications associated with arm access when compared to 
femoral access, with improved patient comfort and mobility 
post-procedure. 
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Transradial artery and superficial upper limb vein access 
allows for a safe and convenient alternative technique using 
the arm as compared with the conventional groin approach 
for endovascular access in the treatment of cavernous sinus 
dural arteriovenous fistulas.
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