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Clinical History

* 53-year-old man presented with numbness of four limbs and
spastic gaits for 3 months

* MRl showed edema at medulla oblongata and engorged vessels
anterior to medulla and cervical cord

* Left tentorial dural AV fistula is diagnosed by DSA with feeding
artery from meningohypophyseal trunk, venous drainage down to
posterior fossa and cervical spine

Clinical History

* Trans-arterial embolization with Onyx infusion failed

* Then we used augmented reality (AR) application with fusion of
MRI 3D CISS images to aid in the surgical procedure

* Using retromastoid microsurgery guided by AR technology, we
successfully obliterated the arterialized veins



Imaging Findings

* Brain MRIT2WI images showed edema of medulla oblongata

* DSA showed left tentorial dural AV fistula with feeding artery from
left meningohypophyseal trunk, two engorged venous drainage
down to posterior fossa

* 3D CISS images could well define two venous drainage

connecting with the left tentorium just lateral posterior to left CNV,
going down to converge to a single vein just posterior to left CNVIII

Imaging Findings

* AR guidance with fusion of CISS images can help to find the fistula
location and relationship of adjacent cranial nerves and vessels

during microsurgery

* The two venous drainage of fistula were obliterated and
disconnected with left tentorium.
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Sagittal T2WI MRI showed edema at Left ICA DSA showed left tentorial dural AV fistula (f)

medulla oblongata and cervical cord with feedmg artery from memngohypophysealtrunk (a),
venous drainage (v) down to posterior fossa

CISS MR

constructive interference in steady state (CISS)



AR-guided microsurgery for deep-seated DAVF
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Discussion

* Tentorial dural AV fistula with posterior fossa drainage is rare

* Although trans-arterial infusion of Onyx is a curative method for
treatment of dural AV fistula, catheterization of the small
meningohypophyseal trunk is difficult and infusion of Onyx at this
location is hazard because of possible Onyx reflux into ICA



Discussion

* Microsurgery to obliterate the venous drainage just at the fistula
location is an alternative method.

* 3D CISS images can clearly define the low signal of cranial nerves
and vessels in the posterior fossa with contrast to bright CSF

* Using the AR guidance with fusion of CISS images could help
neurosurgeon confidently and quickly find the fistula location and
drainage vein avoiding damage of critical cranial nerves and
normal vessels

Teaching Point

 Catheterization of meningohypophyseal trunk for arterial
embolization of dural AV fistula is difficult and hazard

* 3D CISS images provide clear definition of cranial nerves, vessels
and abnormal vasculature

« Combined with AR guidance and CISS images, neurosurgeon can
confidently and quickly find the fistula location and drainage vein
avoiding damage of critical cranial nerves and normal vessels
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