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Fig. 1

(A) Right external carotid angiogram of A-P view shows the dural

10



arteriovenous fistula on the parasinus of left transverse sinus mainly
fed by middle meingeal artery and occipital artery. Left external
carotid angiogram of A-P view (B) and lateral view (C) demonstrates
the left transverse sinus dural arteriovenous fistula mainly fed by
occipital artery and middle meningeal artery with shunting flow
toward parasinus, retrograde venous drainage into cortical veins
including vein of Labbe via isolated transverse sinus. 3D-rotational
aingography via left external carotid artery of right anterior oblique
view reveals there are multiple diffuse fistulas on the parasinus (D)
and 3D-rotational aingography via left external carotid artery of left
posterior oblique view shows there is no fistulaous point on the
isolated transverse sinus (E). (F) The left internal carotid angiogram
of A-P view in the venous phase does not reveal left transverse and

sigmoid sinus.

Fig. 2

(A) Selective angiogram of A-P view from microcatheter shows it is in
the left isolated transverse sinus via left middle meningeal artery,
fistula and parasinus. (B) Left external carotid angiogram of A-P view
demonstrates the coil mass in the isolated transverse sinus and
parasinus, and n-butyl-cyanoacrylate cast in the rest of parasinus,
fistula and the middle meningeal artery. Right (C) and left (D)
common carotid angiogram of A-P view shows total occlusion of the

fistula. (E) Selective angiogram of A-P view via the left middle

11



meningeal artery shows fistula point (arrowhead) at the internal part
of parasinus of the left transverse sinus. (F) 3D rotational
angiography (cranial 70° ) demonstrates the diameter of middle
meningeal artery and parasinus adjacent to the fistula point

(arrowhead).

Fig. 3

Reft external carotid angiogram of A-P view (A) and lateral view (B)
demonstrates the right cavernous sinus dural arteriovenous fistula
mainly fed by right accessory meningeal artery and middle meningeal
artery with shunting flow toward superior ophthalmic vein. Inferior
petrosal sinus is occluded. (C) Right external carotid angiogram of
A-P view in the venous phase shows the retrograde venous drainage
into the bilateral superior ophthalmic vein and right angular / facial
vein. (D) Right internal carotid angiogram of A-P view in the venous

phase reveals the right internal juglar vein is occluded.

Fig. 4

(A) Selective angiogram of lateral view via the right accessory
meningeal artery shows the fistula (arrowhead) at the superior part of
the cavernous sinus and drainage into superior ophtalmic vein. (B)
The angiogram of lateral view demonstrates the successful
advancement of the microcatheter into the superior ophtalmic vein

via cavernous sinus. (C) 3D rotational angiography of right posterior
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oblique view demonstrates the diameter of accessory meningeal artery
adjacent to the fistulous point (arrowhead). Fluoroscopy of lateral
view (D) after selecitve shunt embolization shows the coil mass in the
superior ophtalmic vein and the cavernous sinus adjacent to fistulous
point (arrowhead) and the feeder. Right external carotid artery
angiogram of A-P view (E) and lateral view (F) reveals complete

obliteration of the cavernous sinus dural arteriovenous fistula.
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Table 1: Summary of 16 cases of transarterial sinus embolization using coils previously reported in the

literature
Classification
First author and Access Catheter tip
Location Satomi Borden / Catheter
year route (mm)
Cognard
Fukui (2001) SSS MMA II/1I atb Prowler-14 0.63
Tokunaga (2003) TSS MMA I/1la Excel-14 0.63
Kiyosue (2004) SSS MMA II/1I atb (18 size) 0.83
Layton (2006) Tentorium  MMA I/ 111 Echelon-10 0.56
Tentorium  MMA /v Echelon-10 0.56
Shiragami (2009) TSS MMA I/1I atb Renegade-18 0.83
Ohara (2012) SSS MMA I1/1I atb Marathon 0.5
Takegami (2012) CS AMA II Excelsior-1018 0.67
Baik (2014) SSS MMA I /11 a+b NA 0.56 - 0.63
CS AMA I NA 0.56 - 0.63
TSS MMA NI /11 a+b NA 0.56 - 0.63
TSS MHT I /11 a+b NA 0.56 - 0.63
Ymauchi (2015) CS AMA 11 Headway-17 0.56
Murakami (2016) SLSW AFR I /11 a+b SL-10 0.56
Our case 1 TSS MMA I/ 1 atb Marathon 0.5
Our case 2 CS AMA II Marathon 0.5

AFR: artery of the foramen rotundum, AMA: accessory meningeal artery, CS: cavernous sinus, MHT:

meningohypophyseal trunk, MMA: middle meningeal artery, SLSW: sinus of the lesser sphenoid wing,

SSS: superior sagittal sinus, TSS transverse-sigmoid sinus
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