
ON-LINE FIG 1. Color pressure map (mm Hg) in another patient with a type IIa DAVF affecting the left transverse and sigmoid sinus. Flow curves
were generated from the 4D flow MR imaging data. The flow curve in the left TS (red curve) shows evidence of retrograde flow caused by the
DAVF. The incoming arterial blood from the DAVF is traveling into the right TS and superior sagittal sinus. The right TS shows the expected
anterograde flow. For this patient with DAVF, peripheral cardiac gating data were available, and time-resolved images were reconstructed into
20 cardiac phases with a spatially adaptive temporal interpolation.

ON-LINE FIG 2. Visualizations of streamlines depicting the flow in the left transverse sinus of the same patient with DAVF from On-line Fig 1. The
streamlines are moving in a retrograde fashion from the site affected by the fistula, and blood flow has been push into the right transverse sinus.
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ON-LINE FIG 3. Color pressure maps (mm Hg) in healthy control patients showing 4 different anatomic variations in the dural venous sinus
drainage. In type I (A), the superior sagittal sinus, straight sinus, and each TS are connected in a true confluence at the torcular Herophili. Type
IIa (B) is considered to be a partial confluence where the superior sagittal sinus empties into 1 of the TSs; the straight sinus empties into the TS
union area. In type IIc (C), the superior sagittal sinus is split; the straight sinus is split or fenestrated; there is no direct union present between TS;
the superior sagittal sinus and straight sinus split empties into the TS. In type III (D), the superior sagittal sinus empties into 1 TS in 1 side; the
straight sinus empties into the TS in the other side without any sinusoidal union present between them. Types I, IIa, and IIc (A, B, and C) show
similar pressure gradients, whereas type III shows relatively larger change in pressure from the straight sinus into the TS. Fourteen of 15 healthy
subjects with type III variations had the smaller deep venous system (straight sinus) drained into the left TS.

On-line Table 1: Anatomic classification of the dural venous sinus
drainage in healthy subjects and patients with DAVFs

Dural Venous
Drainage

Types

Healthy
Subjects

Patients with
DAVF

No. of
Subjects %

No. of
Patients %

Type Ia 10 16.7 5 71.4
Type IIa 35 58.3 2 28.6
Type IIa1 10 16.7 2 28.6
Type IIa2 4 6.7 0 0
Type IIc 10 16.7 0 0
Type IId 3 5.0 0 0
Type IIe 8 13.3 0 0
Type IIIa 15 25 0 0
Total 60 100 7 100

a Indicates a main type.

On-line Table 2: Blood flow rates and cross-sectional area in
healthy control patientsa

Hemodynamics in
Healthy Subjects Left TS Right TS P Valueb

Flow (mL/min)
Type I (n � 10) 124 � 74 281 � 132 .006
Type II (n � 35) 168 � 95 252 � 98 �.001
Type III (n � 15) 73 � 31 344 � 78 �.001

Area (mm2)
Type I (n � 10) 17.8 � 5.0 30.5 � 9.1 .002
Type II (n � 35) 19.3 � 8.6 27.4 � 8.3 �.001
Type III (n � 15) 9.3 � 2.6 35.0 � 5.6 �.001

a Blood flow was significantly larger in the right TS for the 3 anatomic types. A similar
correlation was found in the area measurements, where a significantly larger cross-
section was found in the right TS compared with the left TS in the 3 major anatomic
categories.
b P � .05 indicates a significant difference.
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