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Summary: Flow assessments by indocyanine green videoangiography (ICG-VA) has become
common to evaluate cerebral blood flow during vascular surgery. In order to obtain detailed flow
information, we have developed a new software named “Flow-Insight” based on the principle
of perfusion image processing. In this study, we applied “Flow-Insight” to digital subtraction
angiography (DSA) to investigate arrival time (AT), blood volume (BV) and mean transit time (MTT)
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during endovascular surgery. “Flow-Insight” imported serial DSA data in DICOM format, and

calculated integration of a time-intensity curve over time in each pixel for quantitative analysis.

We predicted a thrombotic problem by observing delayed BV in a case with an unruptured
aneurysm. In addition, several parameters from this application might be reliable predictors,

critical alarms and treatment prognosis for endovascular surgery.
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Fig. 1

left: System Overview Photos

right: Screen image of analysis
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Fig. 2 Case is a 60-yearold male. He was pointed out incidental left A1-A2 aneurysm (6X

4X4 mm). A: DSA AP view

Right A1 is aplasia. B: working angle, C: 3D DSA
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Fig. 3 A: Control left carotid angiography, AP view. B: At the completed the emboliza-

tion of aneurysm. Arrow shows thrombus which was increased. C: After hepa-

rin 1,000 unit injected microcatheter and Ozagrel Sodium 80 mg was administrated
in venous. In addition, a micro-guide wire was placed into anterior communicating
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artery to right A2 artery. Arrowhead shows the thrombus was almost resolved.

D: CAG of AP view after this situation.

After the embolization of the aneurysm, we were worrying whether this treatment
should be quit or not. At this time, the CAG of AP view, comparison with control,
shows that there is a flow delay of the right distal ACA area (arrow). We thought
first Matrix which protruding parent artery probably caused this flow delay. Then we
placed VRD in the parent artery to prevent thrombosis again. E: Control CAG of AP

view.
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ROIL ROI12 ROI3

m A Control of AP view
WB after ebmolzation

& C post VRO deployed

ROI1 ROI2 ROI3

A: Control of AP view 3338.08 357573 352511
B: after ebmolization 507.19  3183.5%9 277226
C: post VRD deployed 135454 2221.37 177216

Fig. 4 Results of flow assessment application which were evaluated by the arrival time.

A: Control of AP view, B: AP view after embolization, C: AP view, post-VRD

A|B|C

deployed. We evaluated the blood flow in this course retrospectively. Table shows
every ROl value. Graph shows this table.

The blood flow in distal ACA territory was reduced after the embolization markedly.
After VRD deployment, the blood flow was restored. And it shows that blood flow
of after embolization has decreased approximately 80% from the AP view of control
in ROI1. It also shows that the blood flow substantially has recovered by the VRD
placement in the same degree as other ROI.
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Arrival time

Fig. 5 Results of flow assessment application.
A: It shows that evaluation by the arrival time around AlB

the aneurysm structure. The size of this aneurysm is not C
enough, inflow of the aneurysm can not be confirmed
clearly.

B: Evaluation by blood volume. Blood volume in anteri-
or communicating artery at the side of the aneurysm is
small (arrow). C: Evaluation by blood volume, post-coil
embolization and placed VRD. It can be confirmed the
some blood volume in the aneurysm. Other hand, it is
possible to see an improvement blood flow at the anteri-
or communicating artery.

3D digital angiography

Fig. 6 Results of flow assess-
ment application in anoth-
er case. .
A: 3D digital angiography !
of a 47-yearold man who
has basilar artery bifurca-
tion unruptured aneurysm
(aneurysm  diameter: 7
mm).
B: Evaluation by arrival
time, AP view. C: lateral
view. Inflow zone of the
aneurysm was identified
(arrows).
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