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SAH CourseSAH Course

Yasui
1997

Yasui
1997

Rinkel
1998

Rinkel
1998

ISUIA
1998

ISUIA
1998

ISUIA
1998

ISUIA
1998

Juvela
2000

Juvela
2000

破裂率破裂率 破裂に関与する因子破裂に関与する因子患者数など患者数など

2.3 % / Yr2.3 % / Yr

1.9 % / yr1.9 % / yr

0.05 % /Yr (<1 cm)0.05 % /Yr (<1 cm)

1 % / Yr (>1 cm)1 % / Yr (>1 cm)

0.5 % /Yr (<1 cm)0.5 % /Yr (<1 cm)

1 % / Yr (>1 cm)1 % / Yr (>1 cm)

1.3 % /Yr1.3 % /Yr

多発多発

症候性、女性、
大きなもの、
後頭蓋、多発

症候性、女性、
大きなもの、
後頭蓋、多発

サイズサイズ

なしなし

喫煙
年令
サイズ

喫煙
年令
サイズ

234 症例
1969 - 92
234 症例
1969 - 92

3907 Pt-Yr3907 Pt-Yr

727症例、非出血
バイアス強

727症例、非出血
バイアス強

722症例
バイアス強
722症例
バイアス強

142 Pt, 181 An142 Pt, 181 An

  



CraniotomyCraniotomy

        



Catheter Treatment for AneurysmsCatheter Treatment for Aneurysms

        



        



Catheter Treatment for AneurysmsCatheter Treatment for Aneurysms

        



TrappingTrapping

        



Cerebral Infarction & TreatmentCerebral Infarction & Treatment
• STA-MCA Anastomosis• STA-MCA Anastomosis



Three Dimensional ModelsThree Dimensional Models
• 3D CTA or MRA• 3D CTA or MRA



Three Dimensional ModelsThree Dimensional Models
• Rotation DSA• Rotation DSA



• Rotation DSA• Rotation DSA
Three Dimensional ModelsThree Dimensional Models



Three Dimensional Real ModelThree Dimensional Real Model

        



Computational AnalysisComputational Analysis

        



IntroductionIntroduction

• CFD without Flow Velocity Information
• Bondary Condition

• Pressure
• Velocity

• MR
• Ultrasound

• .........
• Compress? Non-Compress?
• Wall Elastance?
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PressurePressure

• Measure Using Transducer 

• Daignostic Catehter
• Microcatheter

• Smart Wire
• Sensor Mounted at the Tip of Guidewire

• Measure Using Transducer 
• Daignostic Catehter
• Microcatheter

• Smart Wire
• Sensor Mounted at the Tip of Guidewire



VelocityVelocity

• MR
• Phase Contrast

• Phase Shift by Movement 

• Arterial Spin Labelling
• Particle Tracking

• Doppler Sonography
• Doppler Shift

• DSA
• Tracking Contrast Material
• Particle Tracking

• MR
• Phase Contrast
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• Particle Tracking
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• Doppler Shift
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• Tracking Contrast Material
• Particle Tracking



Phase Contrast MR AngiographyPhase Contrast MR Angiography

        



Phase Contrast MR AngiographyPhase Contrast MR Angiography

        



Tagging ImageTagging Image

        



Tagging ImageTagging Image

        



Tagging ImageTagging Image

        



Tagging ImageTagging Image

        



STARSTAR
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STARSTAR
Pre-saturation area

Scan slice

Inflow slab
inversion

        



Tiflow:
100msec 200msec 300msec 400msec

500msec 600msec 800msec 3D-TOF
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STARSTAR

        



Doppler SonographyDoppler Sonography

• RBC flow movie• RBC flow movie



Body Surface Echo (Carotid Echo)Body Surface Echo (Carotid Echo)

• B Mode
• Doppler
• Power Doppler

• B Mode
• Doppler
• Power Doppler



Echo (Body Surface)Echo (Body Surface)

• Acquisition • Acquisition 



B-Mode EchoB-Mode Echo

        



Colour DopplerColour Doppler

        



Power DopplerPower Doppler

        



Doppler Flow MeasurementDoppler Flow Measurement

        



θθ

Doppler Flow MeasurementDoppler Flow Measurement
• velocity mesure• velocity mesure

θθθθ====
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Trans-Esophageal EchoTrans-Esophageal Echo

        

9  mm9  mm



Trans-Esophageal EchoTrans-Esophageal Echo

        



Trans-Esophageal EchoTrans-Esophageal Echo

        



Transcranial DopplerTranscranial Doppler

        



Transcranial DopplerTranscranial Doppler

        



Trans-Cranial DopplerTrans-Cranial Doppler

        



Transcranial DopplerTranscranial Doppler

        



Trans-Cranial DopplerTrans-Cranial Doppler

        



Transcranial DopplerTranscranial Doppler

        



Transcranial DopplerTranscranial Doppler

        



TDC Valiation - ITDC Valiation - I
• Transcranial Colour Flow Imaging
• Contrast material for echo
• Transcranial Colour Flow Imaging
• Contrast material for echo



TDC Valiation - IITDC Valiation - II
• TCD Mapping• TCD Mapping



FloWireFloWire
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FloWireFloWire

        



FloWire & TCDFloWire & TCD
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FloWire & Clinical CasesFloWire & Clinical Cases

        



FloWire & Clinical CasesFloWire & Clinical Cases

        



Carotid Cavernous FistulaCarotid Cavernous Fistula

        



FloWire & Clinical CasesFloWire & Clinical Cases

        



FloWire & Clinical CasesFloWire & Clinical Cases

        



Positioning?Positioning?

        



Positioning?Positioning?

        



Positioning Sytem (Image Guided 
Surgery)

Positioning Sytem (Image Guided 
Surgery)

        



"Webster" Positioning System"Webster" Positioning System

Magnetic Source 
for Positioning

Magnetic Source 
for Positioning

  



ConclusionConclusion

• Medical field, especially vascular surgery, demands CFD 
information. 

• On the other hand, medical imaging modalities can offer 3D 
structure of vessels. At the same time, some information about 
boundary condition, medical modalities can offer, too. 

• As the boundary condition, flow pattern assessment by magnetic 
resonance and Doppler sonography is presented.

• Doppler Sonography Needs to Work with Positioning System.
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