Mobile C-arm CT reconstruction
based on prior knowledge

on intra—-operation

KAIST ISL & MIRLAB
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MIRLAB(Medical Imaging & Radiotherapeutics)
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® Mobile C-arm CT

« C-arm system for image-guided radiotherapy and surgery

— 2D fluoroscopic imaging
— 3D CT imaging

» Depiction of complex anatomic structure

e Mobile C-arm CT

— Head and neck surgery, thoracic surgery

— Advantages

« Compactness and convenient use

 Affordability
— Limitations
« Limited angular scan range
« Small scan field of view
« Long scan time

Rotation scan for 3D CT



The trend of mobile C-arm CT
| Manufactures | seMENs | SIEMENS | Ziehmimaging | PHILIPS Medical

SIREMOBIL Iso-C(LI) ARCADIS ORBIC 3D(L]) Vario 3D LI/FP BV Pulsera 3D-RX(LI)
POWERMOBIL(FP)

Orbital
movement

Vertical 40cm 40cm 43cm 50cm
movement

Lateral
movement
Free space 80cm 80cm 80-90cm 80cm
kV ranges 40-110kV 40-110kV 40-110kV 40-110kV

mA ranges 10mA

Projection #
3D 256x256x256 256x256x256 256x256x256 256x256x256

reconstruction (0.46mm voxel) (047mm voxel) /512x512x512 (0.4-0.7mm voxel)

Trade-off between “scan time + # of projection” and scan angle

Truncation artifact caused by small FOV (11cm~17cm)



® Applications of mobile C-arm CT

Image guidance using mobile C-arm CT

J. H Siewerden, et al., Proc. Of SPIE Vol. 7261(2009)
Case courtesy of Dr Dylan Kurda, Radiopaedia.org, rID: 36795

K.W. Yeom, et al., American Journal of Neuroradiology (2013)
http://clivustumor.blogspot.kr/2013_03_01_archive.html
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Research direction

« Mobile C-arm CT recon. for surgeon updated image
— Head & neck surgery on intra-operation

 Problems of mobile C-arm CT .. Horizontal profile
— Super short scan

— Truncation artifact

Ziehm imaging mobile C-arm CT system simulation

Pixel

XCAT phantom FDK reconstruction ° e
FOV: 13.25cm — FDK 720% (Reference)

Scan angle: 135° FDK 270% w/o extrapolation



Research direction

« Approach for reconstruction of head and neck surgery
— Pose estimation of pre-operative image for head
— Prior knowledge based reconstruction

Intra operative / - Prior knowledge Reconstructed
scan data / L based reconstruction image

Initial y'y
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PI‘OjeCtIOI’] data Reconstructed image Reconstructed image Surgeon updated image
in intra-operation in intra-operation from pre-operative data
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