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Research question

Efficient extraction of musculo-skeletal structures
with focus on muscles of thigh and calf

A Musculo-skeletal diseases

I morphology of anatomical structures ,.,,000
explain some of the origins

A Trending topic
I Number of MR scans increases 19000000
I Generates big amounts of data

> Requires machine support
> Algorithm development
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Overview
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Muscle labeling

Registration
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Image acquisition
A MR imaging

I Non ionizing
I Soft tissue visibility
A Better than in CT
A Multiple acquisition modes
I Different protocols
I Highlights different structures

A Multiple resolution

I Direct influence on acquisition
duration

T Reveals more details

MIRALab, University of Geneva
www.miralab.ch

IMI Research Seminar
June 17, 2014



MultiScale

&N VIETECUTTEMRESEAr ChATraiNTNgEtWOTK:
Human

Multi-channel imaging

mDixon

opposedphases = "
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Related Work

A Extraction of musculoskeletal
structures
I Complex task, muscles hard to
distinguish
I Previous work shows problems in
accuracy [1] and performance [2]

A Clinical Imaging protocols
I Protocols focus on traumata
detection
I No interest in delineation of whole
muscles
[1] Baudin P.Y.AzzabouN.,Carlier P.G.ParagiosN.: Prior knowledge, random

walks and human skeletal muscle segmentation. MICCAI. 1§7662012).
[2] Gilles, B.: Anatomical and Kinematikddellingof the Musculoskeletal System

from MRI, Thesis, (2007).
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Related Work: Multi-channel segmentation

A Popular for brain segmentation gray/white matter
A Multi-modal in case of nuclear medicine

//1 IrLAlr

axial slice 26

44

axial slice

axial slice 50

Kopriva [4]
[4] L KoprivaAWdZEABY R - ® / KSy> 4{ LI NASySaa O2yadNIAySR y2yyS3l iAdsS
Ydzt GAOKFYyySt AYI3ISAY RSY2YyadNI dAz2y 2y YdAf GAELISOGNYf .Y IYSGAC
[5] E Geremia O.Clatz B. HMenze E.KonukoglyA.Criminisjand NAyach& a{ LJr G Al f RSOA&AA2Y TFT2NBada
OKIyy St YI 3y Sii ONehdBiraagefol.\p0 80, 2 pp.l3 88, Jub 2¢11.
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Related Work: Multi-channel segmentation

_ Angeliniet. al in 2002- Brain images and VH data se
Chan etal in 2000

Edgeless level sets on RGB images

RGB Picture Intensity Picture

Blue

[6] Angelinj E. D.Imielinska C., Jin, Y., Raine A. F. (2002). Improving statistics for hybrid segmentation oftagbalution multichannel
imagesMedicallmaging 2002: Image Processjd$84, 401c411.do0i:10.1117/12.467182

[7] Fechter T.DeformationBased Manual Segmentation in Three and Four Dimensions

[8] Chan T. F., Sandberg, B. YYé&se L. a. (2000). Active Contours without Edges for Vééadued Imageslournal of Visual Communication
and Image Representatiphl(2), 13@141.doi:10.1006/jvci.1999.0442
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Pre-processing

Intensity Window Distribution
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Tissue characterization / Muscle labeling

_j
Connected
components
ﬁ
v

& Noise
removal

Thresholding
Inversion

Connected
components

Intra-

muscular
fat removal
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Tissue characterization
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