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Medical visual information retrieval based on

multi-dimensional texture modeling

Adrien Depeursinge, Henning Muller
University of Applied Sciences Western Switzerland (HES-SO), TechnoArk 3, 3960 Sierre, Switzerland

Exploding medical visual data

* Medical images are important in
teaching, diagnosis and treatment
planning
— Are produced In increasing quantities 0
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— Radiologists are facing large varieties
of Imaging modalities and organs

— Tomographic data is by far the largest
amount

Fig. 1. Average number of images produced
per day at the University Hospitals of Geneva.

New tools are needed to and
quickly deliver the right information to the right people
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» Content-based indexing for efficient visual data management

— Content-based medical image s — N ‘
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Fig. 2. The Gnu Image Finding Tool (GIFT) CBMIR system.

» Limitations of current CBMIR systems
— Mostly limited to 2D images and single image

— Based on visual features that do not correspond to the radiologists’
Intents (semantic gap)

— Do not allow using contextual clinical attributes such as age, gender, ...

— Have limited query interfaces that do not allow for proper query
formulation (e.g., region of interest, multiple image, ...)

Query Interfaces

88 0aa

Select segment [ rane | region growing | closing [ lungtissue anaivsis | free draw | misc | bounding box |
LY
t (S
W emphysema
[ ground_glass
B sarosis Lung Tissue Anaksis Parameters
B micranodules

disiance between Te cender of 3232 blocks: o

Generate | [ Auto Update

W 0N e

L HE x

Volume: 1.35181

Memory Lisage: 3181 37IME

¢ Decupational

N » Environmental exposures
[

» Host risk factors

} Laboratory tests

» Dxinmvetry tests

w PST (pulmonary function testing)

PST (pulmonary fundion testing) 3

VEMS 2.

e
) /
- .
R y
i

Quantity 20 ) W) Or » BAL (bronchoalveolar lavage) |
, e

o

Sraking History | wes w | (o) and | | Or

Quittad since 1 =) And

Remarks

reSimaol

MEDICAL INFORMATION ANALYSIS & RETRIEVAL

€ MANY

Multi-dimensional texture characterization

* Imaging devices deliver visual information with increasing resolution
— Enables early detection of small lesions

— Early lesions often refer to changes in
organ tissue and relate to texture
— Lung tissue in computed tomography (CT)
— Trabecular bone with osteoporosis in microCT

— Diffuse white matter changes with Alzheimer’s
disease in magnetic resonance imaging (MRI)

— Cirrhotic liver tissue In ultrasound

Fig. 3. 3D texture quantification of trabecular bone.

 Texture information plays a major role in radiology
— Texture assessment is central in human vision
— Taxonomy In radiology often refers to texture properties

 Texture-based indexing

— Carries richer information when compared
to shape-based indexing

— Shows to correspond well to radiologists’
needs in 2D

— Has been little attempted in 3D and N-D so far

Fig. 4. 3D shape versus 3D texture.

Image search engines with innovative user Interfaces
with contextual information are
management of medical visual information
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Visualizing results
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Patient data list

1 Diagnosis : Sarcoidose puilmonaire de stade I , Diagnosis : sarcoidosis , quitted since : 40 =
years, Age : 80 years old, Gender : mr , Smoking : frue , Diagnosis reliability : 200 %o, - n e
T 95,1932%

1 piagnosis : Sarcoidosis, state I , Diagnosis : sarcoidosis , Age : 81 years old, Gender : m ,
Diagnosis reliability : 200 %, Bronchoscopy transbronchial : granuloma(s) non caseating , | e
94,2318%

1 Diagnosis : Sarcoidosis, state 11l , Diagnosis : sarcoidosis , quitted since : 15 years, Age : §1
yvears old, Gender : m , Smoking : true , Diagnosis reliability : 100 %, Bronchoscopy

1 Diagnosis : Sarcoidosis III , Diagnosis : sarcoidosfis , Quantity : 80 UPA, quitted since : 17 years, *
Age : 82 years old, Gender : m , Smoking : true , Diagnosis reliability : 200 %, Bronchoscopy -

1 Diagnosis : Pneumopathie Interstitielle avec alveolite lymphocytaire , Diagnosis : sarcoidosis , | *

remarks : occasionnel , Age : 65 years old, Gender : f, Smoking : true , Diagnosis reliability : @5

1 Diagnosis : Sarcoidose pulmonaire de stade II , Diagnosis : sarcoidosis , Quantity : 72 UPA, Age : *
57 years old, Gender : m , Smoking : true , Diagnosis reliability : 200 %, Lung : granuwioma(s)

2 Lymphocytary alveolite : frue
WBC neutrophilic{s) : 73.2 %
WBC eosinophilic(s) : I %

WBC {white blood cell) : 7.7
Hematocrit blood : 49.4 %

2 Profession 1 Quvrier
Carbon dioxyde tension blood arterial @ inc
Ouygen blood arterial | swpsald
Pressure arterial systolic 1 suptoS0

1 Diagnosis : Sarcoidose pulmonaire de stade 2 , Diagnosis : sarcoidosis , Age : 57 years old,
Gender : m , Diagnosis reliability : 200 %,

22,6933%

uery case.

tuberculosis 1) tuberculosis

2) tuberculosis 3) sarcoidosis

guery case.
pneumocystis fibrosis

pneumonia

1) pulmonary 2) pneumocystis

pneumonia

3) pneumocystis
pneumonia

Contact and more information: adrien.depeursinge@hevs.ch, http://medgift.nevs.ch/



