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Computer aided diagnosis on intervertebral disc degeneration
with shape and texture features

Hao Shijie', Jiang Jianguo'”, Guo Yanrong', Zhan Shu'?, Li Hong’
1. School of Computer and Information, Hefei University of Technology, Hefei 230009, China;
2. Engineering Research Center of Safety Critical Industrial Measurement and Control Technology ,
Ministry of Education, Hefei 230009, China;

3. The First Affiliated Hospital of Anhui Medical University, Hefei 230009, China

Abstract: In image based computer aided diagnosis, higher accuracy can be achieved if the objects’ information of shape
and texture can be used simultaneously. In spine MRI, intervertebral disc degeneration can be characterized by shape and
texture variances. Therefore we propose a framework of computer aided diagnosis on disc degeneration as follows. First, we
describe the disc degeneration by modeling non-rigid shape deformation and texture variance respectively. The deformation
between the two shapes is measured by the geodesic length in the shape space. Similarly, the texture difference is measured
by the Bhattacharyya distance between intensity distributions of two disc regions. Secondly, these two kinds of distances are
added by weights as inputs of an unsupervised clustering machine. The clustering result is aimed at assisting doctors in dis-
tinguishing normal and degenerated intervertebral discs effectively. In experiments, 108 lumbar discs from 18 examinees are
selected as experimental data. The highest accuracy of our proposed method is 92. 1% , higher than the accuracy when
shape or texture information is being used separately.

Key words: shape; texture; computer aided diagnosis; magnetic resonance imaging; intervertebral disc degeneration
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Fig.4 A demonstration on the object function

evolution in clustering disc samples

FESTISUERPE T T, 7E AR RIAUE A T A 10 5K
ISP 24 TE 0 R LA R AR B Al M ) 4 S A 1R R
FENEF PR ) 58 70 CIE 5 HE T 8 A9k
FEIRRR R P R INE 1 PR, A = 0 )2
IR THARAE BT IR ISMLE R A = 1 B {UH)
AT8HE BT RIENEE R, NE L ol lE
), IR FNSOHAE B 45 A 5 T R i R 1
1o T3 S B A FH e AT AR ME R 3R S ENIE T AR SCHF
TR A I AR . ASUIE A 78 T X 3 S 3 A 52 i)
KB, M A B RET, o iR R B K S
FEAR a3, HAE A = 0.4 Ik S E 1 92. 1% L 6
JEE SRR R 2 T AR ) T A T A 3
TR BCHRAF B8] A AL TR AN — 2 e AR R4

© I B R BT AR ST A



559 TN, 4 - 45 5 TR RS SOMARAE (AL [H] 250R FL Fl B2 1173
®1 EREGEARAENETHEHREERE
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/%
A
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
NRIES 89.7 90.7 91.0 91.3 92.1 91.6 91.8 90.5 87.4 85.6 82.4
U 83.4 83.8 86.6 87.8 88.0 87.1 87.6 92.1 91.7 91.3 94.9
bt 9301 93.5 94.3 93.7 96.2 95.3 95.7 87.6 84.8 80.6 72.5
CEERiRTIE SN a=
5 HABTT ¥ OB, INEE 2, AR ST ik il B B35 30k (References)
MR AR 2R T OCHR[8-9, 11 T/, 7ESCHR[ 10 ] 77
o ’ﬁn?gxd-mg MRI @1% r'—| 5 /\ﬁi{l‘ﬁj ﬁ:&ﬂ:}a 3| [ 1] LiuJM, Udupa J K. Oriented active shape models [ J]. IEEE
gﬁ*@d&f\‘ﬁ:{ 142 /I\/E\-ﬁﬁ’q’: IJj,: X E]/] fr"% ?J‘_E,m CH jﬂj %IJ Transactions l?n medical imaging, 2009, 28(4) . 571-584. .
o . o [2] PengSH, KimD H, Lee S L, et al. Texture feature extraction
HER RN F] 97% , & F Al nl 28 2 AH 5 Sk b f based oty estima . )
ased on a uniformity estimation method for local brightness and
E"J,ﬂ-‘j(?’fﬁiﬂﬂﬁ&ﬁiﬁ Live Wire 43 #|H AR $2 B H structure in chest CT images [ J]. Computers in Biology and
FrEE, Xof g M 8] B AN TR Fshik 8 Bhn4e a1 6 Medicine;2010, 40(11-12) : 931-942.
=8 /\*:F % , ,fE[ ﬁ x]&ﬁ %EIIEHX*E I‘ETJ ﬁ}a [i] Ve 1:/4] E/‘J [ 3] Pereira W, Alvarenga A, Infantosi A. A non-linear morphometric
n /._n s e Eﬁ i @Lzm ﬁ Z=i, L % B 2 = T— 2 é i~ feature selection approach for breast tumor contour [ J]. Comput-
- E] " i ers in Biology and Medicine,2010, 40(11-12) : 912-918.
HX{” o E/le: l‘i Iﬁ % LXTJ‘}\ T:‘I:EI - /‘qus'ﬁiﬁj\ Z [ 4] Tahmasbi A, Saki F, Shokouhi S B. Classification of benign and
ET‘M&I':H TH&A o malignant masses based on Zernike moments [ J]. Computers in
Biology and Medicine, 2011, 41(8) : 726-735.
F2 HpHEEBELER [ 5] Fletcher T, Lu C, Pizer S, et al. Principal geodesic analysis for
Table 2 Comparisions of average accuracies the study of nonlinear statistics of shape [ J]. IEEE Transactions
with similar research on Medical Tmaging, 2004, 23(8) : 995-1005.
— — oW — — [ 6 ] Urban P, Roberts S. Degeneration of the intervertebral disc [ J].
JCHR(8] SCHRT9 ) SCRK[10] STk 11] A3 Arthritis Research & Therapy, 2003, 5(3) :120-130
HEBN 2/ % 91.3 91 97 90.8 92.1 [ 7] PengZ, Zhong J, Wee W, et al. Automated vertebra detection
and segmentation from the whole spine MR images [ C ]//Pro-
ceedings of the 27th Annual International Conference of the Engi-
s ing in Medical and Biology Society. Shanghai: IEEE Press,
4 _Q_E _L/k\' neering 1 Medical an 10logy Society anghai ress
2005 :2527-2530.
. [ 8] Alomari RS, CorsoJJ, Chaudhary V, et al. Computer aided di-
) il - 25 Y = =
L/HQEIETJE MRI F@I{%‘%j\jﬁﬂﬁ% }J\ E ﬁ?}l:}/{j( ]:‘I‘ agnosis of lumbar disc pathology from clinical lower spine MRI
éﬁ[}fﬂ%/\ﬁﬁﬁ%”ﬁ%ﬁl @5 Eé}’ E*TE éﬂ’]rﬁu [J]. International Journal of Computer Assisted Radiology and
ﬁnu%%,ﬂﬁﬁ'ﬁ“’ﬁﬁﬁ?ﬁﬁm*ﬁm&kﬂ@ MCMC Jy Sy, 2010, 3(3): 287293
%X‘T ”/—4—% %_( D/( %ﬂb @EEL/A*EIEJ ﬁﬂi [ 9] Alomari RS, CorsoJJ, Chaudhary V. Labeling of lumbar discs
% D . ing both pixel-and object-level features with a two-level proba-
s o i H Q:!:A y using
/1—/“3 E/J%Jjjj %\ %%‘% E »H D I:j XEE{ bilistic model [ J]. IEEE Transactions on Medical Imaging,
SRR Bh A 2 UEA 2R Lo U oA — ﬁMn JS8 3= 2011, 30(1) ; 1-10.
Hﬁf'ﬁé’ HU/\'ﬂﬁﬁ‘{f E"J{ET@E Hﬂitj\ ° [10] Koh J, Chaudhary V, Dhillon G. Diagnosis of disc herniation
‘##ﬂ}%ﬁﬂ:%ﬂy\ﬂn?ﬁ/\ﬁ ﬁ]‘b"’_{(/\ . %‘5’6 nJ based on classifiers and features generated from spine MR images
LA %feﬁé}zﬁﬁjﬂ[ejﬁi {Eﬁﬁ B/J %*%{zmm%ﬁ [ C]// Proceedings of SPIE Medical Imaging. San Diego, USA :
{8 ' N
SPIE Press, 2010,11(2) : 762430(1-8).
| £] nf %
U\ ziKI{X;FJJﬂT*EIjﬁEi&E/J/TH e .ﬁﬁ‘]‘/%x [11] Hao S J, Jiang J G, Guo Y R, et al. Intervertebral disc shape

KL 10 ] A RS , 51 AHER] 2 8 0 2540 15 5., LA 4
ER R

analysis with geodesic metric in shape space [ C]// Proceedings

of the 6th International Conference on Image and Graphics.

© i H K% KB AR AT A



1174

PEEZKIEA ] www. ¢jig. cn

17 %

[13]

[14]

Hefei: IEEE Press, 2011 61-65.

Michopoulou S, Costaridou L, Panagiotopoulos E, et al. Atlas-
based segmentation of degenerated lumbar intervertebral discs
from MR images of the spine [J]. IEEE Transactions on Bio-
medicine, 2009, 56(9) : 2225-2231.

Zhan S, Hao S J, Li H, et al. Lumbar spine image analysis
based on vertebrae segmentation in spine MRI by using improved
ICA-AAMs [J]. Journal of Image and Graphics, 2010, 15(2) .
280-286. [ A0, At 2=, 4. BT EHE MRI il
ICA-AAMs ARS8 5 HEEARE PR 43T [T ], [ P R IR 2
#, 2010, 15(2) : 280-286. ]

Hao S J, Zhan S,Jiang S J, et al. Spine disc MR image analysis
using improved ICA-AAMs and Markov random field[ J]. Journal of
Biomedicine Engineering, 2010, 20(1) : 6-9. [ #ftHAs, Aig, ik
M, 455 SO TS SIS hRBL R e B

[15]

[16]

[17]

[18]

ARG ML T]. APBE TR 2K, 2010, 20(1) : 69. ]
Klassen E, Srivastava A, Washington M, et al. Analysis of pla-
nar shapes using geodesic paths on shape space [J]. IEEE
Transactions on Pattern Analysis and Machine Intelligence,
2004, 26(3) : 372-383.

Duda R O, Hart P E, Stork D G. Pattern Classification, Second
Edition[ M]. New York, USA: John Wiley & Sons. 2001.
Michailovich O, Rathi Y, Tannenbaum A. Image segmentation
using active contours driven by the bhattacharyya gradient flow
[J]. IEEE Transactions on Image Processing, 2007, 16 (11):
2787-2801.

Srivastava A, Joshi S H, Washington M, et al. Statistical shape
analysis: clustering, learning, and testing [ J]. IEEE Transac-
tions on Pattern Analysis and Machine Intelligence, 2005,

27(4) : 590-602.

© v [H R BT AR BT A



	01.pdf
	fm.pdf
	01.pdf
	目录.pdf
	英目录.pdf


	20120917.pdf



