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Detection of knee osteoarthritis degree based on the distribution
characteristics of exiting NIRS

HUANG Jiangyin“ , ZHAO Jing, DONG Xiaowei, LI Yingjie

( Electrical Engineering and Automation Department, Xiamen University of Technology, Xiamen 361024, China)

Abstract : Knee osteoarthritis is a common chronic and irreversible joint disease in the middle-aged and elderly
population. Routine detection methods, such as computed tomography ( CT) scans and MRI cannot be used as
routine medical items because of radiation effects. Furthermore, most of these routine methods cannot detect the
early internal lesions of the knee joint. To solve these problems, a non-destructive and rapid diagnostic method
based on near infrared light is proposed. Combining the CT images of clinical knee joint, the motion paths of
infrared photons in the joint were simulated by Monte Carlo method. The emission photon distribution characteristics
under different diseases were analyzed and fitted by Gauss function. The effective photon ejection rate and the
symmetry axis position of the fitting function are used as indexes to determine the patient’s condition. The advantage
of this method is that it does not cause any radiation harm to the human body, and the detection result can be
quickly given by computer data analysis. Therefore, this method can be used as a routine examination project to find
early symptoms of knee OA, and give the patient prompt treatment. Simulation experimental results show that the
accuracy of this method is more than 92% , and it is of great value in clinical application of knee osteoarthritis.
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Fig.1 Original and segmented CT images of knee joint
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Fig.2 The treated CT images of knee joint
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Fig.3 The CT images of knee joint with voxel

D) B s AT RUS BB p, A, HAS(3) filkE
AT A, € R(0,1) ISR RN B



60 4 H

&

& % %16 A

s==In(1-§)/u, == 1In(&)/p, (3)

2) R M d A (4) T, Hig,

W9 i ¢ B Henyey-Greenstein A i PR %% 3K

B AR 6 4 (0,2m) RIS,
d = [ cospsind  singcos |

i SE R R e ol

BEE T OA FRO R FE B 38 in, B 53T L 8L
SRR R 2 R A AR | 3k — R A3 2o A3 A 3 2140
JESF AT I 0 Hh S 43 A0 REAE R F BT OA s
1 I =P R U L T 2 2 N S = S R G O D T
SRR I H A7 — =2 TR B il B B 42
BERIIRG RS 22T CT B R BRA7 I, LR REAR
405 300 A0 B AT CT B R, 2, 100 £
BE T OA MR T H 40, 100 £k T H 1, 100
PEAL T Wl 78 = & 3R 50 iy CT EIfE
R S8 I TAT 52 4 R 0 U LR O TR
UUEAI] o 07 T & (1 Pl Y (B T o0 €7 T I L 08
B4 R A HERR I
2.1 HEOIMEFHRIFMERR

SCHR[ 16— 17 ] 3% F BIMG 8 #07 2, 055 9143l
T OA FR ST 4 SR I 2R BORD I R L
B 25 55 T N = A AR AR, AT SR RV LR AR
AN [ 3 1) A2 i ARG 8 5 2 0, L AR 5 i
1R,

(4)

2

HHHE 1

HIATE 2

E 4

K5 JEs TR AR 48 (a) (VI (D)
FIREI () O CT [ 2EA TS RIS U AL Ak

F1 B OA RERRETHIRY RENES R
Table 1 The absorption coefficients and scattering coefficients
in different degree of knee osteoarthritis
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Fig.4 The motion path of near-infrared photon in knee joint
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Fig.5 The distribution of emission near-infrared photon in different degree of knee osteoarthritis
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Fig.6 Gaussian fitting of the distribution of emission near-infraredphoton in different

degree of knee osteoarthritis
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Table 2 The characteristics of the distribution of emission

near-infrared photon in different degree of knee

osteoarthritis
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Table 3 The accuracy rate of knee osteoarthritis degree detection based on NIRS
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