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Spine deformity detection from Cobb angle using radiographic images has 

significantly increased the risk of malignancies. Morphologic modifications of 

the trunk resulting in postural asymmetries are associated with deformities in the 

spine. The most common spine deformities are scoliosis and kyphosis. Scoliosis 

is the axial rotation of the spine [1], which occurs in 2-4% of the world 

population [2]. Radiographs of the spine while standing full-column remains the 

standard for analysis and curve observation [3]. The disadvantage of radiographs, 

particularly in young patients, is the exposure to ionizing radiation, which causes 

a significant increase in the risk of malignancies [4]. This paper proposes an 

automatic Cobb angle measurement method for detecting spine deformity from a 

single posterior image view. The spine waveform is acquired from the surface by 

detecting the center locations of markers attached to the spinous process using 

Hough transform and polynomial curve fitting (Figure 1). Surface Cobb angle is 

measured at the intersection of the tangent lines obtained from the derivative of 

the fitted curve. Cobb angle of each subject is also measured from x-ray by 

manual and computer-assisted methods (Figure 2). The linear regression method 

is applied to develop a correlation between surface and x-ray Cobb angles using 

a training dataset of 56 subjects (Figure 3). Two types of errors can occur during 

manual measurement, (i) the inter-observer error: the same subject is measured 

by different trainers, and (ii) Intra-observer error; the same subject is measured 

by the same trainer on different days intra. Cobb angle calculated using 

estimated regression equation for test dataset of 24 subjects has shown better 

coefficient of regression (R2) as compared to x-ray manual Cobb angle The 

estimated computer-assisted, and manual Cobb angles have shown percentage 

accuracy of 87.5 % and 70.83 % respectively within ±10o of estimated error as 

shown in figure 4. The statistical analysis results indicate that the proposed 

method is an accurate and consistent measurement of surface Cobb angle.  
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Figure 1: Surface-Cobb Angle (S-CA) measurements 
overview (a) Marked posterior surface view (b) 

Polynomial fitted spine waveform on the surface (c) 

Cobb angle measurement 

 

 

 

 

 
Figure 1: X-MCA measurement method 
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Figure 2: X-Computer assisted Cobb Angle(CACA) 

measurements overview (a) Spine boundaries traced 

with a computer mouse (b) Polynomial fitted spine 
waveform (c) Cobb angle measurement 
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     Figure 3: Estimated linear regression lines for   

(a) S-CA versus X-CACA (b) S-CA versus X-ray 
Manual Cobb Angle (X-MCA) 

 
 

 
Figure 4: Prediction error in estimated Cobb angle 
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