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     Abstract - Around fifty percentage of population with age above 
65 has evidence of osteoarthritis diseases in at least one joint, most 
often in the hips, knees, or fingers. The histopathology images of 
these diseases can only be examined and diagnosed by specialist 
physician or lab technician to determine the vascularity, lining layer 
thickness and plasma cells. The major drawback of the convention 
method is that the existing of colonies or cysts or spur occurs only 
within the experience mind which depends on pathological 
knowledge and quality of staining. To address this issue and to obtain 
objective result, software tool has been implemented using Matlab to 
process and display the stages of Osteoarthosis systematically. 100 
incisional biopsy image samples were processed and analysed using 
computer based method for identifying the stages of osteoarthritis in 
terms of grade and achieved positive efficiency of 80% to 90% when 
compared with the conventional method. 
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I.  INTRODUCTION 
 

STEOARTHRITIS is a form of hypertrophic diseases 
which results from mechanical and biological factors 

which include all the tissues of diarthodial joint.  The chronic 
condition of the synovial join by osteoarthritis causes pain and 
stiffness with inflammation and swelling which results in the 
loss of cartilage. Osteoarthosis are of two types as idiopathic 
osteoarthritis and secondary osteoarthritis the first occurs at 
region of one or more joints whose cause is unpredictable and 
the second occurs at any age with joint damaged by injury, 
disease and malformation. The osteoarthosis affects most of 
the joints in the body particularly hand joint, knee joint, hip 
joint, and spine and symptoms are pain, stiffness, joint 
movement loss.   

The systematic literature search determines that the 
osteoarthritis (OA) is diagnosed by measuring joint space 
width the pathological characteristic of osteoarthritis can be 
obtained using anterior or posterior radiographic image taken 
from the left or right hip [3].  
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The comparative analysis of MRI to detect OA with 
histology, arthroscopy, radiography, CT Clinical evaluation 
and direct visual test, the MRI give best result in terms of 
sensitivity, specificity, PPV and NPV etc., [4]. Novelty in 
his paper is that the beginning or advanced or intermediate 
stages of osteoarthritis have not been given in any work. 
This work implements grading system using Matlab to 
predict different stages of arthritis.  

  The presence of osteoarthosis cannot be confined with 
one test its early diagnosis procedure involves initially 
identification of the symptoms from the patient, Imaging 
methods as X-ray or Magnetic resonance imaging (MRI) or 
Ultrasound and Optical coherence tomography [1], [6]. The 
Laboratory test is carried out by taking a sample of tissue or 
synovial fluid from the region of interest known as biopsy 
and after proper staining the microscopic image obtain using 
camera.  

The growth in the computer manufacturing and its 
applications to the current trend made things very easier 
particularly in the field of medical diagnostics [2]. With the 
assistance of Matlab programming environment created by 
Mathworks the high degree of complicity in medical image 
processing is identified without sufficient programming 
knowledge. The stages in the osteoarthritis generally 
differentiated by the presence of colonies, cysts and spur as 
early, intermediate and advanced stage. The major drawback 
of the convention method is that the existing of colonies or 
cysts or spur occurs only within the experience mind which 
depends on pathological knowledge and quality of staining. 
In order to overcome the dependency of one person’s mind 
computer based method for identifying the stages of 
osteoarthritis in terms of grade is done systematically.    

 
II. METHODS 

 

In degenerative synovial disease the thickness and 
sclerosis of the subchondral bone variation in the shape of 
the articular surface and formation of osteophytes due to the 
injury and loss of chondromalacia. The osteoarthritis during 
early stages there will be presence of fibrillation of 
regenerating cartilage cells. Usually the clones are seen near 
the margins of the fissures or in lower layers of the cartilage 
[5].  The degenerative progress of the bone the fibrous lined 
cysts with high molecular weight and heavily glycosylated 
proteins are formed. As a progressive stage of osteoarthosis 
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there will be bony projections form along joint margins 
usually referred as spur.  

 
 

Fig 1. Input biopsy image  
 

Hundred samples of incisional biopsy of patients with 
different stages of osteoarthosis having different age group 
and gender are taken and the haematoxylin and eosin staining 
was done [7]. The images are taken using cybemetics camera 
which is viewed from the microscope.  The 100 biopsy images 
is inclusive of 35 early state images, 35 intermediate stage 
images and 30 advanced stage images in which a sample of 
grade I image is as shown in Fig 1.  

The stained images acquired then converted in to grey scale 
image and enhanced using histogram equalization, feature 
extraction algorithm is implemented and intensity variation 
with respect the radius and area of the region of interest has 
been plotted for Grade 1, Grade 2 and Grade 3 as shown in Fig 
2. Sum of the pixels values is taken in x axis and structure 
radius and area value is plotted in y axis. From Fig 2, the 
variations in intensity for different stages were observed.  
 

 
(a) 

 
(b) 

 

 
(c) 

Fig 2. Sum of pixel value and structure radius variation for (a) 
Grade 1, (b) Grade 2 and (c) Grade 3 cases 

 
TABLE I 

 POSITIVE RESULT VALUES  

Stage/Grade 
Number 
of Input 
images 

Images 
Identified 

Non 
Identified 

Images 

Positive 
result 
value 
‘P’ 

1 35 30 5 P=8.6 

2 35 32 3 P=9.1 

3 30 25 5 P=8.3 

 
For grade 1 threshold value A is chosen as -9 x 105 and B 

greater than -4 x 105 and less than -5 x 105 similarly for grade 
2 is chosen as -7 x 105  and Threshold value A is chosen as -9 
and B greater than -2 x 105  and less than -3 x 105 with 
threshold difference between 5 and 4 and finally for grade 3 
the threshold value A is chosen as -8 and B greater than -3 x 
105  and less than -4 x 105  as shown in Table II. 
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III. RESULTS AND DISCUSSION 
 

Two threshold values A and B were chosen based on 
change in the threshold values for three stages and its 
difference. Grading system is done using these two threshold 
values by giving different condition for each grade as shown 
in table I.  

After analysing 100 biopsy images 30, 32 and 25 images 
were identified correctly out of 35, 35 and 30 images of early 
stage (Grade 1), intermediate stage (Grade 2) and advanced 
stage (Grade 3) as shown in the table II.  

The positive result value has been calculated as 
X - Number of input images 
Y - Correct grade identified images 
P - Positive result value 

 
 

TABLE II.  
GRADES AND ITS THRESHOLD VARIATION 

Grade First 
Threshold 
point ‘A’ 

Second 
Threshold 
point ‘B’ 

Threshold 
Difference 

Grade1 A = -9 -4 < B > -5 5 - 4 

Grade2 A = -7 -2 < B > -3 5 - 4 

Grade3 A = -8 -3 < B > -4 5 - 4 

 
The positive result values for different grades are 8.6 for 

grade 1, 9.1 for grade 2 and 8.3 for grade 3 respectively as 
shown in Table I.  

 
IV. CONCLUSION 

 

The image processing software is implemented in grading 
histopathology incisional biopsy osteoarthritis images to make 
work done systematically and to avoid dependency of one 
person’s mind for decision. 
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