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Background  

Synergy of  expertise of  varied domains 

Network Enabled Medical Diagnosis and Education in Skeletal Imaging using X-Rays 



Enhancing research collaboration through NKN  

NKN Model Project 



Synergy of  expertise of  varied domains 

 Medical and Dental disciplines  
 Dentistry-Orthodontics 
 Medicine-Orthopedics, Radiology 

 Computational Methods 
 CAD/Rapid Prototyping 
 Image Processing & Pattern Recognition 
 Medical Imaging 

NKN Model Project 
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Ultimate objectives  

 Connect Health Centres with expert radiologists and 
doctors in Centres of Excellence 
 
 

 Provide medical and dental experts a common 
network to collaborate for diagnosis. 



Collaborate : Diagnose and Serve  



Simposns……….    



Diagnosis key to success  

 

 Child came to emergency with severe 
abdominal pain 
 

 Finding - Free air within abdomen 
diagnostic of bowel perforation 
 

 Needs urgent surgery 
 

 If not diagnosed correctly it would be life 
threatening  



 Mass in the chest 

 Differential Diagnosis   

   Lung Cancer or Infection like Tuberculosis 

 Distinction is critical as treatment options 
are entirely different 



 Tumor in cirrhotic liver 

 

 To the untrained eye there is only 
one lesion for which surgery is the 
treatment 

 

 But an experienced radiologist can 
detect an additional small lesion in 
left lobe which rules out surgery as 
treatment option 

 



Brain MRI 

 Follow up patient of brain tumor –treated 
with surgery & radiation 

 Problem 
 Is this tumor recurrence for which radiation is the 

treatment 

         or 

 Is it radiation induced change for which 
conservative treatment is the option instead of 
radiation 

 Wrong diagnosis can worsen the patient’s 
condition 

 



 Ultimate Beneficiaries – Patients  
 

 Savings: Time & Money 
 

 Saving of national man-work hours 



 

 Medical and Dental Education is at cross roads  
 

  More Institutions  
  Scarcity of teachers  

 

Quality of training is difficult to sustain with numbers  



 
  
 
 
 

  

 Solution(S) 

 Open knowledge : opening our teaching and 
learning resources for positive change in country 



 NKN has already 
connected 1200+  institutions 

 

 144 Medical and Dental institutions 

 

 Ayush  colleges  

 

               High band width and low latency   



Education  

 

 Faculty and Students of Medical and Dental 
Colleges can  use CollabDDS for discussions  of 
complex  cases with other academic centers  

  Patient care 
  Education 
  Research  



Repository of  case studies  



Extra Oral Photographs 



Intra Oral Photographs 



Impacted Canine in OPG 



Expert from apex centre like AIIMS asking more details 

Regarding the case. 

   Familial history 

   TMJ status 

   IOPA x-ray 

   Occlusal x-ray 

   PA cephalogram 

   Vitality status of left lateral incisor 

  





Lateral Cephalogram 



PA Cephalogram 



The Dentist collected more details  

  Diminished vitality response of left lateral incisor 

  Mild clicks on left TMJ while opening and closing  

  Mother has mild facial asymmetry, with chin 

deviated towards right side. 

  Due to complex nature of this case expert requires 

advanced imaging modality. 

Expert advised the dentist for 3D imaging (CBCT)  







Problem List 

1. Asymmetric face with deviated chin towards left side 

2. Skeletal Class III malocclusion: Left mandible > Right    

3. Impacted left upper canine  

4. Root resorption of left maxillary lateral incisor  

5. Collapsed maxilla: Posterior cross bite  

6. Lower dental midline shifted towards left by 2mm 

7. Mild clicks on left TMJ while opening and closing  

8. Retruded maxilla 

9. Crowding in upper and lower anteriors 

 

 



Etiology and differential diagnosis 

 Final diagnosis: A case of skeletal Class III with chin 
deviation associated with increased length of mandible.  
 

 The morphology and dimensions of the right condyle are 
different   from left suggesting a mild form of condylar 
hyperplasia.   



Treatment objectives  

 Efforts to conserve and retain left maxillary lateral incisor 

 De-impact and align impacted left maxillary canine  

 Correct facial deformity i.e. chin deviation 

 Relief of crowding  

 Harmonies transverse and sagittal  skeletal discrepancy 

 Relief of TMJ symptoms  



Real time Collaboration 



Awareness and sensitisation  





Publications 



 Medical Equipment and automation October 2013  
 

 NIC Informatics October 2013  
 

 Trail Feedback form has been designed  

Publications  



What Next ?  

I. Pilot implementation in 6 medical/dental institutes 
      Explore country wide Implementation 

 

II.  Enhancement  and applications in 3D imaging 



3D Model Reconstruction from X-Ray Images 

• Input: X-Ray Image, Output: 3D CAD model of bone, Scope: Femur and tibia  

• Basic Algorithm: 

1. Bone contour identification (currently manual) 

2. 3D model (template) deformed to match the bone contour 

• Implemented at OrthoCAD website for demonstration.  

Bone contour identified 3D model of bone Input X-Ray image 



http://orthocad.iitb.ac.in  

Step 1: Import X-ray 

image (left or right 

femur or tibia 



Step 2: Draw outer 

contour of the bone 

using the drawing tool 

and submit 

http://orthocad.iitb.ac.in  



Step 3: 3D model 
will appear in few 
seconds. View and 
save file. 

http://orthocad.iitb.ac.in  



Algorithm was tested for accuracy, using bone contours from 3D CT images.  

1. 3D models were created from CT scans of femur using medical software 

2. ML and AP contours were generated using a back projection technique  

3. Contours were used as the input to the 3D reconstruction algorithm  

4. 3D models from algorithm compared with those from CT/medical software 

 

 

 

 

 

 

Results: Average error (point-to-surface) = 1.1 mm 

Algorithm Testing 





Thinking beyond  



3D Printing Technology for Medical Applications 



Thank you.NKN  
CollabCAD Group, NIC, New Delhi 

Department of Orthodontics, CDER, AIIMS, New Delhi 
Department of Radio Diagnosis, AIIMS, New Delhi 
OrthoCAD Group, Mechanical Engg, IITB, Mumbai 

Central Scientific Instruments Organisation, Chandigarh 




