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Thoracic Spine 

•  Upper thoracic spine (T1-4) – cervicothoracic junction 

•  Midthoracic spine (T4-10) 

•  Lower thoracic spine (T10-12) – thoracolumbar junction 



Axial View 

T6 



Sagittal View 

T6 



Rib Anatomy 



Costovertebral/ Costotransverse Ligaments 



Fourth Column of Spine 

Berg EE, Spine 1993 



Rib-Vertebra Relation 



Endplate Area 
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Spinal Canal Diameter 
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Pedicle 

Transvers diameter Sagittal diameter 



Range of Motion (ROM) 

6 degree of freedom 

Flexion/ Extension Lateral Bending Axial Rotation 



ROM 

•  ROM of thoracic spine under physiological moment 
(±1.5 Nm) 
 

           upper    middle    lower 
  
–  Flexion-Extension       4°          6°       12° 
–  Lateral bending       12°       12°      14° 
–  Axial rotation                 16°       14°        4°  

  

Panjabi MM et al., JBJS[Am] 1976 



Coupling Motion 

•  Coupling motion mostly occurs at upper and middle 
thoracic spine. 
 
•  Axial rotation and lateral bending. 



Biomechanics 

•  IAR is located at similar localization during flexion-
extention, axial rotation and lateral bending. 

•  There is slightly difference between right and left 
axial rotation IAR’s. (Average 3.7±2.9 mm) 

Crawford NR 



Failure Loads for Ligaments 

•  Weakest ligament is PLL ! 

–  ALL  295 N 
–  PLL  106 N 
–  LF  200 N 
–  KL  168 N 

 
  

White III AA, Panjabi MM,  1990 



Surgical Approaches for Thoracic Disc 
Herniation 

Laminectomy/ 
Hemilaminectomy 

Transpedicular 

Costo- 
transversectomy 

Lateral extracavitary 

Anterior  
Intracavitary 



Anterior Approach 

•  Thoracotomy 
•  Thoracoscopic (VATS) 



Thoracotomy 



Thoracoscopy 



Thorax Anatomy 



Intercostal Anatomy 



Intercostal Anatomy 



Thoracic Discectomy 





PLL is intact! 

Canine model, ±0.45 Nm moment 



Conclusion 

•  Ipsilateral  
costovertebrectomy and 
partial discectomy 
produces increased 
coupling motion in lateral 
bending and axial 
rotation.  



Endoscopic Discectomy 
versus  

Transthoracic Discectomy 

•  Endoscopic thoracic discectomy provides similar spinal 
flexibility as discectomy with thoracotomy. 
 

Wall EJ  et al., Spine 1998 

Porcine model 



Goat model, ±1.8 Nm moment 

Newton PO  et al., Spine 1998 

Endoscopic Discectomy 
versus  

Transthoracic Discectomy 

•  Both surgical techniques 
significantly increased ROM in 
all motion modes espacially axial 
rotation. 



T4-12 cadaver model 

Transthoracic Microdiscectomy 

•  Increased ROM in all motion 
modes minimally but statistically 
significant (ave. 2.1°) 

•  IAR does not change 
 
•  Not overtly destabilize motion 
segments 

Broc GG  et al., Spine 1997 



Stabilization 

Benzel, Neurosurg Focus, 2001 

27-cube model 



Thank you 


