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1.  Distraction-compression 
2.  Simple Rod rotation   
3.  Simultaneous double rod rotation (SDRR)  
4.  Rod Translation 
5.  Direct vertebral rotation (DVR) 

1.  DVR	  
2.  bilateral	  apical	  vertebral	  derota4on	  (BAVD)	  	  
3.  vertebral	  column	  manipula4on	  (VCM)	   

6.  Cantilever bending technique (CBT) 
7.  Vertebral co-planar alignment (VCA)  

The methods of IS correction reviewed 
in chronological order:  

A S Theruvath, R Mahajan, G M Kerala Journal of Orthopaedics 2012;25:73-77  

BAKGROUND 



1.  The rod rotation and translation technique with pedicle 

screw instruction  

    - Correction in sagittal & frontal planes (2D) 

 

2. Direct vertebral rotation 

    - Correction in sagittal, frontal & axial planes (3D) 

 

Surgical techniques for correction for IS 

BAKGROUND 



Surgical techniques for 3D correction for IS 

BAKGROUND 

DVR – principles: used direct vertebral rotation by application of a 

posterior force in the direction opposite to that of the deformity 



Surgical techniques for 3D correction for IS 

BAKGROUND 

Segmental rotation 

•  Single level rotation 

  

En-bloc rotation 

•  More than one level rotation simulltaneously 

 
Se-Il Suk, Clinics in Orthopedic Surgery 2011;3:89-100 



- Vertebral column manipulation (VCM) 
Chang MS, Lenke LG. Oper Tech Orthop 2009, 19:19-23 

- Vertebral coplanar alignment (VCA)  
Piza G, Burgos J, Sanpera I, et al., Spine (Phila Pa 1976) 2008 

- Direct vertebral rotation (DVR)  
Lee SM, Suk SI, Chung ER Spine (Phila Pa 1976) 2004, 29:343-349 

BAKGROUND 

Surgical techniques for 3D correction for IS 

- Bilateral apical vertebral derotation (BAVD)  



DVR technique comments (Se-Il Suk, 1999)  
1.  Screws insertion:  
     - Every segment on the correction sides (thoracic concave and 
       lumbar convex) and second or third on the support sides.  
     - In severe rigid scoliosis, bilateral segmental insertion can be 
       applied to increase the rigidity of the fixation, and especially in 
       the lumbar levels. 
     - To prevent complications (penetration, pediqular fractures …) 
       the ideal screw diameter is about 80% of the pedicle & the ideal 
       screw length is about 70% penetration of the vertebral body. 
  

Zindrick MR, Wiltse LL, Doornik A, et al. Spine. 1987;12(2):160-6. 
Misenhimer GR, Peek RD, Wiltse LL, et al., Jr. Spine. 1989;14(4):367-72. 
Se-Il Suk, Clinics in Orthopedic Surgery2011;3:89-100 



DVR technique comments (Se-Il Suk, 1999)  
2. Rod rotation:  
   - 90◦ to transform the scoliosis into a kyphosis at 
     the thoracic spine and into a lordosis at lumbar 
     spine without any additional compression or  
     distraction. 
   -  As considerable straightening of the contoured 
     rod occurs during the derotation, it is 
     advantageous to use large-bore stiff rods with 
     exaggeration of the normal sagittal profile.  

Se-Il Suk, Clinics in Orthopedic Surgery2011;3:89-100 



DVR technique comments (Se-Il Suk, 1999)  
3. Monoaxial screw derotation: 
    - After the rod derotation and temporary  
     fixation 
    - Rotate the derotators to the opposite     
      direction (clockwise) of the rod derotation  
    - Rotate the uppermost pedicle  
      screws to the opposite direction of 
      the thoracic DVR.  
    - Rotate the lowermost pedicle screws 
      depending on the unfused lumbar curve.  

Se-Il Suk, Clinics in Orthopedic Surgery2011;3:89-100 



3. Monoaxial screw derotation: 
    - After the rod derotation and temporary  
     fixation 
    - Rotate the derotators to the opposite     
      direction (clockwise) of the rod derotation  
    - Rotate the uppermost pedicle  
      screws to the opposite direction of 
      the thoracic DVR.  
    - Rotate the lowermost pedicle screws 
      depending on the unfused lumbar curve.  

DVR technique comments (Se-Il Suk, 1999)  

Se-Il Suk, Clinics in Orthopedic Surgery2011;3:89-100 



•  No significant differences in 3D correction 

•  Additional en-bloc derotation does not lead to better ribs hump correction  

EFFICIENCY 

S.W. Hwang,  A.F. Samdani, L.V. Gressot. Eur Spine J. 2012 Jan; 21(1): 31–39. 

Segmental derotation vs. En-bloc derotation 



•  Direct derotation manoeuvre (with CDI, 

DVD instrumentation) produce better AV 

& global 3-D correction of IS deformities 

than H/HL & early CDI technologies. 

•  No significant difference in AV derotation 

between new CD & DVD  

Kadoury S., Cheriet F., Beauséjour M., et al., Eur Spine J. 2009 Jan; 18(1): 23–37. 

EFFICIENCY 
Apical vertebrae & global 3-D correction	  



•  DVR vs. simple rod rotation procedure:  

 - significantly better for rotational correction 

   (42.5 vs. 2.4 %) & coronal correction  

   (79.6 vs. 68.9 %) 

•  DVR realize a better cosmetic effect and 

to avoid the use of posterior thoracoplasty 

EFFICIENCY 
Apical vertebrae & global 3-D correction	  

Lee SM, Suk SI, Chung ER. Spine. 2004;29:343–349.  
Mario Di S, Francesco L.G. Eur Spine J. 2013 Feb; 22(2): 313–323. 



Is DVR in IS correction can causes hypokyphosis of the thoracic spine? 

EFFICIENCY 

S.W. Hwang,  A.F. Samdani, L.V. Gressot. Eur Spine J. 2012 Jan; 21(1): 31–39. 



Is DVR in IS correction can causes hypokyphosis of the thoracic spine? 

EFFICIENCY 

S.W. Hwang,  A.F. Samdani, L.V. Gressot. Eur Spine J. 2012 Jan; 21(1): 31–39. 

DVBD in the correction of scoliosis did not additionally worsen the 

sagittal profile	  



Is DVR in IS correction can causes hypokyphosis of the thoracic spine? 

S. Giacomini, M. Di Silvestre, F. Lolli, et al., Scoliosis 2015, 10(Suppl 1):O69  

•  The direct derotation procedure resulted more effective both concerning 

correction of apical vertebral rotation and magnitude of MT curve, when 

applied to the spine before both rods insertion 

•  The hypokyphotic effect of derotation procedure, registered in Single-R 

and Double-R groups, was avoided doing derotation before rods 

insertion 

EFFICIENCY 



CONCLUSION 
•  The surgical strategies employed for scoliosis correction are highly 

individualised among surgeons. 

•  Rod derotation can correct the coronal and sagittal curves well, but it 

has little effect on the rotational correction  

•  DVR corrects the vertebral rotational deformity 

•  The direction of DVR is very important and this should be opposite the 

rotational deformity of the vertebra  

•  There are no significant differences between different DVR techniques.  
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