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IntroductionIntroduction
 Vertebral column resection (VCR) is a removal 

of all three columns of the spine that enables 
multiplanar translation necessary to correct 
severe deformities. 

 VCR was originally described as a two stage 
procedure with the use of posterior 
instrumentation.

 Vertebral column resection through a posterior 
only approach (PVCR) is an ideal procedure for 
the treatment of hypherkyphosis. 
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MethodsMethods
 19 patients with severe, rigid, angular 

postinfectious and congenital hyper-kyphosis 
(mean kyphosis: 990)

 Deformity apex was in the thoracic spine (T1-
T11) in 4 patients, in the thoracolumbar (T12-
L1) in 11 and in the lumbar (L2-L5) spine in 4 
patients.

 Instrumentation comprised of hooks (2), 
hybrid (8), and all screws (9). 

 A anterior structural titanium cage was used in 
10 patients.
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PVCR Review of 19 pediatric pts
Total Patients 19   (male 4, Female 15)

Age (average/range) 13.3 ( 5 – 21)

Weight (average/range) 29.58 kg (13 – 55)

Follow up (average/range) 35.15 months (5 – 79mo)

Diagnosis types 14 TB/ 5 Congenital

Average pre Kyphosis 99.05 (range 57‐1600 )

Average Post Kyphosis 46.73 (range 22‐700)

Average EBL 1165.6 (range 350 to 2000)

Levels Fused (average/range) 9.1 (4‐13)

Demographics



Case 1 (8yo TB kyphosis)





Case 2 (16yo TB kyphosis)



a.

c.

b.

d. e.

f.



ResultsResults
 Deformity apex was in the thoracic spine (T1-

T11) in 4 patients, in the thoracolumbar (T12-
L1) in 11 and in the lumbar (L2-L5) spine in 4 
patients. 

 Number of levels resected averaged 2.15 
(range 1 to 5). 

 The average EBL was 1165cc (350-2000cc). 
 Kyphosis (was 990 preoperatively)was  

corrected to 470 (p <0.001). 
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Outcomes (SRS-22)Outcomes (SRS-22)
SRS Pre op (18/19 

scores submitted)
Post Op (16/19 
scores submit) P‐value

Function 
activity

2.67 2.98 P>0.05

Pain 3.38 3.05 NS

Self image 2.16 4.14 p < 0.001

Mental 
health

3.31 3.35 NS

Satisfaction 3.26 3.43 NS

total 3.00 3.54 p<0.05



ComplicationsComplications
•7 in total (31.5%)/ 4 reoperations 

•2 intraoperative SSEPs/MEPs changes that 
recovered fully at the time of the operation

•1 post-operative deterioration of myelopathy                   
(not associated to the surgery)

•1 psoas abscess (TB) that was drained 

•1 pseudarthrosis at the L5-S1 level (reoperated)

• two dislodgement of the proximal hooks and 
proximal junctional kyphosis at one year post-op 
(reoperated)



ConclusionsConclusions
 PVCR is effective for the correction of 

major kyphosis
 Neurosurveillance (motor evoked 

potentials-MEPs) permits close 
monitoring of the cord
 All screws instrumentation constructs 

are safe and effective
 Exchanging rods or in-situ bending safer 

than cantilever maneuvers 

 PVCR is effective for the correction of 
major kyphosis
 Neurosurveillance (motor evoked 

potentials-MEPs) permits close 
monitoring of the cord
 All screws instrumentation constructs 

are safe and effective
 Exchanging rods or in-situ bending safer 

than cantilever maneuvers 



1. Papadopoulos EC, Boachie-Adjei O. Osteotomies and Vertebral Column Resections for Complex Spinal Deformities. In: Heary 
RF, Albert TJ, eds. Spinal Deformities: the essentials. New York: Thieme, 2007:230-239.

2. MacLennan A. Scoliosis. Br Med J 1922; 2:865-6.
3. Bradford DS. Vertebral column resection. Orthop trans 1985; 9:130.
4. Luque ER. Vertebral column transposition. Orthop trans 1983; 7:29.
5. Boachie-Adjei O, Bradford DS. Vertebral column resection and arthrodesis for complex spinal deformities. J Spinal Disord 1991; 

4:193-202.
6. Bradford DS, Tribus CB. Vertebral column resection for the treatment of rigid coronal decompensation. Spine 1997; 22:1590-9.
7. Shimode M, Kojima T, Sowa K. Spinal wedge osteotomy by a single posterior approach for correction of severe and rigid kyphosis 

or kyphoscoliosis. Spine 2002; 27:2260-7.
8. Suk SI, Kim JH, Kim WJ, Lee SM, Chung ER, Nah KH. Posterior vertebral column resection for severe spinal deformities. Spine 

2002; 27:2374-82.
9. Wang Y, Zhang Y, Zhang X, et al. A single posterior approach for multilevel modified vertebral column resection in adults with 

severe rigid congenital kyphoscoliosis: a retrospective study of 13 cases. Eur Spine J. 2008; 17:361-72. Epub 2008 Jan 3.
10. Kawahara N, Tomita K, Baba H, Kobayashi T, Fujita T, Murakami H. Closing-opening wedge osteotomy to correct angular 

kyphotic deformity by a single posterior approach. Spine 2001; 26:391-402.
11. Leatherman KD. The management of rigid spinal curves. Clin Orthop 1973; 93:215-24.
12. Bradford DS, Boachie-Adjei O. One-stage anterior and posterior hemivertebral resection and arthrodesis for congenital scoliosis. J 

Bone Joint Surg Am 1990; 72:536-40.
13. Heinig CF. Eggshell procedure. In: Luque ER, ed. Segmental Spinal Instrumentation. Thorofare, NJ: Slack, 1984:221-234.
14. Thomasen E. Vertebral osteotomy for correction of kyphosis in ankylosing spondylitis. Clin Orthop 1985:142-52.
15. Gertzbein SD, Harris MB. Wedge osteotomy for the correction of post-traumatic kyphosis. A new technique and a report of three 

cases. Spine 1992; 17:374-9.
16. Leatherman KD, Dickson RA. Two-stage corrective surgery for congenital deformities of the spine. J Bone Joint Surg Br. 1979; 61-

B:324-8.
17. Calancie B, Harris W, Broton JG, Alexeeva N, Green BA. "Threshold-level" multipulse transcranial electrical stimulation of motor 

cortex for intraoperative monitoring of spinal motor tracts: description of method and comparison to somatosensory evoked 
potential monitoring. J Neurosurg. 1998; 88:457-70.

18. Tomita K, Kawahara N, Baba H, Kikuchi Y, Nishimura H. Circumspinal decompression for thoracic myelopathy due to combined 
ossification of the posterior longitudinal ligament and ligamentum flavum. Spine. 1990; 15:1114-20.

19. Winter RB, Lonstein JE, Denis F, Leonard AS, Garamella JJ. Paraplegia resulting from vessel ligation. Spine 1996; 21:1232-3;
discussion 1233-4.

20. Booth KC, Bridwell KH, Lenke LG, Baldus CR, Blanke KM. Complications and predictive factors for the successful treatment of 
flatback deformity (fixed sagittal imbalance). Spine 1999; 24:1712-20.

21. Bridwell KH, Lewis SJ, Edwards C, et al. Complications and outcomes of pedicle subtraction osteotomies for fixed sagittal 
imbalance. Spine 2003; 28:2093-101.

1. Papadopoulos EC, Boachie-Adjei O. Osteotomies and Vertebral Column Resections for Complex Spinal Deformities. In: Heary 
RF, Albert TJ, eds. Spinal Deformities: the essentials. New York: Thieme, 2007:230-239.

2. MacLennan A. Scoliosis. Br Med J 1922; 2:865-6.
3. Bradford DS. Vertebral column resection. Orthop trans 1985; 9:130.
4. Luque ER. Vertebral column transposition. Orthop trans 1983; 7:29.
5. Boachie-Adjei O, Bradford DS. Vertebral column resection and arthrodesis for complex spinal deformities. J Spinal Disord 1991; 

4:193-202.
6. Bradford DS, Tribus CB. Vertebral column resection for the treatment of rigid coronal decompensation. Spine 1997; 22:1590-9.
7. Shimode M, Kojima T, Sowa K. Spinal wedge osteotomy by a single posterior approach for correction of severe and rigid kyphosis 

or kyphoscoliosis. Spine 2002; 27:2260-7.
8. Suk SI, Kim JH, Kim WJ, Lee SM, Chung ER, Nah KH. Posterior vertebral column resection for severe spinal deformities. Spine 

2002; 27:2374-82.
9. Wang Y, Zhang Y, Zhang X, et al. A single posterior approach for multilevel modified vertebral column resection in adults with 

severe rigid congenital kyphoscoliosis: a retrospective study of 13 cases. Eur Spine J. 2008; 17:361-72. Epub 2008 Jan 3.
10. Kawahara N, Tomita K, Baba H, Kobayashi T, Fujita T, Murakami H. Closing-opening wedge osteotomy to correct angular 

kyphotic deformity by a single posterior approach. Spine 2001; 26:391-402.
11. Leatherman KD. The management of rigid spinal curves. Clin Orthop 1973; 93:215-24.
12. Bradford DS, Boachie-Adjei O. One-stage anterior and posterior hemivertebral resection and arthrodesis for congenital scoliosis. J 

Bone Joint Surg Am 1990; 72:536-40.
13. Heinig CF. Eggshell procedure. In: Luque ER, ed. Segmental Spinal Instrumentation. Thorofare, NJ: Slack, 1984:221-234.
14. Thomasen E. Vertebral osteotomy for correction of kyphosis in ankylosing spondylitis. Clin Orthop 1985:142-52.
15. Gertzbein SD, Harris MB. Wedge osteotomy for the correction of post-traumatic kyphosis. A new technique and a report of three 

cases. Spine 1992; 17:374-9.
16. Leatherman KD, Dickson RA. Two-stage corrective surgery for congenital deformities of the spine. J Bone Joint Surg Br. 1979; 61-

B:324-8.
17. Calancie B, Harris W, Broton JG, Alexeeva N, Green BA. "Threshold-level" multipulse transcranial electrical stimulation of motor 

cortex for intraoperative monitoring of spinal motor tracts: description of method and comparison to somatosensory evoked 
potential monitoring. J Neurosurg. 1998; 88:457-70.

18. Tomita K, Kawahara N, Baba H, Kikuchi Y, Nishimura H. Circumspinal decompression for thoracic myelopathy due to combined 
ossification of the posterior longitudinal ligament and ligamentum flavum. Spine. 1990; 15:1114-20.

19. Winter RB, Lonstein JE, Denis F, Leonard AS, Garamella JJ. Paraplegia resulting from vessel ligation. Spine 1996; 21:1232-3;
discussion 1233-4.

20. Booth KC, Bridwell KH, Lenke LG, Baldus CR, Blanke KM. Complications and predictive factors for the successful treatment of 
flatback deformity (fixed sagittal imbalance). Spine 1999; 24:1712-20.

21. Bridwell KH, Lewis SJ, Edwards C, et al. Complications and outcomes of pedicle subtraction osteotomies for fixed sagittal 
imbalance. Spine 2003; 28:2093-101.


