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Abstract
Study design:

Results:

A retrospective review of patient records and imaging.

Kyphosis of an average of 73° was corrected to 29° and
coronal Cobb was corrected from an average of 48° to
22°.
Ten patients improved neurologically to ASIA D and E.
One patient deteriorated immediately post-operatively,
required revision with no initial improvement but
reached ASIA E by 6 months post-op.
Four patients had associated syringomyelia. All were
re-scanned at 1 year. The three with small syrinxes
demonstrated no progression on MRI and a large syrinx
resolved completely.
In addition to the neurological deterioration, complications included one right lower-lobe pneumonia.

Objectives:
The purpose of this study is to review the indications,
surgical challenges and outcomes of patients undergoing posterior vertebral column resection (PVCR).

Summary of background data:
PVCR is indicated in the management of severe rigid
spine deformities. It is a complex surgical procedure and
is only performed in a few spine centres due to the technical expertise required and associated risk.

Methods:
Twelve patients with severe spinal deformities who
underwent PVCR were retrospectively reviewed after a
follow-up of 2 years.
Surgery was performed with the aid of motor-evoked
spinal cord monitoring and cell saver when available.
The average surgical duration was 307 minutes
(100–490 ± 126.3). The average blood loss was 1 350 ml
(400–3000 ± 897.9).
The indication for PVCR was gross deformity and
myelopathy which was due to congenital spinal deformities and old tuberculosis (TB). Clinical records and
the radiographic parameters were reviewed.

Conclusion:
PVCR is an effective option to correct complex rigid
kyphoscoliosis. In addition it allows excellent circumferential decompression of the cord and neurological
recovery. When the congenital scoliosis is associated
with syringomyelia with no other cause evident, it may
allow resolution of the syrinx.
Key words: posterior vertebral column resection, severe
spinal deformities, paraparesis
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Introduction
Posterior vertebral column resection (PVCR) is a relatively
new procedure in the management of severe spinal deformities. This complex surgical procedure is only performed
in a few spine centres due to the technical expertise required
but is promoted for use in rigid severe spinal deformities.1-4
Previously this surgery was performed using two separate
approaches, viz. anterior decancellation and posterior corrective fusion. This has associated morbidity and contributes to a high risk of major complications.3 Zhou et al.5
concluded that a combined anterior and posterior approach
is safer compared to posterior vertebral column resection,
although there was compromised pulmonary function with
the dual approach due to the lengthy time of operation. An
anterior and posterior approach offers limited correction in
severe deformities.3
Suk et al.1 claim that PVCR will reduce complications,
time, effort and blood loss during surgery. They also conclude that this procedure is more reliable, avoiding the complications attributed to the anterior approach. Lenke et al.2
add that this procedure has the ability to correct the deformity to a larger extent as PVCR allows translational and
rotational correction of the spinal column. By shortening
the column, there is less distractive risk to the cord.
In this study, the authors have reviewed the indications, surgical challenges and outcomes of patients undergoing
PVCR.

Figure 1: The thecal sac has been exposed by extensive
posterior element resection. The anterior column has
been exposed and a copper malleable placed. A temporary stabilising rod is in situ to prevent translation and
cord injury.

Materials and methods
Between 2003 and 2012, 12 consecutive patients underwent
a posterior only VCR at four different institutions, viz.
Groote Schuur Hospital, Red Cross Children’s Hospital,
Constantiaberg Medi-Clinic and Frere Hospital in the
Eastern Cape. All patients were operated on by the senior
author (RD).
Institutional DRC and ethics approval was obtained for the
study 226/2012.

Surgical technique
The surgical technique of a PVCR is challenging and
demanding. It requires the technical expertise of the surgical team with an advanced knowledge of spinal deformities
procedures. Patients were positioned either on a Relton-Hall
frame or OSI ‘Jackson’ (Orthopedic System Inc, Union City,
CA) operative table. All pressure points were adequately
identified and padded to avoid excessive pressure as the procedure can be lengthy. Freedom from abdominal compression was ensured to avoid venous distension. A cell saver
was used when available as was trans-cranial motor-evoked
potential spinal cord monitoring.

Posterior vertebral column resection (PVCR) is promoted for
use in rigid severe spinal deformities

Figure 2: Definitive rod placed and temporary rod
about to be re-placed. Partial correction with shortening of the column has been done.

Routine sub-periosteal exposure of the vertebral column
was performed. Pedicle screws were inserted using the freehand technique. When there was concern as to direction,
laminotomies were performed to palpate the pedicle medially. Rigid screws were used routinely to maximise implant
strength and correction but polyaxial screws were used on
occasion to facilitate rod application in severe rotation.
A wide laminectomy was performed centrally over the apical levels which were resected. This provides adequate exposure of the thecal sac and promotes the surgeon’s orientation
of the deformity, increasing safety during decompression. It
also allows visualisation of dural impingement during the
correction process.
Before the anterior column was resected a temporary stabilising rod was placed using at least two to three pedicle
screws both above and below the area to be resected (Figure
1). The vertebral column resection was initiated by gaining
access to the cancellous bone of the vertebral body through
a lateral pedicle body entrance. Concave resection of the
deformity allowed the spinal cord to drift medially and
reduce tension. Then the convex part of the corpectomy was
performed. Discectomies were performed at the extreme
ends to prepare the endplates for subsequent fusion.
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Finally the posterior vertebral body wall was removed
from anterior to the thecal sac.
Epidural bleeding was controlled with bipolar cauterisation and topical haemostatic agents such as surgicel and
cottonoid patties. Once the resection was complete, definitive rods were applied, an allograft strut or mesh cage
inserted into the anterior column defect and the correction performed (Figure 2). The column was shortened and

compressed onto the strut/cage. When the gap was too
small, morcellised graft was placed into the anterior
defect. During closure the ventral thecal sac was repeatedly checked to make sure it was free of any bony impingement.
All patients were stabilised adequately with instrumentation allowing early mobilisation without a brace. On
average they were discharged after seven days.

Table I: Demographic data of 12 patients who underwent PVCR
Pt
no.

Age
(yrs)

Sex

Diagnosis

Additional diagnosis

Vertebrae
resected

Approach

OR time
(min)

EBL
(ml)

F/u
(yrs)

1

18

M

T11 congenital kyphoscoliosis

Cervical syrinx

T11, T12

Single

490

3 000

2

2

13

M

Congenital scoliosis

Syrinx

T2, T3, T4

Single

435

2 800

2

3

19

M

Thoracic kyphoscoliosis

Cervical syrinx

T2, T3, T4

Single

315

1 500

2

4

45

F

T4/5 kyphosis (? old TB)

Syrinx, myelopathy

T3, T4

Single

340

2 000

2

5

17

M

Post TB kyphosis

Myelopathy

T3, T4, T5

Single

200

1 800

2

6

49

M

TB spine

Myelopathy

L1

Single

120

1 000

2

7

18

F

Thoracic kyphosis (old TB)

Myelopathy

T8, T9, T10
T11, T12

Single

295

800

2

8

17

F

Kyphoscoliosis

NF myelopathy

T7, T8

Single

265

400

2

9

16

F

Congenital kyphoscoliosis

Myelopathy

T3, T4, T5, T6

Single

470

2 500

2

10

15

F

Congenital kyphoscoliosis

Myelopathy

T5, T6, T7

Single

390

1 200

2

11

18

M

L1/2 congenital dislocation

Neurological impairment

L2

Single

300

500

2

12

20

M

Anterior T12/L1 compression

Incomplete spinal cord injury

T12, L1

Single

100

400

2

Table II: Radiographic data of 12 patients with an improvement of kyphosis and coronal Cobb pre- and post-operatively

Pt
no.

Diagnosis

Additional diagnosis

1

T11 congenital kyphoscoliosis

2

Kyphosis

Coronal Cobb

Pre-op

Post-op

Pre-op

Post-op

Cervical syrinx

74°

30°

54°

25°

Congenital scoliosis

Syrinx

45°

10°

32°

17°

3

Thoracic kyphoscoliosis

Cervical syrinx

42°

15°

28°

11°

4

T4/5 kyphosis (? old TB)

Syrinx, myelopathy

52°

18°

35°

13°

5

Post TB kyphosis

Myelopathy

90°

40°

67°

29°

6

TB spine

Myelopathy

35°

11°

30°

14°

7

Thoracic kyphosis (old TB)

Myelopathy

110°

50°

78°

29°

8

Kyphoscoliosis

NF myelopathy

130°

65°

89°

44°

9

Congenital kyphoscoliosis

Myelopathy

72°

28°

42°

22°

10

Congenital kyphoscoliosis

Myelopathy

36°

15°

24°

7°

11

L1/2 congenital dislocation

Neurological impairment

90°

35°

54°

21°

12

Anterior T12/L1 compression

Incomplete spinal cord injury

90°

30°

58°

23°
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Results
Kyphosis was corrected from an average of 73° (35–130 ±
30.9) to 29°(10–65 ± 16.8) and the coronal Cobb angle from
an average of 48° (24–89 ± 21) to 22° (7–44 ± 10.0) (Figures
3 and 4). The average surgical time was 307 minutes
(100–490 ± 126.3 min). The average blood loss was 1 350 ml
(400–3000 ± 897.9 ml) (Tables I and II).
Of the seven patients with myelopathy, all improved from
ASIA C to ASIA E except for one who improved to ASIA D
(Figure 5). One patient deteriorated post op from an ASIA D
to an ASIA A. An MRI was performed which confirmed
residual anterior thecal sac compression. Revision decompression was performed with extension of the anterior column resection. Despite the initial complete neurological
picture clinically, he slowly recovered to normal neurological status (ASIA E) by 6 months after surgery.
One patient had a right lower-lobe pneumonia post-operatively.
Four patients had associated syringomyelia. All were rescanned at 1 year. The three with small syrinxes demonstrated no progression. A large syrinx resolved completely
(Figures 6 and 7).

Discussion
The surgical treatment of severe rigid spinal deformities is
challenging. The use of a vertebrectomy was first performed
by MacLennan in 1922.6 He described a posterior apical
resection followed by postoperative casting for the treatment of severe scoliosis. Bradford7 described the use of a circumferential vertebrectomy in patients with severe structural spinal deformities via anterior decancellation and posterior fusion. Suk8 promoted the posterior only VCR technique
due to a reduction in operating time and blood loss.

Figure 3: Pre-operative deformity
evident on AP X-ray

Figure 4:
Post-operative
correction obtained
with VCR procedure

Figure 5: Graph demonstrating neurological outcome
with the rows depicting pre-op status and the columns
post-op status. The pre-op ASIA Cs improved to D and
Es. The one pre-op D deteriorated but after revision
improved to an E. All pre-op Es remained normal.

The surgical treatment of severe rigid spinal
deformities is challenging

Figure 6: Pre-op MRI
demonstrating a large syrinx

Figure 7: Post-op MRI at 1 year
confirming resolution of the
syrinx after the VCR
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He reported on 16 patients with an average age of 29 years
who underwent a posterior VCR. Complications were
encountered in four patients, including one with complete
permanent paralysis. He recommended this as an effective
alternative for severe rigid scoliosis but cautioned that it
was a highly technical procedure and should only be
performed by an experienced surgical team.
Our series on 12 consecutive patients undergoing
posterior only VCR for severe paediatric spinal deformity
confirms the effectiveness in deformity correction and
neurological improvement. However, the complexity of
the procedure necessitates an experienced team of surgeons
and anaesthetists to perform this procedure adequately and
safely. The use of cell saver and spinal cord monitoring are
highly recommended, although it is accepted that these
modalities are not always available. In fact one of our cases
was done on an outreach programme with limited access to
sophisticated equipment and an excellent outcome, but this
places additional stress on the team.

Conclusion
A PVCR is an extremely effective surgical treatment for
severe spinal deformities in terms of kyphosis and scoliosis correction. In addition, it allows adequate thecal sac
decompression with high expectancy of improvement in
neurological status. It is relatively safe in a well-resourced
environment but remains a challenging and complex procedure which requires highly technical expertise of the
surgical team. Intra-operative spinal cord monitoring is
almost mandatory to minimise neurological deterioration
due to the corrective component as is use of a cell saver to
address the anticipated large blood loss.

Key points
•
•

•

PVCR is an effective surgical treatment for severe
spinal deformities with fewer complications.
It requires technical expertise of the surgical team due
to its complex, challenging surgical technique and its
associated risk.
The use of spinal cord monitoring is essential to monitor neurologic function during this challenging procedure.
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