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Introduction
• Short-segment pedicle-screw fixation is frequently used
for patients with thoracolumbar burst fractures. (Verlaan
et al. Spine 2004)

• Recurrent kyphosis is a recognized disadvantage, possibly
because of migration of disc tissue through the fractured
central endplate. (Öner et al. Eur Spine J., 1999)

Questions
1.

Can short segment instrumentation combined with
balloon assisted endplate reduction (BAER) using
tricalcium phosphate bone cement (TCP) prevent
recurrent kyphosis?

2.

What happens after removal of the instrumentation?

3.

Does this combined procedure lead to satisfactory
functional outcomes?

4.

Is TCP a safe bone filler for the human spine?

Materials and Methods
• Retrospective study of all patients (average age 41 years;
range 23 to 61) who sustained fresh traumatic thoracicor lumbar burst fractures.
• Exclusion: neurological deficits, pre-existing spinal
deformity, spinal stenosis, osteoporosis (WHO-criteria) or
previous spinal surgery
• Instrumentation was removed as intended 6 to 14 months
after the initial surgery.

Materials and Methods
• X-rays pre- and postoperatively and at latest follow-up
were evaluated by two independent observers. (n=14)
 Residual mobility was reported if > 3 ̊ ROM between the
flexion- and extension X-rays was observed.

• Transpedicular biopsies from the TCP were taken for
histological and histochemical analysis. (n=12)
• CT-scans before and after the initial surgery were used to
demonstrate potential adverse events. (n=13)
• Functional outcome scores were obtained at latest followup. (n=14)

Radiological evaluation
Wedge angle

Kyphosis angle

Height ratios

.

Angle between the superiorand inferior endplate of the
fractured vertebra.

Angle between the adjacent
vertebral endplates of the
fractured vertebra

Ratios between the anterioror central vertebral height in
comparison to the posterior
vertebral height.

Results-radiological evaluation
Before the
initial surgery
(n=14)
19 (8.8)

After the initial
surgery (n=14)

After removal
instrumentation
(n=14)

P-value #

9 (6.2)

10 (6.8)

0.25

Segmental kyphosis angle
(in degrees)

9 (6.8)

0 (7.8)

4 (7.9)

0.01

Central-posterior vertebral
body height ratio

0.4 (0.2)

0.8 (0.1)

0.8 (0.1)

0.26

Anterior-posterior
vertebral body height ratio

0.6 (0.2)

0.8 (0.1)

0.8 (0.1)

0.12

Wedge Angle (in degrees)

All values are shown as average (standard deviation)
# Comparison between the findings after the initial surgery and the findings after removal of the
instrumentation. The non-parametric Wilcoxon Signed-Rank test was used.

Results-radiological evaluation
• Residual mobility
was observed in 6
out of 8 patients
with lumbar
fractures (n=12)
• CT-scan: no spinal
encroachment,
cement leakage or
malposition of the
instrumentation
was seen. (n=13)

Flexion

Extension

.

Flexion-extension x-rays after removal of the instrumentation

Results-functional outcomes
• Functional outcomes in
average (standard deviation):
– VAS pain scale 2.8 (2.3)
– Short Form-36 score 72 (21)
– Roland Morris Disability
Questionnaire score 5.3 (5.9)

• With the exception of screw
breakage in one patient, no
other complications occurred.

Example of screw breakage after BAER
with the instrumentation still in situ.

Results-histological evaluation
Patient 1  9 months after surgery

Patient 2  8 months after surgery
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HE staining, magn. 40X

Islands of newly formed bone surrounding
(*) remnants of TCP
(B) bony trabeculae

*

HE staining, magn. 100X
(*) Remnants of the TCP cement
(B) very broad bony trabeculae indicative for bone
remodelling.

Results-histological evaluation
Patient 3  7 months after surgery

*

Patient 4  9 months after surgery

Patient 4

B

*
B

HE staining, magn 100X
Goldner staining magn 100X
Focal giant cell reaction indicative for the
Orange= Osteoid (newly formed bone)
resorption of the TCP.
Green= bony trabeculae.
(*) remnants of TCP
(*) Remnants of the cements.
(B) bony trabeculae

Discussion
1. After removal of the instrumentation the central
elevation of the corpus was maintained. A recurrent
kyphosis of only 4 degrees was observed.
 An average recurrent kyphosis of 10 degrees is reported in
patients managed without BAER. (Verlaan et al. Spine 2004)

2. Functional outcomes after removal of the
instrumentation were satisfactory.
3. Residual mobility in the previously stabilized adjacent
segments was observed.

Discussion
4. TCP appears to be a save and attractive bonefiller
because of its biocompatible behaviour.
 This is the first study to evaluate the biological properties of
TCP in the human spine.
.

X-rays from one patient from preoperative till latest follow-up after removal of the instrumentation
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