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Abstract

Background Data: Treatment of spinal injury aims for restoration of spinal
anatomy, relieving the pain and achieving stability without neurological
damage. One of the recent surgical approaches to spinal cord compression
is transpedicular re-impaction of retro-pulsed vertebral body fragments and/
or partial or complete corpectomy with verebroplasty and posterior fixation.
Purpose: to assess the effectiveness of the transpedicular approach in spinal
decompression, reconstruction, realignment and fixation.

Study design: prospective clinical case study.

Patient and Methods: we report on 25 patients with traumatic dorso-lumbar
fracture causing anterior neural compression. Ten patients were males and 15
were females. The mean age was 39.4+16.8 (range 17-60). Outcome measures:
clinical outcome was assessed by visual analogue scale for pain and ASIA-Imsop
scale for motor. Radiological outcome assessed canal compression, vertebral
height and kyphotic angel. All patients had been operated posteriorly, with
transpedicular decompression with and without vertebroplasty. Long segment
pedicle screw fixation was done in all cases. Follow up period was 12 months.
Results: Significant improvement in pain and motor state was recorded in
early postoperative scales that maintained in late postoperative scale. Canal
compromise, vertebral height and kyphotic angel were significantly reduced.
Conclusion: Transpedicular approach is an effective technique done in familiar
position. It is a safe, taking relatively short time, with minimal blood loss and
with few operative complications. The procedure achieved significant ventral
decompression, improved and maintained vertebral alignment. (2013ESJ048)
Key words: Dorso-lumbar fracture, Transpedicular approach, vertebroplasty,
long segment, pedicle screw fixation

Egy SpineJ - Volume 8 - October 2013 13



Introduction

Stability of the vertebral column is supplied by the
vertebral muscles, the ligaments, the inter-vertebral
discs and the curvatures. The most important factors
are the size of the inter-vertebral disc in relation to
the bony segments and the direction in which the
articular facets face. Instability, or loss of stability, is a
pathological process which leads to displacement of
vertebrae behind their normal physiological limits.*

Controversy is still unresolved as to which
technique of surgery is best forinjuries of the thoracic
and lumbar spine, and there is still no consensus
between surgical centers and rehabilitation centers
as to whether surgery is indicated at all, and in which
cases it should be used.?

The goal of treatinganyinjuryisto restore anatomy
and function of the injured part as completely as
possible. The aim of spinal injury treatment is the
restoration of spinal physiology, with relief of pain
and restoration of stability without neurological
damage.®
Indications of surgery in fracture spine included:
dislocations and fracture dislocations, large defect
in the vertebral body anteriorly, the deformity
remaining after healing has occurred mayleadtolong
term symptoms due to the resulting kyphosis, that
automatically results in a major incongruity of the
intervertebral joints, leading to spondyloarthrosis.?

For many years, surgical measures were restricted
to laminectomy, but recently decompression of the
spinal cord through transpedicular re-impaction of
retropulsed body fragments had been experienced.
The aim of this study was to assess the effectiveness,
advantages and disadvantage of transpedicular
approach in management of dorso-lumbar fractures.

Patients and Methods

This study was conducted during the period from
October 2009 to March 2012. Twenty five patients
including 10 males and 15 female with mean age
39.4+16.8 (range 17-60 years were recruited for
this study. We included patients who sustained
traumatic thoraco-lumbar burst fractures type A and
B according to Magerl’ classification.? All patients
were admitted and managed at the Neurosurgery
Department, Damanhour National Institute.

All patients had preoperative full clinical and
radiological assessment. Clinical assessment
included full neurological examination including
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pain evaluation with the Visual Analogue Scale?,
and evaluation of the motor state according to
ASIA-Imsop scale.'* Radiological evaluation included
Plain X-Ray, Multi-slice 3-D CT-Scan, and MRI to
identify the type of fracture, canal compromise,
vertebral height and kyphotic angel. Fractures were
classified according to Magerl’ classification.'? Canal
compromise was evaluated by measuring the AP
diameter of the injured segment as a percentage
of the adjacent segment. Vertebral height was
evaluated as a percentage of the adjacent vertebra.
Kyphosis was estimated using Cobb’s angel
procedure.

The procedure was done under general anesthesia
in the standard prone position. A midline incision
of sufficient length to encompass the posterior
implant is selected over the fracture site. Sharp
dissection should be employed. The fracture was
identified and confirmed by a fluoroscopic imaging.
The transpedicular approach to the fractured body
commenced by careful identification and dissection
of the intended pedicle/s. Entry through the
intended pedicle was performed by high speed drill.
Whether the right or left pedicle is drilled based on
the configuration of the fracture as determined by
the preoperative CT scan. Removal of the medial wall
of the pedicle to identify the thecal sac in the spinal
canal was performed. The compressing elements
(fractured retro-pulsed fragment, hematoma or
intervertebral disc) were identified. The bony
retro-pulsed fragment was either reducible which
was re-impacted, or if not, the posterior portion of
vertebral body was then removed to give space for
fragment to be impacted. The remaining rim of bone
is then fractured into the cavity with a thin impactor
and is removed with pituitary rongeurs. If complete
decompression is not obtained through one pedicle,
the procedure is repeated from the contralateral
side. Leaving a thin rim of bone to protect the dural
content till adequate decompression is crucial.

In cases in which incomplete corpectomy had
been done, vertebroplasty and grafting has been
done by bone cement through the pedicle (Figure
1). In cases of vertebroplasty with bone cement,
bilateral pediculotomy was important for monitoring
of the injected cement, one pedicle for injection and
through the other pedicle dura was protected by
dissectors and a double layer of gel foam anterior to
the dura. Long segment posterior instrumentation
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by transpedicular screws (polyaxial top loading
system) with or without posterolateral bone fusion
was done. The wound was closed in layers in usual
method after drains are placed (Figure 2,3).

Results

The age of the patients included in the present
study ranged between 17-60 years with a mean of
39.4+16.8 years. The most common age group was
30-40 years. The present study included 15 females
(60%) and 10 males (40%). The duration of surgery
ranged from 2-5 hours with the mean of 3.25 hours.
Associated diseases like Hypertension was reported
in 5, bronchial asthma in 4, Coronary artery disease
in 2, and Diabetes in 4 patients.

According to visual analogue pain scale the pain
ranged from 60 to 90 with a mean of 75.2. The
preoperative motor power according to ASIA-Imsop
scale was grade A in none, grade B in 2, grade C in
4, grade D in 8 and grade E in 11 patients. Types of
burst fracture included type B burst fractures (N=18)
(upper end plate fracture) were more common than
type A burst fracture (N=7) (upper and lower end
plates fracture) among all studied patients. The
canal compression percent ranged between 25-80%
with the mean of 66.8. Vertebral height percent

Table 1. Evaluation of Motor Grading

ranged from 20-70% with the mean of the 36.80.
Kyphotic angle ranged from 15-30 with the mean of
22.85. The blood loss ranged from 300-800 cc with
the mean of 504 cc. The duration of the hospital stay
ranged from 5-10 days with the mean of 7 days.
According to the visual analog scale, postoperatively
pain improved from 75.2 (60-90) to 9.78 (5-20), and
that was statistically significant (P=0.00001). Motor
power according to ASIA/Imsop scale showed a
statistically significant improvement in motor state
between preoperative and postoperative (P=0.000
1) (Table 1). The percentage of canal compression
was significantly decreased in post-operative in the
studied group. The AP compromise improved from
66.2 (25-80) to 9.88 (0-35), P=0.001. There was a
significant increase in percentage of the vertebral
height between pre- and post-operative (one year).
The height improved from 36.8 (20-70) to 78.64
(40-95), P=0.0001. Kyphotic angle was significantly
decreased in post-operative from the preoperative
angle. The angle improved from 22.58 (15-30) to
12.83 (10-18), (P=0.001) (Table 2).

Reported morbidity included wound infection in
one and CSF leakage in 2 patients. There were no
reports of neurological deterioration.

Table 2. Radiological Outcome Parameters

Preoperative Postoperative Parameters Pre operative Post operative | P Value
B C D E

B 2 0 ! 1 0 Canal compression (%) | 66.2 (25-80) 9.88 (0-35) 0.001

C 4 0 0 1 3

D 8 0 0 1 7

E 11 |o |o |o |11 Vertebral height (%) 36.8(20-70) | 78.64 (40-95) | 0.0001

Total 0 1 3 21 _

P 0.0001 Kyphotic angle 22.58 (15-30) |12.83(10-18) 0.001

Figure 1. (A) Operative
image showing the trans-
pedicle decompression
procedure, (B) Vertebral
reconstruction under
vision with bone cement

injection.
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Figure 2. Pre operative CT spine (A) sagittal and (B) axial plan showing DV12 type B burst feature, postoperative
(C) sagittal and (D) axial CT spine showing adequate decompression, (E) Late postoperative axial CT spine

showing bone remodeling.

Figure 3. (A) Pre operative CT spine sagittal plan showing L1 Type A burst feature, (B) CT spine axial plan
showing severe canal compression, (C) Sagittal CT spine showing posterior decompression with long segment
fixation and bone cement reconstruction, (D) Axial CT spine showing partial decompression of the canal, (E)
Late postoperative axial CT spine showing remolding of the canal

Discussion

Transpedicular screw fixation is the only method
for stabilizing the three columns fractures and this
agreeswith Vaccaroetal,’®*who concludedthat,inthe
presence of three columns injury a reteroperitoneal
approach cannot provide adequate stabilization and
necessitating both ventral and dorsal stabilization.
Shaker and Votey!® have mentioned that in a burst
fracture with retero-pulsed bone in the canal,
adequate decompression of the canal can be
performed by using the transpedicular approach,
this can be performed unilaterally or bilaterally, a
conclusion that had confirmed our results.

Transpedicular approach is a simple technique
allowing true decompression and reconstruction of
the vertebral body with less blood loss and shorter
duration than thoraco-abdominal approach.*®

In the present study the operative time was
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short and with less blood loss and this agrees
with the series of Cotter TM.” In their series they
included 22 patients with thoracolumbar fractures
operated through transpedicular approach.
Kim and Fredrickson?®® reported three operative
complications, two CSF leakage and one delayed
wound infections. While Mark et al,®* in their
retrospective review of 20 consecutive patients
with the same pathology: 2 patients complicated
with dural tears and CSF leakage and 2 cases with
superficial wound infections.

In our series there were three complications; two
cases CSF leak and one deep wound infection that
matched with the results of Knop and Fabian'!
who operated 76 patients with thoraco-lumbar
burst fractures through transpedicular approach.
In this study two complications were observed:
one iatrogenic vertebral arch fracture and one
deep infection. While in their series, Shaker and
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Votey'® reported the complications of surgery
were three cases had wound infection, one case
had thromboembolic event and one case had
pneumonia.

Significant reduction in pain reported in the
present series was confirmed with the series of
Steven M et al,” in a retrospective reviews of 19
patients.

Regarding neurological symptoms, significant
improvement was reported in the present study, a
result that matches with those reported by Corta
et al,® and Xiang et al, in their series of 27 and
30 patients with burst fractures by transpedicular
decompression and posterior stabilization regarding
the vertebral height. Significant differences were
found regarding canal compromise, Kyphotic angle
and vertebral height. Similar results were obtained
among cases of the present series with significant
improvement of the three parameters.

Conclusion

Transpedicular approach with posterior fixation
achieved the goals of surgery including short
operative time, with minimal blood loss and few
operative complications with short hospital stay.
All patients improved according to the motor state.
Radiologically, the spinal canal was decompressed,
vertebral height increased and the kyphotic angel
decreased.
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