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Case Report

Minimally invasive corpectomy and posterior stabilization for lumbar
burst fracture
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Abstract BACKGROUND CONTEXT: Surgical indica
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tions for lumbar burst fracture remain controversial.
Potential indications for surgery include 50% canal compromise, 50% loss of vertebral height, 30�

of kyphosis, and posterior element fracture or disruption of the posterior ligamentous complex. Dif-
ferent surgical approaches are available depending on fracture characteristics. It is possible that
a minimally invasive approach could allow for a safe and effective treatment with fewer comorbid-
ities than the traditional open technique.
PURPOSE: This is a report of an L3 burst fracture treated with a minimally invasive approach for
anterior corpectomy and posterior pedicle screw fixation.
STUDY DESIGN: Case report.
PATIENT SAMPLE: Patient with L3 burst fracture.
OUTCOME MEASURES: Radiographs and computed tomography scans to evaluate for fusion
and evaluation of pain and neurologic function.
METHODS: A 30-year-old male was involved in a head-on motor vehicle collision. Initial imag-
ing revealed an L3 burst fracture with 60% canal compromise, 50% loss of vertebral body height,
a large anteriorly displaced fragment consisting of 40% of the vertebral body depth, and a facet
fracture. Surgical decompression and stabilization were recommended for this patient because of
radiographic signs of instability. After medical clearance and consent, the patient underwent a min-
imally invasive L3 corpectomy and L2–L4 interbody fusion through a direct lateral approach with
placement of a titanium mesh cage filled with local autograft and allograft bone matrix. The patient
then underwent a percutaneous stabilization with pedicle screw fixation from L2 to L4.
RESULTS: The patient was ambulating on the first postoperative day, and pain was controlled
with oral analgesics. Intraoperative blood loss was less than 100 cc. He was discharged to a reha-
bilitation facility on the second postoperative day. Postoperatively, he complained of some left
lower extremity pain and numbness. The pain completely resolved by the 6-month follow-up visit.
The numbness in the anterolateral left thigh was improved but not completely resolved at 12 months.
He continued to have full strength in all extremities.
CONCLUSION: The traditional approach to an anterior lumbar corpectomy and posterior pedicle
screw fixation involves significant postoperative pain and frequent ileus. This minimally invasive
approach allowed for early mobilization, resumption of diet, and discharge from the hospital on
postoperative day two. � 2011 Elsevier Inc. All rights reserved.
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Introduction

Lumbar burst fractures are a common injury resulting
from motor vehicle accidents, falls from height, and other
modes of trauma. Historically, the guidelines for operative
treatment included greater than 50% loss of vertebral body
height, greater than 50% canal compromise, greater than
30� of kyphosis, or the presence of a neurologic deficit.
These radiographic criteria are felt to indicate mechanical
instability, but were retrospectively derived, highly variable
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among authors, and are not definitively proven to define in-
stability. More recent studies have focused on the integrity
of the posterior ligamentous complex in determining stabil-
ity of lumbar burst fractures [1–3].

There are numerous options for the surgical treatment of
unstable burst fractures or those with neurologic injury.
Fractures can be approached through an anterior, posterior,
or combined technique. The combined approach allows for
the greatest stability, minimizes the number of levels fused,
and allows for a direct decompression of the spinal canal.
Unfortunately, this technique comes with a higher morbid-
ity, frequent ileus, and longer recovery times. Newer tech-
niques have attempted to use less invasive techniques to
decrease the associated morbidity. These have included
combining vertebral augmentation with pedicle screw in-
strumentation [4,5] and transpedicular corpectomy with ex-
pandable cage combined with pedicle screw fixation [6].

The purpose of the report is to present a case of an L3
burst fracture treated with a minimally invasive anterior
and posterior fixation technique.
Case report

A 30-year-old male was involved in a head-on motor
vehicle collision. Initial imaging revealed an L3 burst frac-
ture with 60% canal compromise, 50% loss of vertebral
body height, a large anteriorly displaced fragment consist-
ing of 40% of the vertebral body depth, and a facet fracture
(Fig. 1). At the scene, he had a sudden onset of complete
loss of motor strength and sensation in bilateral lower ex-
tremities. On presentation to the emergency department, he
had regained full motor strength but had some continued
sensory deficits. The sustained sensory deficits did not
correspond to a specific nerve root distribution and were
Fig. 1. Initial computed tomography scan (Left, axial; Right, sagittal) of the lum

loss of vertebral body height, a large anteriorly displaced fragment consisting o
more likely the result of central canal stenosis from the
fracture fragment retropulsion. The degree of disruption
of the anterior and middle column support combined with
a fracture through the posterior column in the facet joint
suggested that this patient had a mechanical instability that
warranted surgical decompression and stabilization. Ante-
rior column reconstruction was recommended to the pa-
tient because of the comminution and displacement of
the vertebral body. It was felt that short-segment posterior
stabilization alone would not be sufficient. By reconstruct-
ing the anterior column, a shorter segment fusion could be
performed and maximize the patient’s remaining available
motion segments.

After medical clearance and consent, the patient under-
went a minimally invasive L3 corpectomy and L2–L4 in-
terbody fusion through a direct lateral approach with
placement of a titanium mesh cage filled with local auto-
graft and allograft bone matrix. The patient was positioned
on a radiolucent table with an inflatable beanbag in the left
lateral position with the left hip and knee flexed to relax the
psoas muscle. The beanbag was inflated to increase the
available working space between the ribs and the iliac crest.
This could also be accomplished with a bending table. An-
teroposterior and lateral fluoroscopic images were achieved
before prepping and draping the patient to verify adequate
visualization. The center of the L3 vertebral body was iden-
tified. The skin and subcutaneous tissues were incised and
the dissection carried through the abdominal muscles.
The retroperitoneal space was reached under direct visual-
ization. The psoas muscle was identified. The neuromoni-
toring probe was attached to a Jamshidi needle and then
docked on and gentle passed through the psoas muscle.
Free-running and trigger electromyography (EMG) was
used. If a response was generated from the EMG, the dis-
section was moved more anteriorly on the vertebral body
bar spine revealing an L3 burst fracture with 60% canal compromise, 50%

f 40% of the vertebral body depth, and a facet fracture.
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to avoid the genitofemoral nerve and exiting nerve roots.
Once the lateral aspect of the vertebral body was reached
with the monitoring probe, the Jamshidi needle was docked
into the vertebral body. The inner stylet was removed, and
a guide wire was passed through the outer cannula. Sequen-
tial dilation was performed with tubes over the guide wire
while performing free-running EMG. A retractor system
was then placed over the final dilating tube, and the tubes
were removed, leaving the retractor in place. The retractor
blades were then gently opened to span the distance from
the inferior end plate of L2 to the superior end plate of
L4. The EMG probe then verified a safe working area
within the retractor blades. Pins were then placed through
the retractor blades into the L2 and L4 vertebral bodies to
hold it securely in place. The L2–L3 and L3–L4 discs were
removed under fluoroscopic guidance to avoid penetrating
beyond the contralateral annulus. The comminuted L3 ver-
tebral body was then removed, decompressing the central
canal. The end plates were decorticated. A caliper was used
to determine the length of the graft. A titanium mesh graft
was cut to size and packed with local autograft and gentle
impacted into place under fluoroscopic guidance. The bean-
bag was released to add further compression of the graft.
The retractors were removed. A layered closure was per-
formed of the transversalis and external oblique fascia, sub-
cutaneous tissue and skin. The patient was then turned to
the prone position and underwent a percutaneous stabiliza-
tion with pedicle screw fixation from L2 to L4 as described
in detail elsewhere (Fig. 2) [7,8].

The patient tolerated the procedure well without compli-
cations. Total operative time for the combined procedures
Fig. 2. Postoperative radiographs (Left, anteroposterior; Right, lateral) showing p

L2 to L4.
was 3 hours. Intraoperative blood loss was less than
100 cc. The patient was ambulating on the first postopera-
tive day, pain was controlled with oral analgesics, and was
tolerating a regular diet. He used a lumbar corset for com-
fort when out of bed. The patient was ambulating well on
flat surfaces after the first day, but he had numerous stairs
to navigate at his home. He was not yet able to manage
the stairs at this point, so he was discharged to a rehabilita-
tion facility on the second postoperative day.

Postoperatively, his pain was markedly improved, but he
did continue to initially complain of some left lower ex-
tremity pain and numbness. The pain completely resolved
by the 6-month follow-up visit. The numbness in the ante-
rolateral left thigh was improved but not completely re-
solved at 12 months. He continued to have full strength
in all extremities. He had returned to all activities without
restrictions.
Discussion

Although there are various options available for the sur-
gical management of unstable lumbar burst fractures, many
are associated with significant postoperative pain, hospital
stay, and ileus. This case presents another potential surgical
technique with less morbidity, blood loss, pain, and risk for
developing an ileus.

Percutaneous pedicle screw instrumentation has been
gaining rapid acceptance with expanding indications
[7,8]. Reported benefits include decreased muscle damage,
less postoperative pain, and decreased blood loss [9].
lacement of the corpectomy cage and posterior pedicle screw fixation from
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Previous investigators have quantified the amount of mus-
cle damage that occurs with spine surgery with measure-
ments of creatine kinase [10,11]. Open lumbar fusions
were found to result in significantly greater levels of crea-
tine kinase than percutaneous techniques. Drawbacks of
this technique include increased radiation exposure to the
surgeon, staff, and patient, as well as an initially increased
operative time during the learning curve [12].

Minimally invasive approaches to the anterior lumbar
spine include mini-open techniques, laparoscopic-assisted
transacral and trans-psoas approaches. The lateral trans-
psoas approach to the lumbar spine allows for an anterior
approach to the intervertebral disc through a small lateral
incision for placement of a large interbody cage on the
apophyseal ring. Benefits of this approach include avoiding
the need for retraction of the retroperitoneal vessels and
sympathetic plexus, less muscle dissection, and less manip-
ulation of the abdominal contents, and subsequent ileus.
One of the main disadvantages of the lateral transpsoas ap-
proach is the lack of direct visualization compared with the
traditional open technique. Instead, the surgeon is depen-
dent on fluoroscopy and EMG. Potential risks include in-
jury to the exiting nerve roots. Anatomic studies have
identified the location of the exiting ventral nerve roots in
relation to the vertebral body [13]. The safe zone lays at
the anterior to middle portion of the vertebral body. This
zone narrows at the more caudal levels.

The patient in the current case presented with a mechan-
ically unstable lumbar burst fracture. The degree of commi-
nution and displacement of the anterior column were
believed to suggest mechanical instability that could not
be adequately controlled with bracing alone. Reconstruc-
tion of the anterior column was recommended to the patient
in an attempt to minimize the number of fusion levels
needed and maximize his postoperative motion segments.
He had an initial neurologic deficit that improved signifi-
cantly from the time of injury to presentation at the trauma
center. He tolerated the minimally invasive procedure well.
Postoperatively, he did complain of left thigh pain and
numbness. The pain was completely resolved at 6 months,
and the numbness was markedly improved but not com-
pletely resolved at the 1-year follow-up visit. It is uncertain
if his thigh pain and numbness were related to the trans-
psoas approach or the result of his injury. There were no ab-
normal alerts from neuromonitoring at baseline or
throughout the case to suggest an iatrogenic injury, but this
does not rule out the possibility.

Another potential source of iatrogenic injury to the patient
was during inflation of the beanbag to further open the space
between the ribs and the iliac crest. This could have lead to fur-
ther migration of the unstable fracture fragments. The amount
of necessary bending was minimized because of the L3 level
being the most accessible. The beanbag was released after
placement of the cage to minimize any iatrogenic scoliosis.

Although this technique is certainly not recommended
for routine use in lumbar burst fractures, it was a safe
and effective approach for this patient and allowed for an
expedited recovery compared with the traditional open
techniques. The specific characteristics of this case that
made it amenable to the less invasive approach were the
patient size and the location of the fracture. The patient’s
vertebral body heights were approximately 24 mm, and
the distance between the end plates of L2 and L4 was
27 mm. The smaller size of his vertebrae allowed access
to the L3 fracture and securing the retractors to the neigh-
boring end plates. During the approach, sequential dilation
with tube dilators is performed up to 22 mm. An expand-
able retractor system is then inserted over the dilators and
secured to the vertebrae. This retractor can be expanded
to a final distance of 30 mm. Additionally, each blade can
be angled up to 30�. In the present case, the titanium mesh
cage was able to be directly inserted through the dilated re-
tractor. The system would not allow for sufficient exposure
for patients with larger vertebral body heights.

The location of the fracture at the L3 level was also ad-
vantageous. The lateral transpsoas technique is best used
between L2 andL4. Caudal to that level, there is increased
risk to the exiting nerve roots and limitations from the over-
lying iliac crest. Above that level, there is possible overlap
of the diaphragm.

This case presents a novel minimally invasive technique
for the treatment of certain lumbar burst fractures that al-
lows for improved blood loss and muscle damage, with
an expedited recovery period.
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