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Single Stage Posterior Lumbar-Sacral Reconstruction
with Expendable Cage and lliac Screw for Fifth Lumbar
Fracture-Dislocation
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Fracture-dislocations of the fifth lumbar vertebra are rare. Treatment of L5 vertebra fractures depends on fracture type and
neurological findings. The authors describe a single-staged surgical technique of only posterior circumferential decompres-

sion, spinal reconstruction with expandable cage insertion and instrument fixation.

(Korean J Neurotrauma 2013;9:135-138)
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Introduction

Burst fractures most frequently affect the thoracolumbar
spine due to the fulcrum of increased motion occurring at
the T12-L1 junction. However, isolated burst fractures of the
fifth lumbar (L5) vertebra can occur but are very rare.*”

We present a woman with a fracture-dislocation of the
fifth lumbar vertebra complicated by neurological damage.
She was treated by posterior surgery with transpedicular
instrumentation and an expandable cage via posterior ap-
proach. Methods involving a corpectomy, placement of an
expandable cage (Synex Cage, Synthes, West Chester, PA,
USA), and implantation of posterior instrumentation via a
single posterior approach are discussed.

Case Report

A 48-year-old female was taken to our hospital with a frac-
ture-dislocation of the L5 vertebra complicated by neurolo-
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gical damage. She had jumped from a bridge 7 m high while
intoxicated and landed on her feet. She complained of se-
vere pain in her lower back and both legs and had a fracture
of the L5 vertebra and fractures of both legs. On examina-
tion, she had lower limbs weakness on bilateral hip and knee
with grade I'V- power and below knee with grade II power.
Sensation was decreased in the L5 and S1 distributions bi-
laterally as well as in the perineal region. Distal pulses were
strong in both lower extremities. Plain radiographs and com-
puted tomographic scans of the lumbosacral spine revealed
a three-column injury at L5 with spondyloptosis of the L5
vertebral body and multiple injuries of the thorax and both
legs (Figure 1). A lower extremity CT angiography was per-
formed to assess for potential vascular injury to the abdom-
inal aorta or iliac vessels. This study revealed no evidence
of arterial injury or vascular compression with the L5 body
located between the iliac vessels below the aortic bifurca-
tion. We decided to perform emergency operation to pro-
mote early neurologic recovery because patient had incom-
plete neurologic deficit. In the prone position, a standard
midline posterior subperiosteal dissection was carried out
above and below the injured vertebral body. Due to neuro-
logical involvement, total laminectomy and complete face-
tectomy of the L5 were performed, with removal of all bone
fragments and decompression of neural structures. The dura
was absent with multiple transected nerve roots noted. The
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dural defect was sutured using 5/0 prolene and covered with
gelfoam, a lumbosacral fascial flap, and fibrin glue. Pedi-
cle screw fixation was achieved at the L3, L4, and S1 levels
and the alar screw fixation was performed to the alar wings
bilaterally. It is difficult to restore the affected vertebra by
means of distracting the L4 and S1 screws. So, we inserted
an expandable cage into the L5 body space via posterior ap-
proach for distraction. Complete discectomies of the adja-
cent discs L4/5 and L5/S1 were undertaken. The corpecto-

my was then performed using large curettes, kerrison ron-

FIGURE 2. A: AP view after stabilization L4-S1-élar screw and Synex expandable cage. B: Lateral view after stabilization. C: CT scan

geurs, and pituitary graspers while the dura and root were
protected with a nerve retractor. The expandable cage was
filled with bone chips from the vertebral body to achieve
fusion. After careful separation of the thecal sac, the Synex
expandable cage for thoracic vertebrae, which is narrower
than a lordotically curved lumbar one, was inserted between
the bodies of L4 and S1 from the left side while simultane-
ously lifting the sacrum with the two L4 and alar screws in-
serted into iliac crest as well as distraction of the inserted
Synex, and a favorable position of the spine was achieved

FIGURE 1. A: Fracture of the fifth
lumbar vertebra-lateral view. B:
Fracture of the fifth lumbar verte-
bra-CT sagittal reconstruction.

1 year after operation (sagittal reconstruction) shows fully decompressed canal and the presence of fused anterior reconstruction.
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(Figure 2). An arthrodesis was then performed from L4 to
S1 using autologous iliac crest bone grafts. The wound was
then copiously irrigated with antibiotic-laden normal saline
and closed in routine fashion. Prophylactic lumbar drainage
was performed for prevention of cerebrospinal fluid leak-
age. The patient was on bed rest for 4 weeks before begin-
ning active rehabilitation. Six months postoperatively, the
patient was neurologically improved and lower limb motor
power showed grade V on both hip, knee and below knee
with grade I11; however, she was able to walk with the aid of
a cane. Lumbosacral X-rays revealed normal alignment of
the lumbosacral spine with good position of instrumentation.

Discussion

Complete fracture-dislocation of the L5 vertebra is rare,
and little information can be found in the literature regard-
ing the surgical treatment of this entity.""'” The literature re-
ports only individual patients or very small groups of pa-
tients. Fractures of the lumbosacral spine have to be distin-
guished from fractures of the thoracolumbar spine, because
of the particular anatomic and biomechanical characteris-
tics of this region of the spine. At the level of L5, the spinal
canal is wide and the nerve roots are more resistant to com-
pressive forces than is the conus medullaris at the thoraco-
lumbar junction.”) For this reason, neurologic deficits are
less common in L5 fractures than in fractures involving the
thoracolumbar area, and recommendations for treatment are
controversial.” Conservative management was proposed in
patients with isolated burst fractures of the L5 vertebra with-
out neurological damage and satisfactory clinical outcome
with very good pain status was reported.”®

In contrast to the results of Mick et al.'¥

described a sig-
nificant loss of height in the anterior column in five patients
treated non-operatively, whereas in six fractures that under-
went posterior stabilization, an increase of height in the an-
terior column was noted. They propose conservative man-
agement in young patients with minimal canal compromise.
Surgical treatment is more appropriate when neurologic def-
icits exist.

In view of the reported data in the above literature, surgi-
cal stabilization of burst fractures of the fifth lumbar verte-
bra seems not to be recommended on a routine basis. The
question of whether stabilization provides better radiologi-
cal results has yet to be answered, but obviously the radio-
logical result does not correlate with the functional outcome.
Surgery can decompress neural structures and stabilize the
spine but does not improve neurological status in most frac-
ture-dislocations.” Operative stabilization is only recom-
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mended if the patient has a severe neurologic deficit due to
canal compromise and pain is intractable despite adequate
pain medication. In our case, the burst fracture of the L5 ver-
tebra with dislocation in the patient was completely differ-
ent from the types of L5 fractures that had been mentioned
previously. This patient completely disrupted all three col-
umns of the L5 vertebra. Patients uniformly complained of
severe lower back pain as well as exquisite pain to palpation.
She had also complete fracture-dislocations of LS cause an
L4 paraparesis.

Lumbar and lumbosacral fracture-dislocations may be
treated surgically from an anterior, posterior, or combined
anteroposterior approach. The anterior operative approach
and the posterior approach have been used with good suc-
cess and fewer complications. Combined procedures of pos-
terior arthrodesis and anterolateral decompression are indi-
cated in patients with residual canal compromise after pos-
terior fusion. In our case, posterior transpedicular fixation
alone was not enough to stabilize the affected lumbar spine
due to complete bursting fracture-dislocations of the L5 ver-
tebral body. The anterior-only surgical approach is not ap-
propriate for our case because of severe injury to the poste-
rior ligamentous complex. Additionally, the anterior approach
to the LS vertebra is associated with danger to the superior
hypogastric plexus and large vessel injury.*"”

We decided a single-stage surgery with inserting the ex-
pandable cage via posterior approach. We performed total
L5 laminectomy to decompress both the L5 nerve and dural
sac, LS corpectomy was done while the dura and root were
protected with a nerve retractor, and spinal reconstruction
was achieved with cage insertion, and the placement of pos-
terior instrumentation.

There are two reasons for using an expandable cage in our
case. First, our patient had a combination of a fracture-dis-
location of the L5 vertebra with dislocation and complete
disruption of the posterior ligamentous complex between
L5 and the sacrum. Due to the severe comminution of the
L5 vertebral body and ligamentous injury, the sacrum lost
the support of the lumbar vertebra and was tilted forward.
To maintain the surgically accomplished proper sagittal
alignment of the sacrum, we inserted a Synex expandable
cage into the gap between L4 and S1. We achieved reduc-
tion by distraction against the endplates of L4 and S1 by the
expandable cage.

Second, combined anteroposterior approaches are asso-
ciated with a higher complication rate than those involving
single-stage surgery. Patients are more likely to have wound,
nutritional, respiratory, fluid overload, and blood depletion
problems compared with those who have undergone single-
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stage surgery. Additionally, avoidance of the anterior inci-
sion averts potential muscle denervation and injury to ves-
sels, ureter, sympathetic nerves, and peritoneum. It is dif-
ficult to restore lumbar sagittal alignment via only anterior
approach in case of severe fracture-dislocation spine frac-
ture. In our case, single-stage surgery with expandable cage
reconstruction of the lumbar spine via posterior approach
can be feasible and an alternative treatment instead of cir-
cumferential approach. In review of other articles, there are
3 series involving one stage corpectomy and expandable
cage insertion.'"'>'” The method presented in these papers
offer most of the advantages associated with the anterior
approach while avoiding the risks. Use of a posterior ap-
proach for burst fractures is positive in that it is familiar to
the spine surgeon, eliminates risk of damage to vital viscer-
al-vascular structures, and allows for safe surgical re-ex-
ploration. The presented technique is a posterior approach
that involves spinal decompression (including laminecto-
my), corpectomy, and vertebral reconstruction with place-
ment of an expandable cage in the anterior column and with
posterior transpedicular screwing and instrumentation. This
single-stage posterior approach for acute lumbar burst frac-
tures offers some advantages over the classic combined an-
terior-posterior approach. Most cases of lumbar or lumbo-
sacral fracture-dislocation result in a permanent neurological
deficit," although complete recovery has been reported in
some cases.”” However, in this region it is no longer the spi-
nal cord that is affected. The nerve roots that form the cau-
da equina originate from the second motor neuron, and neu-
rological deficits at this level are similar to peripheral nerve
lesions and demonstrate a prognostically advantageous ten-
dency for spontaneous recovery.” The cauda equina shows
a higher resistance than the conus medullaris to external ef-
fects.” Preoperative evaluation does not predict neurologi-
cal outcome, because the amount of canal compromise re-
vealed by computed tomography correlates poorly with the
degree of neurological deficit.” Also, there are significant
doubts that improvement of the neurological situation can
be achieved by “surgical clearance” of the canal.

Conclusion

Fracture-dislocations of the L5 vertebra are rare. Surgical
treatment and approach direction depend on fracture mor-
phology and neurological status. In this case, this surgical
technique showed methods for LS corpectomy, circumfer-
ential reconstruction, and arthrodesis performed solely via
a posterior approach, thus avoiding the complications of com-
bined anterior-posterior surgery and facilitating a quicker
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recovery.
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