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Decompression and Short Segment Fusion

ANDREW Y. LIU, MD, EMMANUEL N. MENGA, MD
Department of Orthopaedics & Rehabilitation, University of Rochester Medical Center, Rochester, New York

ABSTRACT

Traumatic lumbar facet dislocations are exceedingly rare, with reported cases primarily involving the lumbosacral

junction. This injury arises from very high flexion distraction forces imparted on the lumbar spine. Herein we describe a
bilateral L3-4 facet dislocation, a particularly rare injury pattern, using a short-segment posterior decompression and
fusion followed by an interbody fusion through a lateral approach. Our case involves a 24-year-old man who presented

to the emergency department after a high-speed, head-on motor vehicle collision. He was a restrained passenger with no
prior significant medical history. He was found to have multisystem injuries, the most notable a L3-4 bilateral lumbar
facet dislocation. The patient was neurologically intact upon his presentation but developed radiculopathy several hours

into his hospital admission. He was treated operatively through a posterior decompression and instrumented short-
segment fusion as well as a subsequent interbody fusion through a lateral approach at the same level. Pure lumbar spine
facet dislocations outside the lumbosacral junction, especially bilateral dislocations, are exceedingly rare and often result
in neurological deficits. A literature review reveals only a few cases outside of Asia, all of which were treated with

decompression and either short- or long-segment fusion. No accepted treatment algorithm for this injury has been
established. Open treatment is almost always indicated. Decompression and short-segment fusion is a valid treatment
option, but patient and injury characteristics must be considered on an individualized basis.

Level of Evidence: 5.
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INTRODUCTION

Traumatic lumbar facet dislocation, especially

bilateral facet dislocation, is exceedingly rare, with

few cases described in the literature. Spinal disloca-

tions generally occur in the cervical spine, given the

more sagittal orientation of the facet joints.1 Few

reported cases have been described, and those that

were typically involved the lumbosacral junction.2,3

These injuries typically occur in younger patients as

a result of flexion distraction forces on the spine and

are associated with multisystem injuries.4 We

describe the presentation and management of a

patient with bilateral lumbar facet dislocation with

severe radiculopathy treated by using a posterior

surgical decompression with short segmental reduc-

tion with instrumented fusion followed by an

anterior interbody fusion through a lateral ap-

proach. We also review the literature on isolated

traumatic lumbar facet dislocations.

CASE REPORT

Clinical Presentation

A 24-year-old man was admitted to our level 1

trauma center following a head-on motor vehicle

collision that occurred at approximately 40 mph.

The patient was wearing a seat belt at the time of the

accident, and his airbags did deploy. The patient

was able to extricate himself from his vehicle. On

initial evaluation, Advanced Trauma Life Support

principles were followed, and he remained hemody-

namically stable with unremarkable primary survey.

His Glasgow Coma Scale score was 15 on arrival.

On secondary survey, the patient reported low

back pain with accompanying lumbar spine tender-

ness, but remained neurologically intact with

American Spinal Injury Association Grade E. He

also reported left hip pain, left shoulder pain, right

great toe pain, right hand pain, and abdominal pain

without rebound tenderness.
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Computed tomography (CT) scan of the cervical,
thoracic, and lumbar spine obtained for trauma
evaluation demonstrated fracture dislocation at L3-
4 with bilateral jumped facets of L3 on L4 in
addition to L4 compression fracture and left L2-3
transverse process fractures (Figure 1). An MRI of
the lumbar spine demonstrated severe canal stenosis
at the L3-4 level with L3-4 epidural hematoma
(Figure 2). Imaging and examination also demon-
strated a right great toe fracture dislocation,
bilateral pneumothoraces, and evidence of abdom-
inal contusion.

Although initially neurologically intact, approx-
imately 2 hours into his admission, the patient
began experiencing severe low back pain, severe
bilateral lower extremity radiating pain, and pares-
thesias with intact/preserved motor function. He
also complained of increased abdominal pain during
this time, and further work-up revealed a right
colonic mesenteric injury. Given the unstable nature
of his spinal injury in addition to rapidly progress-
ing radiculopathy, urgent spinal surgical interven-
tion was recommended including an L3-4 fracture
reduction, L3-4 decompression, and posterior in-
strumented fusion. Due to his mesenteric injury and
imaging concern for intra-abdominal bleeding, a

decision was made in conjunction with the acute
trauma service to proceed with emergency explor-
atory laparoscopy prior to proceeding with spinal
surgical decompression and stabilization.

Operative Procedure

Standard posterior midline approach to the
lumbar spine was performed. Notable during
exposure was complete traumatic disruption of the
fascial layer, the muscle layers, and the interspinous
ligament between the L3 and L4 levels with an
accompanying step-off at the L3-4 level. Rotational
deformity of the L3 and L4 spinous processes was
present, with right-sided rotation and right-sided
translation of the L4 vertebral body. Meticulous
exposure was performed with resection of damaged
fascia and muscle, avoiding neural injury. After
completion of exposure, traumatic disruption of the
left L3-4 interspinous ligament was also identified
with direct visualization of the exiting left L3 nerve
root, which was intact.

Next, bilateral pedicle screws were placed at L3
and L4. Laminectomies at both levels were per-
formed, given the severe central canal stenosis at the
L3-4 level from the right-sided rotation and
translation of the L4 vertebral body, causing

Figure 1. (Left) Bilateral jumped facets at L3-4 seen on injury computer tomography (CT) of lumbar spine. (Right) Axial cut at L3-4 showing empty facet sign.
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traction and compression of the left L3 nerve root.
Due to persistent traction and compression despite
laminectomies, further decompression was per-
formed with bilateral facetectomies and neurofor-
aminotomies for complete decompression of the
bilateral L3 nerve roots.

In efforts to correct the rotational and transla-
tional deformity of the injured segment, rods were
bent to a lordotic sagittal alignment to help with
correction of the spinal deformity. A rod was placed
on the left side between the L3 and L4 screw while at
the same time holding the spinous process at the L2
level to translate and rotate the vertebral body to
gain realignment of the vertebral bodies. After
placement of the rod over the left side, the right-
sided rod was placed, followed by assurance of
satisfactory alignment using fluoroscopy.

Due to extensive muscle and fascia and inter-
transverse process ligament disruption at the left L3-
4 posterolateral gutter, the left L3 nerve root was
exposed with no room for placement of a bone graft
over the left L3-4 posterolateral gutter for posterior
fusion. Local lamina, spinous process, and facet
joint autograft was, however, placed over the right
L3-4 posterolateral gutter for posterior spinal fusion
after decortication of the right L3 and L4 transverse
processes. A decision was made to complete the
fusion through an anterior approach with a left L3-4
direct lateral interbody fusion technique at a later

date, given the extent of soft tissue disruption
posteriorly at the injured level, focus on damage
control orthopedics, and concern regarding the
patient’s abdominal and pulmonary injuries.

Five days after initial fracture decompression and
instrumented stabilization, the patient was taken to
the operating room so surgeons could perform
anterior L3-4 fusion through a left L3-4 direct
lateral interbody fusion technique to reduce the risk
for pseudoarthrosis, given resection of bilateral
facet joints at L3-4 and limited posterior fusion
bed for posterolateral fusion at the L3-4 level.
Following excision of the L3-4 disc, an appropri-
ately sized cage was inserted. The cage was then
packed with allograft and bone morphogenic
protein and packed into place (Figure 3).

Postoperative Course and Follow-Up

The patient’s immediate postoperative course was
unremarkable. He reported some residual left
anterior thigh numbness likely related to his trauma.
He was discharged home on postoperative day 5.

During his 2-month postoperative clinic visit, the
patient reported complete resolution of his bilateral
radicular leg pain and demonstrated full sensory
and motor function on his physical exam. He
continued to do well at his 3.5-month visit, with
only occasional right-sided lower back pain. His last
clinic radiographs revealed reasonable coronal and
sagittal alignment with a stable L3-4 fusion con-
struct with no signs of loosening or cage migration.

DISCUSSION

Lumbar facet dislocations are rarely seen relative
to cervical facet dislocations. A combination of the
more sagittal alignment of the lumbar facet joints,
larger vertebral bodies, and surrounding paraspinal
musculature means that a very large flexion
distraction force is required to separate the lumbar
facet joints.5 In our case, a high-speed, off-center
frontal collision generated the distractive and
rotational forces necessary to explain the injury of
a seat-belted passenger.

Many cases of facet dislocations at the lumbosa-
cral junction have been described, but generally with
associated fractures.6–9 The lumbosacral junction is
likely more frequently involved because of the more
coronal alignment of the facet joints and because of
increased sagittal motion at the caudal end of the
lumbar spine. Facet dislocations at other levels

Figure 2. T2-weighted sagittal reconstruction of lumbar spine MRI

demonstrating epidural hematoma.
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within the lumbar spine are much less commonly

seen, with several total reported cases found in the

literature.6,10,11,15 Bilateral lumbar facet dislocations

are rare, with a few total cases described.12–15 There

is only one other reported case of a pure bilateral

dislocation outside the lumbosacral junction in an

adult.4 Common to these injuries are the mechanism

of a high-speed motor vehicle accident, associated

multisystem injuries, including abdominal solid

organ and hollow viscus injuries, and prevalence

of neurological deficits (more common in bilateral

facet dislocations3).

Given the rarity of lumbar facet dislocations, no

established treatment guidelines have been formu-

lated. The majority of case reports have used open

facet reduction and short segment instrumented

fixation as the treatment of choice. However, both

short- (two-level) and long-segment fusion con-

structs have been described for this injury, with no

clear difference in outcomes. In our case, a short-

segment posterior instrumented fusion, including

interbody fusion, was performed. Despite a good

clinical outcome, the coronal alignment at L3-4

could perhaps have been improved with a longer

fusion construct. The benefits of using a longer

Figure 3. Final construct showing 3-column fusion construct at L3-4.
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construct must be weighed against the risks of
prolonged surgical time and more extensive soft
tissue dissection, especially in the context of
associated injuries and significant soft tissue injury.
Treatment strategy should be determined according
to both patient and injury characteristics.
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