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[ 4 Case Report

Two-Level Spontaneous Pedicle Fracture above a Degenerative
Spondylolisthesis and Minimally Invasive Treatment

Abstract

This is a case report and literature review. The objectives of the study are to describe minimally
invasive treatment of pedicle fractures, to show contralateral pedicle changes with pedicle fracture
treatment, and to review literature on incidence and mechanism of neural arch fractures. After
conservative therapy, there are several options for the treatment of pedicle fractures including
pediculoplasty, osteosynthesis, or fusion. As patients’ age increases, the incidence of pedicle fracture
may rise and minimally invasive pedicle screw treatment represents a good motion-preserving
option to stabilize without fusion. We report a patient with spontaneous pedicle fractures above a
degenerative spondylolisthesis and evidence of contralateral pedicle changes at L2 and L3. After
minimally invasive pedicle screw placement, postoperative imaging demonstrated trabeculation
across both L2 and L3 fractures with a resolution of contralateral pedicle sclerotic changes and
healing of incompletely fracture contralateral pedicle at L2. Pedicle fractures lead to contralateral
pedicle sclerotic changes and potential fracture and may cause significant back pain. Stabilization
and healing of the neural arch can be achieved with minimally invasive placement of pedicle screws

without need for fusion.
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Introduction

Pedicle fractures have been noted to occur
in several different populations of patients
including young athletes,!  sedentary
office workers,?! a 12-year-old patient,?!
middle-age females,* and an elderly patient
during a massage."! Pedicle fracture has also
been noted in postoperative laminectomy
and lumbar fusion.®”? Often times, a
unilateral pedicle fracture is associated with
spondylolysis on the contralateral side!®*! or
even rarer bilateral spondylolysis.['*!! This
report identifies a two-level pedicle fracture
above a degenerative spondylolisthesis
which underwent successful treatment.

Case Report

A 79-year-old female presented as an
outpatient with a 10-year history of severe
neurogenic claudication and severe back
pain. She also complained of difficulty
with walking up stairs. Motor strength in
the lower extremities was 4+/5 proximally
and distally with no sensory changes
and preserved reflexes. Physical therapy,
epidural steroids, and oral medications
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were  attempted  initially. ~ Computed
tomography (CT) workup of the patient
revealed L3—4 Grade 1 and L4-5 Grade 1
spondylolisthesis,  unilateral ~ complete
pedicle fractures at L2 and L3 on the left,
and incomplete pedicle fracture of L2 on the
right and slight rotatory scoliosis [Figures 1
and 2]. At the L3 level, there was visible
sclerosis on the right pedicle [Figure 2].
Flexion extension views of the lumbar spine
revealed no dynamic instability. Magnetic
resonance imaging (MRI) findings revealed
spinal stenosis at L4-5 with severe bilateral
neuroforaminal stenosis.

The patient underwent L4-5 minimally
invasive decompression and fusion. The
indication for surgery was bilateral lower
extremity radiculopathy with foraminal and
central canal stenosis as well as low back
pain.

After the surgery, the patient continued to
have a significant back pain. It was felt that
the unilateral pedicle fractures needed to
be braced due to the L4-5 fusion causing
additional stress at the adjacent levels with
pedicle fractures.
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L2 and L3 unilateral pedicle screws were placed using
biplanar fluoroscopy. The L2 and L3 left pedicles were
cannulated with Jamshidi needles and K-wires. The
K-wire tracks were not tapped or drilled, and a Medtronic
5.5 mm x 50 mm screw was inserted at L2 and L3.

The patient had a subjective relief of back pain and
claudication following the two surgeries at her 3 months
follow-up visit.

At 3 months postoperatively, CT showed bony
trabeculation across the bilateral L2 fractures and left L3
fractures [Figure 3]. Nine-month postoperative CT revealed
complete fusion of all pedicle fractures with clear cortical
borders visible with resolution of sclerosis in the right L3
pedicle [Figures 4 and 5]. Four years after initial screw
placement, MRI shows no evidence of marrow changes or
edema within the pedicles.

Discussion

Pedicle fractures can be found spontaneously or in
association with defects of the neural arch.['-356811
The incidence of pedicle fractures may rise with

an aging population, may increase in lumbar spine
decompression,” and may increase with high-resolution
imaging. The

mechanism for fracture of the pedicle in

Figure 1: Sagittal computed tomography of left L2 and L3 pedicles
demonstrating complete pedicle fracture

spondylolysis is likely related to increased stress across
the neural arch from abnormal biomechanics of the lumbar
segment. During early cadaveric studies of inferior facet
loading, pars fracture was most common followed by
pedicle fracture.'” Sclerotic and marrow changes have
been noted within the pedicles of a vertebral body with
spondylolysis.!'>14

Treatment of pedicle fractures ranges from instrumented
fusion, pediculoplasty,'™ lumbar osteosynthesis,!' and
percutaneous compression screws.'7 In this report, the
continued back pain led to treatment of the L2 and 3
fractures. The fractures were compressed by slightly
sinking the polyaxial heads into the pedicles while being
careful not to further the pedicle fracture. Johnson and
Wang noted overtapping the dorsal elements to attempt
lag compression across the fracture. We decided to insert
the screw without taping to provide as much rigid fixation
of the pedicle as possible within the body as well as the
dorsal pedicle.

Postoperatively, there was trabeculation across the fractures,
including fusion of the incompletely fractured right L2
pedicle. The stabilization of the fractures by a pedicle
screw led to a favorable stable environment for bony
healing, without the morbidity of an additional fusion. The

Figure 2: Axial computed tomography of L2 (left) and L3 (right)
demonstrating complete left L2 and L3 pedicle fractures, right L2 incomplete
pedicle fracture, and sclerosis of right L3 pedicle

Figure 3: Three-month postoperative axial computed tomography of left
pedicles demonstrating some bony trabeculation across fracture sites

Figure 4: (left) Nine-month postoperative axial computed tomography
showing complete fusion of pedicle fractures
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Figure 5: (right) Nine-month postoperative axial computed tomography
revealing fusion at L2 bilaterally and resolution of sclerosis in right L3
pedicle

pedicle screw at L2 and L3 allowed healing of the right L2
pedicle and resolution of sclerosis in the right L3 pedicle.
Four years postoperatively, MRI demonstrates no marrow
changes within the pedicles or arch of L2 or L3.

Conclusion

These findings lead to the conclusion that fixation of one
side of the neural arch has a direct relationship to the
stability of the entire arch. Treatment with a percutaneous
screw is a safe and effective way to brace a pedicle fracture,
stabilize the neural arch, and promote bony healing. Further
randomized study will be needed to evaluate the superiority
of this procedure over other treatment options.
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