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1. Abstract

1.1. Background: Unilateral pedicle stress fracture accompanying
spondylolytic spondylolisthesis is rare. Most are association with
major trauma, previous spine surgery, osteopetrosis or stress-relat-
ed activities.

1.2. Case presentation: We report a patient with spontaneous
pedicle fracture associated with contralateral spondylolysis and
spondylolisthesis at the L5 level, complaining severe back pain,
radicular lower limb pain and intermittent claudication. The patho-
physiological mechanism is discussed, and a review of relevant
literature is included. This patient was successfully treated by de-
compression laminectomy with Transforaminal Lumbar Interbody
Fusion (TLIF) and pedicle screw fixation. To our knowledge, cases
like this have rarely been reported in the literature.

1.3. Conclusions: Unilateral pedicle stress fracture in patients
with spondylolytic spondylolisthesis is rare. It may be related to
redistribution of forces in an unstable neural arch resulting from
defect in the contralateral pars interarticularis. Our experience sug-
gests that limited decompression and instrumented fusion surgery
led to a successful outcome.

2. Background

Vertebral pedicle fractures are uncommon. Most cases have been
reported in associated with a history of spinal surgery [1-4], os-
teopetrosis [5-8] or strenuous activities [9-11]. Unilateral pedicle

fracture accompanying isthmic spondylolisthesis is extremely rare
[12]. Here, we report a rare case of unilateral pedicle fracture ac-
companying contralateral spondylolytic defects with spondylolis-
thesis in the absence of any major trauma, previous spinal surgery,
or stress-related activity.

3. Case Presentation

This 48-year-old woman had suffered no earlier trauma, accidents,
or spinal surgery but had mild low back pain for several years. The
pain exacerbated progressively without any inducement in resent
3 years, accompanying with left leg pain and intermittent claudi-
cation. Bending and twisting commonly aggravated the symptoms,
and resting resulted in improvement temporarily. Before surgery,
she could only have walked fewer than 100m due to severe lower

extremity pain.

A neurological examination revealed grade 4 muscle weakness
in the left extensor hallucis longus, and marked tenderness in the
low back area with reduced back motion, especially in backward
extension. No sensory change, bowel or bladder symptom was
found.

The plain radiographs showed grade I spondylolisthesis at the L5
level, and dynamic radiographs illustrated segmental instability
(Figure 1). The Computed Tomography (CT) demonstrated right
side spondylolysis at the L5 vertebra and contralateral pedicle
fracture. The callus overgrew along the fracture margin, and bony
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spur encroached on the spinal canal (Figure 2). The magnetic res-
onance imaging reveals herniation of the intervertebral disc and
spinal canal stenosis at L5/S1. No edema signal can be seen on
the fat-suppression sequence, indicating that the pedicular fracture
might be of old (Figure 3).

This patient was treated with decompression laminectomy with

Transforaminal Lumbar Interbody Fusion (TLIF) and pedicle
screw fixation (Figure 4). At the 9-month follow-up assessment,
she had completely returned to normal activities. No residual low
back pain or radiating pain was complained. The CT revealed suc-
cessful fusion of L5/S1 and good maintenance of reduction, along
with advanced healing of the pedicle fracture (Figure 5).

Figure 1: The lateral plain radiographs shows grade I spondylolisthesis at the L5 level (a). The dynamic radiographs illustrate segmental instability

(b, ).

Figure 2: The computed tomography reveals L5 spondylolisthesis, pedicle fracture and sclerosis on the left side (a), and spondylolysis on the right side
(b). The axial image through L5 demonstrates the spondylolytic defect on the right side and the pedicular fracture with sclerotic change of the fracture
margin on the contralateral side. A bony spur encroaches on the left spinal canal (c).

N bl

Figure 3: The T2-WI sequence (a) and fat-suppression sequence (b) of magnetic resonance imaging reveals herniation of the intervertebral disc and
spinal canal stenosis at L5/S1. No edema signal can be seen on the fat-suppression sequence (b), indicating that the pedicular fracture might be of old.
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Figure 5: The coronal CT (a) and sagittal CT (b) 9 months after operation reveals successful fusion of L5/S1 and good maintenance of reduction. The

axial image shows advanced healing of the pedicle fracture.

4. Discussion and Conclusions

Spontaneous pedicle fracture of the lumbar spine without trauma
is rare. Its etiology is unknown but may be explicable analogous
to stress fracture. Unilateral spondylolysis accompanying sclerosis
and hypertrophy of the contralateral neural arch is well described
in the literature [13-14]. The sclerosis is believed to occur as a
compensatory mechanism secondary to redistribution of forces in
an unstable neural arch which is resulted from the defect in the
pars interarticularis [15]. Physiological hypertrophy is a response
of the pedicle to abnormal stress due to instability of the neural
arch, well known as sclerotic pedicle in the literature [16]. One
support for such theory comes from the fact that pedicular sclero-
sis usually decreases after treatment with fusion and fixation that
supports sufficient stabilities [16]. Cadaver studies revealed that
the pars interarticularis is most prone to stress fracture, and the
pedicle is the second-weakest vertebral area [17]. The pedicle has

greater intrinsic strength and shorter moment arm from the verte-
bral body. Such structure helps resist greater cyclic shear forces,
particularly resist shear stress and twisting stress forces [18].

Unilateral spondylolysis occurs in 15% to 30% of spondylolysis
cases, L5 is the most commonly affected vertebra [19]. Lowe et
al. found that approximately 20% patients with unilateral spondy-
lolysis had structural changes or anomalies including pars hyper-
trophy, sclerosis and deformity in the opposite pars interarticularis
[20]. Finite element analysis also indicated that unilateral pars de-
fect induced greater stress on the contralateral pars, and the oppo-
site pars interarticularis in the unilateral spondylolysis experienced
greater stress on torsion [21-22]. As a result, spontaneous lumbar
pedicle fracture occurs less often in the neural arch than spondy-
lolysis [23]. This theory has been proved in study using unilateral
spondylolysis model, whereby Sairyo et al. demonstrated that the
risk of the pedicular fatigue stresses increased in axial rotation to
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the contralateral side of unilateral pars defect [23].

Therefore, we speculate that unilateral spondylolysis can alter the
normal biomechanics of the neural arch, resulting in increased
stress on the contralateral pedicle, and led to stress fracture.

The sensitivity of plain radiography is limited in diagnosis of pe-
dicular fractures. Computed tomography is widely regarded as the
choice for the diagnosis of such lesions because of clear display of
the stress fracture. Bone scintigraphy and MR images are useful in
detecting early fractures [24-26].

Pedicle fracture with spondylolisthesis can be managed conserva-
tively or surgically depending on the grade of the spondylolisthesis
and the impact on the patient’s daily activities. Conservative man-
agement consists of rest, pain control, and bracing. For patients
with incomplete, complete, and juvenile stress fractures of the
lumbar pedicle without nerve root irritation, the majority of claims
preferred conservative treatment [27]. In most cases, conservative
treatment allows for spontaneous healing of the early-stage frac-
ture even in older individuals, providing a satisfactory healing rate
[28].

Surgical treatment is recommended for patients who do not re-
spond to conservative treatment [29]. Besides, surgical treatment
is considered as first choice for patients with radicular pain and/
or neurogenic claudication that limits the time one can stand and/
or the distance one can walk. Especially for patients who present
with bowel or bladder dysfunction or with progressive weakness,
segmental lumber instability finding in radiological examination,
surgical treatment is instant [29].

Surgical management consists of decompression, instrumented
and non-instrumented fusion [30]. As the gold standard for inter-
nal fixation, pedicle screw technique is preferred because of high
success rate, low hardware failure, no postoperative bracing, and
sufficient maintenance of reduction during flexion, extension, tor-
sion, and side bending [30].

In this case, the patient was treated by decompression laminecto-
my with TLIF and pedicle screw fixation. Anterior interbody fu-
sion procedure was performed, using a vertical mesh cage filled
with allograft. At the 9-month follow-up, she had completely re-
turned to normal activities. No residual low back pain or radiating
pain was complained.

In conclusion, unilateral pedicle stress fracture in patients with
spondylolytic spondylolisthesis is rare. It may be related to redis-
tribution of forces in an unstable neural arch resulting from defect
in the contralateral pars interarticularis. Our experience suggests
that limited decompression and instrumented fusion surgery led to
a successful outcome.
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