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Most unilateral pedicle stress fractures occur on the contralateral side of patients with unilateral spondylolysis. However, there are
few reports of unilateral pedicle stress fractures in patients with bilateral spondylolysis and spondylolisthesis. We report a unique
case of unilateral pedicle stress fracture in a long-term hemodialysis patient with isthmic spondylolisthesis. A 65-year-oldman who
had undergone hemodialysis presented with lower back pain that had persisted for several years. The patient experienced severe
right lower extremity pain with no history of trauma. Computed tomography revealed unilateral pedicle fracture with bilateral L5
spondylolysis and spondylolisthesis with progression of scoliosis.The patient underwent Gill laminectomy of L5 with pedicle screw
fixation at L4-S1 and interbody fusion at L5-S1. The patient’s leg pain ceased immediately, and he began walking without leg pain.
In our present patient, development of scoliosis caused by destructive spondyloarthropathy may have contributed to a unilateral
pedicle fracture.

1. Introduction

Stress fractures of the pedicle are uncommon. There are
reports of bilateral pedicle stress fractures in patients with
osteoporotic conditions [1–3] or in association with previous
spinal surgery [4–7] as well as reports of unilateral pedicle
stress fractures associated with contralateral spondylolysis
[8–11]. However, there are few reports of unilateral pedicle
stress fractures in patients with bilateral spondylolysis. We
report here an uncommon case of a patient with unilateral
pedicle stress fracture of the L5 vertebra with no history of
trauma. The patient was previously treated with long-term
hemodialysis (18 years), and he had isthmic spondylolisthesis.

2. Case Report

A 65-year-old man presented with lower back pain that had
persisted for several years. The patient experienced severe
right lower extremity pain for several weeks with no history
of trauma. He could only walk fewer than 10m due to severe
lower extremity pain. He had no history of spinal surgery.

The patient was treated at a local hospital with analgesics
that were administered using an epidural block. However,
intermittent claudication and pain progressed due to right
lower extremity pain. Motor examination revealed grade 4
muscle weakness in the tibialis anterior and the extensor
hallucis longus as well as hypesthesia in the L5 area. Plain
radiographs acquired in 2010 revealed degenerative lumbar
scoliosis and Meyerding grade I isthmic spondylolisthesis at
L5-S1. There was no evidence of destructive changes such as
those associated with long-term hemodialysis (Figure 1). In
2012, destructive spondyloarthropathy (DSA) was detected
using plain radiographs and manifested as erosion of the
vertebral endplate and disc-space narrowing at L2-L3 and L5-
S1. This caused the progression of lumbar curvature from 18∘
to 35∘, and anterior slippage of L5 increased from 8% to 15% at
L5-S1 (Figure 2). Global spinal alignment demonstrated left-
side coronal imbalance to 101mm and pelvic retroversion to
26∘ (Figure 3). Computed tomography (CT) performed after
myelography revealed a right side L5 pedicle fracture, bilat-
eral L5 spondylolysis, L5-S1 spondylolisthesis, and erosive
changes of the vertebral endplate at L5-S1 (Figure 4). Surgery
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Figure 1: Plain radiographs showing a degenerative lumbar scoliosis
andMeyerding grade I L5-S1 isthmic spondylolisthesis 2 years before
surgery.

Figure 2: Preoperative plain radiographs showing progression of
scoliosis and destructive changes at L2-L3 and L5-S1.

was considered due to persistent, severe leg pain. The patient
had a history of aortic valve replacement for ischemic heart
disease. In addition, he was receiving antiplatelet therapy.
Limited decompression and fusion surgery was selected
despite sagittal global malalignment because his symptom
localized to the L5 region and we considered the patient’s
comorbidities. The patient underwent Gill laminectomy of
L5 with pedicle screw fixation at L4-S1 and interbody fusion
using the posterior lumbar interbody fusion (PLIF) technique
at L5-S1. A thoracolumbar spinal orthosis brace was used
for 3 months after surgery. The patient’s leg pain ceased
immediately, and he began walking three days later with
normalization of his examination. Postoperative radiographs
at the one-year follow-up showed improvement of coronal
imbalance from 101mm to 38mm and loosening of left L4
pedicle screw. Postoperative pelvic retroversion decreased
from 26∘ to 17∘ (Figure 5), and postoperative sagittal vertical
axis remained greater than 50mm (52mm) due to thora-
columbar kyphosis (17∘). The patient was without right lower
extremity pain but was experiencing residual low back pain
due to pseudoarthrosis at the one-year follow-up.

Figure 3: Preoperative radiographs showing right convex lumbar
curvature and left-side coronal imbalance.

3. Discussion

Stress fractures of the pedicle are much less common than
those of the pars interarticularis. Most of the reported
pedicle stress fracture cases occurred bilaterally [1–3] or on
the contralateral side with unilateral spondylolysis [8–10].
Patients with bilateral pedicle stress fractures often had bone
fragility, including rheumatoid arthritis [2], osteoporosis [1],
and ankylosing spondylitis (AS) [3]. Previous spinal surgery
also causes bilateral pedicle fracture [4–7]. Unilateral pedicle
stress fractures associated with contralateral spondylolysis
occur in patients engaged in competitive sports [8, 10].
Our present patient suffered from isthmic spondylolisthesis
with no history of trauma. To our knowledge, there is only
one other report of isolated unilateral pedicle fracture in a
patient with bilateral spondylolysis [12], which was caused
by minor trauma including a back massage. However, there
are no published reports of unilateral pedicle stress fracture
in a patient with bilateral spondylolysis and spondylolisthesis
with no history of trauma.

The mechanism responsible for the unilateral pedicle
fracture is unknown. Biomechanical studies show that the
pedicle is the second weakest portion of the neural arch [13].
El-Rich et al. demonstrated a high level of equivalent stress
in the pars interarticularis and pedicle of L5 in low-grade
isthmic spondylolisthesis using a personalized finite element
model [14]. In the present case, bending stress caused by
progression of scoliosis may have influenced the onset of the
unilateral pedicle fracture at the concavity of L4-L5. Further-
more, the destructive change of L2-L3 due to amyloidosis
led to progression of L2-L3 scoliosis. A destructive change
involving L5-S1 also contributed to the progression of L5
slippage, which caused the pedicle fracture due to increased
unilateral bending forces.

Surgical options for pedicle fracture include screw place-
ment through the pedicle into the vertebral body [15], pos-
terolateral fusion (PLF) [16], PLIF, or transforaminal lumbar
interbody fusion. In the present case, we decided to perform a
PLIF at L5-S1 with Gill laminectomy, and PLF was performed
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Figure 4: Sagittal reconstruction CT confirming bilateral spondylolysis and destructive changes at L2-L3 and L5-S1 (A, B). Axial CT and
right-side parasagittal reconstruction CT confirming right-side L5 pedicle fractures (B, C).

Figure 5: Postoperative radiographs showing coronal imbalance
and pelvic retroversion that improved after surgery.

at L4-L5 to prevent progression of DSA. Long fusion such as
lower thoracic spine extending to the iliummay lead to better
long-term results for patients with adult spinal deformity.
We recommend safer and less-invasive surgery for patients
undergoing long-term hemodialysis. Our present patient’s
pain was completely alleviated, and he enjoyed a full return
to normal function at the time of his short-term follow-up.

There are some limitations of our study. First, we lacked
bone mineral density data. Whether an association exists
between bone mineral density and fracture in hemodialysis
patients is unknown [17]. Furthermore, patients with dialysis
often suffer from underlying metabolic bone diseases, which
may be associated with an increased risk of fractures. Second,
the postoperative follow-up period may not have been suffi-
cient to assess the clinical outcome.

In conclusion, unilateral pedicle stress fracture in patients
with isthmic spondylolisthesis is rare. The development of
scoliosis caused by DSA may have influenced the occurrence
of unilateral pedicle fracture in our patient described. Limited

decompression and fusion surgery led to a successful out-
come.
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