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BACKGROUND Parkinson’s disease (PD) is a common neurogenerative disease marked by the characteristic triad of bradykinesia, rigidity, and
tremor. A significant percentage of patients with PD also demonstrate postural abnormalities (camptocormia) that limit ambulation and accelerate
degenerative pathologies of the spine. Although deep brain stimulation (DBS) is a well-established treatment for the motor fluctuations and tremor seen
in PD, the efficacy of DBS on postural abnormalities in these patients is less clear.

OBSERVATIONS The authors present a patient with a history of PD and prior lumbosacral fusion who underwent bilateral subthalamic nucleus DBS
and experienced immediate improvement in sagittal alignment and subjective relief of mechanical low-back pain.

LESSONS DBS may improve postural abnormalities seen in PD and potentially delay or reduce the need for spinal deformity surgery.

https://thejns.org/doi/abs/10.3171/CASE22357
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Parkinson’s disease (PD) is a common neurodegenerative disease
afflicting 1% of the population over the age of 60.1 Patients with PD
typically demonstrate characteristic bradykinesia, rigidity, and tremor.
Approximately 6.9% of these patients also demonstrate postural abnor-
malities such as camptocormia.2 Camptocormia is a nonfixed forward
flexion of the thoracolumbar spine that worsens with walking and
resolves with recumbency.3 Numerous medical and surgical treatment
options exist for camptocormia in PD, however, there is no consensus
in the literature on which option is most effective.

A recent systemic review in 2015 addressed this question and
concluded that deep brain stimulation (DBS) offers sustained
improvement in camptocormia with low postoperative morbidity
compared to spinal deformity surgery.4 A similar review in 2019
found that PD patients receiving subthalamic nucleus (STN) DBS
within 2 years of camptocormia onset had increased odds of
achieving at least a 15-degree improvement in their sagittal plane
bending angle as compared to patients with longer disease dura-
tion.5 As the prevalence of PD continues to increase, so does the
demand for a unified treatment algorithm to address camptocormia

in these patients. Patients who are first treated for degenerative
spine pathology without addressing the underlying PD often experi-
ence poor outcomes with high rates of complications and revision
surgeries.6,7 Therefore, early identification and treatment of camptocor-
mia and other postural abnormalities in PD with DBS may reduce the
need for spinal deformity surgeries, although further investigation is
required.

We present a patient with a history of PD and prior lumbosacral
fusion who underwent bilateral STN DBS and experienced immediate
improvement in sagittal alignment and subjective relief of mechanical
low-back pain.

Illustrative Case
A 69-year-old male with a history of PD first diagnosed more

than 5 years ago was seen in the functional neurosurgery clinic.
His primary symptoms at diagnosis were bradykinesia, tremor, and
low-back pain with bilateral lower extremity radiculopathy. He was
treated initially with standard medications (carbidopa-levodopa,
entacapone, pramipexole) however his PD symptoms progressed.
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He also describes a history of prior lumbosacral fusion from L2 to
S1 approximately 2 years earlier at an outside facility.

Following that surgery, he experienced progressively worsening
lower-back pain and bilateral lower extremity radiculopathy. A computed
tomography (CT) scan showed considerable lucency around the S1
pedicle screw and subtle lucency at the left L5 pedicle screw worrisome
for pseudoarthrosis. He underwent revision surgery to remove the loose
S1 instrumentation and decompress the left L5–S1 foramen by an
outside surgeon. Despite this surgery, the patient continued to report
mechanical low-back pain and bilateral radiculopathy with decreased
sensation and strength. Repeat imaging showed L5 on S1 spondylolis-
thesis with severe narrowing of the bilateral neural foramina. CT myelo-
gram demonstrated stenosis and vacuum disc at L5–S1, characteristic
of pseudoarthrosis (Fig. 1).

The patient sought an additional spine recommendation, and an
L5–S1 anterior lumbar interbody fusion and T10-pelvis posterior
instrumentation and fusion was proposed. However, due to the con-
cern for an increased risk of proximal junctional kyphosis in patients
with PD, the patient was referred first for treatment of his underlying
PD with DBS prior to any further spinal or deformity correction
surgery. Therefore, the patient underwent bilateral MRI-guided STN
DBS (Fig. 2). At the 1- and 3-month follow-up visits, the patient
reported improvement in his PD symptoms, postural complaints,
back pain, and radiculopathy. Two-month postoperative scoliosis
radiographs demonstrated a significant improvement in his sagittal
balance (Fig. 3) after DBS alone. Although our patient’s sagittal ver-
tical axis (SVA) improved, his pelvic tilt increased, likely as a com-
pensatory mechanism.

Discussion
Spinal deformities such as scoliosis, camptocormia, Pisa syndrome,

and antecollis are common among patients with PD.7,8 The underlying
cause has not been fully elucidated, but there are several theories
including medication effects, soft tissue changes, myopathy, and dysto-
nia. Dystonia and myopathies can lead to spinal deformity by affecting
paraspinal musculature causing subsequent deformities.7–9 This theory
is supported by electromyographical, histological, and imaging studies
in patients with PD showing increased myopathic and dystonic patholo-
gies in the paraspinal muscles.7,8

Similarly, the involvement of paraspinal musculature in patients with
PD leads to postural instability, which is a biomechanical problem that
significantly affects quality of life. Postural instability in patients with PD

tends to appear later in the disease course. The narrow stance and
inclined posture classic in PD are due to a combination of impaired
proprioception and increased muscle tone.10 This instability and bal-
ance impairment portends to increased frequency of falls and contrib-
utes to spinal deformities. Various interventions including DBS, physical
therapy, and spinal cord stimulation have been shown to improve gait
difficulties.11 However, surgery is still commonly performed to address
spinal deformity in patients with PD.

Observations
Our patient had multiple spine surgeries for low-back pain and

bilateral radiculopathy. It has been well reported in the literature
that patients with PD have increased complications from spine
surgery and high reoperation rates.12–14 Sheu et al.13 examined

FIG. 1. Preoperative postmyelography CT demonstrated pseudoarthrosis
and spondylolisthesis at L5–S1.

FIG. 2. Left: Placement of bilateral STN depth electrodes using Clear-
point 2. Right: BrainLab atlas postoperative reconstruction confirming
DBS placement within bilateral STNs (green). The red nucleus is
depicted in red.

FIG. 3. Sacropelvic parameters before (left) and after (right) DBS
surgery for PD. Note the improvement in SVA after DBS.
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66 patients with PD who underwent spine surgeries at their institution
and found that 29% of patients required revision surgery. They also
reported that instrumentation of more than three surgical levels and
patients undergoing corrective osteotomies had earlier reoperations.
Similar studies found patients with PD had revision rates between
21% and 86%.13,14 The reasons for revision surgeries included hard-
ware failure, worsening kyphosis, vertebral fractures, and other sur-
gery-related complications.

There are several suspected reasons for the increased complication
and reoperation rate in patients with PD. Because patients with PD are
often older, they naturally have age-related bone loss and poor bone
quality.14,15 However, the decreased bone quality in patients with PD is
multimodal in nature. Studies looking at the bone mineral density in
patients with PD matched with patients without PD found that patients
with PD had a lower bone mineral density.16 Decreased bone density
has been shown to increase the risks of fracture, instrumentation fail-
ure, and pseudoarthrosis. Patients with PD also have reduced activity
levels due to the inherent nature of the disease. It has been shown
that decreased physical activity leads to decreased mechanical stress
on bones, further exacerbating bone loss.15 Furthermore, the flexed
posture classically seen in PD and many other sagittal plane deformi-
ties increases the biomechanical stress on instrumentation leading to
failure.14,15

Lessons
Spinal deformities are common among patients with PD, but

there are several factors which make patients with PD poor candi-
dates for spinal deformity surgery. Therefore, it may be important to
first treat PD to reduce the complications from spine surgery or the
need for multiple operations. We present a patient with a history of
PD and multiple spine surgeries who underwent bilateral STN DBS
and experienced immediate improvement in sagittal alignment and
subjective relief of mechanical low-back pain. The role of DBS in
the management of spinal deformities in patients with PD should be
further investigated with larger, multicenter prospective studies. In
addition to improving the classic symptoms of PD such as bradyki-
nesia and tremor, DBS has the potential to improve postural abnor-
malities and reduce or delay the need for spinal deformity surgeries
in patients with PD.
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