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Abstract
This study reports two cases of upper cervical myelopathy with athetoid cerebral palsy (ACP) treated with
posterior arch resection. Both patients exhibited good long-term outcomes with no recurrence at five or 10
years. Decompression surgery can be effective for ACP patients with upper cervical spine lesions.
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Introduction
Cervical myelopathy in patients with athetoid cerebral palsy (ACP) presents specific challenges related to
abnormal movement and muscle tone and requires a different treatment strategy to that of general cervical
myelopathy. Treatment planning requires a comprehensive approach that takes into account the patient's
general condition and motor function [1,2]. ACP develops at a young age and requires long-term
management due to its rapid progression. On the other hand, generalized cervical myelopathy is more
common in middle-aged and older people and progresses slowly. Although conservative treatment is
ineffective in improving myelopathy in patients with ACP, surgical treatment is often recommended. Due to
the characteristics of the disease, such as involuntary movements, decompression alone may predispose
patients to kyphotic deformities or the recurrence of stenosis of the cervical spine, so fusion surgery is
frequently needed [2]. Despite its merits, spinal fusion is associated with a potential reduction in the range
of motion, thereby potentially compromising the activities of daily living (ADL). In addition, fusion may
cause breathing and swallowing difficulties and implant failure resulting from involuntary movements [3-6].

In this report, we present two cases of ACP associated with upper cervical myelopathy at the C1 level that
were effectively managed with posterior arch resection of the atlas alone, with long-term follow-up.

Case Presentation
Case 1
A 57-year-old woman with ACP complained of muscle weakness in her left upper and lower extremities and
gait disturbance for six years. The patient's symptoms gradually worsened, and surgery was scheduled. The
intensity of the athetotic movements according to the Mihara classification was grade 3 [7], and the
preoperative Japanese Orthopedic Association (JOA) score [8] was six.

Preoperative radiographs revealed an atlanto-dental interval (ADI) of 2.4 mm in the neutral position and
degenerative changes in the middle and lower cervical spines. The lateral view with flexion and extension
showed a lordotic angle defined as a C2-7 angle from -11° to 35°, and no evidence of axial subluxation or
instability in flexion and extension exists. MRI at the neutral position indicated stenosis at the C1 level
(Figure 1). The axial image showed spinal cord compression and central stenosis at the C1 level from the
posterior only.
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FIGURE 1: Preoperative image findings of case 1
A plain X-ray of the cervical spine in a neutral position (A, anterior-posterior view; B, lateral view) showed scoliotic
change with a decrease in lordosis. Lateral view with flexion (C) and extension (D) showed changes in lordotic
angle from -11° to 35°. The sagittal view of MRI T2WI (E) showed spinal cord compression at the C1 level. There
was no considerable stenosis at the middle to lower levels

T2WI: T2-weighted image

We aimed to preserve the range of motion of the cervical spine, considering that spinal cord compression is
primarily caused by the posterior arch of the atlas. Therefore, we decided that the resection of only the
posterior arch would be sufficient to achieve decompression.

The patient was unable to walk before surgery but could walk with a walker in the early postoperative period,
and her ambulatory function was maintained for five years postoperatively. The motor weakness of the
upper limb was slightly improved and maintained. However, radiographs taken five years postoperatively
showed an increase in the lordotic angle, -3° to 18°, and worsening degenerative changes (Figure 2).

FIGURE 2: Five-year postoperative image findings of case 1
A plain X-ray of the cervical spine in a neutral position (A, anterior posterior view; B, lateral view) showed an
increase in spondylotic changes compared to the preoperative findings. Lateral view with flexion (C) and
extension (D) showed changes in lordotic angle from -3° to 18° and no evidence of atlantoaxial subluxation

Five years postoperatively, the patient had a JOA score of 10 points, a 36% improvement rate, and
maintained her walking ability with the use of a walker.

Case 2
A 62-year-old woman with ACP presented with a four-year history of gait disturbance and was diagnosed
with cervical myelopathy. Her walking difficulties progressed owing to spasticity, and surgery was planned.
According to the Mihara classification, the intensity of athetotic movements was grade 3, and the
preoperative JOA score was 10.5.

Preoperative radiography revealed an ADI of 2.8 mm in the neutral position. The ADI during flexion was 5.4
mm, and the extension was 2.6 mm. Hence, we assessed the instability. The lordotic angle ranged from 5°
during flexion to 60° during extension. MRI indicates moderate stenosis at the C1 level. There was
prominent posterior compression with intramedullary signal changes and central stenosis and no stenosis in
the middle or lower cervical spine (Figure 3).
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FIGURE 3: Preoperative image findings of case 2
A plain X-ray of the cervical spine in a neutral position (A, anterior posterior view; B, lateral view) showed less
spondylotic changes. Lateral view with flexion (C) and extension (D) showed changes in lordotic angle from 5° to
60°, and atlanto-dental interval (ADI) is 5.4 mm at flexion and 2.6 mm at extension. The sagittal view of MRI T2WI
(E) showed spinal cord compression at the C1 level. There was no considerable stenosis at the middle to lower
levels

T2WI: T2-weighted image

For case 2, we used the same approach of resecting only the posterior arch for the same reasons as in case 1,
aiming to preserve the range of motion of the cervical spine, given that spinal cord compression was again
primarily due to the posterior arch.

One year after the surgery, the patient could walk with a walker and assistance, and her JOA score was 13
points, with a 38% improvement rate. However, after 10 years, her JOA score decreased to 11 because her
upper limb movement and sensation worsened. Her improvement rate was 8%; however, she was still able to
walk using a walker. Radiographs did not show kyphosis progression; the C2-7 angle was 25° at flexion and
65° at extension, even though degenerative changes progressed. The ADI showed almost no change at 10
years postoperatively (Figure 4).

FIGURE 4: Five-year postoperative image findings of case 2
A plain X-ray of the cervical spine at a neutral position (A, anterior posterior view; B, lateral view) showed an
increase in spondylotic changes compared to preoperative findings. Lateral view with flexion (C) and extension
(D) showed changes in lordotic angle from 25° to 65°

Discussion
Since the first report of cervical myelopathy associated with ACP in 1962, numerous accounts of surgical
strategies, mainly for stenosis at the middle to lower levels, have been published [9]. In contrast, the
frequency of stenosis in the upper cervical spine is relatively low, and many of these cases have been treated
with fusion of the atlantoaxial spine alone or extensive fusion involving the occiput to the lower cervical
spine [10]. Therefore, there are few reports on the results of patients treated with C1 posterior arch resection
alone; in addition, long-term follow-ups have not been reported [11].
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In both cases reported here, the mobility of the atlantoaxial joint was maintained by avoiding fusion surgery,
and the long-term results were favorable without the progression of severe kyphotic deformity.

In patients with ACP, stenosis of the upper cervical spine often occurs 10 years after that of the middle and
lower cervical spines [12]. Repetitive involuntary movements of the head and neck result in the
degeneration of the middle and lower cervical spines and spondylotic changes, which in turn decrease the
range of motion of the middle and lower cervical spines, thereby increasing the mechanical stress on the
upper cervical spine.

In contrast, when the instability of the atlantoaxial joint occurs because of the slack of the transverse
ligament, mechanical stress on the atlantoaxial joint is likely to be repeated because of involuntary head and
neck movements, leading to stenosis at the same site.

We evaluated two distinct cases of cervical spine pathologies. The first patient exhibited no instability of the
atlantoaxial joint; however, kyphotic changes were observed. This kyphotic deformity is compensated by the
hyperextension of the upper cervical spine during forward gaze, which induces the degeneration of the
upper cervical spine. Conversely, the second case presented no kyphotic changes in the cervical spine but
only had instability at the atlantoaxial joint. Cases of atlantoaxial joint subluxation without kyphosis or
limited range of motion have been reported; we believe that these cases do not progress with posterior arch
resection. In patients with ACP and cervical myelopathy at the C1 level, posterior arch resection may be a
sufficient therapeutic intervention, even in cases of kyphotic deformity or atlantoaxial joint instability.

Compared to decompression alone, fusion surgery has been shown to have good clinical results; however,
there is a risk of implant failure, and long-term results have reported the recurrence of symptoms at
adjacent segments in a number of patients [11]. However, in some cases, atlantoaxial instability, which was
not evident preoperatively on imaging, became apparent after C1 posterior arch resection, leading to the
worsening of myelopathic symptoms [13]. Therefore, appropriate surgical options should be developed based
on the patient's condition. However, it is not clear in which cases the long-term outcome of decompression
alone is better, and it is important to accumulate cases.

In summary, we report the long-term results of two patients with upper cervical myelopathy and ACP
treated with posterior arch resection of the atlas alone. They achieved good improvement in symptoms after
surgery, which was maintained for 5-10 years. However, there have been reports of symptom recurrence
after more than 10 years of follow-up [11]. Further careful follow-ups are required.

Conclusions
Even in patients with ACP who are prone to chronic stress in the cervical spine due to involuntary
movements, decompression surgery alone may lead to good long-term outcomes in patients with lesions
involving only the upper cervical spine. However, there are few reports, and further accumulation is needed.
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