
CASE REPORT

Spinal cord infarction at the level of ossification
of the posterior longitudinal ligament
Atsushi Tanida, Atsushi Kamimura, Shinji Tanishima, Tokumitsu Mihara, Chikako Takeda and Hideki Nagashima

INTRODUCTION: We report a case of acute tetraplegia, without any trauma or symptoms prior to onset, who presented with
ossification of the posterior longitudinal ligament (OPLL) in the cervical spine with concomitant spinal cord infarction.
CASE PRESENTATION: A 64-year-old man with a number of risk factors for vascular disease was admitted to our hospital with
progressive motor weakness in the bilateral upper and lower extremities. He had initially felt numbness in his left upper extremity
and had no previous neurological symptoms or trauma. The night after the initial symptoms, he developed spastic tetraplegia
requiring respiratory support. Computed tomography images of the cervical spine demonstrated the segmental type of OPLL.
Spinal cord compression and signal intensity changes were identified at the level of C3/4 on magnetic resonance imaging (MRI).
He underwent emergency surgery consisting of posterior decompression with laminoplasty of C3-6. Despite the surgery,
the patient’s tetraplegia did not improve and he continued to require respirator support. There was still no improvement
in his neurological status at 10 days postoperatively, and MRI demonstrated evidence of marked spinal cord infarction.
DISCUSSION: Mechanical compression of spinal arteries by OPLL and pre-existing vascular compromise had a role in the
pathogenesis of spinal cord infarction. Chronic spinal compression may be characterized by 3 important factors, namely an
uncommonly devastating clinical course, vascular risk factors and persistent findings on MRI, and these might lead to early
diagnosis of spinal cord infarction.
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INTRODUCTION
Ossification of the posterior longitudinal ligament (OPLL) may
contribute to the acute onset or deterioration of cervical
myelopathy, occasionally tetraplegia, after minor trauma.1–4 For
the patients without myelopathy, only 17–20% developed
myelopathy in prospective studies.3,5,6 There is usually only
chronic progression even in patients who present with
neurological symptoms.3,5–7 Therefore, acute presentation in the
absence of trauma is unusual in people with OPLL.
There have been some reports of acute tetraplegia caused by

cervical disc herniation without trauma.8–11 Our search of the
literature, with ‘OPLL’ and ‘tetraplegia’ or ‘quadriplegia’ as
keywords in PubMed and Embase (April 2016), found two reports
in the literature of tetraplegia in the absence of obvious trauma in
patients with OPLL.12,13 However, these 2 cases had previous
neurological symptoms several months before admission.
Here we report a patient with acute tetraplegia, without any

trauma or symptoms prior to onset, who presented with OPLL in
the cervical spine and concomitant spinal cord infarction. The
devastating clinical course, risk factors for vascular disease and
persistent changes on magnetic resonance imaging (MRI) were
important clues for ruling out myelopathy caused by spinal canal
stenosis with OPLL. To the best of our knowledge, this is the first
case presenting with spinal cord infarction and coexisting OPLL in
the cervical spine.

CASE REPORT
A 64-year-old man was admitted to a previous hospital with
progressive motor weakness of the bilateral upper and lower

extremities. He had initially felt numbness in his left upper
extremity and had no previous neurological symptoms or trauma.
Just one night after the initial symptoms, his physical findings had
progressed to spastic tetraplegia requiring respiratory support,
and he was transferred to our hospital. His past medical
history was significant for diabetes mellitus, cerebral infarction,
arteriosclerosis obliterans and obesity with a body mass index of
27.1 kg m− 2. Sixteen years previously he had undergone anterior
cervical discectomy and fusion for cervical disc herniation at C6/7.
Neurological examination revealed hypoesthesia below and
including the C4 dermatome but intact deep sensation;
hyperreflexia in the lower extremities, including bilateral positive
Babinski sign; positive Hoffman sign and motor strength of grade
2/5 in the trapezius muscles, grade 1/5 in the deltoid muscles, and
grade 0/5 in the biceps muscles and all muscles inferior to them.
Computed tomography (CT) demonstrated the segmental type of
OPLL between C2 and C6 (Figures 1a and b). Spinal cord
compression and signal intensity changes were identified at the
level of C3/4 on MRI (Figures 2a and b). The MRI of the brain
revealed old infarction involving the left putamen and corona
radiate. Although the spinal cord signal intensity changes
corresponded to the spinal canal stenosis with OPLL, there was
no evidence of trauma that might have acutely precipitated or
worsened myelopathy prior to symptom onset. The devastating
clinical course suggested a more complicated differential
diagnosis, including spinal cord infarction, and we therefore
consulted with neurologists and radiologists. Since we could not
exclude the possibility of acute deterioration of myelopathy
caused by spinal canal stenosis with OPLL, the patient underwent
emergency surgery consisting of posterior decompression with
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C3–6 laminoplasty. Despite the surgery, the patient’s tetraplegia
did not improve and he continued to require a respirator. There
was still no improvement in his neurological status at 10 days after
surgery, at which time MRI demonstrated a large area of spinal
cord edema from C2 to C5, with high signal intensity in diffusion-
weighted imaging (DWI) and low signal intensity on an apparent
diffusion coefficient (ADC) map (Figures 3a–e). The clinical course
and persistent MRI findings led to the definitive diagnosis of spinal
cord infarction. One month after surgery, the patient was
transferred to a rehabilitation hospital. Six months after surgery,
his neurological status had not improved and was classified as
grade B on the ASIA impairment scale, and he still required use of
a respirator.

DISCUSSION
The highest incidence of spinal cord infarction occurs in the
thoracolumbar area.14,15 The second most likely to suffer infarction
is the mid-cervical area, which may potentially expand to include
the phrenic nerve palsy.15 Spinal transient ischemic attacks,
prior to the onset of infarction, have been reported in o10% of
patients with spinal cord infarction.16,17 Generally, sharp pain and
sensory symptoms are noted at the onset of spinal cord ischemia,

followed by rapidly progressive motor weakness and potentially
complete paralysis within hours.15,18 The current case rapidly
progressed to tetraplegia. The devastating clinical course sug-
gested the diagnosis of spinal cord infarction. The presence of
spasticity would lead the diagnosis of chronic compression
myelopathy rather than spinal cord infarction. However, varying
presentation of tendon reflex abnormality can be seen in the
literature of acute spinal cord ischemia.19,20 Considering the
abnormality of tendon reflex as a long-tract sign, the presentation
might be associated with variability in individual blood supply to
the spinal cord.19 The presence of spasticity in this patient
suggested that the spinal cord might be histologically deformed
with degeneration of neurons by chronic spinal cord compression
with a long asymptomatic period.21 Moreover, he had a history of
prior cerebral infarction with a slight degree of right hemiplegia
without subjective symptoms in his activity of daily living.
In general, vascular compromise due to factors such as diabetes
mellitus, hypertension, hyperlipidemia, peripheral vascular
disease, prior cerebral infarction and age over 60 are thought to
be involved in the pathogenesis of spinal cord ischemia.18,22

The present case had four vascular risk factors. Millichap et al.22

suggested that, it is important to recognize the vascular risk factor
to confirm the diagnosis of spinal cord infarction.

Figure 1. Computed tomograms obtained at the patient’s initial
presentation at our hospital ((a) Sagittal image, (b) Axial image at
the level of C3/4) show spinal canal stenosis with OPLL.

Figure 2. Magnetic resonance images obtained just after admission
((a) Sagittal T2-weighted image, (b) Axial T2-weighted image at the
level of C3/4) show spinal cord compression and high signal
intensity at the level of C3/4.
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Westwick et al.23 reviewed cases of rapidly progressive
myelopathy caused by cervical disc herniation, including four
cases with OPLL in the cervical spine. Two of the four patients with
OPLL had received cervical massage or manipulation and the
remaining two patients had had neck pain for several months
prior to the onset of paralysis.23–26 In addition, other investigators
reported several cases of acute myelopathy or paralysis caused by
cervical disc herniation, which is also rare.8–11 However, there have
been no reports of OPLL in the cervical spine causing acute
tetraplegia in patients in whom there was no preceding trauma or
neurological symptoms, as in the current case. There is no clear
evidence whether or not the patient actually presented with
cervical myelopathy before the acute presentation. However, the
patient was actually asymptomatic before the acute presentation,
although he was not aware of any symptoms. In the assessment of
previous investigators, the etiology of the spinal cord damage is
not only mechanical compression but also spinal ischemia and
reperfusion as a secondary spinal cord injury.8–11 Furthermore,
Novy et al.16 reported that spinal cord infarction occurred at the
level of chronic spinal disease, such as compression fracture,
spondylolisthesis, chronic arachnoiditis, and chronic cervical disc
protrusion. Yoshizawa27. suggested that chronic compression of
the spinal cord induces fibrosis around the lesion, which results in
an insufficient blood supply to the spinal cord. Therefore, there is a
possibility that OPLL, which causes chronic spinal compression,
contributes to the pathology of spinal ischemia. As far as we know,
this is the first report of a patient with spinal cord infarction and
concomitant OPLL in the cervical spine.
MRI using T2-weighted and fluid-attenuated inversion recovery

(FLAIR) sequences is useful to detect enlargement of the spinal
cord due to ischemia.14 Moreover, it has been noted that
signal intensity changes in the spinal cord during the acute
ischemic period after infarction might be detected by DWI.28

Reynolds et al.29 reported that spinal cord ischemia resulted in
increased DWI signal intensity, with a decreased signal intensity
on ADC map images; however, the sensitivity of DWI in the spinal
cord has been shown to be lower than in the brain.14 The
incidence of signal intensity changes caused by spinal cord
ischemia has been reported to range from 45 to 100%, and
increases with repeat MRIs.18 Rubin et al.15 suggested that the
main purpose of MRI in the acute phase is to identify a
compressive lesion, which can be treated with decompression
surgery. Indeed, in this case, we identified definitive ischemic
changes based on spinal cord intensity changes on MRI images
obtained after surgery. When the differential diagnosis is
narrowed to spinal cord ischemia, repeat MRI is required. In this
case, we did not evaluate the DWI and ADC map of the cervical
spine before surgery. The changes of the DWI and ADC map
obtained after surgery indicate cytotoxic edema and are
consistent with acute ischemic change, which might be
irreversible. It cannot be denied that ischemic change might be
developed during or after surgery;30–33 however, it is very rare.
In addition, we could not see any remarkable difference in his
neurological status before and after surgery. Based on clinical
course, we are convinced that the spinal cord ischemia occurred
before surgery.
In the present case, surgery did not improve the patient’s

neurological symptoms. The neurological prognosis after
decompression surgery for rapidly progressive myelopathy with
cervical disc herniation has ranged from no improvement to full
recovery.23 The discrepancy in surgical outcomes may be related
to the timing of surgery and the extent of the lesion affected
by direct compression or ischemia.11 It is reasonable to assume
that surgical decompression would help avoid the spinal cord
compression resulting from ischemia-reperfusion edema of the
spinal cord.9,11 In order to raise the spinal cord perfusion pressure,

Figure 3. Magnetic resonance images obtained 10 days after surgery. Sagittal T2-weighted image (a). Axial T2-weighted image (c).
And diffusion-weighted image (d). Demonstrate a large area of high signal intensity from C2 to C5, with low signal intensity on the axial
T1-weighted (b). Image and the apparent diffusion coefficient map (e).
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combination therapy with hemodynamic augmentation and
cerebral fluid drainage has been suggested.15 In contrast with
cerebral and myocardial infarction, there is no consensus
regarding the optimal anticoagulation therapy for spinal cord
infarction and no treatment guidelines for its management.18

CONCLUSION
The pathogenesis of spinal cord infarction involves mechanical
compression of spinal arteries by OPLL and vascular compromise.
Spinal cord infarction rarely coexists with a compressive disease,
and it is difficult to make a definitive diagnosis in the early stages.
Chronic spinal compression may be characterized by three
important factors, namely an uncommonly devastating clinical
course, vascular risks and persistent changes on MRI, and these
might lead to early diagnosis of spinal cord infarction.
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