
CASE REPORT

Subacute post-traumatic ascending myelopathy after T12 burst
fracture in a 32-year-old male: case report and surgical result of
cervical durotomy
Jian Zhang1, Huili Wang1, Haiying Liu2 and Guangshun Wang3

To draw attention to a rare neurological deterioration after spinal cord injury (SCI) and to discuss evidence supporting an increase in
cerebrospinal fluid pressure (CSFP), we present an extremely rare case of subacute post-traumatic ascending myelopathy (SPAM) in
which the patient sustained a T12 fracture initially resulting in paraplegia and after undergoing posterior fixation and anterior
decompression. The patient was a 32-year-old healthy man who sustained a T12 burst fracture with complete paraplegia after a fall
injury. The patient underwent a posterior reduction and short-segment fixation 8 h after the injury and an anterior thoracoscopic-
assisted decompression on post-traumatic day 8. On post-traumatic day 21, he had a progressive neurological deterioration with
dyspnoea and decreased muscle strength of both upper extremities that could not be relieved by conservative intervention. After
undergoing a cervical posterior laminectomy and durotomy, the patient exhibited the clinical manifestation of brain herniation.
There was no recovery of autonomous respiration, and the patient entered a coma. The patient died on post-traumatic day 25
because of cardiac and respiratory arrest. SPAM is a rare, potentially fatal neurological deterioration after SCI; however, a prompt
diagnosis can be made by magnetic resonance imaging. Our observations suggest that an increase in CSFP may be the main cause
of SPAM. The paraplegic level should be recorded daily so that neurological deterioration can be recognised as soon as possible.
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INTRODUCTION
Subacute post-traumatic ascending myelopathy (SPAM) is a rare
complication after spinal cord injury (SCI) that is defined as
neurological deterioration involving four or more vertebral
segments above the initial injured site and usually occurring
within the first few weeks after the injury.1,2 A typical SPAM
magnetic resonance imaging (MRI) includes a hyperintense signal
on T2-weighted sequences, a heterogeneous intramedullary signal
on T1-weighted sequences and an expanded spinal cord typically
without a syringe.1 Frankel was the first to report this type of
neurological deterioration.3

The exact cause and pathophysiological mechanisms of SPAM
remain elusive, although several causes have been postulated.
These include arterial thrombosis, venous thrombosis, conges-
tive ischaemia, inflammatory or autoimmune reaction, and
infection in the form of meningitis or myelitis.
Neurological deterioration ascending from the thoracolumbar

spine to the cervical spine is distinctly rare. Here we present an
extremely rare case of SPAM that developed in a patient who
initially sustained a T12 fracture resulting in paraplegia and after
undergoing posterior fixation and anterior decompression. The
patient subsequently experienced a striking neurological deteriora-
tion that ultimately resulted in death. We will discuss the possible
mechanism of this condition and a reasonable therapeutic regimen.

CASE REPORT
A 32-year-old healthy man fell from a 10-foot height at work.
Upon physical examination, he exhibited complete paraplegia

below the T12 level (ASIA Impairment Scale Grade A). Radiological
examinations, including plain radiograph, computed tomography
scan and MRI, revealed a T12 burst fracture with a large
retropulsed fragment causing significant compression of the
spinal cord (Figures 1a–e). There were no clinical or radiological
abnormalities in the cervical spine or upper extremities. A high
dose of methylprednisolone was administered with gastric
protection medication. The patient underwent a posterior
reduction and short-segment fixation procedure without decom-
pression from T11 to L1 8 h after injury (Figures 2a and b).
Postoperatively, the patient was haemodynamically and neurolo-
gically stable. A postoperative computed tomography scan
showed that a large retropulsed fragment remained in the canal
(Figure 1f), and anterior thoracoscopic-assisted decompression
and internal fixation surgery was performed on post-traumatic day
8 (Figures 2c and d).
His postoperative period was uneventful without episodes of

low blood pressure or other complications. On post-traumatic day
21, he complained of headache, neck pain, and tingling and
numbness in both hands. Upon neurological examination, his
muscle strength was normal, and there were no abnormal reflexes
in either of his upper extremities. The paraplegic level had risen to
the C8 level, but an MRI could not be performed because it was
the weekend. We suspected neurological deterioration; therefore,
methylprednisolone, mannitol and low-molecular-weight heparin
were empirically administered to improve the neurological
symptoms, which eventually disappeared. However, on post-
traumatic day 23, his neurological deterioration became aggra-
vated, and his sensory level ascended to C4. He had dyspnoea,
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and his muscle strength decreased to grades 1–2/5 for the flexors
and extensors of the wrist and fingers and to 3/5 for the
brachioradialis, biceps, triceps and deltoid muscles. A cervical MRI
revealed spinal cord swelling from the thoracic level to C2 and a
diffused, mildly hyperintense signal on T2-weighted sequences
(Figure 3). There was no evidence of haemorrhage or syringo-
myelia. When the patient first showed the symptom of dyspnoea,
he received supplementary oxygen through a mask, which did not
alleviate the dyspnoea. He developed a progressive hypoxemia;
thus, mechanical ventilation was used to improve respiratory
failure and prevent cardiopulmonary arrest. His respiratory
parameters were not measured after his neurological status
began to deteriorate. Conservative therapy could not improve the

patient’s life-threatening deterioration. A cervical posterior lami-
nectomy and durotomy were performed to improve the
intrathecal compression of the spinal cord. After incising the dura
mater, an obviously enlarged spinal cord herniated from the
thecal cavity.
After the operation, the patient failed to show recovery of

autonomous respiration and entered a coma with a Glasgow Coma
score of five. He required intubation and mechanical ventilation.
Both of his pupils were dilated and failed to constrict in response to
light. This patient died on post-traumatic day 25 because of cardiac
and respiratory arrest. His relatives refused an autopsy. This patient
had no medical record indicating the paraplegic level after the
anterior approach procedure was performed.

Figure 1. Preoperative plain radiography, computed tomography (CT) scan and MRI showed a T12 burst fracture with severe canal
compromise (a–e). (a) X-ray of thoracolumbar lateral view. (b) MRI sagittal view of thoracolumbar T2-weighted sequence. (c) MRI sagittal view
of thoracolumbar T1-weighted sequence. (d) MRI axial view at injured site. (e) Axial CT scan at injured site. Postoperative CT scan revealed
there was still a canal compromise (f).
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DISCUSSION
Although SPAM is a rare condition of neurological deterioration, it
is well recognised according to its typical clinical manifestations
and characteristics on MRI. A number of conservative interven-
tions, including close observation, maintaining normal blood
pressure, anticoagulation, antiapoptotic treatment, physical ther-
apy, steroids and osmolar treatments have been carried out.1,3–7

Slight neurological improvement can occur over time in the
majority of cases; however, none of these patients return to
their baseline level of functioning. Unfortunately, in our case,
conservative therapy could not improve SPAM, and the patient
had a progressive neurological deterioration for which ventilatory
support was required.

Yablon et al.8 found that thorough decompression of the
injured cord with rigid internal fixation could markedly reduce the
incidence of neurological deterioration by comparing the result of
conservative therapy. Although traditional epidural decompres-
sion seems adequate during surgery, postoperative MRI often
reveals that the swollen cord has filled the subarachnoid space.9,10

Obvious cerebrospinal fluid pressure (CSFP) elevation has been
shown after SCI in preclinical and clinical studies,11–13 and CSFP
elevation may lead to neurological dysfunction.14

Meagher et al.15 and Planner et al. 2 reported that disruption of
CSF dynamics was the major cause of SPAM. In an SCI animal
model, Jones et al.16 found that an enlarged cord immediately
occluded the subarachnoid space in severe SCI, and CSF pressure

Figure 2. X-ray of thoracolumbar spine after surgery. (a, b) Posterior short-segment fixation by pedicle screw. (c, d) anterior decompression
and fixation.

Figure 3. Cervical spine MRI performed on post-traumatic day 23. (a) T2-weighted sequence showed increased signal and swelling between
C2 and upper thoracic cord. (b) T1-weighted sequence showed heterogeneous intramedullary signal. (c) Axial T2-weighted image obtained at
the C5 level showing an obviously swelling cord.
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was only partially decreased by epidural decompressive surgery.11

Okada et al.17 found that systemically increased intraspinal
pressure is involved in the pathogenesis of ascending myelopathy.
In our case, there was a large retropulsed fragment that

remained in the spinal canal after the first posterior correction by
short-level fixation. This led to a continuous compression of the
spinal cord that might have caused an increase in CSFP and
contributed to the process of SPAM. When a cervical posterior
durotomy was performed, the enlarged cord herniated from the
intrathecal cavity, indicating an obvious increase in CSFP. After
durotomy, the patient showed clinical manifestations of brain
herniation, including dilated pupils and the loss of consciousness
and autonomous respiration, which also could have indicated the
SCFP was elevated.
The theory of CSF flow alterations as a cause of SPAM correlates

well with the time period in which the clinical symptoms were
observed and the imaging findings.7 Although ascending myelo-
pathy is often thought to be partly reversible, the persisting
increase in intraspinal pressure may result in intramedullary
ischaemia and irreversible neurological deficits.
Interventions to reduce an increased SCFP before SPAM

develops are very important. In a case of SPAM reported by
Meagher et al.,15 a cordectomy was performed at the initial injured
site, and 4 weeks after the cordectomy, the neurological
examination revealed a complete resolution of SPAM. Duraplasty
and cord untethering also have been shown to be effective in
improving the deteriorated neurological dysfunction of SPAM.18

MRI should be performed to observe whether there is a
complete obstruction of CSF flow around the injured site because
it may have a key role in confirming the aetiology of SPAM.
Planner et al.2 thought that MRI changes could occur without a
detectable neurological deterioration. Unfortunately, our patient
could not receive an MRI because of the anterior and posterior
instruments. Aito S et al.4 had stressed the importance of adopting
MRI-compatible instrumentation for the surgical stabilisation of
the spine.
A paraplegic level should be recorded daily so that neurological

deterioration can be recognised as soon as possible. In our patient,
there was no medical record of the paraplegic level after the
anterior decompressive surgery. If we could have detected the
neurological deterioration in the early stage of SPAM, the patient
might have had a better prognosis.
This patient’s death was likely related to respiratory failure

secondary to SPAM, but there was no measurement of respiratory
parameters when his neurological status began to deteriorate.
Respiratory status according to objective spirometry should be
monitored closely and evaluated; thus, it would be useful to give
appropriate ventilatory support, especially before his death.

CONCLUSION
SPAM is a rare, potentially fatal neurological deterioration after
SCI. Its onset is most common within a couple of weeks after the
initial injury. Our observation suggests that an increase in CSFP
may be the main cause of SPAM. Close observation of the
paraplegic level should be performed daily so that neurological
deterioration can be detected as soon as possible. A prompt
diagnosis can be made by MRI. Adoption of MRI-compatible

instrumentation for the surgical stabilisation of the spine may help
in confirming the aetiology of SPAM. Surgical intervention to
reduce the increased SCFP or even normalise the CSFP might be a
promising procedure for managing SPAM.
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