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INTRODUCTION

Sudden neurological deterioration due to acute spinal cord 
reperfusion injury following spinal decompression is a rarely 
reported incident in literature. Post-operative magnetic 
resonance imaging (MRI) shows that cord ischaemia and oedema 
are characterised by a hyperintense intrinsic cord signal, which 
is typically addressed as the “white cord syndrome”(1). Although 
documented in few cases in literature, this pathology is rarely 
reported after decompression for posterior longitudinal 
ligament ossification (PLLO)(2).

CASE REPORT

A 63-year-old male patient with a medical history of Diabetes 
Mellitus was referred to our outpatient clinic with complaints 
of upper and lower limbs weakness, which started progressively 
5 years ago. Neurological examination revealed upper limb 

weakness (3/5) and lower limb weakness (2/5). Hyposthesia 
was in all extremities with hyper-reflexia in both lower limbs. 
Examination of the neck revealed fixed flexed position of the 
head with limited neck movement, especially of the flexion 
and extension. Cervical X-ray showed straitening of the cervical 
column with fixed flexion position and fusion of the vertebral 
bodies. Cervical MRI was done in a specialised imaging centre 
while the neck was in flexion position. The MRI showed the 
diffuse type PLLO with secondary canal stenosis (Figure 1). As a 
differential diagnosis diffuse idiopathic skeletal hypersoteosis 
was considered and accordingly dorsal and lumbosacral 
spine X-rays were performed and showed no calcification or 
ossification of soft tissues (ligaments and enthuses) and no 
sacroiliac joint fusion. These findings favoured the diagnosis of 
cervical diffuse PLLO.
A decision to perform only laminectomy from C2 to T2 without 
fixation as the vertebral bodies were already fused was made 
after discussion on the case. The patient was prepared for 
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surgery and laboratory results showed no abnormalities. The 
patient was operated in prone position.
Wide laminectomy was performed starting from C2 level to T2 
level, and the spinal cord was
decompressed (Figure 2A). The surgery was uneventful and vital 
signs were stable with no fluctuations or unusual recordings. 
After decompression, bulging of the spinal dura was noted and 
with gentle palpation the dura was found unusually tense.
In the immediate post-operative period, the patient gained 
consciousness. However, he was unable to breath by himself 
with a respiratory tidal volume of 50 mL. Neurologic 
examination revealed worsening of the weakness of all 
extremities (1/5), with profound hyposthesia in all extremities. 
The patient remained intubated and an emergency cervical 
computed tomography (CT) scan was performed and it showed 
proper decompression of the cervical canal, and no evidence 
of haemorrhage, however, enlarged oedematous spinal cord 
(Figure 2B and C). The first decision was to perform an MRI, but 
the MRI machine in the centre was not good enough to insert 
the patient with fixed flexed neck and the condition of the 
patient was not good for transfer to another imaging centre. 
So, the CT scan was performed to exclude surgically treatable 
possible complications, such as hematoma. The patient was 
diagnosed with post-decompression reperfusion injury with 
secondary diaphragm paralysis and was transferred to the 
intensive care unit. The ventilator setting was synchronized 
intermittent mandatory ventilation (SIMV) mode and medical 
treatment started with high doses of dexamethasone, citicoline, 
Nucleo-CMP, cyano-cobalamine injections, and intravenous 
vitamin C. In the early post-operative period, the patient showed 
improvement in lower limbs motor power (3/5) and in the 
tidal volume (500 mL). The patient did not show neuropathic 

pain. Instead, he continued to suffer from hyposthesia in all 
extremities. It may be was due to the extensive neural injury 
which might be included the sensory pathways. The patient 
was fully awake and felt discomfort with the endotracheal tube. 
For this reason, with the expectation of the long term need for 
the ventilator, tracheostomy was opened in the post-operative 
day 7. In the post-operative day 10, the tidal volume was around 
700 mL and the respiratory mode was alternating between 
SIMV and continuous positive airway pressure therapy. The 
patient was later transferred to another rehabilitation centre.

DISCUSSION

Posterior cervical decompression is a common surgical 
technique indicated for pathologies resulting in symptomatic 
spinal cord and/or root compression. Vascular insult such as 
ischaemia/reperfusion injury can develop due to rapid cord 
oedema after acute increased blood perfusion to the affected 
area(1,2). In the case of our patient, the diffuse type PLLO with 
secondary chronic canal stenosis produced a large area of cord 
oedema. The source of the acute cord injury was likely due to the 
sudden decompression of the spinal cord. This led to disruption 
in the blood-brain and the blood-spinal cord barriers. The end 
result was reperfusion injury of the cord(1).

Figure 1. Pre-operative A) lateral cervical X-ray and B) T2-weighted 
sagittal cervical MRI demonstrating the diffuse type PLLO and 
secondary canal stenosis, with fusion of vertebral bodies and 
straitening of the cervical spine with fixed flexion position
PLLO: Posterior longitudinal ligament ossification, MRI: Magnetic 
resonance imaging

Figure 2. A) Intra-operative view after C2-T2 laminectomy show-
ing the decompression of the spinal cord and bulging of the thecal 
sac, B) Bone window and C) soft tissue window sagittal cervical 
CT scan showing the decompression of the cervical spinal canal. 
The soft tissue window shows haemorrhage, but signs of cord 
oedema demonstrated increased volume and hypodensity of the 
spinal cord
CT: Computed tomography
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Spinal cord ischaemia/reperfusion injury has also been shown 
to be related to free radical-related neural injury, mitochondria-
dependant apoptosis, TNF-α production, and specific 
phospholipid signalling cascades resulting in neuronal injury 
in animal models and human studies(2-4). Studies suggested 
that spinal cord ischaemic injury results in detachment of 
astrocyte foot processes from endothelial cell surfaces, thus 
inhibiting tight junction function in the blood-brain barrier 
(BBB)(3-5), leading to the disruption of transport systems and 
ionic buffering and enhancing the passage of blood borne or 
neurotrophic substances (specifically TNF- α) through the BBB 
past saturation point(3,4).
Experimental studies showed that post-operative acute 
increase in the production of cytokines within the spinal 
cord was independent of the time of surgical intervention(6). 
Delayed surgical decompression resulted in unresolved 
cytokine production (up to 5 weeks following decompression), 
sustained astrogliosis, and systemic increase in the ratio of 
peripheral inflammatory/patrolling blood monocytes. This 
showed absence of neurological improvement. Contrarily, early 
decompression resulted in resolution of inflammation and 
astrogliosis and was associated with neurological recovery 
in the upper and lower extremities, and improvement of pain 
in the upper extremities. Post-operative abnormal expansion 
of the T2 high signal intensity was documented in 6.1% of 
the patients, which is typically labelled as the “white cord 
syndrome”(7). Of these patients 43% were asymptomatic(7). In 
the symptomatic patients, typical clinical finding was diffuse 
paresis of the upper limbs without deterioration of lower limbs, 
as seen in our case. However, definite radiologic diagnosis of 
white cord syndrome in our patient was not available due to 
the lack of post-operative MRI due to technical issues. Thus, 
it is considered as a possible diagnosis bases on the clinical 
picture and course.
The treatment of acute spinal cord reperfusion injury is 
challenging, and there are no precise guidelines described in 
literature for the treatment of this specific condition. There 
is a general direction to treat this pathology as acute spinal 
cord injury in spite of the aetiology. Treatment with high doses 
dexamethasone IV 4 mg × 4, citicoline IV 1 gr × 2, Nucleo-
CMP forte tablet (Cytidine 5mg and Uridine - 5’- trisodium 
triphosphate 1.33 mg ) 2 × 2, cyano-cobalamine 1000 mcg/mL 
IM 1 mL × 1 for 10 days and vitamin C IV 500 mg × 1 for 5 
days were reported and clinical studies showed their efficiency 
in the treatment of spinal cord injury(8-10). These medications 
were used in our case with observation on the improvement 
of our patient. Moreover, based on the National Acute Spinal 
Cord Injury Study II and III trials, methylprednisolone is 
currently recommended for the management of acute spinal 
cord injury(11). These trials demonstrated the fast acting 
and effectiveness of methylprednisone in improving motor 
scores in acute spinal cord injury patients when compared to 
placebo(11). However, due the medical condition of our patient 

with difficult controlled diabetes and metabolic disturbances, 
the medical and intensive care unit team preferred to avoid 
methylprednisolone treatment in our patient and replaced it 
with dexamethasone instead.
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