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White Cord Syndrome Following Long Posterior Decompression

Mantu Jain', Sujit Kumar Tripathy', Paulson Varghese', Suprava Naik’, Dibya Ranjan Sahoo,
Avnish Kumar Singh'
Learning Point of the Article:

Postoperatively neurological deterioration following cervio-dorsal decompression can be attributed to white cord syndrome thatis a
radiological diagnosis whose prognosis remains guarded

Introduction: Ischemia/reperfusion cascade can cause severe tissue damage as documented in myocardial infarction, stroke, and peripheral
occlusive vascular; however, Chin et al. first identified unexplained neurological deterioration after decompressive spinal surgery and attributed
this to reperfusion injury of the spinal cord. As this appears as hyperintense signal changes in post-operative T2-weighted magnetic resonance
image (MRI) sequences, it is termed as “white cord syndrome.”

CaseReport: A 63-year-old man presented with cervical myelopathy due to an ossified posterior longitudinal ligament and ossified ligamentum
flavum, having Nurick’s Grade IV posted for surgery. The patient underwent posterior instrumented decompression from 2nd cervical to Sth
dorsal spine. Postoperatively, he had neurological deterioration and was investigated and found to have extensive cervical cord edema on MRI.
There was no implant malposition.

Conclusion: WCS has to be ruled out in a case of unexplained neurological deterioration after decompressive spinal surgery, especially in the
cervical and dorsal spine. The exact mechanism and treatment of WCS remain unexplained; spine surgeons should warn patients about WCS
before surgery to prevent ethicaland medicolegal issues.

Keywords: Cervical myelopathy, posterior decompression, ossified posterior longitudinal ligament, white cord syndrome.

Introduction operative T2-weighted magnetic resonance imaging (MRI)

Literature reviews and clinical experience reveal that
ischemia/ reperfusion cascade can cause severe tissue damage.
This injury occurring in myocardial infarction, stroke, and
peripheral occlusive vascular disease are well documented, those
in the spinal cord compression remained relatively unknown. In
2013, when Chin et al. identified unexplained neurological
deterioration after decompressive spinal surgery in the cervical
and thoracic spine and described it as white cord syndrome
(WCS) [1]. There will be hyperintense signal changes in post-

sequences. Since then, there are a handful of case reports
published but still more or less it remains a puzzle to spine
surgeons [2-9]. WCS is a diagnosis of exclusion in cases of acute
or subacute worsening of neurology after the surgery after ruling
out other causes such as misplaced screws, iatrogenic cord injury,
compression due to evolved hematoma, progressive kyphosis, or
instability arising due to lack of instrumentation/immobilization
[10]. The prognosis of WCS can be devastating if not diagnosed
and treated immediately and will remain guarded.
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Figure 1: Magnetic resonance image showing multiple level compression of the spinal cord from both anterior and posterior aspects —

sagittal section (A), axial section (B-D); computed tomography scan confirming an ossified posterior longitudinal ligament anteriorly (E).

Here, we present a case of ossified posterior longitudinal
ligament (OPLL) and hypertrophied ligamentum flavum
(HLF) at the cervical and upper dorsal spine, where posterior
decompression and instrumentation were done from 2nd
cervical to Sth dorsal spine.

Case Report

A 63-year-old man presented with a history of gradual onset
weakness of lower limbs and clumsiness of hands for the past 2
years. He was not able to walk, though he could stand with
support. For the past 3 months, he felt things were falling off his
hand grips. He was not a known diabetic but hypertensive on
medication. On examination, bilateral lower limbs had
increased tone (grade 3 Ashworth scale), and power could not
be assessed. However, he had upward plantar, exaggerated
jerks, and sustained clonus of knee and ankle. His upper limbs
were normal in tone, and power was 5/5 in most parts except
C8 and T1, which had 4/5, and grip strength was 70% on the
right side. The jerks were normal, and Hoffmans was negative
for him. He had reduced sensation from the C8 dermatome
with a diagnosis of cervical myelopathy; the patient was further
investigated in the form of an X-ray, MRI, and computed
tomography (CT) scan of the cervical spine. MRI revealed a
continuous type of OPLL extending from 2nd cervical to 1st
dorsal spine and further HLF from dorsal 1st to 4th spine. CT

confirmed the MRI findings (Fig. la-e). The patient was
counseled for surgery, and it was decided to do posterior
instrumented decompression from 2nd cervical to Sth dorsal
spine. The patient was prone, and the cervical and upper dorsal
spine was exposed through a midline incision. The holes for
instrumentation were made utilizing bilateral Pars (2nd
cervical), lateral mass (3rd to Sth cervical), and pedicle screws
(7th cervical and upper dorsal spine up to 4th dorsal).
Decompression was done from outside using an ultrasonic
scalpel and raising the entire mass with an osteotome, allowing
the cord to fall back (Fig. 2a). After this, any attached bone
pieces were removed using number 1 Kerrison’s rounger.
Screws were placed, rods were connected, and the wound was
closed in layers. The patient was shifted to the intensive care
unit (ICU), but in post-operative care, we found a reduced
power involving the whole of the upper limbs 0/5. An urgent
CT was done to see any malposition of the instrumentation but
there was found to be none (Fig. 2b and c). He was given high-
dose solumedrol and an MRIwas ordered. MRI showed diffuse
cord edema (T2-weighted hyperintensity) of the whole of the
cervical spine, suggestive of “white cord syndrome” (Fig. 2d).
The patient completed a high-dose solumedrol dosage and
then received dexamethasone on tapering doses for the next 7
days. He was tracheostomized in the ICU and later was weaned
off the ventilator. The patient started to show some
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Figure 2: Intraoperative picture showing complete decompression and “fall back” of the cervical cord (A); post-operative computed tomography scan

showing adequate decompression as per plan from C1 down (B); the satisfactory position of implants (C); and the magnetic resonance image T2-weight

showing the diffuse edema of the whole of the cervical cord demonstrating the “white cord syndrome”(D).

improvement in regaining shoulder shrugs (CS) and some
flickering movement of fingers. The lower limbs started to show
increased tonicity. The patient was shifted to the ward and
decannulated in the next week. Subsequently, roughly 4 weeks
after index surgery, his sutures were removed. He was no longer
oxygen dependent, and his power in upper limbs had gained to
3/5. He was discharged home and mobilized in a wheelchair.
However, subsequently at 6 months, there was no further
recovery.

Discussion

WCS is a rare entity characterized by sudden unexplained
worsening of neurology after decompressive spinal surgery in
cervical and thoracic levels associated with the presence of
localized spinal cord edema visualized in post-operative T2-
weighted MRI images as hyperintense lesions. The most
accepted etiopathology theory of the WCS is a compensatory
reperfusion-generated oxygen-free radical injury in a
chronically compromised cord after decompression [4]. Even
though the cornerstone treatment of any ischemic injury
remains immediate reperfusion, there also remains a danger of a
paradoxical response. Such response may cause variable levels
of tissue damage ranging from transient ischemia to cell death
depending upon the susceptibility of the tissue to reperfusion
and the duration and severity of hypoperfusion suffered by the
tissue before the reperfusion [11]. The spinal cord/central
nervous system is poorly capable of self-repair and regeneration
following any insult, therefore, the injury is often irreversible
and manifested as sensory and motor deficits [12]. The poor

regeneration capacity of axonal tissue will be challenged further
by the age group where severe degenerative spinal diseases are
more prevalent, that is, the elderly, where chances of repair will
beevenless.

Surgical decompression itself is a traumatic event that may
trigger a proinflammatory cascade along with the oxygen free
radicals released as a result of reperfusion, resulting in the
formation of inflammatory mediators such as interleukin-1p,
tumor necrosis factor-a, or 8-oxodeoxyguanosine DNA [13,
14]. These inflammatory mediators will cause a breach in the
blood-spinal cord barrier and propagate the tissue damage.
Thus, the pathophysiology of WCS is complex and involves
either or a combination of ischemia, endothelial cell
impairment, neuroinflammation, changes in vascular
architecture, oligodendrocyte and neuronal apoptosis, and
disruption of the blood-spinal cord barrier [15].

Even though the risk factors that are responsible for WCS are
not extensivelyidentified, it is hypothesized that the duration of
spinal cord compression before decompression surgery,
chronic hypertension, and advanced age can cause higher levels
of tissue damage due to greater oxidative stress. From the
literature review, the average age of patients reported to have
WCSis 60.3 years [16], and our patient’s age is 63 years. Liao et
al. have described a diagnostic criterion for this syndrome
which includes paralysis occurring within 3 h of surgery due to
decompression in a severely compressed after excluding all
possible causative factors, including post-operative hematoma;
and response to high-dose methylprednisolone in the form of
partial/complete recovery [10].
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The management of WCS is not very clear. Remote ischemic
pre-conditioning (RIPC) is considered to reduce the risk of
WCS in patients undergoing decompressive spinal surgery; a
prospective study that investigated the efficacy of RIPC found
that RIPC had significantly reduced neuron-specific enolase
and S-100B levels in decompressive spinal surgery. If the
surgery is done with neuromonitoring, then a drop-in motor
evoked potential (MEP) and somatosensory evoked potential
(SSEP) may be noted intraoperatively in acute WCS. However,
in subacute WCS. This will not be a reliable tool for early
suspicion. SSEP and MEP drops are useful for quick detection
and early decisions and have helped patients [2, S, 6, 7].
Regulation of mean arterial pressure (MAP) has been suggested
to reduce the risk of WCS. However, there is level 1 evidence
regarding the maintenance of MAP in spinal cord injury. Busack
and Eagleton stated that patients with spinal cord injury need a
MAP higher than 85 mmHg for stable cerebral perfusion. These
patients need a higher MAP than normal for the functioning of
the autoregulatory zone for cerebral perfusion [3]. However, if
WCS is caused due to reperfusion injury, then increasing the
blood flow can turn detrimental. Gallagher et al. have stated that
dropping the MAP will be beneficial, as it has been discussed in
the case of acute spinal cord trauma [ 17]. However, Turner et al.
have stated that reducing MAP will reduce the SSEP and MEP
[18].Xie etal. found the administration of propofol to be useful.
Propofol reduces the permeability of the blood-spinal cord
barrier by downregulating the levels of nuclear factor-kB, and it
also reduces histological damage to the spinal cord [19].

Yamazaki et al. proposed the administration of high-dose
methylprednisolone within 8 h of injury is proposed as a
treatment for WCS. Steroids reduce oxidative stress by
upregulating anti-inflammatory markers. It also reduces lipid
peroxidation and prevents intracellular potassium depletion;
additional decompression is also usually done once WCS is
diagnosed [20].

Conclusion

WCS has to be ruled out in a case of unexplained neurological
deterjoration after decompressive spinal surgery, especially in
the cervical and dorsal spine. A handful of case reports have
been published in the last decade regarding WCS. However, the
exact mechanism and treatment of WCS remain unexplained;
further studies are needed to predict the risk of occurrence and
management of WCS. Spine surgeons should warn the patients
about WCS before surgery to prevent ethical and medicolegal
issues.

Clinical Message

WCS is a radiological diagnosis in patients with unexplained
neurological deterioration after decompressive spinal surgery,
especially in the cervical and dorsal spine. Spine surgeons should
warn the patients about WCS before surgery to prevent ethical and
medicolegalissues.
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