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a b s t r a c t 

White cord syndrome (WCS), also referred to as reperfusion injury of the spinal cord, is a rare 

condition involving sudden neurological deterioration following cervical spinal decompres- 

sion. The syndrome is diagnosed in the absence of an iatrogenic cord injury or perioperative 

complications. Both loss of neurophysiological signaling during intraoperative monitoring 

and the appearance of hyper-intensity on T2-weighted magnetic resonance imaging are 

hallmarks of WCS. We present a report of a female patient who presented with the con- 

dition and followed her imaging studies longitudinally. Imaging studies showed prolonged 

and persistent contrast enhancement over a year and a half postsurgery. Such findings have 

not previously been reported with WCS. We provide a brief review of the literature, highlight- 

ing the main radiologic findings. 

© 2025 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

White cord syndrome (WCS), also known as spinal cord reper-
fusion injury, refers to sudden neurological deterioration fol-
lowing cervical decompression surgery. Loss of neurophysi-
ological signaling during surgery and the appearance of an
increase in signal intensity on T2-weighted magnetic reso-
nance imaging (MRI) radiographically are hallmarks of this
disorder [ 1–4 ]. Moreover, an increase in the extension of the
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hyperintensity on T2-weighted images is often seen in a pre-
viously compressed cord with compressive myelopathy. Here
we present a case of WCS, which showed persistent contrast
enhancement on T1-weighted imaging in the effected cervi-
cal cord region for over 19 months. Additional evaluation for
causes of enhancement excluded other diagnostic possibil-
ities. In general, contrast enhancement is not immediately
seen after WCS, albeit no other studies have actually looked
at the extended later time points described in this case report.
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These observations add to the radiological features associated
with WCS. 

Case report 

A 48-year-old female with no significant past medical his-
tory presented with bilateral hand pain and numbness for one
month and gait disturbance for 3 weeks. Pain and numbness
primarily resided in the bilateral first 2 digits, although the
pain intermittently radiated up her arms. Orthopedic surgery
evaluation and injection for carpal tunnel syndrome provided
no relief. Gait issues developed while traveling for work with
patient endorsing generalized weakness as if all her limbs
felt fatigued. Neurological examination was notable for dif-
fuse upper extremity weakness, left greater than right, and
intact reflexes and sensation. MRI of cervical spine showed se-
vere spinal canal stenosis at the cervical 4-5 (C4-5) and C5-6
levels with associated abnormal spinal cord T2-hyperintensity
signal at these levels ( Fig. 1A ). No contrast enhancement was
seen on T1-weight MRI at this time. She underwent C3-7
laminectomy with C3-6 posterior fusion decompression. The
procedure was notable for loss of neurophysiological signals
that did recover to near baseline over the course of the surgery
with the exception of some diminished motor evoked poten-
tials in the left hand. No surgical complications were noted,
and appropriate positioning of the hardware was confirmed
by cervical spine radiographs ( Fig. 2 A,B). Postoperatively, the
patient had worsening left upper weakness and underwent
a course of steroids as well as ICU management to maintain
mean arterial pressure (MAP) > 85 mm Hg with some improve-
ment. 

At 2 months postoperatively, the patient continued to have
persistent left hand weakness (3/5 in hand intrinsic mus-
cles) and hyperesthesia. MRI of the cervical spine at this time
( Fig. 1B ) showed postsurgical changes related to posterior de-
compression, instrumented fusion at C3-C6 and no spinal cord
encroachment. T2-weighted hyperintensity was seen most
prominently at the C4-C5 level, which was improved over the
left aspect of the spinal cord compared to the preoperative
scan. At 4 months, the patient began feeling better, strength
improved in the left hand (4/5 in hand intrinsic muscles), al-
though residual paresthesia continued in the first 2 digits of
the left hand. 

At 5 months postoperatively, symptoms worsened with
extension of the pain and paresthesia to the right hand. At
eleven months, she conveyed these symptoms during Neu-
rosurgical clinic, and exam was notable for the same weak-
ness and sensory issues in the left hand but also sensory
change in the right first 3 digits, with positive Tinel’s sign and
Phalen’s test. Repeat MRI of cervical spine was obtained to ex-
clude adjacent segment disease or any other compressive eti-
ology. Imaging showed increased T2 hyperintensity along the
central cord ( Fig. 1C ), and focal enhancement along the pe-
riphery of the right hemi-cord at C4-5, which was not previ-
ously seen prior to surgery. Given the enhancement, the pa-
tient underwent further diagnostic evaluation. MRI brain with
and without contrast was normal. Her white blood cell count
was normal (3.8 k/ μL), lumbar puncture was bland (1 TNC
0 RBC, normal protein and glucose, negative gram stain and
culture, and negative cytology). MRA of C spine showed no
evidence of early draining vein to suggest arteriovenous fis-
tula. EMG revealed mild, chronic right C5-7 radiculopathies
and mild, chronic left C5-6 radiculopathies. There was no
evidence for a median neuropathy. Repeat imaging at thir-
teen and 19th months postsurgery demonstrated a progres-
sive increase in T2 and FLAIR hyperintensity signal within the
cervical cord and persistent but slow decrease in enhance-
ment ( Fig. 1D , E). Her examination continued to improve with
minimal weakness in the hand, and the primary complaint
of difficulty with fine coordination tasks. Sensory changes
persisted. 

Discussion 

WCS is a very rare condition that occurs following decom-
pression of a chronically compressed spinal cord. First de-
scribed by Chin et al.[ 1 ], it is a diagnosis of exclusion and oc-
curs in the absence of any iatrogenic cord injury or periop-
erative complications. Clinically, there is sudden neurological
deterioration either during or immediately after surgery, al-
though deterioration has been reported 1 month postsurgery
[ 2–5 ]. Radiographically, WCS is uniformly associated with new
hyperintense changes on T2-weighted imaging post surgi-
cally [ 1–3 ]. On intraoperative monitoring, loss of neurophys-
iological signaling has been reported [ 3 ]. Presumptive reper-
fusion and/or ischemic injury with associated edema of the
spinal cord is thought to be the underlying pathological
mechanism [ 1–3 ]. 

The diagnosis of WCS derives from exclusion of other
causes. Iatrogenic injury from intraoperative trauma should
be apparent at time of the procedure. Cord compression from
a postsurgical hematoma is seen on imaging. Demyelinating,
infectious, and malignant etiologies would be apparent on
imaging and evaluation of the cerebral spinal fluid. A vascu-
lar malformation can be evaluated by vessel imaging of the
cord. Finally, ischemia by hypoperfusion may be examined
with diffusion-weighted imaging sequences. In this patient,
no iatrogenic injury was experienced. Imaging of the cervi-
cal spine vessels did not reveal any vascular malformation.
While diffusion-weighted imaging was not performed post
surgically, vascular imaging showed no large vessel occlusion.
Finally, the persistence of contrast in the cervical cord over
many months to a year would be highly unusual for spinal
cord ischemia or even traumatic injury at the time of the
surgery. 

Several radiographic features have been reported in WCS.
Uniformly all cases are associated with T2-weighted MR
changes prior to surgery and new hyperintensity on T2-
weighted MR imaging in the region of the previously effected
spinal cord after surgery [ 1–5 ]. An increase in the extension
of the hyperintensity on T2-weighted imaging in the area of
the previously compressed cord has been reported [ 6 ]. On T1-
weighted MR imaging, the lesion shows a hypointense sig-
nal. Contrast enhancement following the administration of
gadolinium has not been seen in WCS, albeit imaging with
contrast performed months after surgery has not been re-



R a d i o l o g y  C a s e  R e p o r t s  2 0  ( 2 0 2 5 )  3 2 3 1 – 3 2 3 5 3233 

Fig. 1 – Progression of T2-weighted changes and persistence of enhancement on cervical MRI of the spine. (A) Spinal MRI 
prior to surgery showed intervertebral disc bulge with flattening of the spinal cord at multiple levels of the cervical spine, 
worst at C4-C5 and C5-C6. T2-weighted, sagittal image shows hyperintensity in the cord at this level (arrowhead in a1), with 

no apparent enhancement following contrast administration on T1-weighted sagittal (arrowhead in a2) and axial (arrows in 

a3). Corresponding T2-weighted axial image shows right greater than left hyperintensities (arrows in a4). (B) Two months 
later, spinal MRI showed postsurgical changes related to posterior decompression and instrumented fusion at C3-C6 and 

re-demonstration of right greater than left T2-weighted hyperintensity in the spinal cord at C4-C5 level on sagittal 
(arrowhead) and axial (arrow) images. The hyperintensity at this level was not significantly changed in the right aspect of 
the spinal cord (arrow), however it appeared improved in the left aspect of the spinal cord compared to the preoperative MRI. 
Postsurgical changes with seroma formation (asterisk) were also appreciated. No contrast scan were obtained at this time. 
(C) Eleven months later, sagittal T2-weighted spinal MRI showed hyperintensity of the cord spanning C3 through C5 (arrow). 
To the right, sagittal (arrowhead) and axial (arrow) postcontrast T1-weighted images showed focal enhancement along the 
periphery of the right hemicord at C4-C5, which was new since the previous contrasted pre-surgical examination and was 
thought to reflect enhancing scar tissue and/or revascularization. (D) Thirteen months later, sagittal T2-weighted spinal MRI 
showed similar intramedullary cord signal abnormality spanning C3-C6 but most prominent at the C4-C5 intervertebral 
disc level (arrow), likely reflecting progression of myelomalacia. Heterogeneous postcontrast enhancement centered at 
C4-C5 (arrow) was still seen on sagittal (arrowhead) and axial (arrow) postcontrast T1-weighted images. (E) Nineteen 

months later, sagittal T2-weighted spinal MRI showed continued progression and increase in the spinal cord signal 
hyperintensity (arrow). To the right, the postcontrast enhancement on T1-weight sagittal (arrowhead) and axial (axial) 
images at the C4-5 level persisted despite no spinal cord encroachment, but was improved from prior. 
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Fig. 2 – Cervical spine radiographs, AP and lateral views. 
Images show intact posterior fusion hardware associated 

with recent laminectomies and posterior fusions from C3 
through C6 with bilateral pedicle screws and vertical struts. 
No prevertebral soft tissue swelling. No spondylolisthesis. 
Mild background narrowing of C4-C5 is unchanged with 

small anterior osteophytes along several levels. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ported in such patients [ 1–6 ]. It is important to also note that
T2 signal changes have been reported in 6.1% of cervical spine
cases following laminoplasty (from a cohort of 114 subjects)
and these radiographic changes are not necessarily associ-
ated with any focal deficits on examination [ 7 ]. In our case,
increased T2 signal is seen postoperatively and actually con-
tinued to progress on serial imaging over an extended time
period of some 19 months. Imaging in our case was not per-
formed immediately after surgery, so it is unclear whether
contrast enhancement was present or absent. However, focal
enhancement was seen in this patient and more surprisingly,
was the persistence of such a signal over an extended period
of time postprocedure. 

Contrast enhancement seen in WCS bears some resem-
blance the radiographic changes seen in cervical spondylotic
myelopathy (CSM) [ 8 ,9 ]. In CSM, a characteristic transverse
band is seen at a level just below the maximum stenosis. T2-
hyperintensity is generally greatest at the area of maximum
stenosis with spindle like extension vertically up and down
the spinal cord. Moreover, circumferential or peripheral en-
hancement is seen on axial imaging, sparing the gray mat-
ter and no pial enhancement is observed. Postcontrast en-
hancement can be seen for many months in CSM. Each of
these same characteristics is seen in WCS, where there is
an apparent transverse band of enhancement, which spares
the spinal cord gray matter, just below the area of maximum
stenosis. In this patient, the enhancement persists for up-
wards of 19 months. However, no enhancement is seen prior
to the decompression, and the development of spindle-like
T2-hyperintensity and the circumferential postcontrast en-
hancement, which spares the gray matter becomes apparent
months after the surgery. 

The shared radiographic features of CSM and WCS may
suggest a common pathophysiology. Contrast enhancement is
typically seen on T1-weighted MR imaging following gadolin-
ium administration and indicates a compromise in the blood-
spinal barrier within the re-perfused area, high vascularity or
leakage into the lymphatic system [ 10 ,11 ]. Prolonged and per-
sistent enhancement in the spinal cord due to CSM can be
seen at the level of ongoing or worsening compression [ 8 ,9 ]
and is thought to relate to focal breakdown of the blood-spinal
cord barrier, formation of new vasculature secondary to in-
jury, and consequent increased vascular permeability from ve-
nous hypertension [ 12 ,13 ]. Subarachnoid scarring would also
alter cerebral spinal fluid dynamics and contribute to edema
[ 14 ]. In WCS, prior case reports have raised the possibility
that the syndrome develops from an acute reperfusion injury
on a chronically compressed cord [ 1–4 ]. The chronically com-
pressed cord becomes susceptible to ischemia, either from
vascular occlusion or edema from an increase in vascular
permeability and venous congestion following decompression
[ 1–4 ]. A consequence of this vascular insufficiency would po-
tentially be breakdown of the brain-spinal cord barrier and the
delayed radiographic changes seen in this patient. Moreover,
the prolonged contrast enhancement is consistent with the
prolonged duration of recovery in patients with WCS, typically
months [ 1–6 ]. Presumably, as the integrity of vasculature and
the blood vessel-spinal cord barrier recovers, the contrast en-
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hancement diminishes. Such radiographic changes appear to
coincide with gradual improvement clinically. 

Conclusion 

WCS is reportedly an extremely rare entity, brought on by de-
compression of a chronically compressed cord. Radiograph-
ically, T2-weighted hyperintensity in the cervical cord is
seen prior to surgery, suggestive of myelomalacia. Follow-
ing decompression, extension of T2-weighted hyperintensity
changes occurs within the spinal cord. Clinically, patients
have abrupt neurological deterioration. This case report is the
first to demonstrate the observation of prolonged post con-
trast T1-weighted enhancement in WCS and its persistence
but gradual resolution over 18 months. The patient clinically
improves slowly over these same many months. Such findings
suggest both an acute and more chronic phase of recovery for
this disorder. 
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