
EXPERIMENTAL AND THERAPEUTIC MEDICINE  25:  71,  2023

Abstract. White cord syndrome refers to an emerging 
neurological dysfunction occurring after spinal decompres‑
sion surgery with hyperenhancing changes on T2‑weighted 
magnetic resonance imaging (T2WI). The pathophysiological 
mechanism is hypothesized to be an ischemia‑reperfusion 
injury following chronic ischemic spinal cord decompres‑
sion. A 54‑year‑old man was admitted to Jinhua Municipal 
Central Hospital with complaints of numbness and weakness 
in the extremities and swelling in the neck. MRI showed 
degeneration and herniation of the C4‑C7 intervertebral 
discs. The patient underwent anterior cervical corpectomy 
and fusion (ACCF). On the 7th postoperative day, the patient 
reappeared with weakness of the limbs. Physical examination 
revealed paralysis. Emergency MRI suggested T2 high signal 
myelopathy and emergency surgery was performed following 
the diagnosis of white cord syndrome. Following the opera‑
tion, the patient's neurological system gradually improved. 
The motor ability and sensory function of the extremities 
recovered at 7‑month follow‑up. Spine surgeons should be 
aware of this serious complication. The present case serves 
to provide experience for clinical treatment and diagnosis and 
encourage research into its pathophysiology.

Introduction

Cervical spondylotic myelopathy (CSM) is primarily caused 
by chronic compression or insufficient blood supply to the 
cervical spinal cord due to cervical disc herniation, spinal 
stenosis or instability (1). Clinical manifestations include 
sensory, motor, reflex and defecation dysfunction of the spinal 
nerves. If the disease is allowed to progress, it may cause 
complications such as paralysis and death (2,3). To the best of 
our knowledge, there is currently no evidence that indicates 

the optimal treatment for patients with CSM and decompres‑
sion surgery remains the most effective long‑term treatment 
for this disease (3). Anterior cervical corpectomy and fusion 
(ACCF) is a commonly used surgical method for CSM with 
good clinical results (1). Neurological deficits leading to 
paralysis or paraplegia are rare; however, there remains a 
serious potential postoperative complication. White cord 
syndrome (WCS) is hypothesized to be a reperfusion injury 
following sudden decompression of compressed spinal cord 
segments. The blood supply to the affected area is notably 
increased, which leads to direct blood trauma or subsequent 
injury caused by oxygen free radicals (4,5). Postoperative 
MRI shows typical sagittal T2‑weighted magnetic resonance 
imaging (T2WI) intramedullary high signal changes (6). It is a 
rare cause of acute onset severe neurological deficit following 
cervical decompression. However, WCS is a diagnosis of 
exclusion. Medically induced technical trauma, postoperative 
hematoma, implant misalignment or dislocation need to be 
excluded before WCS diagnosis (6).

Case presentation

A 54‑year‑old man was admitted to Jinhua Municipal Central 
Hospital (Jinhua, China) in March 2021 with complaints of 
numbness and weakness in limbs and swelling in the neck. 
His myelopathic neurological examinations were negative. 
Physical examination determined that the strength in his limbs 
was normal. The preoperative cervical MRI scan showed 
degeneration and herniation of the C4‑C7 discs (Fig. 1). He 
was diagnosed with CSM. Following routine preoperative 
preparation, ACCF C4‑C7 surgery was performed. The cord 
was decompressed by removing the C4‑7 disc material. The 
interbody cages were inserted into the C4‑7 disc space and 
the plate was fixed on the C4‑7 body anterior surface. X‑ray 
imaging displayed satisfactory positioning of the pedicle 
screws. Following surgery, the patient's motor and sensory 
impairments gradually improved. However, on the 7th postop‑
erative day, the patient was unable to move his legs and arms. 
Physical examination revealed upper limb strength of 3/5 and 
leg strength of 3/5 according to the Medical Research Council 
scale (7). Emergency MRI demonstrated T2 high intramed‑
ullary signal at C5‑C6 level (Fig. 2). He was diagnosed with 
WCS and high dose methylprednisolone (80 mg, intravenously 
twice/day) combined with mannitol (250 ml, intravenously 
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twice/day) and neurotrophic drug mecobalamin (0.5 mg, orally 
three times/day) were administered. However, symptoms did 
not improve and posterior cervical decompression surgery 
was performed 11 days after the initial ACCF operation. The 
second postoperative cervical MRI scan suggested that T2 
high signal intensity had faded (Fig. 3). The patient recovered 
well postoperatively. On day 5 post‑surgery, the patient was 
treated with hyperbaric oxygen therapy to decrease spinal cord 
edema and improve reperfusion injury (8). On the 10th day 
after the second surgery, the patient's muscle strength in the 
limbs recovered to grade 4/5 and the strength in the legs recov‑
ered to grade 5/5. The patient was discharged to an inpatient 
rehabilitation center. The patient's neurological function had 
not deteriorated at the 7‑month postoperative follow‑up.

Discussion

There are multiple reasons for paralysis following cervical 
spine surgery, including spinal cord compression due to 
poor implantation or hematoma formation, edema and isch‑
emia‑reperfusion injury (9). Preoperative MRI can clarify 
the site and type of cervical disc herniation and the extent 
of damage to the spinal cord and nerve roots. It provides 
a reference for the diagnosis, choice of treatment and 
prognosis of cervical spondylosis (10). Postoperative MRI 
can exclude WCS if it detects extramedullary hematoma, 
residual exogenous spinal cord compression, intraoperative 
spinal cord injury or postoperative graft displacement (6). 
WCS is a rare surgical complication that is characterized by 
spinal cord ischemic‑reperfusion injury following anterior 
or posterior cervical decompression (5). It is characterized 
by an increased intramedullary cord signal on postopera‑
tive T2WI scan (9). In the chronically compressed ischemic 
spinal cord, the blood‑spinal cord barrier is destroyed and 
exposed to a large blood supply following decompression 
surgery (11). This triggers an inflammatory cascade and 
the release of oxygen free radicals that leads to neuronal 
membrane damage (12). Surgical techniques and drug 
interventions, such as methylprednisolone, have been 
shown to decrease ischemic spinal cord injury (5). Potent 
antioxidants also serve a role in the treatment of spinal cord 
ischemia‑reperfusion injury (13).

Chin et al (5) first proposed the concept of WCS in 2013 
and highlighted the increased intramedullary signal in the 
postoperative T2WI scan. It was reported that a patient 
developed quadriplegia following C4‑C6 anterior cervical 
discectomy and fusion surgery and was immediately given 
more extensive decompression and steroid therapy. The 
patient's condition partially improved. Subsequently, WCS 
received increasing attention. Vinodh et al (14) reported that 
a 51‑year‑old woman diagnosed with a metastatic intraspinal 
tumor developed WCS following posterior cervical laminec‑
tomy and tumor resection and fusion. Zhang et al (9) reported 
three cases of transient paralysis within 4 h after ACCF. All 
three patients received high‑dose methylprednisolone treat‑
ment. Symptoms were resolved in two of the patients however, 
the third continued to show incomplete quadriplegia. The 
surgeon decided to perform C3‑C6 laminoplasty to provide 
additional decompression. The second postoperative MRI 
showed a decrease in both the intrinsic cord edema and high 

Figure 3. Second postoperative, MRI scans suggested that T2 high signal 
intensity had faded. 

Figure 1. Preoperative MRI scans revealed that C4‑C7 disc (white arrow) 
degeneration with herniation. 

Figure 2. First post‑operative, sagittal T2‑weighted MRI scan demonstrated a 
signal of abnormally high intensity in the spinal cord at C5‑C6 (white arrow) 
level.
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intramedullary cord signal. After one week, the patient's nerve 
function was fully restored. Sepulveda et al (15) reported 
the first case of WCS in a pediatric patient. A 12‑year‑old 
child underwent posterior cervical decompression surgery 
and fenestration of arachnoid cyst. On the 4th postopera‑
tive day, the patient developed monoplegia of the right arm 
and had a favorable clinical response to high‑dose steroids. 
With rehabilitation treatment, the mobility of the right arm 
began to improve. More than ten cases have been reported 
in the literature and all cases of WCS were managed with 
high doses of steroids (4,5,9,11,12,14,15). In the present case 
report, high intramedullary signal was observed on postop‑
erative sagittal T2WI scans, suggesting potential spinal cord 
edema. However, there is still debate regarding the clinical 
relevance of high signal intensity on T2WI (10). Localized 
spinal cord edema, nerve cell demyelination and cystic 
degeneration of the spinal cord may contribute to high signal 
intensity on T2WI. In previous case reports, the neurological 
deficit occurred intraoperatively or 24 h postoperatively, 
whereas in the present case the deficit first manifested 7 days 
postoperatively. It was hypothesized that this late‑onset of 
WCS was caused by subacute reperfusion due to endothelial 
injury and atherosclerosis.

Although the incidence of WCS is low, clinicians should be 
aware of this potentially harmful complication. Once paralysis 
occurs, early diagnosis and intervention are essential to restoring 
spinal function. High‑dose methylprednisolone is the first step 
in intervention. Additional surgery is dependent on the efficacy 
of the drug. In addition, it is recommended that surgeons include 
this complication in written consent before spinal surgery.

The insufficient number of cases limits the identification 
of specific WCS risk factors. Further research is required 
to investigate the exact mechanism of WCS to establish timely 
treatment or prevention of this rare but destructive complication.
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