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Abstract
We report a case of a young man with a slow progression of cervical spondy-
lotic myelopathy (CSM). Cervical magnetic resonance imaging (MRI) revealed a 
mild cervical discbulging at C5–C6 and an area of atypically enlarged intramed-
ullary high signal intensity extending from C4–C7 (T2-weighted) with contrast 
enhancement at C5–C6 (T1-weighted). Neurological and radiological diagnoses 
tend to favor demyelinating diseases, which interfere with the diagnosis of CSM. 
Patients were followed up and examined by MRI at 3 months, 1 year, and 2 years 
after surgery. The patient's symptoms improved immediately postoperatively. 
The functional result according to the modified Japanese Orthopedic Association 
(JOA) score improved from 10 to 13 within 3 months. He continued to improve 
neurologically over the first postoperative year. Two years postoperatively, a T2-
weighted MRI showed that the edema signal had disappeared completely, and a 
fat-saturated T2-weighted MRI showed only slight abnormal signal. The numb-
ness and weakness of the extremities had improved, and his JOA score was 16. 
Spinal cord edema is occasionally seen with CSM. In the case presented, the con-
trast enhancement was localized at the site of the greatest narrowing of the spinal 
canal and compression of the spinal cord. This coincidence was the best indicator 
of a mechanical cause of the spinal cord changes. This feature should increase 
physician's confidence in distinguishing CSM from intramedullary tumors and 
myelitis. Surgical decompression may be beneficial in improving neurologic 
outcomes.
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1   |   INTRODUCTION

Cervical spondylotic myelopathy (CSM) is the most 
common cause of spinal cord dysfunction in patients 
older than 55 years, the most commonly affected area 
is at C5–C6.1 Magnetic resonance imaging (MRI) is the 
most useful diagnostic imaging test for CSM because 
it can confirm degenerative changes within the spinal 
cord, disclose the extent, localization, and kind of spinal 
cord compression, and help rule out other spinal cord 
disorders (e.g., tumors, syringomyelia, or cord malfor-
mation).CSM might appear as a circumscribed area of 
high signal intensity on T2-weighted MRI. This area is 
found near the compression point of the spinal cord,2,3 
and the presence of this finding is correlated with the du-
ration and severity of symptoms and patient outcomes.4 
Contrast enhancement indicates a disturbance in the 
blood–brain barrier and is common in the diagnosis of 
vascular, neoplastic, or infective lesions. Therefore, con-
trast medium is not routinely used for imaging degener-
ative diseases of the spine.5,6 If the typical area of high 
signal intensity is atypically enlarged and the anamnesis 
of the patient does not clearly indicate a degenerative 
spinal disease, contrast enhancement within an area of 
high signal intensity is highly suggestive of an infective 
or neoplastic lesion. Here, we report the case of a patient 
with CSM in whom initial contrast enhancement of the 
cervical spinal cord caused some confusion during the 
diagnostic process.

2   |   CASE REPORT

A 39-year-old man presented with an 8-month history 
of bilateral lower limb weakness that was more severe 
on the left side. Two months later, the patient devel-
oped numbness in the left limb and blurred vision in 
the right eye. He had difficulty with fine motor actions 
and prickling paresthesia of his left arm and hands. His 
symptoms were progressive. In addition, he noticed that 
in his lower limbs, he had a sensation of stepping on 
cotton that lasted for several months. His physical ex-
amination revealed that the muscle strength in his left 
limb was Grade IV, the muscle tension in his limbs was 
normal. The bilateral Hoffman sign was (+), and tendon 
reflexes in the upper limbs were (++). Bilateral knee re-
flexes and ankle reflexes were (+++). There was prick-
ling paresthesia in the left limbs, his deep sensation was 
normal. Bilateral Babinski sign, Chaddock sign, and 
meningeal stimulation sign were (−), and his Japanese 
Orthopedic Association (JOA) score was 10. Cervical 
MRI revealed a mild cervical disc herniation at C5–C6 
and an area of atypically enlarged intramedullary high 

signal intensity extending from C4–C7 (T2-weighted) 
with contrast enhancement at C5–C6 (T1-weighted).
(Figure  1). Electromyography indicated that the in-
cubation period on the right side of the visual evoked 
potential (VEP) was longer than that on the left side, 
and the wave amplitude was lower. The amplitude of 
P40 on the right side of the somatosensory evoked po-
tential (SEP) was lower than that on the opposite side. 
Lumbar puncture was performed to assess the cerebro-
spinal fluid (CSF) and revealed that the CSF pressure 
was approximately 160 mmH2O. Oligoclonal band elec-
trophoresis of the CSF was (−), and no microorganisms 
were identified. The glucose and protein content on 
biochemical analysis of the CSF were slightly increased. 
The patient underwent a tortuous process of diagnosis 
and treatment. He was admitted to the department of 
neurology and was initially diagnosed with acute my-
elitis based on CSF examination and electromyography. 
After a month of glucocorticoid shock therapy, the pa-
tient's symptoms did not improve significantly but wors-
ened, and bilateral femoral head necrosis occurred after 
3 months. Then, the patient underwent spinal surgery, 
and a sagittal T2-weighted MRI scan revealed high sig-
nal intensity from C4 to C7. The range and intensity of 
the edema signal increased. Gadolinium (Gd)-enhanced 
sagittal T1-weighted MRI demonstrated a mild but well-
circumscribed contrast-enhanced intramedullary focus 
at the level of C5–C6. On conventional radiography, ky-
phosis was observed at C3–C6, but no signs of instability 
were present. (Figure 2) Careful inquiry of the patient's 
medical history revealed that the patient had a history 
of a minor cervical sprain 1 month before the onset of 
symptoms. Can mild cervical disc herniation cause ex-
tensive spinal cord edema and contrast enhancement? 
We do not have much experience.

After sufficient communication with the patient and 
his family, we performed single-stage C5/6 anterior 
cervical discectomy and fusion (ACDF). The patient's 
postoperative course was uncomplicated, and he had 
an immediate but partial improvement in his symp-
toms. During follow-up at 3 months after surgery, MRI 
showed that the spinal cord was fully decompressed, 
and the edema signal intensity had not weakened, but 
the range was reduced. The functional result according 
to the modified JOA score improved from 10 to 13 within 
3 months. (Figure 3) A repeat MRI scan performed 1 year 
after surgery showed that the signal intensity and range 
of edema were further reduced, and the patient's clinical 
symptoms were further improved. (Figure 4) Two years 
after surgery, the patient's MRI scan showed that the 
T2-weighted edema signal had disappeared completely, 
and only slight abnormal signal remained on fat-satu-
rated T2-weighted images. The numbness and weakness 
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in his extremities has also improved, and his JOA score 
was 16. (Figure 5).

3   |   DISCUSSION

The extent of the high signal intensity on T2-weighted im-
ages is correlated with the patient's disease and progno-
sis in patients suffering from CSM.4 Enhancement of the 
spinal cord on MRI following administration of Gd has 
been reported in neoplastic lesions, demyelinating disor-
ders,7 acute transverse myelitis,8,9 and acute spinal cord 
injury.10,11 However, there have been no systemic studies 
of Gd-enhanced MRI in patients with CSM. The combina-
tion of a highly intense lesion combined with contrast en-
hancement within the same area might lead to confusion 
during the diagnostic process even among physicians in 
neuroscientifically experienced medical disciplines.

Can cervical disc herniation cause extensive spi-
nal cord edema and contrast enhancement? We do not 
have much experience. We reviewed some literature. 
Takahashi et al.1 studied the MRI scans of 668 patients 
with CSM. Only 99 (14.8%) of these patients showed 

circumscribed high signal intensity areas within the 
spinal cord. Ten of those patients received contrast me-
dium. Only one patient displayed definitive contrast en-
hancement within the hyperintense area. Boet et  al.10 
described the case of a 50-year-old female patient with 
a history and clinical symptoms of CM. This patient's 
spinal cord was not significantly compressed at C5–C6. 
High signal intensity was observed at C5–C7. Although 
the primary diagnosis was CM, the contrast enhance-
ment of the lesion raised the suspicion of myelitis or a 
tumor. The patient underwent an anterior cervical dis-
cectomy at C5–C6 and improved partially immediately 
after surgery. An MRI performed 12 months after ad-
mittance showed a persistent but smaller area of intra-
medullary contrast enhancement. Lee et al.11 presented 
six patients with CSM whose postoperative MRI scans 
revealed spinal cord swelling with abnormal Gd en-
hancement. Cabraja et al.12 also reported a similar case 
in which the lesion was felt to be neoplastic and was 
biopsied. The neuropathological examination of an in-
traoperatively frozen section excluded a tumor or my-
elitis and suggested an inflammatory reactive process. 
Neurofilament-stained axons were focally decreased. 

F I G U R E  1   2015.10.08. Cervical 
magnetic resonance imaging (MRI) 
revealed a mild cervical disc herniation at 
C5–C6 and an area of atypically enlarged 
intramedullary high signal intensity 
extending from C4–C7 (T2-weighted) with 
contrast enhancement at C5–C6 (T1-
weighted).
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F I G U R E  2   2016.04.22. T2-weighted MRI scan revealed high signal intensity from C4 to C7. The range and intensity of the edema 
signal increased. Gadolinium (Gd)-enhanced sagittal T1-weighted MRI demonstrated a mild but well-circumscribed contrast-enhanced 
intramedullary focus at the level of C5–C6. On conventional radiography, kyphosis was observed at C3–C6, but no signs of instability were 
present.

F I G U R E  3   2016.08.13. During follow-up at 3 months after surgery, MRI showed that the SC was fully decompressed, and the edema 
signal intensity had not weakened, but the range was reduced. The functional result according to the modified JOA score improved from 10 
to 13 within 3 months.
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Mild reactive gliosis was present, and signs of active 
demyelination were absent. Sasamori et  al.13 reported 
three cases of nonneoplastic lesions mimicking intra-
medullary tumors on T2-weighted MRI. Patients with 
spondylotic disease may also demonstrate hyperinten-
sity attributed to spinal cord swelling while also show-
ing some Gd enhancement.

Why does cervical disc herniation cause widespread 
spinal edema and contrast enhancement? It is assumed 
that disturbed venous circulation due to spinal cord com-
pression was responsible for local venous hypertension 
at the affected level. Such venous hypertension is likely 
to bring about venous ischemia or hyperpermeability of 
the intramedullary vessels finally, thereby causing spinal 
cord edema at the compression site and nearby areas. The 
existence of intramedullary Gd enhancement can be ex-
plained by the local hyperpermeability or a break of the 

blood–spinal cord barrier of the white matter vessels, 
most likely venous channels. Intramedullary Gd enhance-
ment on MRI mostly involves the gray matter in arterial 
spinal cord infarcts.14 Hashizume et al.15 illustrated that 
the most serious pathological changes in the central gray 
matter and the ventral posterior column were in the areas 
of the terminal supply of the anterior spinal artery. As it 
was found that spinal cord damage occurred in the area 
with minimal compression, arterial, and venous interfer-
ences in the damaged regions possibly were responsible 
for these pathologic changes.16,17 Disturbed CSF circula-
tion may have played a role in the development of spinal 
cord edema. Josephson et al.18 demonstrated spinal cord 
edema along with formation of intramedullary cyst in 
a rat model of spinal thecal sac constriction. Klekamp 
et al.19 achieved the inducement of subarachnoid scarring 
through the place of a kaolin-soaked fibrin sponge on the 

F I G U R E  4   2017.02.05. A repeat MRI scan performed 9 months after surgery showed that the signal intensity and range of edema were 
further reduced, and the patient's clinical symptoms were further improved.

F I G U R E  5   2018.03.03. Two years after surgery, the patient's MRI scan showed that the T2-weighted edema signal had disappeared 
completely, and only slight abnormal signal remained on fat-saturated T2-weighted images. The numbness and weakness in his extremities 
has also improved, and his JOA score was 16.
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posterior surface of the feline spinal cord at C1–2, finding 
that the intramedullary pressure exceeded the subarach-
noid pressure at C-2 in this condition. They come out 
the conclusion that the arachnoid scarring produced an 
interstitial type of edema in the central gray matter and 
enlarged perivascular space in the posterior columns be-
cause of the change of CSF and extracellular fluid flow 
dynamics. In clinical practice, it has been demonstrated 
that the spinal cord edema occurs in patients suffering 
from Chiari malformation,20 posterior fossa tumor, or post 
meningitis state.21 These authors attributed obstruction of 
CSF pathways to spinal cord enlargement with an intra-
medullary MRI signal abnormality. This “presyrinx state” 
was improved by decompressive surgery in their series. In 
our case, there was no visible subarachnoid space around 
the compressed spinal cord, as demonstrated on preopera-
tive axial MRI. Such subarachnoid space narrowing might 
cause the CSF blockage around the spinal cord and induce 
spinal cord edema or the presyrinx state. Sasamori et al.13 
proposed a third mechanism for spinal cord edema in cer-
vical spondylosis. This unique condition may be associ-
ated not only with static but also dynamic factors since 
the degree of cord compression with the neck in neutral 
position does not always reflect an increased susceptibil-
ity for this condition. Dynamic MRI findings suggest that 
transient but repetitive cord compression is associated 
with spinal cord swelling and Gd enhancement in patients 
with chronic degenerative disorders.

4   |   CONCLUSION

This case report highlights that spinal cord edema and 
the uptake of contrast medium is a possible incident in 
the slow process of a chronic CSM. It may be difficult to 
differentiate between CSM, neoplastic or inflammatory 
diseases when an intramedullary hyperintense lesion is 
seen. Although the relationships among intramedullary 
enhancement in cervical compressive myelopathy and 
clinical severity and outcome have yet to be elucidated, 
recognition of this feature should increase the physician's 
confidence in distinguishing CSM from intramedullary 
tumors and myelitis. We should take an original de-
compression as well as a long-term follow-up with MRI 
clinically into consideration. We should take an original 
decompression as well as a long-term follow-up with 
MRI clinically into consideration. Enhancing myelopa-
thy occurs in about 7% of compressive myelopathy cases. 
Edematous cord with enhancing focus usually tempts us 
to think about neoplastic, vascular, and infective etiology. 
Awareness of enhancing compressive myelopathy aids in 
early diagnosis, treatment, and thus the better outcome.
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