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Abstract

Introduction: Spinal cord infarction (SCI) is a relatively rare disease. Ab-
normality on magnetic resonance imaging (MRI) is an important diagnostic
criterion. It may be normal on the first day. Then abnormal signal will appear
a few days later. There were some reports with negative MRI findings at the
beginning. However, those reports were neither found abnormalities on re-
peat MRI nor without repeat MRI. Case Presentation: We report a case of
SCI presented as paralysis of lower limbs and chest pain with no abnormali-
ties on MRI through the course of disease in a 74-year-old female. An-
ti-platelet aggregation drugs, stabilizing plaque treatments and rehabilitation
exercise were performed. The patient recovered significantly. She could walk
independently a month after the onset. Conclusions: Although MRI provides
important evidence for diagnosis, clinical manifestations are the most impor-
tant when diagnosing. For patients who were highly suspected of SCI clini-
cally, treatment for vascular diseases should be applied as soon as possible
even if no lesion is found on imaging examination.
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1. Introduction

Spinal cord infarction (SCI) is an acute ischemic disease caused by thrombosis
or embolism in the arteries supplying the spinal cord. It is a relatively rare vas-
cular disease that only accounted for 0.3% - 1% of all strokes [1]. It usually ma-
nifested as weakness of limbs, dissociative anesthesia, neck or back pain, and
autonomic symptoms. The course of the disease progresses rapidly. It usually

worsens within a few hours. Generally, the initial manifestation is radicular pain,
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or diffuse pain below a certain spinal cord stage. After a short period of time,
flaccid paralysis below the infarct level will appear, followed by spastic paralysis,
sometimes accompanied by incontinence.

SCI can be classified into different syndromes according to the position of le-
sions. The anterior spinal artery supplies the anterior two thirds of the spinal
cord through the sulcal (central) artery. The posterior spinal artery syndrome is
the most common type of spinal cord infarction. Brown-Sequard syndrome is
also relatively common. The central cord syndrome and transverse infarction are
relatively rare. Abnormality on magnetic resonance imaging (MRI) is an impor-
tant diagnostic criterion. It may be normal at the onset. Then abnormal signal
will appear a few days later.

The principles of treatment of spinal cord infarction are the same as those of
cerebral infarction. Drugs that improve blood circulation can be used to increase
blood supply to ischemic foci, dehydrating agents can be used to eliminate spinal
cord edema, and neuroprotective therapy can also be used. Though the onset
and the progress are rapid, the long-term prognosis is relatively good and the
probability of returning to working is higher when compared with cerebral in-
farction [2].

We herein report a case of SCI with a negative MRI finding throughout the
course of disease. The diagnostic criterion for the case was proposed in a study
conducted by Mayo Clinic in 2018, which has the known largest sample number
in the studies of SCI so far [3].

2. Case Presentation

A 74 years old female got a pain in prothorax after laboring bending over for an
hour, with chest distress, hard breathing and transient difficulty in urination.
The symptoms disappeared an hour later. Then the patient went home and
made lunch. Two hours after the first attack, she underwent the pain in right
prothorax again when laboring bending over, with weakness and numbness in
bilateral lower limbs, and inability to urinate. The chest pain was relieved within
an hour, but the legs were still numbness and weakness. She got to a local hos-
pital then.

The patient has been suffering from hypertension for more than 20 years. The
highest blood pressure was 170/100 mmHg. She took amlodipine regularly to
control the blood pressure. She got hypertensive heart disease five years ago. The
patient also suffered from diabetes, atherosclerosis and cerebral infarction in the
recent seven years. Percutaneous vertebroplasty with bone cement was per-
formed because of the compression fracture of the eighth and tenth thoracic
vertebral bodies one year ago. She denied the history of hepatitis, tuberculosis,
and other infectious diseases. No history of blood transfusion and allergy. Per-
sonal history and family history are unremarkable.

The computer tomography (CT) of chest showed interstitial changes in lungs,

pulmonary bullae in the left lower lobe, thickening of bilateral pleura and sclero-
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sis and calcification of aortic and coronary. Brain MRI revealed multiple stale
cerebral infarctions. MRI of the cervical, thoracic and lumbar spine found the
hernia of fourth-fifth, fifth-sixth, sixth-seventh cervical discs, and oppression of
cervical spinal cord at fourth-fifth disc level. Obsolete compression fractures in
the eighth, tenth and eleventh thoracic vertebras and an old pontine infarction
lesion were found. No lesions were found in spinal cord on the MRI. Aorta CT
angiography (CTA) showed multiple atherosclerosis and aortic plaques with
ulcer. Coronary artery CTA revealed multiple mixed plaques in left coronary ar-
tery, left descending branch and diagonal branch, multiple calcified plaques in
proximal right coronary artery, moderate stenosis in proximal left anterior des-
cending branch and proximal diagonal branch.

Aspirin, atorvastatin, and circulation-improving drugs were used to treat the
disease. The sensation and strength of bilateral lower limbs began to get better
slowly two days later. The thoracalgia attacked her again on the fifth day of the
course of the disease. It lasted only several minutes this time. On the seventh day
of the course, she received a surgery for lumbar spinal stenosis. The strength and
sensation of both lower extremities were significantly improved after the opera-
tion. Pain in both lower extremities appeared after activity. The pain in the right
lower extremity gradually relieved, and the pain in the left lower extremity per-
sisted, which was related to the position. She came to our department on the
sixteenth day because the recovery of the sensation and strength stopped.

On admission, the patient was clearly conscious, with normal cognitive func-
tion and normal cranial nerve function. The myodynamia and muscular tension
of the bilateral upper limbs were normal. The myodynamia of lower limbs were
on grade three. The muscular tension of lower extremities was decreased. The
deep sensation and superficial sensation were both reduced below the plane of
the eighth thoracic nerve. Tendon reflex of lower limbs was diminished. The Ba-
binski sign and the Chaddock sign of both lower extremities were all positive.
The neck was soft. The Brudzinski’s sign and bilateral Kernig’s signs were nega-
tive.

Treponema pallidum antibody, HIV antigen and antibody, hepatitis B related
antigens and antibodies, hepatitis C antibody were all negative. The result of
stool occult blood test was slightly positive. The albumin level was 31.8 (normal
values range from 40 to 55) g/L. The level of D-dimer was 4.14 (normal value is
<0.6) mg/L FEU. The fibrinogen degradation product level was 9.17 (<5) ug/mL.
The fibrinogen content level was 6.68 (1.5 - 3.8) g/L.

The electrocardiogram showed sinus rhythm, 1° atrioventricular block, and
complete right bundle branch block. Ultrasound of liver, gallbladder, pancreas,
spleen and kidneys showed no abnormality. Ultrasound of the neck vessels re-
vealed atherosclerotic plaques in the right subclavian artery and bilateral com-
mon carotid arteries. Echocardiography showed accidental arrhythmia, slightly
limitation opening and calcification on bicuspid valve, generally thickened ven-
tricular septum and left ventricular wall, aortic atherosclerosis, calcification of

aortic valve, and reduced left ventricular diastolic function.
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Chest CT on admission revealed scattered inflammatory lesions in bilateral
dorsal segments, a slight amount of right pleural effusion, aortic atherosclerosis
(Figure 1). Thoracoabdominal aorta CTA showed aortic atherosclerosis with
ulcers and a limited dissection in proximal superior mesenteric artery. MRI of
the thoracic spine found no lesion in spinal cord on the 19" day (Figure 2),
when the patient’s symptoms improved significantly. She did not receive the
MRI of the thoracic spine later in the course of disease. No abnormality was
found in diffusion weighted imaging (DWI) of thoracic spine. Nerve conduction
velocity revealed that the amplitude of the bilateral peroneal motor nerve is low
(recorded from extensor digitorum brevis), the conduction velocity of the bila-
teral median sensory nerve is slightly slowed down. There was no abnormality
found in test of somatosensory evoked potential (SEP). After communicating
with the electrophysiology examiner, we consider the low amplitude recorded
from extensor digitorum brevis was not clinically significant. Lumbar puncture

was unable to achieve because the surgery on lumbar spinal canal.

Figure 2. No lesions in spinal cord on the 19th day.
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In summary, the clinical symptoms of the patient were the weakness in both
lower limbs, sensory disturbance and dysuria, with a sudden onset accompanied
by severe pain. Imaging examination showed no lesion within or closed to spinal
cord. Extensive atherosclerosis was found.

According to the diagnostic criteria of SCI proposed by Zalewski NL et al in
2018 [3], this case met the diagnostic criteria 1 (acute nontraumatic myelopathy
with less than 12 hours from onset to nadir severe deficits), and the diagnostic
criteria 4 (Alternative diagnosis is not more likely). The patient should be diag-
nosed as possible spinal cord infarction.

The initial ASIA score was B. The condition of this patient began to be re-
lieved in 24 hours, and the ASIA score was improved to C a week later and D
two weeks after the onset.

Aspirin, clopidogrel, atorvastatin, Ginkgo biloba extract and rehabilitation
exercises were performed. The patient’s condition improved significantly. She
could walk independently when discharged (three weeks after admission, 35
days after the onset). The patient was very satisfied with the outcome. She con-

tinued to take the medication.

3. Discussion

The typical presentation of SCI was acute weakness, urinary retention, and pain.
Anterior spinal artery syndrome is the most common syndrome, which is cha-
racterized by a loss of motor function, pain and/or temperature sensation, with
proprioception and vibratory sense spared. Around one-third of patients present
with posterior spinal artery syndrome, Brown-Sequard syndrome, central cord
syndrome and transverse infarction [4] [5]. Sometimes “man-in-the-barrel syn-
drome” can also be triggered [6]. The symptoms of our patient are transverse
damage of the spinal cord, which is usually found after prolonged hypoperfusion
[7].

MRI findings provide important evidence for the diagnosis of SCI, though it
can be negative within the first 24 hours in up to 50% of cases [8]. Abnormalities
will appear within the next few days [9]. DWI contributes in differential diagno-
sis. It can demonstrate high signal in the infarcted area about eight hours after
the onset. Enhancement often showed after five days, and can persist for three
weeks [8]. Focal atrophy or intraspinal cavity can be revealed months or years
later [10].

There were some reports with negative MRI findings at the beginning. How-
ever, those reports were neither found abnormalities on repeat MRI nor without
repeat MRI. The report of the longest time with a negative MRI came from Ro-
bertson, C. E. et al [11]. There were five patients with negative MRI on the ini-
tial and repeat MRI in their study, the average time to initial MRI was 3.1 days
(median one day), and the average time to repeat MRI was 13.2 days. Our pa-
tient did not receive spinal cord imaging examination after the 19" day of the

course. The patient’s symptoms had improved significantly on the 19" day, and
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the patient had passed the nadir severe more than a week. She was in the recov-
ery period. To our knowledge, this is the first spinal cord infarction case with no
MRI abnormalities throughouuut the course of disease.

Although no lesion was found on imaging examinations in our patient, the
clinical manifestations were consistent with spinal cord infarction. The rapid
onset with pain and the progress accorded with vascular disease too. Consider-
ing the history of extensive atherosclerosis and hypertension, and the effect of
treatment of vascular disease, the final diagnosis is still spinal cord infarction.
The etiology of infarction was considered as arteriosclerosis of the aorta, which
accounts for 23.6% of all etiologies [12].

Considering that the symptoms appeared after the patient repeatedly bending
over for one hour, the possibility of fibrocartilaginous embolism (FCE) cannot
be ruled out according to the proposed diagnostic criteria of FCE in 2016 [13].
Though the patient had aortic pathologies (multiple atherosclerosis with ulcers),
which didn’t meet the diagnostic criteria.

The strength and numbness began to restore after the surgery for lumbar
spinal stenosis. We believed that it was because the surgery released the stret-
ching of nerve roots. Lumbar puncture was unable to achieve because of the
surgery wound. Cerebrospinal fluid could not be tested for identification with
acute myelitis. Though the clinical manifestations of the patient were consistent
with typical SCI, the differential diagnosis was imperfect.

The prognosis of nontraumatic SCI is strongly correlated with the severity of
motor or sensory involvement. Prognostic factors for poor recovery include aor-
tic dissection/rupture, high cervical lesions, severe impairment at presentation,
Initial and nadir ASIA A/B scores, female gender, advanced age, and lack of im-
provement in the first 24 hours [4] [14] [15]. A good prognosis is related to few-
er common etiologies, such as disc herniation, and opportune and effective
treatment and rehabilitation [16] [17] [18].

This patient was a gender female, with a severe symptom at initial presenta-
tion. The initial ASIA score was B. These suggested a poor prognosis. The condi-
tion of this patient began to relieve within the first 24 hours. The ASIA score was
improved to C within a week and to D two weeks later. The patient had no aortic
dissection and high cervical lesions. These suggested a good outcome. The
prognosis of this patient was relatively good. It may be related to the rapid re-
mission, early treatment and rehabilitation. We proposed that the disease with-
out a clear focus may have a better prognosis. Unfortunately, there is currently

no more evidence to support this speculation.

4. Conclusion

Although MRI provides evidence for diagnosis, clinical manifestations are the
most important in the diagnosis of SCI. For patient who was highly suspected of
SCI clinically, treatment for vascular diseases should be applied as soon as possi-
ble even if no lesion is found on imaging examination. Early treatment is benefi-

cial to the prognosis.
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