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 Introduction 

 Spinal cord stroke is a rare condition compared to ce-
rebral stroke accounting for 0.3–1% of all strokes  [1–4] . 
It is caused by acute disruption of the spinal cord blood 
supply resulting in ischemia, infarction and acute spinal 
cord dysfunction with related clinical neurological defi-
cits linked to the blood supply territory of the affected 
anterior spinal artery and the 2 posterior spinal arteries 
 [1, 5, 6] . The spinal arteries in turn receive their blood 
supply from different regional arteries: C1–T3 is supplied 
by the vertebral arteries, T3–T7 receives a branch from 
the intercostal arteries, T8 to the medullary conus is sup-
plied by the Adamkiewicz artery and in some cases there 
is a medullary conus artery arising from the internal iliac 
artery  [4] .

  Many papers are published on anterior spinal artery 
syndrome in relation to aortic aneurysm and other spinal 
and general surgical procedures  [7–10] . The reality in 
neurology departments is different where most spinal 

 Key Words 

 Spinal cord · Stroke · Infarction · Prognosis · Neurology 

 Abstract 

 Spinal cord stroke is rare accounting for 0.3–1% of all strokes 
and is classified into upper (cervical) and lower (thoracolum-
bar) strokes. Patients present with severe deficits but later 
often show good functional improvement. On admission, 
younger age, male gender, hypertension, diabetes mellitus 
and elevated blood glucose indicate more severe spinal cord 
strokes. Treatment of these risk factors is essential in the 
acute phase. Biphasic spinal cord strokes are seen in one-
fifth of the patients. These present with acute or transient 
sensory spinal cord deficits often preceded by radiating pain 
between the shoulders, and should be considered and treat-
ed as imminent spinal cord strokes. Spinal cord infarction 
patients are younger and more often women compared to 
cerebral infarction patients. Traditional cerebrovascular risk 
factors are less relevant in spinal cord infarction. Spinal cord 
infarction patients are more likely to be discharged home 
and show better improvement after initial treatment com-
pared to cerebral infarction patients. On long-term follow-
up, spinal cord infarction patients have lower mortality and 
higher emotional well-being scores than cerebral infarction 
patients. Despite more chronic pain, the frequency of re-em-
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cord strokes are spontaneous with no preceding surgery 
or aortic aneurysm  [1, 2, 4, 11, 12] . There are very few 
papers published on spontaneous spinal cord infarction, 
and this review is based on available published material.

  Spinal Cord Stroke and Infarction in Neurology 

 In a study on 32 spinal cord stroke patients admitted to 
a neurology department  [4] , 28 had infarctions, 3 had hem-
orrhages and 1 had arteriovenous fistula. Twenty-eight 
spinal cord strokes were spontaneous, 2 were secondary to 
aortic aneurysms and 2 postsurgical strokes. Thus, in a 
neurology department, the vast majority of the patients 
have spontaneous strokes with no preceding events. Spon-
taneous ischemic strokes are the most common spinal cord 
strokes in clinical neurology  [1, 2, 4, 11, 12] , accounting for 
up to 86% of all spinal strokes, while spinal cord hemor-
rhages make only 9% of all cases  [4] . These ratios are simi-
lar to what is found in cerebral strokes  [13] .

  Biphasic ictus is seen in one-fifth of all spontaneous spi-
nal cord infarctions  [1, 2, 4] . It is therefore important to 
recognize these patients and start stroke treatment imme-
diately after the first symptom presentation, usually acute 
or transient sensory spinal cord deficit symptoms preceded 
by radiating pain between the shoulders, in an effort to pre-
vent the imminent second and more severe phase.

  Hypertension, diabetes mellitus and elevated blood 
glucose on admission regardless of diabetes mellitus are 
risk factors associated with more severe spinal cord 
strokes. Cardiovascular risk factors are well-established 
etiological causes of cerebral stroke  [14] , but it is un-
known to which extent they are able to inflict the spinal 
cord circulation. The mechanisms however are presum-
ably similar to those in cerebral stroke  [4] . In a study, ath-
erosclerosis and cardioembolism were the cause of 14.2% 
of all spontaneous spinal cord strokes  [11] . Treatment 
and prevention of these risk factors should be essential in 
acute spinal cord stroke management.

  Younger patients and men usually present with more 
severe spinal cord strokes in the initial phase  [2, 4] . A 
week after ictus, however, men tend to improve more rap-
idly than women in terms of less severe disability scores 
in relation to their initial neurological deficits  [4] . In ce-
rebral stroke, cardiovascular risk factors are more com-
mon in men, while lifestyle-related cardiovascular risk 
factors are especially frequent among younger men  [15, 
16] . Cardiovascular prevention measures should also be 
considered in the prevention of spinal cord stroke espe-
cially in patients who suffer a spinal cord transient isch-

emic attack or other transient spinal cord deficit symp-
toms where no other etiological cause is obvious.

  The role of mechanical degenerative spinal column 
disease conditions in spinal cord stroke is debated with a 
couple of studies indicating some correlation  [1, 12] , 
while a large study showed no correlation at all  [4] .

  Lower thoracolumbar spinal cord strokes are more 
common than upper cervical strokes. Although patients 
with upper strokes initially present with more severe neu-
rological deficits, they improve more rapidly than pa-
tients with lower strokes  [4] . This could be the result of 
larger initial deficit symptoms involving legs and arms 
and also more sensitive scores to severe deficits used in 
clinical practice. It is therefore important to recognize 
these patients since they usually show good improvement 
when receiving proper treatment. It is also important to 
prevent and treat possible complications during hospital 
stay, such as pneumonia, which is the most prevalent 
complication in these patients, to improve outcome  [17] .

  Spinal Cord Infarction Compared to Cerebral 

Infarction in Neurology 

 In 2011, Naess and Romi  [17]  compared 28 spontane-
ous spinal cord infarction patients with 1,075 cerebral in-
farction patients. Spinal cord infarction patients were 
younger, more often women and less afflicted by hyper-
tension and cardiac disease than cerebral infarction pa-
tients  [14] . Hypertension, which is an important risk fac-
tor for cerebral infarction  [18] , seems to be of less impor-
tance in spinal cord infarction patients. Likewise, cardiac 
diseases, which are frequent causes of cerebral infarction, 
are less common among spinal cord infarction patients. 
However, there are no differences as to diabetes mellitus, 
peripheral artery disease, smoking and cholesterol. These 
are risk factors associated with atherosclerosis. Thus, a 
cautious interpretation of these findings is that spinal 
cord infarction is associated with atherosclerosis, but not 
with cardiac disease  [11, 17] .

  In addition to cardiac disease and atherosclerosis, 
small vessel disease causing lacunar stroke is a frequent 
cause of cerebral infarction  [19] . One may assume that 
small vessel disease is also a contributing cause in spinal 
cord infarction. However, except for low frequency of 
cardiac disease among lacunar stroke patients, the char-
acteristics of lacunar stroke patients are more similar to 
non-lacunar stroke patients than to spinal cord infarction 
patients  [17] . Therefore, small vessel disease may be a less 
relevant factor in spinal cord infarction.
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  Severe neurological deficits on admission in spinal 
cord infarction are associated with high age, low systolic 
blood pressure on admission and elevated blood glucose 
 [17] . Spinal cord infarction patients should be treated in 
the same way as cerebral infarction patients as to acute 
blood pressure and glucose management.

  One week after symptom onset, functional scores are 
significantly worse among spinal cord infarction compared 
to cerebral infarction patients  [17] . However, this differ-
ence seems to level out when patients are discharged from 
the ward  [1, 17] , and functional scores even become better 
among spinal cord infarction patients when adjusting for 
early functional level  [17] . Spinal cord infarction patients 
are more likely to be discharged home, with an odds ratio 
of 5.5 compared to cerebral infarction patients after adjust-
ing for early functional scores  [17] . A possible explanation 
is that many cerebral infarction patients have cognitive 
dysfunction making discharge to home more difficult even 
though functional levels are comparable  [20] . Another pos-
sibility is that spinal cord infarction patients have better 
functional progress after the first week in hospital.

  Long-Term Prognosis of Spinal Cord Infarction in 

Neurology 

 There have been relatively few studies on long-term 
outcome after spinal cord infarction. One study included 
115 patients of whom 60% had perioperative infarctions or 
infarctions caused by aortic aneurysm or dissection  [7] . 
Another study included 54 patients with mixed spontane-
ous and non-spontaneous infarctions  [21] . Only one study 
so far focused on long-term prognosis in spontaneous spi-
nal cord infarction in 30 patients with a mean follow-up 
time of 7.1 years  [22] . An important finding in this study 
was that long-term mortality was lower among spinal cord 
infarction patients (23% after mean follow-up of 7.1 years) 
than among cerebral infarction patients (hazard ratio 0.2) 
after adjusting for age and functional scores in the acute 
phase. A possible explanation of this is that the frequencies 
of traditional risk factors, such as myocardial infarction, 
atrial fibrillation and hypertension, are lower in spinal cord 
infarction patients  [17] . Long-term mortality among cere-
bral infarction patients is associated with these traditional 
risk factors  [23, 24] . Another study, which included both 
spontaneous and non-spontaneous spinal cord infarc-
tions, has also reported low long-term mortality (9% after 
a mean follow-up of 4.5 years)  [21] . Patients with predom-
inantly non-spontaneous spinal cord infarction related to 
surgery or aortic aneurysm and dissection have higher 

long-term mortality (23% after 3 years follow-up)  [7] . 
Long-term mortality in spinal cord infarction patients is 
associated with higher age, severity of deficits in the acute 
phase and peripheral vascular disease  [7, 22] .

  Many spinal cord infarction patients experience sig-
nificant improvement with time. Up to half of the patients 
who were unable to walk 1 week after spinal cord infarc-
tion onset are able to walk on follow-up  [7, 22] . Of all spi-
nal cord infarction patients, two-thirds are able to walk 
on follow-up  [21, 22] . Long-term prognosis as to func-
tional state is better than previously reported  [2] .

  In the long-term, almost all surviving patients <60 years 
at onset of their spinal cord infarction return to their jobs. 
By contrast, re-employment is lower among patients <60 
years at the onset of their cerebral infarction even when 
their functional scores are better than those of spinal cord 
infarction patients  [22] . Cerebral infarction patients often 
have cognitive deficits, whereas cognitive deficits are rare 
among spinal cord infarction patients and probably do not 
differ from those in other hospitalized patients with equal-
ly serious conditions. The difference in re-employment 
probably reflects this dissimilarity in cognitive functioning. 
Normal cognitive functioning is probably more important 
than normal physical functioning in today’s labor market. 
This dissimilarity cannot be attributed to any other factors 
such as fatigue or depression since the occurrence of these 
factors is similar among these 2 patient groups and both of 
them have higher fatigue scores than healthy individuals. 
The emotional well-being scores in spinal cord infarction 
patients may play a decisive role in this aspect since these 
scores are higher than in cerebral infarction patients and 
similar to those found in healthy individuals  [22, 25] .

  Up to 79% of spinal cord infarction patients report 
chronic pain on follow-up, and this is more frequent than 
in cerebral infarction patients where less than half report 
pain on follow-up  [7, 22] . Pain is not associated with 
functional state in spinal cord infarction patients. By con-
trast, pain has been reported to be associated with func-
tional state in cerebral infarction patients  [26] . Central 
pain is rare in cerebral infarction patients  [27] , but pos-
sibly more frequent in spinal cord infarction patients.

  Conclusions 

 A classification of spontaneous spinal cord infarction 
into upper (cervical) and lower (thoracolumbar) corre-
lates to severity. Younger age, male gender, hypertension, 
diabetes mellitus and elevated blood glucose indicate 
more severe spinal cord strokes on admission. Treatment 
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of these risk factors is essential in the acute phase. Bipha-
sic spinal cord strokes are seen in one-fifth of the patients 
and usually present with acute or transient sensory spinal 
cord deficit. These symptoms should be considered and 
treated as imminent spinal cord strokes.

  Spinal cord infarction patients are younger and more 
often women compared to cerebral infarction patients. 
Traditional cerebrovascular risk factors are less relevant 
in spinal cord infarction. Spinal cord infarction patients 
are more likely to be discharged home and show better 
improvement after initial treatment compared to cerebral 
infarction patients.

  Spinal cord infarction patients have lower mortality 
and higher emotional well-being scores than cerebral in-
farction patients on long-term follow-up. Despite more 
chronic pain, the frequency of re-employment is higher 
among spinal cord infarction patients compared to cere-
bral infarction patients who are more often afflicted with 
cognitive function deficits.
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