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Emergency management of autonomic dysreflexia
with neurologic complications

Jordan W. Squair MSc, Aaron A. Phillips PhD, Mark Harmon MBChB, Andrei V. Krassioukov MD PhD

59-year-old man with a complete

(American Spinal Injury Association

Impairment Scale A) spinal cord injury
at the fourth thoracic vertebra (T4), secondary
to a motor vehicle crash 42 years earlier, pre-
sented to the emergency department with a
12-hour history of headaches, loss of vision and
nausea. He had no documented history of seiz-
ure, stroke, traumatic brain injury or diabetes
mellitus. On admission, he had substantial
hypertension (219/113 mm Hg), heart rate of
56 beats/min and altered level of consciousness
(Glasgow Coma Scale score 10/15).

Shortly after arrival, the patient had a gener-
alized tonic—clonic seizure, which was wit-
nessed by his spouse and addressed immediately
by the emergency department staff. Physical
examination showed 3-mm unreactive pupils
and a score of 3/15 on the Glasgow Coma Scale.
Upon questioning, the patient’s spouse con-
firmed that the patient had a history of severe
and recurrent urinary tract infection with con-
comitant autonomic dysreflexia; there was no
relevant alcohol consumption or use of recrea-
tional drugs. The patient was immediately given
hydralazine, phenytoin and propofol (for seda-
tion), intubation was performed, and the patient
was admitted to the intensive care unit. Follow-
ing administration of the hydralazine and propo-
fol, his blood pressure promptly declined to
100/50 mm Hg and remained within safe limits
(120/80 mm Hg) 12 hours later. Transverse and
sagittal magnetic resonance imaging of the head
showed subcortical T2 and fluid-attenuated
inversion recovery signal abnormalities in the
posterior parietal and occipital lobes bilaterally,
slightly more predominant on the left (Figure 1).

This presentation was deemed consistent with
posterior reversible encephalopathy syndrome,
secondary to an episode of autonomic dysreflexia,
likely due to urinary tract infection. The patient
was started on empiric therapy with meropenem,
acyclovir and fluconazole (intravenous) and under-
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went computed tomography of the pelvis, which
revealed a left-side nonobstructing renal stone at
the ureteropelvic junction, with moderate hydro-
nephrosis. Urine culture confirmed the presence of
methicillin-resistant Staphylococcus aureus, at
which time the antibiotic therapy was switched to
vancomycin (intravenous).

During the admission, electrolyte, blood glu-
cose and serum lactate levels and the results of
other laboratory tests were unremarkable. On the
third day of the intensive care unit stay, the
patient underwent extubation and was weaned
off propofol. Within six days, the symptoms of
posterior reversible encephalopathy syndrome
had resolved, and no recurrent seizures or other
neurologic sequelae were documented. The
patient was discharged on an oral course of phe-
nytoin. By the follow-up appointment two weeks
later, no further seizures had occurred, and the
phenytoin was discontinued. Long-term follow-
up showed no lasting neurologic impairments.

Discussion

Individuals with high-thoracic or cervical com-
plete spinal cord injury commonly experience
dramatic hypertensive episodes known as auto-
nomic dysreflexia,! which likely contribute to
their 300%-400% increased risk of stroke.? Auto-
nomic dysreflexia is reported in 90% of patients
with high-thoracic or cervical spinal cord injury

KEY POINTS

Competing interests:
None declared.

This article has been peer
reviewed.

The authors have obtained
patient consent.

Correspondence to:
Andrei Krassioukov,
krassioukov@icord.org

CMAJ 2016. DOI:10.1503
/emaj.151311

e Individuals with high-thoracic or cervical complete spinal cord injury
commonly experience severe, life-threatening bouts of hypertension,

termed autonomic dysreflexia.

e Malignant episodes of autonomic dysreflexia leading to neurologic
complications can be resolved through a combination of appropriate
antihypertensive agents and central nervous system depressants.

e Management of autonomic dysreflexia in the emergency department
is extremely variable, and familiarity with current treatment guidelines
is critical to avoid complications such as seizure, posterior reversible
encephalopathy syndrome, cerebral hemorrhage or even death.
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and may occur up to 40 times per day.! Most
autonomic dysreflexia is a direct result of urogen-
ital complications (e.g., urinary tract infection,
bladder distension or catheter blockage).!

We have presented a case of severe auto-
nomic dysreflexia that resulted in profound
clinical complications (i.e., blurred vision,
headache, tonic—clonic seizures) and subtle
posterior T2 and fluid-attenuated inversion
recovery abnormalities consistent with poster-
ior reversible encephalopathy syndrome. We
outline here the critical steps in the clinical
management of this complex and rare presenta-
tion of autonomic dysreflexia.

Figure 1: Magnetic resonance imaging consistent with posterior
reversible encephalopathy syndrome. (A) Transverse imaging (T2,
top; fluid-attenuated inversion recovery, middle; and diffusion-
weighted imaging, bottom) shows cortical edema in the left pari-
etal lobe (red arrows). The normal findings on diffusion-weighted
imaging (bottom) suggest vasogenic rather than cytotoxic edema.
(B) Contiguous sagittal fluid-attenuated inversion recovery
images confirmed vasogenic edema in cortical (red arrows) and
subcortical (white arrows) areas. Further areas of cortical and sub-
cortical edema were present throughout the parietal and occipital
lobes bilaterally (not shown). Given the patient’s acute, severe
hypertension, the imaging findings were consistent with mild but
evolving posterior reversible encephalopathy syndrome.
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Autonomic dysreflexia

Autonomic dysreflexia is defined as an episodic
and uncontrolled increase in systolic blood pres-
sure of more than 20 mm Hg, which may or
may not be accompanied by bradycardia.! Auto-
nomic dysreflexia typically develops following
complete high-thoracic (i.e., above T6) or cervi-
cal spinal cord injury, because this level of injury
disrupts supraspinal control to most of the sym-
pathetic preganglionic neurons responsible for
blood pressure control (i.e., the splanchnic circu-
lation). Without descending supraspinal control,
these sympathetic preganglionic neurons become
susceptible to bouts of hyperactivity resulting
from stimuli below the level of injury, which
ultimately constrict the corresponding vascula-
ture and dangerously elevate blood pressure
(Figure 2).! Although it is life-threatening, some
individuals with spinal cord injury may self-
elicit autonomic dysreflexia in an effort to com-
bat low resting blood pressure (i.e., “boosting”);!
this practice is not clinically recommended.

Posterior reversible encephalopathy
syndrome

Posterior reversible encephalopathy syndrome
is a condition characterized by transient and
sudden onset of headaches, seizures and loss of
vision in conjunction with abnormalities on T2
and fluid-attenuated inversion recovery imag-
ing, primarily in the posterior regions.® It is
commonly associated with severe hypertensive
episodes such as pre-eclampsia.’

Two conflicting theories exist to explain pos-
terior reversible encephalopathy syndrome. Origi-
nally, excessive sympathetically driven cerebro-
vascular constriction was thought to underlie the
resulting vasogenic edema, because of observa-
tions of a watershed distribution and focal vaso-
spasm evident on imaging.* A more recent
hypothesis, suggesting that the substantial hyper-
tension exceeds the autoregulatory range, is sup-
ported by preclinical evidence showing break-
through of the blood-brain barrier and subsequent
edema during hypertensive crises.* Given that evi-
dence exists to support both hypotheses, it is
likely that posterior reversible encephalopathy
syndrome represents a complex condition associ-
ated with both vasospasm and leakage through the
blood-brain barrier.

In the case presented here, the condition was
linked to complete spinal cord injury at the T4
level, which may support the second hypothesis
(i.e., hypertension exceeding the autoregulation
range). People with high-thoracic spinal cord
injury may be at increased risk of surpassing the
upper limit of cerebral autoregulation because of
sympathetic hyperstimulation during autonomic
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dysreflexia. Preganglionic neurons extending to
the superior cervical ganglia, which transmit
postganglionic sympathetic signals to the cere-
bral vasculature, emerge from the spinal cord at
the T1 to T3 spinal segments. As a result, for
those with injury at the T4 level, central auto-
nomic control to the cerebral vasculature is par-
tially preserved. During episodes of autonomic
dysreflexia secondary to aberrant increases in
sympathetic activity caudal to the T4 injury, a
counterproductive decrease in sympathetically
mediated cerebrovascular tone rostral to the
injury would occur, because of baroreflex load-
ing. In our patient, relaxation of the cerebral vas-
culature during hypertension may have reduced
the upper limit of autoregulation and exacerbated
the distending forces on the blood—brain barrier,
thus worsening the severity of the posterior
reversible encephalopathy syndrome (Figure 2).
These issues show the importance of the level of
injury for management of autonomic dysreflexia
in patients with spinal cord injury.

Management of autonomic dysreflexia
According to current guidelines for managing
autonomic dysreflexia, a combination of non-
pharmacologic and pharmacologic measures is
critical to avoid secondary complications.’ The
first step typically involves moving the patient
to an upright position to elicit an orthostatic
reduction in blood pressure; this reduction can
be quite dramatic in those with spinal cord
injury because of disrupted supraspinal regula-
tion of blood vessel tone.! This manoeuvre is
followed by identification and elimination of
possible triggers for the elevated blood pressure
(e.g., bladder distension, kinked Foley catheter,
urinary tract infection, bowel impaction), with
specific emphasis on the bladder and bowel. If,
despite these steps, systolic blood pressure does
not drop below 150 mm Hg, oral antihyperten-
sive medications with a short onset of action
(e.g., nifedipine, captopril) are recommended to
reverse the hypertension.

This case highlights the management of pos-
terior reversible encephalopathy syndrome
linked to autonomic dysreflexia.*® Clinical evi-
dence suggests that episodes of autonomic dysre-
flexia with systolic blood pressure exceeding
180 mm Hg can lead to cerebral vascular insult
and death.! Furthermore, posterior reversible
encephalopathy syndrome is associated with
cerebral hemorrhage in 15%—65%*° of cases
(and has previously been reported in an individ-
ual with spinal cord injury®). Therefore, our
patient, who presented with decreased level of
consciousness related to autonomic dysreflexia,
as well as seizures, was at high risk of progres-

sion to a life-threatening outcome. Hydralazine
was used to rapidly reduce vascular tone, while
propofol was used to control seizures, aid in
sedation, inhibit central sympathetic tone'® and
further decrease the excitability of various sen-
sory afferents, all of which play a major role in
propagating autonomic dysreflexia.

The patient’s long-term follow-up showed no
lasting neurologic complications and no recur-
rence of seizure, which emphasizes the critical
importance of proper recognition and emer-
gency management of autonomic dysreflexia.
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Figure 2: Theoretical framework underlying cerebrovascular
events induced by autonomic dysreflexia. In this case, the level of
the patient’s injury may have played a role in the development of
autonomic dysreflexia—-induced posterior reversible encephalop-
athy syndrome. Specifically, hyperexcitation of the sympathetic
preganglionic neurons below the level of injury and a subse-
quent increase in blood pressure would result in dilatation of the
cerebral blood vessels because of intact supraspinal regulation
of the superior cervical ganglion (SCG). Paradoxic baroreflex-
mediated relaxation of the cerebral arteries would impair auto-
regulation of the increasing blood pressure and expose the deli-
cate cerebral microvasculature to insulting elevation in cerebral
blood flow, potentially compromising the integrity of the blood-
brain barrier. CG = celiac ganglion, IMG = inferior mesenteric gan-
glion, SMG = superior mesenteric ganglion.
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The section Cases presents brief case reports that
convey clear, practical lessons. Preference is
given to common presentations of important rare
conditions, and important unusual presentations
of common problems. Articles start with a case
presentation (500 words maximum), and a dis-
cussion of the underlying condition follows
(1000 words maximum). Visual elements (e.g.,
tables of the differential diagnosis, clinical fea-
tures or diagnostic approach) are encouraged.
Consent from patients for publication of their
story is a necessity. See information for authors
at www.cmaj.ca.
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