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Autonomic Dysfunctions and Pain in Patients with Spinal Cord Injury
Soo Jin Kim, MD, Seong-Eun Koh, MD, PhD

Department of Rehabilitation Medicine, Konkuk University Medical Center and Konkuk University School of Medicine, Seoul, Korea

ABSTRACT Spinal cord injury (SCI) causes medical complications as well as neurological problems. Among the
complications, autonomic dysreflexia and pain are problems which need rapid and proper management.
Autonomic dysreflexia is well known clinical emergency in patients with SCI, especially with injury at level T6
or above. An adverse stimulus originating below the level of SCI, most commonly irritation of the urinary
bladder or colon, triggers a massive sympathetic discharge and results in acute increase of blood pressure
which can lead hypertensive crisis. Management starts with lowering blood pressure and elimination of
causes. Pharmacological agents should be initiated when systolic blood pressure remains elevated over
150mmHg. For prevention of autonomic dysreflexia, it is important to manage bladder and bowel properly and
educate patients with SCI and their family. Pain in patients with SCI is common problem which decrease quality
of life. Bryce-Ragnarsson introduced an SCI pain taxonomy based on pain locations (above level, at level, and
below level), characters (nociceptive or neuropathic) and etiologic subtype. Patients with SCI often complain
pain above injury level caused by repetitive microtrauma and neuropathic pain below injury level. For patients
with mild symptoms, management starts from explaining pain character and reassurance. Pharmacological
intervention includes antidepressants, anticonvulsants, analgesics and opioids. For severe pain, surgical
intervention can be considered.

(J Pain Auton Disord 2014;3:28-33)
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Figure 1. Mechanism of autonomic dysreflexia. (D) A strong afferent
stimulus (not necessarily noxious) originated below spinal cord
lesion causes the autonomic dysreflexia being carried into the
spinal cord via intact peripheral nerves. The most common input
comes from bladder and bowel. @ This strong sensory input
travels up the spinal cord and evokes a massive reflex sympathetic
discharge from the thoracolumbar sympathetic nerves, causing wide-
spread vasoconstriction, most significantly in the subdiaphragmatic
(or splanchnic) vasculature. Thus, peripheral arterial hypertension
occurs. (3) The brain detects this hypertensive crisis through the
carotid baroreceptors and cranial nerves IX and X. @ The brain
attempts to control high blood pressure by sending inhibitory
impulses to sympathetic system. Thesesdescending inhibitory im-
pulses are blocked in the injured spinal cord because of the spinal
cord injury at T6 or above. The brain also attempts to lower peri-
pheral blood pressure through an intact parasympathetic nerve
causing compensatory bradycardia which is inadequate and hyper-
tension persists.
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Table 1. Bryce-Ragnarsson Spinal Cord Injury Pain Taxonomy
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Location Category Type Etiologic subtype
Above level Nociceptive 1 Mechanical or musculoskeletal
2 Autonomic dysreflexia headache
3 Other
Neuropathic 4 Compressive neuropathy
5 Other
At level Nociceptive 6 Mechanical or musculoskeletal
7 Visceral
Neuropathic 8 Central
9 Radicular
10 Compressive neuropathy
11 Complex regional pain syndrome
Below level Nociceptive 12 Mechanical or musculoskeletal
13 Visceral
Neuropathic 14 Central
15 Other

Adapted from Bryce TN, Ragnarsson KT. Epidemiology and classification of pain after spinal cord injury. Top Spinal Cord Inj Rehabil

2001;7(2):1-17.
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Treatment Type of pain Effectiveness Level of evidence

Gabapentin Neuropathic + 1
Pregabalin Neuropathic + 1
Lamotrigine Neuropathic + 2
Valproic acid Neuropathic - 1
Levetiracetam Neuropathic - 1
Trazodone Neuropathic - 1
Amitriptyline Neuropathic + 1
Lidocaine Neuropathic + 1
Intravenous Ketamine Neuropathic + 1
Intravenous Alfentanil Neuropathic + 1

Intrathecal Morphine/Clonidine Neuropathic/Mixed + 1/2
Intravenous Morphine Mixed + 1
Tramadol Neuropathic + 1
Mexiletine Neuropathic - 1
Capsaicin Mixed - 5

Cannabinoids Spastic +/- 2/4

Intrathecal Baclofen Neuropathic +/- 1/4
Intrathecal Baclofen Musculoskeletal/Spastic + 4
Botulinum Toxin Spastic + 4

+ Effective; -, Not effective; +/-, conflicting.
only in individual with incomplete SCI.
only in depressed individuals.

"short term.

Adapted from Teasell RW, Mehta S, Aubut JL et al., A systemic review of pharmacological treatments of pain following spinal cord injury.

Arch Phys Med Rehabil. 2010;91:816-831.
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