EDITORIAL

SOMATIC AND AUTONOMIC UPREGULATION
IN THE QUADRIPLEGIC PATIENT

Patients with chronic spinal cord transection develop both somatic and autonomic denervation
below the level of denervation. This can result in “up-regulation” of both the somatic and adrenergic
receptors below the level of the cord transection, with a subsequent increased sensitivity to the
chemical transmitter at both the neuromuscular junctions and the adrenergic receptors.
The number of postjunctional receptors can be influenced by the ambient concentration of the
chemical transmitter. As a rule, there is an inverse relationship between the concentration of the
transmitter and the number of its receptors. Alteration in the number of the receptors is referred to
as either “up-regulation” or “down-regulation”. Patients with chronic spinal cord transection will
develop both somatic and autonomic denervation, which can result in “up-regulation”, and hence a
supersensitivity response at both the neuromuscular junction and the adrenergic vascular receptors.
Somatic denervation will be followed by extrajunctional spread of the receptors beyond
the motor endplate into the whole muscle membrane, with a subsequent increased sensitivity to
the chemical transmitter acetylcholine. A similar response will follow sympathetic denervation,
resulting in extrajunctional spread of the adrenergic receptors, with a subsequent adrenergic
supersensitivity to the chemical transmitter norepinephrine which can trigger the so-called
“autonomic hyperreflexia”.
The “autonomic hyperreflexia” is not secondary to an increased secretion of the chemical
transmitter norepinephrine, but rather to an increased sympathetic response of the expanding
adrenergic receptors, resulting in severe hypertension, associated with reflex slowing of heart
rate via the innervated carotid sinus baroreceptors. It has been shown that plasma catecholamines
(epinephrine and norepinephrine) are subnormal in patients with cord transaction. During autonomic
hyperreflexia, the level of norepinephrine increases, but still does not exceed the resting level
of the control normal patients. These findings demonstrate that patients with chronic spinal cord
transection have a subnormal sympathetic tone, even during an attack of autonomic hyperreflexia.
These findings suggest the excessive reflex elevation of the blood pressure in patients with spinal
cord transaction is not secondary to autonomic hyperreflexia, but is rather due to a denervation
supersensitivity response of the adrenergic receptors to the released norepinephrine.
The somatic “up-regulation” will explain the marked hyperkalemia following the
administration of succinylcholine to the quadriplegic patient. That is why, succinylcholine is
contraindicated in the quadriplegic patient, while the nondepolarising relaxants may be safely
administered whenever indicated.
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The autonomic “up-regulation” will explain the
marked vasopressor response to stimulation below
the level of cord transection. The autonomic response
consisting of severe hypertension associated with
reflex bradycardia can follow bladder distension,
uterine contractions during pregnancy and labor, as
well as surgical stimulation. About 85 percent of
patient with cord transection above T6 will exhibit the
reflex, since vasodilation in the neurologically intact
portion of the body is insufficient to offset the effects
of vasoconstriction below the level of transection.

the use of epidural meperidine or intrathecal morphine
which act on the substantia gelatinosa in the spinal
card, blocking the response to nociceptive stimulation.
The technique has been used to block the autonomic
hyperreflexia in the quadriplegic patient undergoing
delivery or surgery below the level of cord transection.
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The vasopressor response can be decreased by
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