RECOVERY ' Mechanism of Action

The Gap in Postoperative Pain Management

Pain is a normal, protective, physiologic process through which the brain communicates to an
individual that tissues in the body (skin, nerves, muscles, joints, and internal organs) are in danger of
being damaged or have been damaged. While pain is a complex sensory experience, it is normally
composed of three major components: 1) Nociceptive pain; 2) Inflammatory pain; and 3) Neuropathic
pain. While nociceptive and inflammatory pain arise through activation of high-threshold sensory
neurons, neuropathic pain arises as a result of direct damage to nerve fibers (stretching, contusion,
inflammation, transection).

Surgical procedures involve a range of disruptions to bodily tissues, resulting in both nociceptive and
inflammatory pain. As most tissues heal quickly, nociceptive and inflammatory pain typically resolve
quickly. However, surgery also leads to nerve damage, resulting in neuropathic pain. Nerve tissue
heals slowly, so neuropathic pain commonly takes 1-3 months to resolve. For 10%-40% of patients,
neuropathic pain continues beyond this time, and can transition into chronic neuropathic pain, a
condition referred to as surgery-induced neuropathic post-operative pain (SNPP). Several factors
contribute to the emergence of SNPP, but the critical factor is the onset of CS.

Onset of Post-Surgical Central Sensitization (CS)

The two main nerve fiber types in the central nervous system (CNS) which normally transmit injury
information to the brain, which in turn is communicated as pain, are the small diameter A-delta and C
fibers. Following an incision, the signals carried by these fibers typically subside over a period of
days. However, when the barrage of neural activity is severe, leading to extremely intense pain
sensation, or is sustained for an extended period (hours, days, weeks), CNS function can be
fundamentally altered through biochemical changes occurring in the dorsal horn of the spine. These
alterations are known as central sensitization (CS).

The net effect of these alterations is that A-alpha and A-beta nerve fibers that normally do not
communicate pain sensations but instead sensations such as touch and pressure, are now recruited into
pain pathways. Stimuli which are normally not painful, (e.g., warmth or touch), are coded as painful
(allodynia), and what would normally be mildly painful sensations (e.g., pressure) can lead to a feeling
of intense pain (hyperalgesia). In effect, the individual’s pain threshold has been lowered by adding
these new pathways. If nothing is done to reverse this threshold lowering, the individual’s pain level
will not decrease over time and eventually become chronic pain.

Although all three types of post-operative pain can lead to CS, given the slow recovery time of
damaged nerve tissue, the risk of developing central sensitization leading to chronic pain (SNPP) is
much greater. This is because available pharmacotherapies (NSAIDs and Opioids) normally are
effective at diminishing the nociceptive and inflammatory components of pain and thus the risk of
developing CS because of these two pain types. However, these therapies do not directly address
neuropathic pain, nor do they address the changes occurring in the CS and the development of SNPP.
What is needed is a therapy that directly addresses the CS function and leads to a rise of the patient’s
pain threshold.
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Few, if any, treatment strategies have been shown to be effective in reversing SNPP once it develops,
and so the goal should be early intervention to reduce the risk of SNPP from developing. The key to
reducing SNPP risk is to raise pain thresholds either pre-surgically or peri-surgically. This can be done
by providing a barrage of non-painful stimuli to the CNS via the A-alpha and A-beta nerve fibers. This
counterintuitive approach can be understood through the processes of habituation and sensitization
which occur in the peripheral nervous system.

Development of Surgery-induced Neuropathic Post-operative Pain
(SNPP)
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The peripheral nervous system continuously receives large amounts of sensory information from the
environment. The background level of this activity is referred to as “afferent noise”. In order to send
only relevant information to the brain, the peripheral system constantly adapts to the background noise
level, so that only stimuli above the background noise level are sent to the CNS for processing. The
raising of the background noise threshold is referred to as habituation while the lowering of the
background noise level threshold is referred to as sensitization.

Slowing, or preventing, the development of CS requires a sustained presence of a non-painful,
habituating stimulus to the CNS, essentially “instructing” the system to raise sensation thresholds - this
is what the RecoveryRx does.

The RecoveryRx produces low intensity (non-thermal), radio-frequency, electromagnetic energy pulses
which increases afferent nerve activity originating in the tissue region where nerve damage will, or
has, occurred. These pulses are repeated at the relatively high rate of 1000 times a second. This rate is
critical since the A-alpha and A-beta nerves specifically respond to higher frequencies of stimulation.
Using the RecoveryRx over the surgical area, peri-surgically, increases A-alpha and A-beta activity.
The CNS then “sees” the RecoveryRx produced nerve responses as increased afferent noise, resulting
in a habituation-like response, leading to a rise in the pain threshold level soon after the surgery and in

turn serves to reduce the risk of SNPP developing.
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