Introduction

= Complex regional pain syndrome (CRPS) is a chronic, debilitating disorder
characterized by intense, burning (vasomotor) pain, allodynic response to
touch, edema, hyperhydrosis and changes in skin color and temperature.

= CRPS most often develops following minor trauma, but severity of the pain
IS disproportionate to the injury.

= Early diagnhosis and treatment offers the best outcome, however many
cases remain refractory to standard treatment modalities.

= Although poorly understood, pathogenic mechanisms may include
peripheral and central sensitization and altered sympathetic function?

= Hyperbaric oxygen (HBO) therapy may offer an additional treatment option;
promising results have been seen in earlier case reports and one double-
blind randomized placebo-controlled study.*°7

Case History

= A 47-year-old male presented with long-standing CRPS following injuries
sustained in a snowmobile accident in 2002.

= frostbite requiring amputation of several right-sided fingers and toes
= a fractured right arm with open reduction

= right-sided brachial plexus avulsion at C5 and C6 roots

= a traumatic brain injury

= The patient awoke from a 2-week coma with excruciating burning right arm
pain associated with complete motor paralysis, and atrophic and
autonomic local temperature and colour changes consistent with CRPS.

= Over the past 12 years, his pain has remained refractory to all treatment
modalities including rehabllitation therapy, high dose narcotic analgesics,
stellate ganglion blocks and motor cortex stimulation.

= The arm was cold with blue, mottled skin (Fig 1), daily pain ranked 10/10,
sleep disturbance, poor quality of life and disability from work.

= He was treated with 42 sessions of HBO therapy at 2.4 ATA over an 8-
week period.

= He was assessed at baseline, 4 weeks and 8 weeks into treatment.

Qutcome

= The patient gradually improved throughout treatment (Table 1).

= By the end of treatment, his right arm was pink, warm and uniform in
colour (Fig 2), his daily pain was 0/10, his narcotics for breakthrough pain
had been discontinued, and his daily pain medications were slowly being
withdrawn.

= |n addition, the patient had an inexplicable return of sensation to his
right arm in the C5 distribution.
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Fig 2: Skin Condition after
6 Wks HBO Therapy, 2014

Fig 1: Skin Condition,
CRPS Right Arm, 2003

Table 1: Serial Measures Pre- and Post-HBO

Baseline Week 4 HBO Week 8 HBO
Skin cold, blue, mottled warm, pink, warm, pink,
mottled uniform colour
Sensation Insensate C5-8 ‘pins and needles’ sensation C5,
C5 distribution, Insensate C6-8
Insensate C6-8
Pain 10/10 constant; 7/10 constant; 0/10;
McGill: 49/545 McGill: 27/54 McGill: 0/54
Meds* max dose + max dose, D/C | began decreasing
breakthrough breakthrough meds

*Meds: Hydromorph Contin, Gabapentin, Metadol, Olanzapine, Nabilone
and Endocet (for breakthrough pain)

*Update

= At 6 weeks post-treatment follow-up, patient remained free of daily pain,
he was physically active, and his Nabilone had been discontinued.

= Given these results are now a stable improvement, they are less likely to
constitute a placebo effect.

= Regular follow-up with gradual attempts to discontinue more medications
will continue.
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Interpretation and Debate

= How could hyperbaric oxygen therapy help late CRPS?

= An animal model of CRPS Iinvolves temporary ischemia (the chronic
post-ischemia pain model)?; HBO elevates tissue oxygen levels and
may help to reverse tissue ischemia and microvascular impairment

= Acute and chronic CRPS involves changes in inflammatory markers;
HBO has anti-inflammatory effects

= HBO is also known to cause vasoconstriction, so how would this help a
cold, blue IImb?

= Improved oxygenation may have been dominant over vasoconstriction

= Late CRPS is not just pathology of the limb, the brain is altered as well;
could this be one of the mechanisms of action for HBO therapy?

= Cortical representation of the affected limb Is altered in CRPS; there
may be central effects of HBO similar to those reported in late stroke3

= Could this all be placebo effect?

= Other therapies with strong potential for placebo response such as
motor cortex stimulation and sympathetic blocks did not have the
profound effect seen with HBO therapy.

= The patient will be followed to determine if these results are lasting, and if
his pain medications can be gradually decreased and discontinued.

Conclusions

= The degree of response in such a refractory case may open up
avenues to both the mechanisms and therapy for late CRPS.

= Future studies should be considered to confirm efficacy in similar
cases and, If successful, to determine the best point at which to initiate
HBO therapy when treating CRPS.
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