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The use of the recently rejeased anticonvulsant. gabapentin
(Neurontin), in the treaiment of severe and refractory reflex
sympathetic dystrophy {KSD) pain in six patienfs ranging in
age from 42 to 68 years is reported. Satisfactory pain relief
obtained in all six patients suggests that this medication is an
effective traatment for RSD pain. In addition to pain control,
early evidence of disease reversal in these patients is suggested.
Patient 6 is the first documented case of successful treaiment
and cure of the RSD pain syndrorae using gabapeatin alone.
Specifically, reduced hyperpathia, ailodynia, hyperaigesia. and
early reversal of skin and soft tissue manifestations were noted.
Gabapentin was chosen because it has properties similar to other
anticonvulsant drugs and because previous studies have shown
that it is’ weil tolerated and appears to have a beuign efficacy-
to-toxicity ratio. It was considered an acceptable and compas-
sionate therapeutic choice because previous medical and surgi-
cal approaches had becn ineffective for these patients, who
represent the first case series documenting the use of gabapentin
for pain management. Presently, the mechanism of pain relief
in these patients is unknown. In this article, the pathophysioclogy
of RSD is discussed. and a mechanism by which gabapentin
provides pain relief is proposed. In view of encouraging results
in these and other RSD patients, further scienitfic investigation
is needed to delineate the role of gabapentin in the treatment
of reflex sympathetic dystrophy.
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EFLEX SYMPATHETIC dystrophy (RSD) and ceusalgia
are generic terms that describe signs and symptoms that
follow injury to boue, soft tissue, and nerve. It is 3 syndrome
characterized by severe burning pain, hyperpathia, allodynia,
vasomotor and sudometor changes, edema, stiffness, and discol-
oration: if left untreated, it may progress 1o fixed trophic
changes.' It typically occurs in an extremiiy and can resalt
from trauma.>’ inflammatory disorders. myocardial infarction,
cerebral infarction, osteoarthritis, degenerative joint disease,
frostbite, burns, drugs (particularly phenobarbital),™® malig-
nancy, and paraneoplastic syndromes.® No known cause is iden-
tified in approximately 35% of the cases of RSD.
The buming pain, which may begin within minutes or hours
after the injury, is often inordinately intense and completely
out of propcrtion to the original injury. Centain aspects of the
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syndrome had been previously described,”® but the breadth of
the syndrome was not recogmized until 1864 when Mitchell
and colleagues'™ described their experiences with Civil War
wounded. Since most of the burning pain that Mitcheil described
résulted from nerve trauma, he labeled the condition *‘causal-
gia.""'? Characteristicaily. the initial pain may be confined to a
peripheral merve or specific vascular distribution, but if not
treated promptly or effectively, the syndrome will grow beyond
the originai area of injury, someuries even spreading to invelve
the opposite sxtremity. The syndrome is arbitrarily divided into
three stages. but since the condition represents a spectrum, few
patients exhibit ali the signs and symptoms in the same order.’”’

The acute stage begins at the time of injury, lasts for severai
weeks to months, and is characterized by aching and burning
pain restricted 0 a vescular, nerve, or root territory. Redness.
edema. and decreased range of motion may also be seen in this
stage.

The dystrophic stage begins approximately 3 months after
the injury and is characterized by pait extending outside of the
original vascular area or desmatome of injury. There may be
increased joint thickness. tendemness, and stiffness. and the hy-
perpathia and swelling is more pronounced. Some muscle wast-
ing and osteoporosis may be seen by the dystrophic stage.

The atrophic stage represents cnd-stage RSD. It usually de-
velops after 6 months of RSD. Pain is usually intense but may be
less severe than in the previous siages. The skin is customarily
cyanotic, pale. and cool. Conspicuous irreversible trophuc
changes are evident in the skin and subcutaneous tissues. The
skin has a smooth. glossy appearance, with loss of the usual
skin folds and wrinkles. The joints are typically thick and tender,
and joint motion is more restricted. In this stage. muscle wasting
and ostcoporosis are more evident. Swelling and hyperpathia
may be more pronounced.

The mechanism of the development of RSD symptoms is not
known, but many of them correlate with sympathetic nervous
system activity. In fact, improvement after sympathetic block-
ade ic commmon. For this reason, most RSD management strate-
gies consist of procedures that will biock central or penpheral
sympathetic activity 1c decrease pain inlensity and reverse some
of the tssue changes of raflex sympathetic dysirophy.

Gabapentin (Neurontin®), an anticonvulsant introduced in
February 1994, has been recognized as an effective, adjunctive
therapy with other antiepilepiic drugs for partial seizures with
or without secondary generalization. 7t is approved for patients
with epilepsy over the age of 12 years.'*" Gabapentia is avail-
able in 1G0-, 300-, or 400-mg capsules and can be taken with
or without food, The effective dose range is 300 to 600mg three
times per day. The usual starting dose is one 300-mg capsule
taken on day !, fwo 300-mg capsules on day 2. and three 3C0-
mg capsules on day 3."°

_ Common sice effects of gabapentin include somnoience. diz-
ziness, ataxia, and fatigue. Gabapentin, a structural analegue of
7-_amincbutyric acid {GABA), was synthesized as a GABA-
mimetic drug that could cross the bioed-brain barrier’® however,
its pharmacodynamic mechamsm is different from other sub-
stances that interact with GABA synapses, such 2s vaiproic
acid. phenobarbital, benzodiazepines, and vigabatrin. Its bind-
ing occurs i1 the outer tayers of the neocornex and the hippocam:-
pus. but the receptor and its biochemical tunction remain undis-
covered. Gabapentin does not bind to benzodiazepine.
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glutamare. glycine, GABA,, GABA,, and N-methyl aspartate
receptors and may have a novel binding site in the nervous
system.” The drug is absorbed craily withou: interference by
‘ood and reaches peak serum concentrations after 2 to 3 hours.
Gabapentin is not bound to plasma proteins and is eliminated
only by renal excretion in its original form. It is not metabolized
by the liver and does not induce hepatic oxidase enzymes. Be-
cause of the absence of hepatic metabolism and lack of protein
binding, there are almost no interactions between gabapentin
and other drugs. Antacids reduce the biouvailability of the drug
up 1o 24%, which may require an appropriate increase in the
dose of gabagentin, Although cimetidine induces a slight de-
crease in renal excretion, it is not expected 1o be of clinjcal
significance.’

CASE REPORTS

Case 1

A 52-year-cld woman developed right arm reflex sympathetic
dystrophy after she fell down on November 21, 1991. When
she grabbed the railing she wrenched her shoulder and righi
arm. Subsequently, she experienced gradual onsst of buring
pain and swelling in her right hand, arm. and choulder. Six
months later, after evaluation by 6 different physicians, RSD
was diagnosed. In the ensuing months., 5 stellate ganglion blocks
were compieted, each resuiting in an ipstiateral Homer's syn-
drome, vasomotor dilatation, and normatlization of skin color in
the involved extremity. The patient. however, experienced only
temporary pain relief. Previcus treatmenis had also included a
transcutaneous electrical-nerve stimulation (TENS} unit, physi-
cal therapy, peripheral nerve anesthetic blocks, mild to mod-
erate opicid analgesics, nonsteraidal anti-inflammatory drugs
(NSAIDs), and occupaticnal therapy that resulted in transient
improvement only. When seen in our clinic in January 1993,
she complained of burning pain in the right hand and waist,
extending to her shoulder. She alsc experienced cramping and
paresthesias of the right arm and hand associated with numbness
and throbhing of the fingers. On a verbal pain scale she rated
her pain at 8/10 to 10/10 in severity. The pain was made worse
by light touch, rubbing, anxiety, fatigue. strong emotions, rais-
ing her arm, or driving her car. Besides RSD, her medical
history was significant for multipie medication allergies and a
secondarily generalized seizure disorder.

Examination revealed a swollen right forearm and hand that
was red and exquisitely painful. Her fingers were swollen and
finger movement was limiied because of flexion deformities.
Her skin had a waxy sheen and she withdrew from even the
lightest touch by her examiner. The remainder of the examina-
tion was significant for findings consistent with rotator cuff tear
of the left shoulder. A iriple phase bone scan showed symimetric
bilateral increased uptake involving the joints of the hands and
wrists. The pattern ¢f uptake was consistent with the clinical
diagnosis of RSD.

RSD developed in her left arm and nand in September 1993
and the patient experienced major depression. She eventually
agreed to treatment with gabapentin, and received the initia!
300-mg capsule on May 20. 1994, at Sem. Within 2 hours, she
had complete relief of pats. She experienced euphoria, mild
disonientation, dizziness, and drowsiness. After her second 300-
mg gabapentin capsule. she developed a slight headache and a
“‘tight hat band’’ sensation. She experienced leg cramps and
diarthea after the third dose. (The leg cramps responded to
baclofen, but have since resolved.) By day 3 of treatment, the
diarrhea was gone and her mood had improved; she awakened
with a feeling of increased energy. On day 4, she developed
pruritus which was mostly relieved by diphenhvdramine HCL.

Qn day 10 of gabapentin therapy. she held her grand nephew
?or the first ume. By day 1S, she reported only slight burning
in the righi upper extremity, increased finger movement. and
improved hundwriting. Occupational therapy sessions subse-
quently were fess poinful, and her therapist (who was unaware
of the gzbapentin therapy) cbserved that after a year of treat-
ment, the patient was finally showing improved range of motion.
Follow-ug examinations showed complete disappearance of al-
lodynia, and hyperesthesia in her right hand. Approximately
one month after she began gabapentin therapy, the skin color
and texture ot her right hand was normal, she had regained use
of her middle finger {which previoush had been immobiiized
by the R3D). and she had a strong (5--/5), pain-free grasp.

During the first week of therapy, the euphoria and disorienta-
tion gradually dimirished; nevertheless, the patient’s mood im-
provement was almost as consequential as her pain relief. She
begun dressing neatly, wearing make-up and dicting, and she
started an exercise program. Fanuly and friends were now able
10 touch and hug her without inducing pain. Finally, she began
a suppori group for other RSD paticnts.,

Case 2

A #2-year-old womarn was referred for evaluation and treat-
ment of RSD of her ieft arm after she fell and dislocated her
elbow on November 14, 1992, The arm was pluced in a cast.
but she experienced severe pain in her left hand and arm, which
was swollen and red when the cast was removed on December
12, 1992, A repeat x-ray showed continued purtial elbow dislo-
cation with a small chip fracture. In February 1993, she was
told that ~he had RSD; she was unable to care for her disabled
child, or 10 drive or to curl her hair. Past treatments consisted
of ibuprofen 400 mg tour times daily. an elbow and hand brace.
and a TENS unit. Her medical history was signiiicant for glau-
coma and decreased visual acuity.

Upon presentation, her left shoulder, urm, and hand pain was
described as 8-9/10 on a verbal pain scale of severity. The
shoulder pain was p:ercing and burning, and the elbow pain
was stabbing in nature. She also described a subjective sensation
of cold and bumming in her hand and arm. Finger pain was
accompanied by tightness and numbness. Rubbing, vibratior,
light touch, straining, or cold temperatures aggravaied the pain.

Her left uppeér extremity was cold to touch and the mottled
skin had 2 bluish hue. The hand and tingers had a white, glossy
sheen and there were flexion contructures. Elbow extension was
painful and limited to 70°. Her grasp was 3+/5, finger abduction
was markedly restrict=d. and wrist dorsiflcxion was 4/5 but was
{imited by pain. Alcdynia and hyperpathia were present in tae
left arm and hand. Additionally, it was noted that she had sen-
sory loss o pin prick and temperature in the ring and little
finger of the left hand

Initiai manugement of the RSD included stellae ganglion
blocks, which provided signiticant reduction of her pain and
temporary reversal of her other symptoms. Peripheral anesthetic
nerve blocks gradually reduced her hand pain and physical ther-
apy maintained limited extremity mobility.

After appropriaie discussion, the patient consented to a mal
of gabapentin therapy. After taking only one 300-mg gabapentin
capsule in late May 1994, the patient reported that her pain
intensity dropped to a tolerable 1-2/10 severity on a verbal pain
scale. With her second capsule, she roted increased throbbing
and enhanced warmth in her left arm and hand. Associated with
this warmth was a change in skin color and resolution of the
mottled appearance that had becn present in her left upper ex-
tremity for years. Additionally, she noted a moderste reduction
in arm swelling and reponed increased finger range of motion
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and touch sensation. Initial side effects included disrhea. cu-
phoria, giddiness, dizziness, mild disorientation. and leg
cramps. The diarrhea ceased after 24 hours and the euphoria,
giddiness. and disorientation resolved sitee the hrst week of
therapy. Reduced extremity pain was accompanied by an in-
crease in temperature from 34°C o a maximuin of 37°C. This
patieni twice had dramatic worsening of het pam—oace when
she missed two doses of gabapentin and once when ciprohepta-
dine. a serotonin antagontst that was used to treal her migraine
headaches. resulted in a temporary loss of pain control,

Case 3

A 37-yvear-old woman medical transcniptionist developed se-
vere pain in the right foot in July 1991, To understand what
was being said on tapes that she transcribed, she rewwound them
repeatedly, using her right foot. Her pamt syadrome was diag-
nosed as posterivr tibial nerve entrapiient and pain was relieved
oniy temporarily by a surgical procedure. X-rays of her foot
and magoetic resonance imaging (MR of the back obtained
in 1993 were regative. Following chiropructic therapy in Janu-
ary 1994 (10 conect a leg length discrepancy), the patient also
develeped severe right back, groin, and hip pain. On presenta-
tion. she complainzd of constant. severe pain {¥-10/10) in the
right foot. The right knee pain was described s “sutfocating.”
Her back pain was dull and stabbing, the pain increased with
leg movement or ambulation.

At initial evaluation she was taking no medications, but past
wreatments had included NSAIDs. Additionaily. she had re-
ceived 4 anesthetic nerve blocks at & major pain center. The
staging questionnaire established that she was in the atrophic
stage of RSD. Otherwise, she was in excellent health. without
any known medical problems.

Examination showed evidence of previous third-dezree burns
of the right unteromedial leg. The skin on the right foot was
smooth and her toenails were coarse. She demonstrated allo-
dynia, hyperesthesia, hyperalgssia, and hyperputhia of the right
fool. She could not extend her knee completely and palpation
of the medial aspect of the knee and the lumbas spine areu
caused puin. Straight leg raising was negative. The neurological
examination was otherwise within normal limits. A tripte phase
bone scan showed bilateral diffusely increased uptake of the
radiotracer in the joints of the lefi forefoot and hindfoot as well
as along the calcaneal surtace consisient with RSD.

After consent was obtained, the patient began her first course
of gabapentin therapy at 306 mg three times a day in May 1994,
She reported pain reliet in her right lez, but her oot wus most
improved. Subsequently. she guartified her pain reliel as
*good.”” Other than fecling groggy. the patient expericaced few
adverse effects from gabapentin therapy. This side effect has
completely rescived.

Case 4

A 45-vear-old woman was reterred for treatinent of RSD of
both lower exiremities. She was injured in June 1991 when she
feil while climbing stairs. Burning pain began alnost immedi-
ately and was accompanied by swelling and dark discoloration
of her left leg. In the first three months after the injury, she
experienced stiffness, limited mobility of the affected area. and
severe burning and aching at the injury site. Later, she noted
increased sensitivity to stimuli, accelerated nuil growth, local-
ized edema. muscle spasms, and vasospasm. As tune passed,
she noted muscle wasting, edema. and hair loss.

On presentation 1o our clinic she wus experiencing intractable
pain of the entire left limb. Her treatment included ronriptyline
{Pamelor®) 25 mg at bedtime. By February 1994, despite a series
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of intravenous regicnal sympathetic biocks. she had increased
swedting und pain in her right fooi. Acrobics and water jogging
were prescribed 1o slow the spread of the RSD, but these activi-
ties were rovtnely foo painful to perform. She underwent auto-
nomic testing to delermine her potential response to lumbar
sympathetic blocks, but she dechined this therapy because of
apprehecsion about needle injections. Adaptive behaviors initi-
ated by the patient inclueded tactile desensitization of her tooi
prior © puting on her sock. Additionally, she wore an oversized
shoe and sock to reduce sain caused by their contact with her
toot.

The pain in both knees, left foot. and ankle was described ax
burning. sharp. shooting squeezing, and needlelike 1n quality
and ranged tfrom 5/10 10 9710 in intensity on a verbal pain scale
Additionslly, leg cramps routinely occurrad throughout the
aight and she experieaced buming back spasms. A triphasic
bone scan obtaingd on 2ctober 14, 1991, showed ditfuse uptake
of the ridiatracer in the joints of the left forefoot and hindfoo!
and along the posterior calcaneat suriace.

Newrological examination of the left lower extremity was
difbeul: because the putient’s pan itmited motor testing of her
leg and fout. She exbibited a withdrawal response when the
examiner attempted to teuch her leit ieg. Her gait was antaigic:
she had decreased range of motion of the left foor and ankic
joints. The skin of her teft leg showed dystrephic changes.

The patient gave her informed consent to pun therapy with
zabapentin at a dose of 30 mg three times a day. The following
week, she reported a 75%: reduction of her pain intensity. Fur-
thermore, she reported thai her pain had dropped to 2-3/10 on
a verbal pain scale atter taking only 3 gabapzntin- capsules.
Adverse etfects of fatigue and drowsiness diseppeared by the
second day of therapy. Additionally. she had spentancous i€so-
lution of back pain affer starting gabapentin, but this was short-
lived. A repeat bene scan obtained approximately 1 week after
implenienting gabapenun therapy showed diffuse increased up-
take involving the jetnts of both feet. The patien! continued (©
have excellent pain control while wking gabapenun therapy.

Case 5

This paticnt is 2 teacher who developed RSD of the right
upper extremity after she fell on February 2. 1993. A commi-
nuted Colfes’ fructure of her right wrist resulted in such severe
pain that she would not altow the physician to tonch her hand
or wrist. External fixation of her wrist was completed in March
with removal of the last of the pins on May 3. 1993, During
the first 3 months, she experienced severe buriling pain, aching.
and stiffness at the injury site. Subsequently. she also noted
increasing sensitivity to stimulus, more ditfuse pain. acceleraizd
hair and nail growth, localized edema, muscle spasm. and vaso-
spasm in her right upper extremity. She reported pain in the
right side of her neck. shoulder, rib cage. arm, forearm. and
wrist. The shoulder verbal pain scale was 5/10 in severity and
the wrist pain was rated at 10/10. She described a steel band-
like sensation extending from her shoulder to her wrist when
she movad her arm. Furthermore, she reported aggravation of
her pain with vibration, fatigue. sudden movements, and lack
of sleep. Additionally, 4 months before her initial evaluation.
she had developed pain in the left hand.

Physical findings were consistent with the atrophic stage of
RSD. Neurological examination showed weakness and limited
motion ol the interphalangeal joints of her right hand. She had
mild atrophy and weukness of the nght triceps muscle. Besides
allodynia and hyperpashia. the patient demonstrated decreased
pin prick und temperature sensation in the thumb and index
finger of the left hand. Musculoskeletal examination of the night
shoulder and neck showed trigger point tenderness and palpable



