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Spinal Cord Stimulation

Spinal Cord Stimulation for Treatment of
Chronic Regional Pain Syndrome

The benefits of and keys to using an implantable spinal cord stimulator
to relieve neuropathic pain.

iagnosing and tr eating neur o-

pathic pain can be v ery difficult

for healthcare providers, and even
more frustrating for patients. Manage-
ment of neuropathic pain varies widely,
and options include oral adjuv ant and
topical analgesics, opioids, physical ther-
apy, and regional anesthesia.

One of the most effective methods is a
form of neur omodulation called spinal
cord stimulation (SCS).SCS is a reversible
procedure that is effecti ve in r educing
pain and beneficial in restoring function
to the affected extr emities. This article
provides backg round on Chr onic Re-
gional Pain Syndrome (CRPS) and its
treatments, and explores the benefits and
practicalities of using spinal corxd stimula-
tion to treat patients suffer ing from this

type of neuropathic pain.

Causes of Neuropathic Pain
Neuropathic pain of any origin can be
debilitating to patients. Especially frus-
trating to patients-is that neur opathic
pain is one of the most difficult condi-
tions to treat, and may require repeat of-
fice visits and extensi ve adjustments in
medications.

Common causes of neur onal injury
that cause neur opathic pain include
complex regional pain syndrome types

I and 1II, diabetic peripheral neuropathy,

phantom limb pain, postlaminectomy
syndrome, compression and nerve en-
trapment syndromes. However, neuro-
pathic pain can also occur in the
absence of any injury or known cause.
Neuropathic pain may result from ale-
sion in any part of the nervous system.'
It can involve uninjured adjacent neu-
rons leading to per ipheral sensitization
and increased excitability of the brain
and spinal cord due to central sensitiza-
tion.

Typical manifestations of neuropathic
pain include a burning sensation, throb-
bing pain accompanied b y allodynia
(pain with light touch), h yperalgesia
(exaggerated pain from pinprick), and

sensory deficits.”

Complex Regional
Pain Syndrome Primer
The ter minology of CRPS , for merly
known as Reflex Sympathetic Dystophy
(RSD), was revised in 1994 by the Inter-
national Association for the Study of
Pain.” The following is a brief overview.
CRPSType I (RSD) includes the fol-
lowing clinical findings: allodynia (such
as sensory changes), regional pain, tem-
perature abnor malities, edema, skin
color alterations, and abnor mal sudo-
motor activity. CRPS Type II (causalgia)

includes all of the above findings along

with a'definiti ve peripheral nerve le-
sion. It is also important to note that not
every criterion will be present in all pa-
tients with CRPS.

While the pathophysiology of the dis-
ease 1s not well understood, pain remains
essential to the diagnosis. Therefore, it is
important to consider the possibility of
CRPS when treating a patient who has
pain that is disproportionate to the incit-
ing event. CRPS usually occurs after an
inciting e vent such as surger vy or an
episode of trauma. It is important to note
that CRPS has been reported event after
trivial events such as venipuncture. In fact,
there ha ve been documented cases in
which the patient may not even remem-
ber the event, because it seemed at the
time such a minor, everyday occurrence.

Exclusion criteria for CRPS preclude
patients with clinical findings that ar e
temporarily proportionate anatomically

and physiologically to an injury.*

Methods for Managing
Neuropathic Pain

Recognizing neuropathic pain is the fist
step in tr eatment; attempting to med-
ically manage the condition is often the
second. Medications that have been used
to successfully treat neuropathic pain in-
clude the adjuv ant analgesics. These

medications are referred to as adjuvant
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analgesic because their pr imary indica-
tion is to tr eat conditions other than

pain, such as depression or epilepsy These
medications include anti-epileptic drugs
(such as gabapentin and pregabalin), tri-
cyclic anti-depressants (such as amitripty-
line and desipramine), and ne wer
serotonin-norepinephrine reuptake in-
hibitors (such as dulaxetine, venlafaxine).

Opioids such as tramadol ar also be-
lieved to be effecti ve when used in
combination with other medications
and aggressive physical therapy. The use
of opioids in neuropathic pain was ini-
tially controversial, but is now recom-
mended as fir st-line tr eatment for
neuropathic pain.'?

Topical analgesics such as capsaicin
cream have been shown to be beneficial
by depleting substance P fr om the pe-
ripheral ter minals of sensor y ner ve
fibers.*¢ Selective serotonin reuptake in-
hibitors, on the other hand, have been
shown to be no mor e effective in the
treatment of neur opathic pain than
placebo in patients who ar e not clini-
cally depressed.”®

In addition to medical management,
mobilization of the affected extemity is
essential in the tr eatment. The role of
the physical therapist should not be un-
derestimated when treating a CRPS pa-
tient because immobilization of the
affected extremity is counterproductive.

Regional anesthesia as well as topical
analgesics may be used in helping r e-
store function to an effected extr emity.
Sympathetic blocks are useful in iden-
tifying pain that is sympathetically me-
diated. The procedure is perfor med by
placing the tip of the needle under flu-

Figure 1
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Figure 1.The implantable spinal cord stimulator
masks pain signals by delivering pulses of elec-
trical current directly to the spinal cord, thereby
targeting pain in multiple areas.

oroscopic-guidance anterior to the L2
or L3 vertebral bodies.A local anesthetic
is injected to interrupt the transmission
of the lumbar sympathetic nerves. Ob-
jective deter mination of a successful
block includes findings of v asodilation
and increased temperature in the ef-
fected extremity.

If a patient r eports reduced pain after
the procedure, then the pain is classified
as being sympathetically mediated. Sym-
pathetic blocks performed before physical
therapy may aid in facilitating mobiliza-
tion of the effected extemity and greater
participation in physical therapy. A series
of lumbar sympathetic Hocks are contin-
ued until either the patient receives reso-
lution of their pain or no longer

demonstrates continued benefit.
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History of

Spinal Cord Stimulation
Neuromodulation is a scientifically
proven treatment usedto alter the elec-
trical signals sent to'the brain and spinal
cord. SCS, a form of neuromodulation,
masks the painsignals by deli vering
pulses of electrical current directly to
the spinal cord, thereby targeting pain
in multiple areas (see Figure 1).

The use of SCS w as first reported by
Shealy in 1967.7 Since then, the device
has been used to treat a variety of painful
conditions. SCS has been widely applied
to a variety of neuropathic pain condi-
tions over the past 30 years. Clinical stud-
ies show it is a safe , effective therapeutic
modality for reducing chronic refractory
pain of the trunk and limbs.'

The spinal cord stimulator itself is an
implantable medical de vice that both
generates and transmits an electrical im-
pulse, thus cr eating an electr ical field
that stimulates the dorsal column fibers
in the spinal cord. These electrical im-
pulses convert pain signals into par es-
thesias, which ar e per ceived b y the
patient as a tingling, pleasant sensation.

The potential advantages of SCS in-
clude the reduction or elimination of
medication use in addr essing patients’
pain. In addition, SCSisar eversible
procedure that is effecti ve in not only
providing anaglesia b ut also r estoring

function to the affected extremities.*

SCS Mechanism of Action

A variety of theories have been postu-
lated as to the mechanism of action of
spinal cord stimulation. In the gate-con-

trol theory, first published by Melzack
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and Wall in 1965, " the authors postu-
lated the existence of a pr overbial gate
in the dor sal horn of the spinal cor d.
This so-called gate controls the trans-
mission of neural activity.'” By stimulat-
ing the dor sal hor n and ther eby
activating the large diameter affer ent
nerve fibers, the gate could be closed,
resulting in suppression of painful inputs
to the central nervous system.'?

While the exact mechanism of SCS
is still debated, recent studies have sug-
gested that the effects of SCS ar medi-
ated by multiple mechanisms and ar ¢
effective in neuropathic, sympathetically
mediated pain and ischemic pain
states.'? SCS is thought to affect the
neurotransmitters in the central newous
system, acti vate supraspinal cir cuits,
modulate the spinothalamic tracts, sup-
pression of sympathetic activity and ac-
tivation of the descending inhibitor y

pain pathways. "

Indications for Use of SCS
SCS is indicated for pain in the tr unk
and limbs. It has been shown to be eftec-
tive in painful conditions such as radicu-
lar pain syndromes, failed back surgery
syndromes, and CRPS." In addition to
neuropathic chronic pain conditions in
the trunk and limbs, other applications
for SCS have been cited in the litera-

ture.'+10

Surgical Technique

A screening trial that lets the patient test
drive the spinal cord stimulator device is
performed before permanent implanta-
tion of the device. The trial can be done

in the office under light intra venous se-

Figure 2
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Figure 2. A screening trial lets the patient test drive the spinal cord stimulator device before perma-
nent device implantation. During the trial, the leads are taped to the skin and connected to an external

battery via an extension cable:

dation and local anesthesia while the pain
medicine physician percutaneously in-
serts the leads. The trial leads are removed
after the trial period regardless of their
outcome. This lets the treating physician
and patient adequately assess the benefit
derived from the trial before proceeding
to surgical implantation. Hence, remov-
ing the per cutaneous leads mak es the
trial a reversible procedure and helps ad-
dress patients’ pre-operative concerns.
The patient is placed in a pone posi-
tion.A 14-gauge epidural needle is typ-
ically inser ted into the upper lumbar
epidural space. The spinal cord stimula-
tor leads are then inserted through the
needle and advanced cephalad into the
thoracic epidural space under fluor o-
scopic guidance. For the lower extrem-
ity, the lead tip is typically placed
between T10 and T11. For bilateral leg

pain, two leads ar e typically inser ted.

Each lead has eight contacts.

During the trial, the leads are taped to
the skin and connected to an exter nal
battery via an extension cable (see Fig-
ure 2). The goal is to overlap the pares-
thesias produced by the device with the
patient’s painful areas. The device repre-
sentative uses an extemal programmer to
adjust the voltage, pulse width and fr e-
quency (see Figures 3 and 4). The pa-
tient is given several programs to choose
from, the tr ial phase typically lasts be-
tween 3 and 7 days, which lets the pa-
tient assess the effecti  veness of the
stimulation under normal circumstances
and in nor mal surroundings."” The pa-
tient is able to turn on and off the device
using a wir eless remote control. Upon
completion of the trial, the patient re-
turns to the physician’s office to have the
leads removed.

A trial is consider ed successful if a

Supplement to Podiatry Today ° February 2010 5



Figure 3
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Figures 3 and 4. Once the trial device has been
attached, the device representative uses an exter-
nal programmer to adjust the voltage, pulse width
and frequency.The patient is able to access sev-
eral programs over the 3- to 7-day trial phase.
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Figure 5. During surgical implantation, a subcu-
taneous pocket is created in the gluteal area for
the impulse generator (battery). The leads are
then tunneled to the pocket and connected to
this rechargeable battery.

50% reduction in the intensity of the
pain is achieved. If the trial is successful,
the patient is then scheduled for im-
plantation of the device in an operating
room as an outpatient pr ocedure. Im-
plantation of the SCS can be perfomed
either percutaneously or open. Open
surgical placement involves the use of a
paddle lead placed thr ough an open
laminotomy incision.

For permanent lead placement, a skin
incision is made at the lead inser tion
site. Once the leads ar e placed in the
epidural space, they are anchored to the
fascia or supraspinous ligament. A sub-
cutaneous pock et is cr eated in the
gluteal area for the impulse generator,
or battery. The leads are then tunneled
to the pock et and connected to this

rechargeable battery (see Figure 5).

Summary
Spinal:cord stimulation has a high initial
acquisition cost, but reductions in med-
ication usage, physician visits, emergency
room visits, absence from work, surgeries,
and additional hospitalizations offset over-
all costs. 7 Many studies ha ve shown
spinal cord stimulation is cost-effective in
treating pain in comparison to other con-
servative therapies; Bell et al sho w SCS
pays for itself within 2.1 years."!8

In the follo wing pages, we explore
three real clinical cases in which SCS
was used to treat different CRPS situa-
tions: after neuroma surgery (see p.7);
after hammertoe surgery (see p. 10);and

after failed tarsal tunnel (see p. 12). H
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Residual Neuropathic Pain

Clinical Case Report No. 1: Residual
Neuropathic Pain After Neuroma EXxcision

A patient who was successfully treated by spinal cord stimulation
for a recurrent neuroma and residual neuropathic pain after previous

surgical resection

orton’s inter metatarsal neu-

roma is a compr ession neu-

ropathy that most commonly
involves the digital nerves. The patient
history, clinical findings and tr eatment
guidelines have recently been published
and are based on a consensus of cument
clinical practice and a r eview of the
clinical literature. The guidelines were
developed b y the Clinical Practice
Guideline Forefoot Disorders Panel of
the American College of F oot and
Ankle Surgeons.!

Neuromas ar ¢ most commonly
found in the 3r d interspace, but can
occasionally occur in the other spaces
as well. The patient history will typi-
cally describe a b urning or tingling
sensation and possible numbness that
involves the associated digits. The pa-
tient may describe a “hot pok er” or
“wrinkle in the sock” sensation that is
exacerbated in shoe gear and with am-
bulation. Relief is often felt upon r e-
moval of the shoe and with massage of
the area.

The clinician will commonly be able
to elicit pain and a palpable click (Mul-
der’s sign) with manipulation of the in-
terspace. X-ra ys ar ¢ needed on the
initial visit to exclude any bony pathol-

ogy and MRI may be considered to aid

in the diagnosis. Devices such as ultra-
sound and pr essure-specified sensor 'y
device (PSSD) can be v ery helpful if
available to the clinician.

The diagnosis is made clinically;other
ancillary tests should be r eserved for
atypical pr esentations or to'exclude
other types of patholo gy: Pathological
conditions that mimie Mor ton’s neu-
roma include stress fracture, metatarsal
phalangeal joint bursitis, metatarsal pha-
langeal joint instability or predislocation
syndrome (PDS), neoplasm, metabolic
peripheral neuropathy, or other chronic
pain syndromes.

Initial treatment consists of the use of
wider shoes, metatarsal padding, anti-in-
flammatory medications and injections
of either steroids or 4% alcohol. If the
pain does not r esolve, the most com-
mon surgical procedure is excision of
the neuroma (see Figures 1 and 2 ).
Decompression surgery and cryogenic
neuroablation are becoming more com-
mon in attempts to decr ease the com-
plications associated with resection such
as, stump neuroma, seroma, wound de-
hiscence and infection.

Recurrent or stump neuroma can be
a challenging entity for the clinician. It
has a recurrence rate of 3% to 24% after

2-12

dorsal excision, and patients who

have failed a primary nerve resection are
often hesitant to undergo fur ther sur-
gery. The symptoms of r ecurrent neu-
roma can often o verlap with multiple
etiologies including or thopedic and
neuropathic pain conditions.

Attempts have been made to de-
crease the incidence of r  ecurrence
with conservative and surgical tech-
niques. More conservative treatments
include injections (steroids or 4% al-
cohol), massage, ultrasound, orthotics,
NSAIDS, and adjuv

During initial surger vy, the se vered

ant analgesics.

nerve is relocated into a local m uscle
belly during the initial surger y. This
may aid in preventing localized trauma
to the ner ve, but there has been no
proven tr eatment to pr event “r e-
growth” of the ner ve."” Additional
surgical treatment is commonly per-
formed via plantar excision with fur-
therr  esection and m uscular
implantation with the possible need of
an additional tarsal tunnel release.™
Pain and n umbness to the plantar

foot, under or betw een the metatarsal
heads is the pr imary complaint. Accu-
rate clinical diagnosis is paramount to
successful treatment; consultation with
a pain management ph ysician may aid

in accurate diagnosis and tr eatment. If
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Figures 1 and 2. If the pain caused by a Morton’s intermetatarsal neuroma does not resolve with med-
ical management, the neuroma can be surgically excised.

there is any doubt that the pain is neu- The neur oma is often located in
rologically induced, one can consider an  close proximity to either the 3r d or
MRUI for evaluation of a stress fracture ~ 4th metatar sal head. PDS m ust be

or bursitis to the associated structures.  ruled out. Occasionally, a patient will
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present with PDS after nerwe resection
or due to possible misdiagnosis of PDS
before the initial nerve resection. Pal-
pation in the ar ea will elicit pain in

both recurrent neuroma and PDS, but
the clinical history is quite differ ent,
thus the clinical history is essential in
making the diagnosis.

Neuroma and r ecurrent neur oma
pain are significantly r educed when
the patient is bar efoot or wears wide
shoes, wher eas PDS is often most
painful when barefoot. A simple clini-
cal test is to strap the toe in a slightly
flexed position with a coss-tape or by
buddy splinting the associated toes.
Recurrent neuroma diagnosis can be
aided by use of a PSSD." Other neu-
rological problems that may compli-
cate the diagnosis of r ecurrent
neuroma are diabetic peripheral neu-
ropathy, idiopathic per ipheral neu-
ropathy, tar sal tunnel syndr  ome,
and radiculopathy.

The following case reports a patient
who was successfully treated by spinal
cord stimulation for a r ecurrent neu-
roma and residual neuropathic pain after

previous surgical resection.

Patient and Case

A 31-year old woman presented to
the office 9 months after newe resection
for 2nd and 3r d interspace neuromas,
originally performed by her orthopedic
surgeon. Her pain was improved for the
first 2 months. However, she had a r e-
currence of pain that w  orsened 3
months after the surgery.

The patient tried physical therapy
and aTENS unit, both of which failed
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Figure 3

Figure 3. A 31-year-old woman who could not gain pain relief from more conservative treatments —
such as orthotics and anti-neuropathic medications — for neuropathic pain after neuroma excision un-
derwent permanent implantation of a spinal cord stimulator. After 8 months, she was able to discon-
tinue all pain medications.

to impr ove her pain. She w as then
started on a combination of anti-neu-
ropathic medications — gabapentin
and nortriptyline — without relief. A
series of local ster oid injections and
peripheral nerve blocks provided only
temporary relief.

Initial pr esentation w as for “foot
pain after surgery.” The patient’s his-
tory also revealed lower back pain.Lo-
calized tenderness plantar and slightly
lateral to the 3rd metatarsal head was
observed with “shooting pain” proxi-
mally. X-ray findings were negative for
osseous pathology.A tentative diagno-
sis of recurrent neuroma was made and
the patient was instructed to use pre-
gabalin 75 mg PO ghs for 3 days then
BID on day 4. Over-the-counter or-
thotics were customized to oftload the
area, and she was given a prescription

for an MRI. She was then instructed

to follow up in 2 weeks.

The patient denied any relief with
orthotics or with pregabalin. Her MRI
was negative for stress fracture or bursitis,
butshowed inflammation to the plantar
toot between the metatarsal heads. The
patient refused any further invasive pro-
cedures and was referred to a pain man-
agement physician for further care.

The patient was then initiated on du-
loxetine, hydrocodone and diclofenac,
all of which failed to improve her symp-
toms. A lumbar sympathetic block also
failed to alle viate her symptoms. After
failing conservative treatment and con-
tinuing to suffer fr om lower extremity
pain, the patient agreed to a 5-day spinal
cord stimulator trial using the Precision
Plus™ (Boston Scientific Cor poration,
Valencia, CA).

During the trial, the patient reported

greater than 80% reduction in her pain.

She underwent permanent implantation
of the spinal cord stimulator (see Figure
3). At the 8-month follo w-up, the pa-
tient has been ab le to discontin ue all
pain medications. For exercise, she has
even returned to her pr ior routine of

long-distance running. l
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Clinical Case Report No. 2: Development of
CRPS After Hammertoe Surgery

A patient who was successfully treated with spinal cord stimulation for neu-

ropathic pain resulting from a second hammertoe

ammertoe correction is a part of

every surg ical practice . These

digital contractures can occur in
all three planes of motion including the
frontal, sagittal, and transverse planes.'
Initial classifications of the digjtal defor-
mities we often encounter will include
claw toe, mallet toe, curly toe, and the
classic hammertoe. The specific term to
be used depends on the location of hy-
perextension and hyperflexion. With the
classical hammertoe deformity,? we see
hyperextension at the metatar sal pha-
langeal joint as well as at the distal in-
terphalangeal joint and an associated
hyperflexion at the proximal interpha-
langeal joint.

The etiology of the defor mity in-
cludes intr insic m usculature imbal-
ance, length ir  regularities of the
respective lesser metatarsals, an elon-
gated plantar plate , progressive con-
tracture secondary to an arthropathy
and the list goes on from there. From
a biomechanical standpoint, we often
refer to the causes of hammer toes to
be flexor stabilization, ® extensor sub-
stitution,*® or flexor substitution.! Re-
gardless of the etiolo gy, when digital
deformities lead to pain or tissue
breakdown, they must be addressed.

Treatment generally falls into two
categories: conservative care and sur-

gical inter vention. Conser vative op-

Figures 1 and 2. Many surgical options are now
available for hammertoe, including digital arthro-
plasty, digital arthrodesis, tendon transfers, and
tendon lengthening.

tions, especially with a r igid digital
contracture, ar ¢ often limited to
padding and shoe modifications.While
different manufacturers have produced
more varieties of pads then most of us
will ever use, their goal is often the
same: alleviating pressure from the area
of irritation. A biomechanical argu-
ment for orthotics can always be made
when addr essing conser vative tr eat-
ment of hammer toes. If conser vative
measures fail to adequately address the

problem and the patient is a surg ical
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candidate, then surgical intervention is
a viable option.

Many surgical options are now avail-
able (see Figures 1 and 2). Surgical
options include dig ital ar throplasty,
digital ar throdesis, tendon transfer s,
tendon lengthening, flexor tenotomies,
capsular r ebalancing, capsulotomies,
plantar plate procedures, and implant
arthroplasties, as well as various com-
binations of those procedures.

As with any surgery, there is a chance
of complications — hammertoe surgery
is no exception. Surgical complications
of hammertoe surgery were well out-
lined by Judge.® Neuritis was discussed
among them; however, Complex Re-
gional Pain Syndrome (CRPS) was not,
because it is not generally considerd to
be a complication specific to or com-
mon with digital surgery.

The following case reports on a pa-
tient who was successfully treated with
spinal cord stimulation for neuropathic
pain (due to CRPS) r esulting from a

second hammertoe surgery.

Patient and Case

A 39-year old female presented to the cli-
nician with a painful second hammertoe.
Initial conser vative measur es included
padding, digital splints and shoe modifi-
cations. Unfortunately, the patient f ailed

to respond favorably to conservative care
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Figure 3

Figure 3. After implantation of the permanent spinal cord stimulator with a single lead at T-10, the pa-
tient no longer needs any medications to address her pain.

and progressed on to surgery.

The isolated digital surgery went well
and the patient initially appeared to be
recovering in an une ventful manner.
Unfortunately, approximately 3 weeks
post-operatively, the patient called r e~
questing “more” and “stronger” pain
medications. Given the abrupt change
in the patient’s desire for additional opi-
oids, she w as instr ucted to r eturn-to
clinic where she could be re-evaluated.

The initial clinician concern was for
the potential for abuse of the prescrip-
tion pain medication. What was instead
discovered upon her amival was an even
worse case scenario: The previously am-
bulatory patient presented to the clinic
on crutches. During the evaluation, the
patient was noted to be guar ding the
foot. She was also noted to have edema
to the second digit as well as the entire
forefoot. Examination revealed a tem-
perature difference between the aftected

and the contra-lateral lower extremity.

She was educated on concer ns re-
lated to neuropathic pain and the pob-
ability of CRPS

management included additional opi-

. Initial medical

oids and.an escalating dose of pr ega-
balin. After an extended discussion with
the patient, she revealed that she previ-
ously suffered from “something simi-
lar” when she had injur ed her upper
extremity, but related that the physician
had called it “something differ ent” at
the time.When the term reflex sympa-
thetic dystr ophy (RSD) w as men-
tioned, she immediately related that to
be the condition for which she had
been treated after what tur ned out to
be a lower-trunk brachial plexopathy.
Given the prior history of CRPS, this
patient was immediately referred to a
pain medicine practitioner for fur ther
treatment. The patient was initiated on
pregablin and dulo xetine by the pain
management physician. Three separate

lumbar sympathetic nerve blocks where

performed. Each block was performed
one day before physical therapy to facil-
itate patient participation:

The patient initiallyreported a 60%
reduction in pain following the sympa-
thetic nerve blocks, but the favorable re-
sults wher e not sustained foran y
significant'duration. The sympathetic
nerve blocks where discontinued be-
cause the last procedure failed to pro-
vide even temporary reduction in her
pain. Additional medical management
included oxycodone, methadone, hy-
drocodone, and clonazepam,all without
benefit to this patient.

The patient then underw ent a 7-day
spinal cord stimulator trial, using Preci-
sion Plus™ (Boston Scientific Corpora-
tion, Valencia, CA). The patient reported
a 90% reduction in her foot pain during
the trial and subsequently progressed to
implantation of a per manent spinal cord
stimulator (see Figure 3) with a single
lead at T-10. She has since returned to all
activities and no longer needs any med-
ications to address her pain.At 10-month
follow-up, the patient continues to main-
tain reduction in pain and remains a pro-

ductive, working member of society.
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Clinical Case Report No. 3:
Severe Neuropathic Pain Caused by
Tarsal Tunnel Syndrome

A patient who was successfully treated by spinal cord stimulation after
tarsal tunnel decompression failed.

arsal tunnel syndr ome refers to
compression of the posterior tib-
ial nerve as it cour ses along the
posterior-medial aspect of the ankle and
into the foot. Keck and Lam w ere the
first to describe the condition in 19622
The classic symptoms include parwesthe-
sias along the medial aspect of the heel
associated with a burning sensation into
the ankle. Pain is often agg ravated by
prolonged standing or walking and fre-
quently includes pain at night. Upon
examination, the clinician can elicit a
positive Tinel’s sign with percussion of
the tibial nerve. In rare cases, a space-
occupying lesion may even be palpated.
Accurate diagnosis of tarsal tunnel syn-
drome can be challenging. Many condi-
tions mimic findings of tar sal tunnel
syndrome. Examples of these conditions
include lumbosacral radiculopathy and
peripheral neuropathy. Although contro-
versial, electrodiagnestic studies are still
the most common objective test used for
evaluation. The use of a pr essure-speci-
fied sensory device (PSSD) has become
an alternative method of nerve conduc-
tion testing.” An MRUI should be odered
before treatment to evaluate for a space
occupying lesion as w ell as to exclude

entities such as intrafascicular ganglions*

and neurilemmomas,® which may mimic
tarsal tunnel symptoms.

Tarsal tunnel syndrome may be the
result of both intrinsic and extrinsic fac-
tors. Intr insic f actors include'o  ver-
pronation resulting in a traction injur'y
or direct compression within the flexor
retinaculum. Extrinsic factors include
lumbosacral radiculopathy, diabetic neu-
ropathy, ganglions; varicosities, and other
space-occupying lesions.

Conservative care should al ways be
attempted when possible. This may in-
clude orthotics, injections, anti-inflam-
and ph

therapy. Ob vious exceptions to pr o-

matory medications, ysical
longed conservative measures would in-
clude malignancy or a large
space-occupying lesion causing dir ect
nerve compression, as expedient surgical
intervention would be indicated.
Surgical decompression (see Figures
1 and 2) is associated with a high rate of’
complications. Gundring reported that
100% of patients de

Tinel’s signs and abnormal nerve studies

veloped positi ve

after surgery.® Raikin also noted that re-
visional tar sal tunnel surger y rar ely
yielded additional benefit to the patient’

Chronic tarsal tunnel pain that fils to

respond to conser vative treatment or
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surgical intervention poses a significant
obstacle to both the patient and ph ysi-
cian. Extrinsic factors such as diabetic
neuropathy or lumbosacral conditions
can be of such severity that a tamsal tun-
nel decompression provides only mini-
mal benefit to the patient — and ma y
even cr eate an exacerbation of their
pain. In these cases, a timely referral to
an interventional pain management spe-
cialist for spinal cord stimulation might
be indicated.

The following case reports a patient
who was successfully treated by spinal
cord stimulation to alleviate neuropathic
pain when surgery for tarsal tunnel syn-

drome failed.

Patient and Case
A 57-year-old female with multiple co-
morbidities, including diabetes mellitus,
obesity and fibromyalgia, presented to
the office with severe pain in both feet.
She was initially treated by her primary
care physician for diabetic neur opathy
and by another podiatr ist, who per-
formed cor tisone injections, initiated
physical therapy, and provided biome-
chanical support.

Despite this care, she denied any im-

provement in her intensity of heel pain



Failed Tarsal Tunnel Surgery

Figure 1

Figure 2

7 e

Figures 1 and 2. Surgical decompression is associated with a high rate of complications: One study
reports that 100% of patients developed positive Tinel’s and abnormal nerve studies post-surgery.

and continued to descr ibe a b urning
and tingling sensation in her feet. After
a historical review and physical exami-
nation, the initial working diagnosis in-
cluded heel spur syndome, tarsal tunnel
syndrome, and diabetic neuropathy.
Over the next 5 months,conservative
care included CAM Walker immobiliza-

tion, anodyne tr eatments, additional
physical therapy, a home TENS unit,
anxiolytics, nutritional and diabetic ed-
ucation, and opioids. Despite the addi-
tional inter vention, the patient w  as
unable to ambulate for longer than 20
minutes at a time . A nerve conduction

study revealed severe diabetic peripheral

neuropathy with tarsal tunnel syndrome
and infracalcaneal nerve entrapment.

The patient continued to describe bi-
lateral foot pain, but her left foot r e-
mained most symptomatic . Ph ysical
examination revealed a positive Tinel’s
sign. She also‘demonstrated a gastr oc-
equinus deformity and heel pain at the
insertion 'of the plantar fiscia with asso-
ciated infracalcaneal nerve pain.

She underwent surgical intervention
to the left foot including gastiocnemius
recession, tarsal tunnel decompression,
and partial plantar fascietomy with de-
compression at the infracalcaneal nerve.
She initially reported significant pain re-
duction to the heel b ut continued to
have bilateral pain associated with her
diabetic neuropathy and fibromyalgia.

Her neuropathic pain as well as her
left lower-extremity pain remained well
controlled over the following year, but
she developed progressive pain in her
right Achilles tendon. Radio graphs
showed a large retrocalcaneal spur to the
Achilles tendon and inser tional calcifi-
cation of the Achilles tendon. MR did
not reveal a tear to the tendon. After 6
months of conservative care, she under-
went surgical intervention including a
gastronemius recession, poster ior cal-
caneal spur resection, Achilles detatch-
ment, debr idement and r eattachment
with screw and washer.

She progressed well after surgery, in-
cluding r emoval of her har ~ dware 6
months after surgery. Nine months after
the surgery, she was doing well from a
post-operative pain standpoint, but devel-
oped a loss of balance, possibly associated

with her progressive diabetic neuropathy.
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Figure 3

Figure 3.Two weeks after the trial, the patient.underwent implantation of the device with dual spinal cord stimulator leads. Two years later, she continues to
use the spinal cord stimulator and has been able to discontinue the majority of the pain medications.

Her left footVAS was originally reported
as 10/10,now a 2/10.The right foot also
improved from the original 8/10 to 2/10.
Her neuropathic and fibr omyalgia pain
remained under the care of her primary
care physician.

She was referred to physical therapy
for her loss of balance and underw ent
gait therapy and anodyne tr eatments.
Several weeks into this therapy she pre-
sented with burns on her right foot and
ankle from the anodyne machine . She

was treated with local wound care, and

the wounds healed.

The patient subsequently missed sev-
eral of her scheduled appointments for
personal reasons and after a 3-month
gap, presented with severe foot pain. She
denied benefit with anodyne therap y
and related an exponential incr ease in
the intensity of her pain to both feet
after the burn from the therapy. Clinical
presentation included bilateral edema,
an antalgic gait and loss of balance.

Upon lower-extremity physical exam-

ination, the patient was noted to demon-
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strate pain with light touch to both
heels. She also demonstrated limited
ankle joint range of motion due to the
swelling of her legs. A venous Doppler
was ordered and did not demonstrate the
presence of a deep wenous thrombosis to
either lower extremity.

NSAIDs and opioids were prescribed
and adjustments were made to her anx-
iolytic medications. Despite this tr eat-
ment, she returned with severe burning
and tingling in both feet. Her pain was

reported to be worse at night, limiting
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her ability to sleep for any duration.

Clinical examination w as noted to
demonstrate allodynia and hyperalgesia
to the bilateral heels with nuscle weak-
ness and peripheral edema. A strong sus-
picion of chr  onicr egional pain
syndrome (CRPS) w as documented,
and the patient was referred to an inter-
ventional pain medicine ph  ysician.
Upon examination of the patient, the
diagnosis of CRPS was confirmed. The
patient failed medical management and
ultimately went on to receive a spinal
cord stimulator.

The patient was initiated on baclofen
to addr ess lo wer-extremity m uscle
spasms and celeco xib to addr ess pain
secondary to osteoar thritis. Additional
medical management also included the

following anti-neuropathic medications:

duloxetine, venlafaxine, gabapentin, and
pregabalin, which all failed to alle viate
her pain. Opioids where discontinued
due to intolerable side effects.

After failing conservative treatment,
the patient underw ent a 5-da y spinal
cord stimulator trial. During the tr ial
the patient was able to ambulate with-
out difficulty. She also r eported im-
proved sleep and a 95% eduction in the
intensity of her pain. Two weeks after
the trial, the patient underwent implan-
tation of the de vice with dual spinal
cord stimulator leads (see Figure. 3).

The patient continues to use her spinal
cord stimulator 2 years after implantation
and has been able to discontinue use of
the majority of the pain-medications. As
demonstrated in the patient described in

this case r eport, implantab le SCS can

provide a safe modality for the teatment
of chronic pain in the lo wer extremity,
and may be an option thatis under used

by the podiatric profession. l
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