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INTRODUCTION

Those who have been shocked by lightning, an electric
fence, or & houschold socket know that numbness occurs
indwshoclwdbaiypm(s),rcwlﬁngfmimpﬁonof
pain and sensory signals 1o the brain. That nerve blocks
can be done with electricity is scientifically established.
Performing nerve blocks with electricity is well cnough
accepted that two medical dictionaries describe nerve
blocks as follows:

Gonld’s (Gennxro et al, 1984): “nerve block. The inter-
ruptson of the passage of impulses through 2 nerve, as
by chemical, mechanical, oc electrical [italic added]

means.

Taber's (Thomas, 1997): “nesve block, The induction
of regional asesthesia by preventing SeRSOry perve
impulses from reaching the central nervous system,
This is ssaally done on a temporary basis, by using
chemical of electrical [ialics added] means.”

These definitions, which accept electricity as an analge-
sic agent, make the concept and reality of nerve blocks
being achicved scientifically accepted.

Electric nerve blocks (ENBs) involve introduction
of an alternating electric current (AC) into the patient’s
body to interrupt the nerve impulses along pathways so
that the perception of pain is decreased beyond the time
of the actual treatment itself. Use of ENBs is not
thought to conflict with currently acepted treatments
fo:anypanoflhebody.inapmelymedicalsense,
ENBs arc useful supplemental tools for patients who
have pain.

NERVE BLOCKS IN GENERAL

Nerve blocks generally involve the introduction of an anes-
thetic ageat to interrupt nerve impulses (Goedy et al.,
2002). Nerve blocks provide analgesia and anesthesia. This
entire volume explores the full range of therapics for the
management of pain; analgesia provided by nerve blocks
produced with clectricity is the foces of this chapter.

THE ORIGIN OF NERVE BLOCKS FOR PAIN

Nerve blocks were originally done mechanically 1o facl-
itate local surgical procedures. Local and general anesthe-
siaaspanofmngialpmwdu:esbecmmomsophisﬁ-
cated over time (Brown & Fink, 1998). It was noted that
liulcanopainwapaccivcdaﬁapmvidingm
blocks. Consequently, physicians began to use nerve
blocks for better pain control. In both anesthetic and anal-
gesic application, the resultant pain relief provided a win-
dow of opportunity for the surgical procedure and for
healing, respectively,

Because most nerve blocks were done with chemicals,
most practitioners usually thought of chemical injections
n connection with nerve blocks, Because anesthesia usu-
ally included analgesia, nerve blocks were subsequently
used to promote pain control in situations where general
ancsthesia was considered unnecessary or undesirable.

“THE BODY ELECTRIC” (BECKER & SELDEN,
1985)

During the 20th century, clectrical devices became gener-
ally accepted in medicine, initially for diagnostics. Most
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are familiar with electrocardiography (ECG), electroen-
cephalography (EEG), and electromyography (EMG),
including surface EMG (SEMG) and nerve conduction
velocity (NCV) studies. Electrooculography, electroretin-
ography, electronystography, electrocochleogruphy, skin
galvania.andvaxiousevokcdpmmtiakmm:special—
ized, accepted, although less well-known electrodiagnos-
tic procedures (Northrup, 2001).

Many have been clinically treated with electricity.
Dcﬁbtﬂhﬁmumedinmgaxysiuuﬁuswmubﬁsb
cardiac activity when fibrillation occurs, invalves the pas-
sage of an electrical current through the chest. Lower back
pain ofien responds 1o transcutaneous electrical nerve
stimulation (TENS) therapy and other ¢lectrotherapeutic
techniques as part of overall treatment. Electroconvulsive
therapy (ECT) for depression, spinal cord stimulators
(SCS)Vdorsal column stimulators (DCS) for chronic pain
control, bone growth stimulators after orthopedic surgery,
revromuscular stimulation for disuse atrophy, and a num-
ber of other electrotherapies are a few examples of the
curreatly used electrical technigues in modern medicine.
TENS devices, as designated by the FDA, also include
high-voltage galvanic stimulators (HVGS), neuromuscu-
lar clectrical stimulators (NMES), interference stimula-
tors, and various transcranial stimulators (e.g., the Alpha-
Sﬁm‘dcvmmunUsTmscmziaVBodyS&muh-
lor'lMostofdleicdectrkald:viccshavchemxpprowd
by the FDA as safe and efficacious and are allowed for
certun indications for use. Other clectromedical treat-
ments include:

* Thalamic stimulation
* Elcctroacupuncture
* Auricular acupunciure

While generally safe, these electrical procedures
require a precise understanding of the paticat’s overall
medical condition for best results and 10 avoid possible
undesirable side effects. As with anything in medicine,
ENBs have 2 specific medical indication and are nor
“curc-all” procedures. Most of the side effects are
directly related to local changes to blood flow, probably
occurring with the blocking of pain nerve impulses with
electricity because cfferent C-fibers to local arterioles
are also blocked.

ANESTHESIA OR ANALGESIA

Leak (1992) nicely differeatiated the creation of numb-
ness, ie., anesthesia, and the interruption of pain signals,
i.c., pain nerve block or analgesia. As stated, anesthesia
usually includes analgesia, but not the other way around.
Whea doing nerve blocks for pain, anesthesia can mark-
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edly interfere with normal sensory function and, therefore,
put the patient in unnecessary danger.

Surgery has been done by blocking sensory nerve
mpulses with electricity (Hardy et al., 1961). Electroan-
whmiaanddemmmlgesiuhavebemuscdinsmope
(Gadsby, 1998) and in the United States (Racz et al.,
IM).Hﬂndmmmyphcedlopcrfam
aerve blocks, the clinical effects arc not due to only
electrical stimulation that would “stimulate” sensation
and/or pain. FDA-accepted electrical devices used for
ENBsdonotpmvidcenougilammgymm
frank anesthesia.

BACKGROUND

Using electricity for medical treatments occurred in
ancient times (Rossi, 2003). Thousands of years ago
ancicnt cultures used electricity-producing animals (clec-
tric ecls and rays) to administer electricity to sick (includ-
ing those in pain) citizens as medical treatments. Electrical
machines were popular with American doctors for thera-
peutic purposes until 1907, when a campaign was initiated
suggesting that the use of electricity as a medical treatment
was quackery. Negative publicity resulted in most prac-
ticing physicians discontinuing the further use of electric-
ity in their practices, There still remains some sense of
llegitimacy about ENBs even into the 21st century.

ELECTROTHERAPY

Electrotherapy used in some way to treat pain is fre-
quently mentioned in books on electrotherapy (Kahn,
2000; Kitchen, 2002; Nelson et al., 1999; Robinson &
Synder-Mackler, 1995; Simpson, 2003). Mechanisms for
relieving pain are suggested, but nerve blocks are seldom
mentioned directly. The best reason for pain relief from
clectrical sumulation, separate from ENBs, is the release
of endorphins as pain modulators, and increased circula-
tion and its relationship to muscle relaxation (Kitchen,
2002), explaining the residual pain relief that cccurs fol-
lowing ENBs.
lnumting)y.mostpuimninpainsddunmﬁoumy
lasting effect from traditional TENS units or electrostim-
ulation (E Stim) treatments. Interferential and HVGS units
sense in the context of this chapter because the carnier
frmyofimufamﬁaltluapyisﬂ!ﬁﬂz(cychpa
second, or cps), which may result in neuron blockade. The
MghmgywodueedbylbcHVGSunhsmﬁally
crosses the nerve cell membeane 10 activate cyclic adenos-
ine monophosphate (CAMP): in other words, penctrance
oowrsviahighmgymhaﬂmviahi@fmumcy.
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EVIDENCE FOR NERVE BLOCKS WITH
ELECTRICITY

Mostphysiologymbookspmvidcabsicdcsuipﬁmof
the clectrophysiology of human cells and tissues, Char-
meMQ)ptovidcsasimrevicwofﬂn“eleuﬁcalpmp-
erties of cells and tissues.” Becker and Seldon (1985) has
pmvidedsigﬁﬁcamsciemiﬁccvidmelhalhcbodyis
truly an clectrical organism. ENBs involve the use of
electricity in medicine (Kane & Taub, 1975), and the term
itself was probably first used by Dr, Jenkner in his 1995
book, Electric Pain Control (Jenkner, 1995).

Schwartz (1998) provided a theoretical basis for
ENBs. Schwartz (1998) and Hans Jurgens (1999) pre-
sented plausible mechanisms by which nerve blocks and
curative phenomena could occur via electric currents
apphied to the human body. Clinical experience based on
these theories suggested that nerve blocks do occur with
electricity (Woessaer, 2002b).

Stimulatory frequencies, the frequencies below the
rcfrmyﬁoqmcyoﬂhcm(themximumfmqmy
that stimulates a nerve to fire), are basically employed for
electrotherapeutic techniques (Hans Jurgens, 1999). Elec-
trotherapeutic treatments are usually much below 500 Hz
(cps) (Kitchen, 2002).

De Domeaico (1982) and Goats (1990) suggested that
imerferential therapy provides a “physiological block of
nociceptive fibres.” This description is largely due to the
carrier frequencies (approximately 4,000 Hz), which
result in greater tissue penetration, rather than just the
tomographic effect of these synchromized, but offset car-
rier frequencies, which produce the “beat” or interferential
frequencies (10 w 150 Hz). Multifacilatory frequencies
described by Hans Jurgens (1999), the frequencies above
mercﬁ'actoryfmquencyoﬂhcnerve(usuallyé.OOOw
20,000 Hz), are obviously not functioning via nerve stim-
ulation because the target nerve can fire only once at
frequeacies less than the refractory frequency (which can
be thought of as being around 1,000 Hz).

The frequencies used for ENBs likely carry the elec-
uicalsigmlandcwgyinsidcoﬂhcucrveeellsandlikdy
stimulate the cAMP (Brighton & Towensend, 1986;
Knedlitscheck et zl., 1994) because of the lower imped-
ance ol these frequencies (Schwarnz, 1998). At sufficient
levels, clectrical energy has an intrancuronal effect on
¢AMP activity; cAMP is an intracellular second messen-
ger, which merely passes on “permission™ for the cell w0
do something. Knedlitschek et al. (1994) acmally showed
that intracellular cAMP is depleted after being subjected
t 4,000 Hz of electrical energy at adequate voltage.

¢AMP is utilized and decreased in absolute amounts
uixmmdtwwopmﬁnvww
and start other metabolic activity to the intracellular
organelles (Wilson-Pauwels et al., 1997). These later phe-
nomena can be described as direct normalization of the cell
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fumﬁuch@valymmmpamw
circuits and possibly promotes healing. As whole books arc
written eatirely on the role of cAMP (Rasmussen, 1981),
suffice it 1o say that ENB procedures are hypothesized to
“shock™ voltage-gated channels open and stimulate meta-
bolic pathways to normalize pain nerve function.

Simply stated, AC frequencies greater than the rate a
nerve can fire, ic., greater than 1,000 Hz, specifically, in
this case 20,000 Hz, have been shown by Knedlitscheck
et al. (1994) 1o stimulate wtilization of cAMP. In fact,
Kilgore and Bhadra (2004) have shown that nerve block
via depolarization does occur at 2,000 to 20,000 Hz, Wali
and Brain (1990) showed more sustained blockade. Wyss
(1967, 1976) clearly showed that depolarization is sus-
tained with the application of these curreats, specifically
4.000 Hz. The author’s clinical experience, a5 shown in
ﬂxmblcatdlﬁswmmsbek)w.sumglysugg&smcmd—
gesic, likely via nerve block, 1s indeed achieved with elec-
tricity (Woessner, 2002a).

Especially for clectric and chemical nerve blocks that
are thought to block sympathetic fibers, thermal gradients
comparing side to side can be helpful to document the
dfecﬁvmdﬂzblodofﬂmﬁbas,beanschlocking
the efferent sympathetic C-fibers W the small anerioles
results in distally increased circulation, therefore, incressed
skin temperature, However, temperature changes (e.g.
increased temperature on the blocked side) are not a direct
measure of afferent pain nerve func tion, With greater biood
flow, we expect decreased edema and temperature increase.

Whether these phenomenz occur or not may provide
evidence that 2 proper nerve block has been achieved, but
the basic purpose of these ENB procedures is 10 relieve
pain temporarily or even permancntly. With decreased
pain, functional improvement is expected. Clinically, these
posiﬁwmuhsmm(Woesm.M).Pwﬁding
“proof” is time-consuming and is often requested by the
payers, yet the change in perceived pain and the duration
of that change are most important for the patieat.

The author has performed about 4,000 ENBs. The
results of more than 3,500 ENB procedures are shown
in Table 83.1 and Figure 83.1. The percent of pain relief
as indicated by the patients” verbal respomse scores
(VRS) was noted just before and after the procedure
(Table 83.1).

The determination of patients’ perception of pain after
lhcdocﬂodcsmmmmodlﬂcelyrcp:ucnulhepain
relief effect. The duration of relief is more a reflection of
tbcinmsesuﬁyofﬂ:cansuivcpabologymdﬁng
in nociceptive rather than newropathic pain and may
explain the lack of any relief in a few cases.

Only a few paticnts get complete, immediate, and per-
manent relief of pain in one treatment. Over half of the
patients achicve a successful outcome {(defined as main-
laimdimplmed{mcxionands:ﬁsfybwg.to:hcpaicm,kvd
of perceived decreased pain) during 2 course of 5 1o 15




1236
TABLE 83.1
Categories for Analysis of the
Pain Reduction in the 3,508 ENB
Procedures Done in the Author’s
Clinic on More Than 300 Patients
from 1996 to 1998
% Pain No.of  Percent in
improverment  treatments  category
Less tan 0 24 1%
Exactly 0 298 %
1o 24% 426 12%
25 10 9% 550 17%
50 10 74% 1 2%
75 10 100% 1379 D%
Torat 3508 100%

50%

40%

30%

20%

10%

“-

0% 25% 50% 75%

FIGURE 83.1 Of 3,5085 ENB procedures done in the author's
clizic on more than 300 pazients from 1996 o 1998, clear reduc.
tion in pein perception well afier the electrodes were removed,
ie, 25% improvement or better, occurred in 91% of the trem-
mens, among which 40% perccived no pain at all after the
treatment. (From J. Woessner, 2002, Practical Pain Manage-
menz, 2(2), 19-26. Reproduced with permission.)

treatments, Individual variations occur with some short-
term rebef occurring in more thin 80% of these cases and
20% obtuning complete immediate relicf. The average
duration of pain relief is from 1 o 3 days. Some obtain
only a few hours of rebief; the occasional subject who is
esscntially cured in one or more treatments may have purely
neuropathic pain. Recurrence of pain depends on actual
pathology, patient sctivitics, and concomitant treatments. A
successful course of treatment usually shows gradual
improvement. Fewer than 2% of patients had worsened pain
and discomion because of toxic substance release.

100%

ENB VERSUS E. STIM: WHAT ARE THE
DIFFERENCES?

The term electrotherapy is avoided in this chapter. Elec-
trotherapy uses stimulatory frequencies below the maxi-
mum firing ratc of the pain nerves and is based on mech-
anisms for providing pain relief, but does not block or
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TABLE 83.2

Procedural Comparisons of ENB vs. E. Stim.
ENB E. Stim

HAXXX FIXXX

Physican code Therapist code

Physician controlled Therupist coatrolled

Doctor prosent Neo doctor

Diagrosis based Body area hased

Pshology specific General condiion

Meltifacii Stimd

Analpess Electrical sticnmlats

Voltige gate alersions for block  Repeared nerve stimabition

"Sigred consem Comsent, but 20t signed

Hundreds of dollars billed Tens of doliars hilled

* Maltiple modes of actin; decreased perception of pain o
produced by circalatory changes, endarphin increases, socoadary
muscle relaxation, and other physical chemusary phemomes.
Neve: From A, Hans Jurgen, 1999, presessed at Americam Academy
of Pién Management's ananal chinicsl mecting. Las Vegas, Nevada,
Reproduced with permission.

interrupt pian signals along the two types of pain nerves
per s, excepl possibly if we focus on the carrier frequen-
cies (4,000 £ 100 Hz) in interference therapy, rather than
on the beat (interference) frequency (Kitchen, 2002;
Palmer & Mastin, 2002) (Table 83.2).

ELECTRIC (ENB) VERSUS CHEMICAL NERVE
BLOCK (CNB)

There are some general nerve block concepts that require
¢lucidation (Table 83.3).

The main difference is that Jocal or regional analgesic
chemicals close the voltage-pated channels so that pain
nerves remain in a hyperpolarized state. With ENBs, syn-
thesis of availzble mformation suggests that intracellular
cAMP is stimulated 10 hold the voltage-gated channels
open; a normal polarized state cannot be achieved and,
therefore, the nerve cannot be stimulated to fire.

MECHANISM OF ENB ACTION

As for ENB frequencics, the author has mostly used fre-
quencies between 4,000 and 20,000 Hz. No set terminol-
ogy is applied to these frequencies, although Wyss (1967)
did call them “middle frequencies.” In this frequency
range, nerves, particularly pain nerves, are not expected
to repeatedly firc because they cannot achieve a firing
potential, which is called sustained depolarization (Wyss,
1976). As indicated above, these frequencies do stimulate
cAMP (Knedlitscheck, et al., 1994), which in turn opens
voltage-gated channels i the pain nerves (Wilson-Pau-
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TABLE 83.3
Evaluative Similarities and Differences of ENBs Compared
with Chemical NBs

ENB ONB
Eznassivencss yes yes*
S#¢ of action voltage gated channels  voltage gated channcls
Locational specificity @rpet nerve target nerve
Documentation peacedure note procedure acte
Sude effects multiple « burns multiple + 2naphylaxes
FDA coatrol yes oo
Safaty very safe safe
Patient perceptaons try and see ultimate, shoet of surgery
Consent necessity yes yer
Effective” S0-90% S0-50%
Curative* yes yes
Cast Ezh very bigh

* Just as high voltage cusresss and lightning.
* Just as microneedies and high pressure streams,

* Very difficuk 1o define. Author's general inpesiion is similar, in both cases,
depends more oa the pain cause and the nociceptive pathology; seither is u curc-all.
* Bo®h wc busically cover-up procedieres $at should be part of a comprehensive

treatmment plan.

wels et al., 1997). These two mechanisms, hyperpolariza-
tion by chemicals and sustained depolarizataion by middle
frequency currents, seem to explain the proloaged pain
relief that occurs in most cases of chemical and electric
nerve blocks. When prolonged relief does not oceur, the
paum stimulator, nociceptive or neuropathic, is overwhelm-
ing the nerve block action, whether induced chemically
or clectrically. If Waxman et al. (2001) are correct, the
site of action is at the sodium voltage-gated channels. The
curative action must then in part be downregulation of the
increased number and density of the sodium channels.

The 8- 10 20-minute time of onsct is also similar
between chemical and electric nerve blocks. The C-fibers
are affected earhier than A-delta fibers and recover more
slowly (Hadzic & Vioka, 2004). Myelin is less conductive
than nerve tissue, explaining the greater effect of both
local anesthetics and electricity on smaller and less myeli-
nated pain nerve function.

ENBs treat pain, not necessarily the underlying
pathology, unless the main problem is neuropathic. Nerve
blocks are designed to provide a “window of opportunity™
for the body 10 heal itself and/or for therapy or surgery
benefits 1o be realized.

APPLICABLE NEUROANATOMY
The identified and recognized nerve can rcasonably be

affected in two ways, suggesting two different ways to
approach electrode placement. An ENB can be achieved

by treating across the nerve or along the nerve. The pain
practitioper must know the anatomic course of the nerve
and its distal distribution to correctly place the electrodes
to fulfill regulatory and treatment needs, especially when
dealing with 2 predomimant A-delta fiber pain problem.
Theoretically, it is best to include the broad distal dis-
tribution of pain nerve endings, particulardy of the A-delta
fibers; these dstributions akso include unmyelinated free
nerve endings in traditionally mapped nerve distributions
(supported by Fascher, 2002). Even so, the distal distribution
of sympathetic C-fiber free nerve endings are not well doc-
umented, but may be consistent with sclerotomal pain pat-
temns that do not compietely follow dermatomal patterns,
Diagnosing the location of the pathology is difficult and
may be better undersiood by con sidering one of the variable
pain referral pattems discussed by Woessaer (2003); spe-
cific clectrode placement should be varied accordingly.

RELEVANT NEUROPHYSIOLOGY
The time from imtiation of a nerve impulse until the time
the merve is ready to fire again is the refractory ime of
that nerve, If that time is 171000 of a second for A-delta
(and 1/500 of a second for C-fibers) that nerve can fire no
more than 1,000 times per second (and 500 times per
second, respectively) (Ganong, 2001).

If a typical TENS unit is applied to that nerve at 100
¢ps, that nerve will be stimulated to fire and allowed to
rest 90% of the time for the A-delta fibers. If this 100 cps
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altemating current is applied to a pain nerve, then stimu-
lation would be expected to make the pain worse, not
block the pain signal. Other mechanisms of pain relief are
rot precluded (Kitchen, 2002).

DIAGNOSTIC CONSIDERATIONS

While sensory nerve testing may support the C-fiber and
A-delta fiber pain manifested by complex regional pain
syndrome (CRPS 1) (reflex sympathetic dystrophy) and
CRPS 1I (causalgia), these diagnoses are basically
deduced from the patient’s history, physical examination,
and clinical observations (Woessner, 2002b). The burning
pein, characteristic of these sympathetically maintained
pain syndromes, comes from the C-fibers that coat the
nerve trunks and other tissue plancs while the sharp, laci-
nating pain comes from the A-deita fibers.

TREATMENT CONSIDERATIONS

Electromedical treatments often make more sease clini-
cally than do chemical nerve blocks, especially when it is
difficult to locate the pathology or when the pathology is
widespread (¢.g., up and down the length of the involved
nerve). ENBs are potentially the best treatment, if the
pathology is believed 1o be neuropathic in nature.

Treating neuropathic paim with ENBs is logical in
mamy pain conditions, remembering that ENBs are not
“eure-alls” and mus: be incorporated into a comprehensive
treatment plan. It is potentially casier to proceed in
advanced cases becanse most other treatments often do
not work andfor are too medically risky. ENBs should be
used earlier to avoid these risks,

When other therapies fail, clectromedical treatments are
potentially worthwhile and carry lower risk for patients. If
the clectromedical treatments work, then certin diagnoses
are Likely supported, and the treatment plan and ultimate
prognosis may be better determined. When local widespread
inflammation is involved, it is necessary to bathe nerves
along tissue planes throughout the arca of pain with electric
current. However, this techmqgue may not be successful in
achieving pain relief, if it follows muitiple chemical biocks
in which scar tissue results, causing relative insulation. For
these situations, an “electromedical Bier block,” which
involves bathing the whole limb with electricity of the fre-
quencies mentioned above can be done with minimal risk.

TREATMENT INDICATIONS

Theoretically, ENBs cam be used in any pain condition, but
should be more curative in neuropathic pain conditions.
Because most pain conditions have both nociceptive and
nearopathic components, treatment decisions 1o use ENBs
are complex, change over time, and may be different among
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mdividual patients. While ENBs may help in predominantly
central pain conditions, the mechanism of action is not
neuron blockade. In pure nociceptive conditions, any relief
achieved should be more temporary. In the author’s expe-
rience (Woessner, 2002b), myofascial pain is not nearo-
pathic; any pain relief from ENBs s likely to be short lived.

Pure ncuropathic conditions, without maintaining
pathology, may be comrectedicured in one or 2 few ENB
treatments; in other words, neuron blockade is achieved
via cAMP opening the voltage-gated channels, and cure is
also achieved by the cAMP as a second messenger, which
promotes normalizations of pain nerve ccllular function.

In addition, with restrictions mandated by the FDA
for relative safety, ENBs will work better for localized
penipberal conditions. For exampie, local, single-level rad-
ulitis (irritation without obvious mass pathology) and
mononcuropathies are the ideal candidates for ENBs.
Fibromyaigia and diabetic pain are more difficult and
relief is more likely temporary because the disease is so
widespread that the curreat density is diluted,

An obvious treatment strategy would be to do multiple
serial treatments on different pants of the body or use
multiple machines; the former would be very time-con-
suming, and the latier is logistically complex and the cost
would not likely be justified by adequate reimbursement.

THE ENB PROCEDURE

With nevroanstomical knowledge, many nerves may be
blocked. Relevant for both chemical and electric nerve
blocks, whether done across or along the nerve, is that the
impulses from the populations of pain nerve endings are
blocked. See Woessner (2002a) for a specific exampie of
how an electric sciatic nerve block can be done.

Whether blocking across the nerve or along the nerve,
a relatively small clectrode is usually placed where a
needle for & regional chemical nerve block would be
inserted. A relatively larger clectrode is placed cither
directly across the body part through which the target
nerve transits or distally in the tarpet nerve distnibution
ficld of pain nerve endings.

The full detasls of performing ENB procedures are
beyond the scope of this chapeer, but discussion of elec-
trical frequency and machines that are capable of produc-
ing electric nerve blocks are presented below. Practitioners
doing ENBs must be able to

» Disgnose neuropathology

* Dewelop a treatment plan wih the patient that
may include ENBs

* Use appropriate equipment

* Correctly place the dectrodes

* Document wha was done, inchiding pre- and
post-treatment pain intensity scores

* Provide supplemental medical advice and care
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SurrAcE LANDMARKS

Pﬂmngdnsﬁmmymdnmhmgwymg
structures are essential for optimizing clectrode place-
ment. Accommodation is needed for underlying low con-
ducting tissue and electric current pathway clongations.
Accomplishing this first step requires more than just a
passing knowledge of anatomy.

SmaLt (TarGeTInG) ELscirone Pracevent

'lbcmlativclysmall&loficmindiamacr)uryﬁng
clectrode should be a small to medium self-adhesive,
sponge andfor vasopneumatic device. It should be placed
approximately where the practitioner would insert a nee-
dle for a chemical nerve block of the same nerve. Accom-
modaﬁanmmbeuudeforuxvisnlimdmlhwayof
the electric current.

For nerve root blocks, there are two possible electrode
placement patterns, One is posterior on the surface cuta-
neous to the nerve root. The other is contralateral o the
target nerve coot. The other or large electrode would then
be placed as in the next section.

For predominantly C-fiber pathology, the practitioner
cbooscstophcclhcsmaudcou'odcsupeﬁawthcmost
distal sympathetic ganglion for the lower extremities and
inferior to the stellate ganglion (over the T2 sympathetic
ganglion) ipsilaterally for upper extremity problems.
Placement for thoracic pain is straightforward as long as
thcpmctitioncrvisualiusthcpuboflnsximpedmce
combined with the shortest distance; scatter occurs as the
electric curreat crosses tissue planes/finterfaces.

Larce (DispersaL) EvecroDe PLACEMENT

The relatively large (3 to 5 em in diameter dispersal)
clectrode should be 2 mediom tw large self-adhesive,
sponge and/or vasopncumatic device. It should be placed
cither across the tanget nerve or distally along that nerve’s
distribution. It is better to follow the dermatomal distri-
butions in predominant A-delta fiber neuropathology. For
predominantly C-fiber pathology, the practitioner chooses
to place the large electrode down the mvolved extremity,
possibly even into a container of water or other ionic fluid
in which the distal extremity is immersed. Placement for
thoracic pain is straightforward as long as the practitioner
visualizes the path of least impedance combined with the
shorest distance; scatter occurs as the electric current
Crosses tissue plancs/interfaces,

EAcH TreatmenT

mwwﬁﬁommthcinmaitywtolcmnccduingmc
ﬁrstBOmcondsoﬂheuummLTunﬁngﬂnim:mixyup
during the treatment may result in damage to the insensate
(fzom the nerve block itself) skin. The ideal treatment lasts
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for 20 minutes and uses 2 frequency of approximately 15
kHz(anywhacbctwm4.(XX)and40.mszilldo).
Some machines sweep across frequency ranges, and
sweeping theoretically results in recruitment of wider
bands of nerve fibers, causing more complete pain control.

PossiBLe CoMBINED TREATMENT

The physician, depending on the exact character and dis-
tribution of the patient’s pain, may place a second set of
clectrodes across the area of “worst pathology.” For lon-
gitudinally extensive pathology, a second set of the elec-
trodes placed differently 10 cover the same distribution
may be better,

Treatment Course

Daily electromedical sessions for 3 weeks usually result
inclinialinqxovancmaslongasmcmda{yingpcriph-
eral pathology is being treated and comected at the same
time. Logistics and third-party payer resistance seldom
allow this intense course of treatment.

It has been found that the first five treatments, if done
within a 2-weck period, can resull in benefits. As stated
above, occasional patients seem o worsen, but most do
improve. Without some benefit noted, the practitioner
should move on to other treatment alternatives, or at Jeast
combine ENBs with other therapeutic methods. An aver-
age of 10 10 15 treatments, each separated by 3 days or
fewer are necessary 1o achieve optimal or maximal benefit.
Longer intervals between treatments usually make more
tRatments necessary.

Better results arc obtained when combined with
adjunctive therapy, such as nutritional support, modalities,
therapeutic exercise, chiropractic manipulations, chemical
injections, or psychological techmiques. Frequent reassess-
ment improves oulcome because the practitioner can make
adjustments in the electromedical or adjunct care. Subjec-
tive (pain scores) and functional (ROM, MMT, ewc.)
assessment should both be done periodically, immediately
before and after the ENBs.

PrecauTions
While avoiding conduction through the carotid sinus is
logical and appropriate, risk of cardiovascular adverse
events is minimal with ENBs. The cardiac system operates
al one cycle per second (normal heart rates are 60 to 100
beats per minute), whereas machines used generate alter-
nating currents of at least 4,000 per second. Davis (1993)
showed that the higher the frequency, the lower the relative
zisk.Ouu:cotberhnd,asdxtomlehctﬁcalcnagy
increases, the likelihood of overriding the natural fre-
quency INCreascs.

Because the total clectrical current going through
both the small and large electrodes is the same, the impor-
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tant variable is the current density (Schwartz, 1998). The
so-called targeting electrode can be considered to con-
centrate electrical energy at the targeted nerve(s), Practi-
tioners should know that the point in the circuit with the
greatest current density at the skin surface is where the
skin can most possibly be damaged. Using small self-
adhesive electrodes, skin burns are possibie, but are they
rare with sponges.

ConTRAINDICATIONS FOR ENBs

* Pregnancy

* Mukigle <lerosis

* Pakimson's discase

* Epilepsy

* Vascular discases/manifest thrombosis
* Acute inflammatory process

* Bacterial infection (osteomyelitis, etc.)
* Malignancies

* Metal implants

* Arrhythmu/demand pacemmaker

* Over the carotd sinus

* Across the cranium

Although these are “official™ contraindications according
to the FDA, full knowledge and understanding of the basic
principles of ENBs may allow usage on some body loca-
tions (or most of these diagnoses.

ENB MACHINES

Any electric current devices producing AC of 4,000 to
20,000 cycles per second are probably capable of produc-
ing ENBs. While some manufacturers claim that square
wave machines, machines that are specifically designed
for interferential treatments, are more comfortable than
sine wave machines, sine wave generators seem to produce
more pain relief. Via a differemt mechanism, high volt
galvanic current (HVGC) machines appear 1o achieve
ENBs. Jenkner (1995) based most of his conclusions in
Electric Pain Control on a rapidly pulsing direct current
theoretically similar 10 HVGC,

PITFALLS: CAUSES FOR FAILURE

Without visible tissue changes and improvement in the
pain, there may not be a peripheral pain generator. Block-
ade of any nerve is more difficult 1o confirm because the
pain pathways can be missed. These pathways may not
always follow the anatomic distribution of that nerve.
Trauma of the needle used in chemical nerve blocks
and the caustic effects of those chemicals cause scar tissue
accurnulation. If multiple chemical blocks have preceded
F.NBs.thcmsulmlxcattissucmundu:cmmay
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interfere with penetration of the clectric current. This scar
tissue is avoided with ENB procedures.

For the best results, the right medical diagnoses are
necessary so that the specific pathology can be treated. An
incorrect primary diagnosis is possible. This mistake can
result in inappropriate electrode placement. If the proper
diagnosis is made and results from these technigues are
less than expected, the pain could be generated from two
or multiple sites. If the pathology is in a different arca
than the treated tissue, the current density could be 100
low to promote the nerve block. If the sympathetic nerve
damage is more distal, patients may obtain pain relief
without changing the nerve pathology. If the pain gener.
ator is nearby, but in a different nerve distribution, the
treatment may not work well at all and/or the
could be too proximal or too distal 1o the treated area. As
it may be difficult for the patient to immobilize the
involved tissue, recurrent pain might be expected. As it is
not impossible for central pain to occur with changes in
the neurons of the dorsal homs, in the spinal pain tracks,
and/or in the brain, in subcortical pathways and in the
sensory strip, centrally and sympathetically maintained
pain can result from anatomic and physiologic changes in
central nerve sysiem neurons. Deafferent or central pain
responds poorly if at all to peripheral procedures of any
type. Finally, pain maintained by psychological mecha-
nism may fail to respond to ENBs alone, further estab-
lishing the need for multidisciplinary care.

MEDICAL PLACE OF ENBS: EFFECTS/BENEFITS

These ENB treatments have the potential to “cure™ the
pain pathology. If 2 purely neuropathic coadition exists,
one may expect to “cure” the patient with ENBs. Because
“cure” with ENBs has been rare, one must assume that
the causative pathology is ongoing in nearly all pain con-
ditions. In other words, it appears the ENB frequencies
mity reverse the neuropathology, but not the underlying
ongoing cause of the neuropathology. Therefore, most
practitioners suspect from experience that an individual-
ized multidisciplinary approach is necessary to help
patients with ongoing pain (Rosomoff, 2000). ENBs are
caly onc tool that must be combined with other supple-
mental and synergistic techmiques, and those methods
must be dynamically changed and refined over the course
of the pain disease; once again, there is “no magic bullet.”

If kept in perspective, ENB as a medical procedure is
2 powerful tool for treating the pathology and pain origi-
nating from neuropathy, peripheral or central, and afferent
distribution. There is also the obvious benefit of com-
pletely avoiding the need to pass a needle through other
tissue. Single or multiple injections can result in new scar
ussuc anywhere the injected Awid goes, Thus, ENBs avoid
the development of scar tissue in and around nerves that
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interferes with the effectiveness of subsequent treatments,
clectromedical or chemical.

CONCLUSION

ENBs can and should be included in comprehensive treat-
ment programs for temporary pain control and normaliza-
tion of neuropathic problems. Proper use of ENBs requires
an understanding of neuroanatomy, neurophysiology, and
the mechanism of ENB action.
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