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Scrambler Therapy for Patients with Cancer Pain

- Case Series -
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More than 80% of cancer patients experience cancer pain. Among them, more than 505 experience
moderate to severe pain. To control cancer pain, a variety of methods have been used, inchuding medications
and nerve blocks. In some patients, however, it is impossible to perform nerve blocks due to caner metastasis
into the epidural space, while in other patients, opioid dose escalation is impossible doe o opioid side effects;
thus, cancer pain management is difficult. Serambler therapy is a novel approach for pain control that uses
EKG-like pads, which are applied above and below the site of pain. Scrambler therapy synthesizes 16 different
types of nerve action potentials that provide “non-pain” information via cutaneous nerves. The advantages of
this treatment arve that it is nen-invasive and safe and has no significant side effects. In this case series, we
wport the treatment resalts of using scrambler therapy in thiee cancer patients with intractable pain. (mlEﬂn

) Pain 2013; 26: 65-71)
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The degth rote of concer potients 1 continually de—
cregsing due to the development of new chemotheropy
agents and advancements in rediation therapy and surgical
methods, For concer patients with increcsed life expect—
ancies, quality of life hos become on important issue,
Aoy the various foctors that determine quality of life
for such potients, concer pain is the most important,
Medication therapy—inchading NSAIDs, opicids, antidepress—
ants, and antiepleptic drugs—oes well as nerve Blocks and
potient—controlled analgesia (PCAY are provided as treat—

ment for concer pain, Despite the ovailability of warious

treatments, however, the existing hiercture revedls the
difficulty of controlling cancer pain, Breivik et al. [1] re—
ported that in o stody of 5084 concer patients, 56% head
concer pain of o modercte or worse degree, and only 4%
of the patients were using oppropricte opioids, In addition,
in the reports of Von Roenn et al. [2] and Zenz et al, [3],
40-T0% of patients with concer poin were receiving in

appropriote  poin treatment,  [nsufficient  treotment  for
cancer pain arises from several factors that interfere with
pain treatment; such foctors include fear and oversion of
patients ond medical staff toward the use of opicids be-
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couge of the possibility of oploid obuse and oddiction, in-
sufficient polliotive core progroms, lock of experience and
mexperienced use of opioids by medieal staff, and compli-
cotions arising from the use of opinids, In oddition, medical
stoff moy performn moppropriate pan contral due to their
lack of understanding of the pathophysiologic choaroeter—
istica of conecer pain, sueh as neurepathic pain, break-
through pain, ond coneer—induced bone pain [4]. Additio-
nally, performing nerve blocks can be domgerous in pa-
tients who hove coagulopathy dus to underying diseases
such as leptomenmgedl seeding, local infection of nerve
block area, concer metastoss, lver fathre, ond renal foil—
ure, ar in patients who are undergoing anticoagulant ther—
opy to treot underlying diseqses [5,6). Opicids are used o=
the primary medicotion to contral cancer pain, but pain
control i= difficult m some patients due to the varisus od-
verse effects of opicids {nousen, vomitng, constipation,
ete.). Due to this range of problems, contral of concer pain
iz not on eosy oreg of poin monogernent,

The recently mirduced scrambler theropy could be a
good cholce for patients with cancer pain who are hoving
difficulty with pain control, The advantoge of serambler
therapy is that it works by ottoching electrades to the skin,
08 In tremscutaneous elactrical nerve stimulotion (TENS)
henee, it is non—invasive and has no side effects, Scram—
bler theropy 18 an Dnovatie treatment method thot ot-
taches electrodas bilaterally outside the area of pain (where
pain is not felt) and blacks the pain signals of the painful
grea by conveying “non-poin® nformation vio electrical

stirulotian to the central nerve system [7], With regard to

the treatment effect of scrambler thempy, no reseorch hos
yet been conducted on warious types of concer pam, al-
though Smith et al, [8] published o study on the effect of
gerambler theropy i chemotherapy—induced peripheral
narepothy, According to their results, scrarbler therapy
hod a 64% poin reduction effect, In our cose reports,
serammbler therapy was applisd to patients with conecer pain
who hod difficulty controfling pain with other treotrnent
methads, As good results ware obtained, we repart the re-

sults herein,
CASE REPORT
1. Case 1

A BB—year—-ol female patient with a height of 151 cm
ond o weight of 55 kg was referred from the hemato-
oncalogy clinde for Jeft butteck paim coused by might in
filtrotive ductal breost cancer with laft pelic bane meta-
stosis, The degree of pam on the 1-10 mumeric Tting scale
(NE3) was 8, ond & wos chomctarized a8 o spontansous
tingling and npping paine She hod recelved breast con-
gerving surgery for foht breast caneer 2 years before, It
metastosis te the left pelvie bome hod been disoovered in
an MR one year before. Chemotherapy with adharmein,
cyclophosphamide, and taxsl hod been perfarmed 6 times,
and mdiotion therapy hod been performed 5 times, but
there hod been no reduction n tumor size, Metastesiz had
occurred In the right ecetabulum, Hence, palliotive chemo—
therapy of Gemzar ond Movelbine hod been perfirmed 6

tirnes, and radiotion therapy hod been performed 6 times,

Fig. 1. (&) Coronal T2wighted MR image shows left llium and ischium metastasis (arrows). (B) Left iliac wing pathologic
fracture iz sean on mdal TZ-weighted WA imaoge (armoe).
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AL the time of veforml, the patent wos only scheduled for
polliotive care, The potient wos hoving difficulty woking
due to the poin in the pelvic area. In the MR and bone
scan of the pelvic aveq performed before referral, bone
metnstasis wos observed In the left liom, left schium, ond
right acetabulum, in addition to a pathologic frocture in the
left {lioc wing (Fig, 1), At the time of referral, the patient
was odministersd with fentarmyl patch 100 pgfhr, oey-
codone [B 10 mg bid, gabopentin 200 mg tic, and corba—
mazepine 200 mg bkid for poin contmls however, she wos
continuatsly complining of severe pain (MRS 8/10) thot
worsened when walking, During  hospitalization, {luo
roscopicoly guided coudol epidural injection of O,125%
Chiroeaine™ {levobupivacaine hydrochloride, Abbott Korea,
Forea) 10 ml and Triam (triomeinolone ocetonide, Shin
Foong Pharm, FKorea) 20 mg was performed twice with a
are—weel interwl, However, the poin alleviotion effect did
rot continue for more than one doy after the procedure,
Henes, serombler therapy (MOS—A Culmur'ew} wos plonned,
Becouse the potient’s poin wos locoted of the S1-2 der—
matore of the left buttocks, the scrombler electrodes were
attoched ot 4 normol sensory orens obove and below the
paitful area of the S1-2 dermatome for treatment, During
the scrambler treatment, the MRS score decrensed to O,
The NRS score wos mointoined of 3 in the word on the
day of treatment, The patient was dischorged ofter 10
seasions of scrambler therapy, During the 10 sessions, the
dermatome locotion of poin did not chonge, but the aren
of poin shwly controcted;: hence, the painful area of the
potient wos consulted doly before ottaching the elec—
trocdes, Poin medications were continualy  ocminstered
withowt o change in dosage during the scrambler thermpy.
The pain alleviotion effect through scrombler therapy con—
tirwed for 2 morths: on the thind month, the pain recurred
in the same area, The patient wos re—hospitalized, ond o
second round of scrambler theropy was started, During
treatment, the NRS score decrensed from 7/10 to O/10 on
the first day, and this wos maointained for 3—4 hours after
treotment, Subsequently, the MBS score remoined ot
3,510 for 2 months, and pain medication wos consistently
giver: without o chonge in dosoge during this period,

2, Case 2

A d9-year—old femalke patient with a height of 152 cm
atid o weight of 45 kg was referred by her Obstetrics dnd
gyroecology for biloteral socral areg poin coused by e
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rire sorcoma and bilateral soeral bone metostosis. The
potient comploired of o spontoneous, throbbing poin with
an MRS score of 810, and it worsened with changes in
position or movement, Total laparoscopic Fysterectomy hod
been performed on the potient for uterine sorcoma one
vear before, Becouse discornfort in the lower abdomen and
symptoms of tenesmus hod continued ofter surgery, a CT
sean of the obdomen hod been performed one month after
airgery, [n the scan, o heterogensolaly enhoneing moss
legion of 14.6 % 7.7 em in the pelic covity and numernous
rmph node enlorgements 1 the obdominn] eovity hod been
observed, as well 0a o soft mass lesion of 3.7 = 29 an
in the left pehic bone ond o lesion of 2.5 o’ in the right
pelvic bone (Fig, 2). Doxorubicin and cisplatin chemo

therapy hod been storted and further rodiotion theropy
scheduled, At the time of referral, the potient wos taking
mevendone PR 20 mg bid, as well os oxgeocone [R5 mg
when pain increased, as prescribed by the referring
department, However, severe opioid—induced constipation
developed, ond the potient wos refusing an nereose in
opioids despite the ncreass in pain level, Thus, scrombler
therapy wos plonned for the potient, A5 the potent’s orea
of poin was located on the bilateral S3-Sdermotome, the
scrambler electrodes were attoched to 6 normal sensory
areas to the left ond rght of the S3-Sdermatome poin
area for treatment, Scrombler therapy waos performed 10
times for 40 minutes once every day, ard oral pain medi-
cation was continually odministered without o chonge in
dosoge. From the first daoy of treatment, the MRS score
of the offected orea decreased from MES 8/10 to /10, and
the MRS score of home ofter the procedurs decreosed to

Fig. 2. Asial T2-weighted MR image shows 146 = 7.7 am
sized mass lesion in pelvic cavity and 3.7 = 2.9 em soft
mass in left pebic bone (arrows).
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2.5/10; this wos mointained for opproximotely 2 weeks of -
ter Lreatment, During the [0 sessions of scrombler ther-
apy, the dermatome location of pain did not chonge, Bt
the painful area dowly controcted) thus, the patient’s area
of pain wos consulted daily before attoching the electrodes,
The pain medicetions were contiroally odministered with—
out @ change in dosage during the scrambler therapy, Cne
week after corpletion of scrambler therapy, the patient
developed symptoms of diarrhea as she storted radiation
therapy, In addition, the pain in the socral areo worsened,
The potient was re—hospitolized, os she wonted o second
round of scrambler therapy, There was no pain during the
subsequent. serombler therapy, and the chronic diarrheo
improved, Her pain at home wos maintained ot around NES
HIO for one month, Afterwords, the patient wos trans—
ferred to another hospital near her hometown,

3, Case 3

A bf—year—dd male patient with a height of 166,6 cm
and a weight of 59,9 kg was referred from the gaostro—
enterology depariment for right chest poin coused by hep—
atocellular corcinoma and right chest fifth rib metostasis,
The degree of poin was NRS 6/10, ond it wos characterized
as a spontoneous splitting poin. Tronsorberiol chemoem—
Eolizetion (TACE) chemotheropy had been performed on
the patient for liver concer for one year. Five months be—
fore visiting the concer poin vnil al our hospital, meta-
stesis to the right chest fifth rb hod been discovered, and
the patient hod received rediction therapy, In the sub—
sequent MBI and bone scan of the thorecic vertebroe, right
fifth rib metastosis with extraosseous mass formation hod
been observed, The patient had the underlying diseases of
hepatitis B and liver cirrthosis and, at the time of referrdl,
hed been using Ultrocet Tab (ocetominophen 325 mg
tramodol  hwdrochloride 37,5 myg, Jonssen Forea LTD,
Forea) 2 tab tid for poin control, However, the right chest
poin hod grodually worsened ond been cousing  sleep
disturbanee, Hence, o thorecic epidural injection hed been
performed during hospitdlization, bt 3 doys ofter the pro—
cedure, the pain hod worsened, with the NES score in—
creasing again to G710 from 2/100 thus serambler therapy
MCe-A EEI[I'I].UI'E@)} wis plonned for the patient, The po-
tient comploined of chest pain in the right fifth nb area,
=0 the scrambler electrodes were ottoched to 2 normal
senzory areds to the left ond right of the right fifth rib
pain area for treatment, A= the 10 sessions of treatment
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progressed, it was clear that the pain areq was gradually
contracting, and the location of the electrodes was ad-
justed accordingly for trectment, After 2 sessions of
serambler therapy, the NES score decreased to 2/10, and
the treatment effect continued until the next morning, The
administration of Ultracet Tab'" was stopped cccordingly,
After 10 sessions of scrombler therapy, the MES score has
been maintained ot 2/10, and the pain orea mointained ot
obout 80% reduced stote, for 2 months,

DISCUSSION

In the above cases, scrombler theropy demonstrated
effective trectment in potients complaining of severe con—
cer pain but unoble to experience relief from nerve blocks
or medication therapy, The patient i case | hod received
flooroscopicolly guided coudal Block for poin in the left
buttock coused By right Breost concer and metostasis in
the left pelvic orea, but the pein alleviotion effect was
minimal, After scrambler theropy, however, the NES score
wos reduced and maintgined ot 3,5/10 from 710, The pa-
tient in cose 2 wos suffering from biloteral socral pain
from uterine corcinomoe ond biketeral pelvic arec meto
stasis, ond she eould not increcse medication due 1o side
effects from opioids, However, ofter scrambler theropy,
the NRS score wos reduced ond meintoined ot 3/1C from
810, The patient in cose 3 had received ¢ thorocie epidurad
injection for rght chest pain cmused by hepotocelhlor cor—
cinoma and metostasis to the nght chest fifth rib, it the
pain alleviation effect did not contirme for more than 3
days, Hence, the potient underwent scrombler theropy,
and the NES score wos reduced and meintained at /10
from 6/10,

The mechanism of scrombler theropy hos nol Been
clearly revecled, similar to other electrical stimulation
therapies such as TENS or spinal cord stimulotion (5C5),
Marineo, the developer of scrombler therapy, suggested
the follwwing mechonisi: Scrambler therapy provides
“ho—pein” infmrmation to the periphery sensory nerve re—
ceptors through ottached electrode potches, ond this is
conwveved to the central nervous system ond remembered
by the system to relieve potients™ pain, This electrical
stimulus is conducied through C—fiber and A8 fiber, which
usualty comwey pain, but it is not o method of simply stirm—
uloting the periphery pain nerves thot oouse pain, It is also
different from dulling the senses of the patient, so that

wwnwepain.org
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he or she can still feel normal stimuletion on the treated
areq after scrambler therapy. The effect of scrambder
therapy appears within 10 seconds of starting treatment,
and poin alleviation is maintained continucusly for several
days or several months after completion of treatment, The
mechanism signifies that remodulation oceurs in the pe—
riphery and central nervous svstem or the colcium chan—
nelz of the synopses, which become the moin torget for
treating nevropathic pain, Finally, the potient feels the in—
formotion corveyed by scrombler electrodes by the entire
dermotome where the electrodes are attached rather than
only the crea where the electrodes are oitached: thus, it
is evident that “no—pain™ information & corveyed through
the dermatome [T]. However, no research results haove yet
supported these findings in the present literature,

Procedures for scrambler theropy stort from first
clearly defining the poin area, Next, electrodes are at—
toched to the areas proximaol end distal to the poin area,
Here, it iz recommended that the electrodes are attoched
along the dermatome of the poin crec, and they should
be positioned in areos where there is no pain, Subse—
quently, electrical stimubss is applied ond the intensity is
increased groduclly: the intensity of the eectrodes s set
to the maximum value of which the potient does not feel
discomfort, In this steoe, the electricel stimulus conveys
1f types of signols similar to the ection potentiol conveyed
through the nervous svstem, [n the inilial treatment, the
I8 types of action potential, frequency from 43 to 52 Hz,
duration of electrical stirmuhus from 0.7 to 10 seconds, and
amplitude are dynamicelly adiusted to find the optimal
“no—pain” information appropricte for the patient [7],
Through these processes, the patient feels his or her pain
disoppearing within 10 seconds of starting therapy, If
there is no poin relief, the procedures are started again
after moving the electrodes to o different area, In oddition,
if there are areas where pain remoins, more elecirodes are
atioched to alevicte the remaining pain, Scrambler ther—
apy is performed for 40 mintes per session, ond the
treatment should be performed every doy if possible.

To the present, there have been 4 popers published
regarding the treatment effect of scrambler therapy, The
first stedy wos conducted in [l patients with pancreatic
cancer: ag a result of scrombler therapy, ¥ patients were
able to discontinue drug treatment [8], The second study
was conducted in 226 patients comploining of non—concer—
ous neuropathic pain where medication hod no effect; with
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scrombler theropy, 80% of patients were improved (im—
proverment of 50% or more), 0% showed porticl improve -
ment (improvement of 25—49%) and 10% had no improve—
ment (improvement of less than 24% or Visuol Anclooue
Seale (VAS) score > 3) [10], The third study reported the
effect of scrambler therapy in 16 paotients comploining of
peripheral neuralgio coused by chemotherapy, The poin
completely discppeared in 4 out of the [8 potients, ond
G4% of the pain improved in most patients, The outhors
of this study concluded thot scrambler therapy is effective
in pain alleviation without side effects in patients wath pe—
ripheral reuralgio coused by chemotherapy [8]), In contrast
Lo the above three, the mosl recently published poper was
o rondomized controlled tricl with o control group [7), This
study compared treatment results between o drug therapy
group ond o scrambler theropy group in potients with
chronic neuropathic painy one month ofter trectment, the
NES score in the control group decrecsed 28%, from 8,1/10
to 5,8/10, while the scrambler therapy group decreased
91%, from 8/10 to 0.7/10 (£ < 0,0000), The pain scores
of the control group 2 ond 3 monthe ofter starting treat—
men: were 5,710 ond 510, respectively, while the
serambler treatment group hod scores of L4/10 ond 2/10
[P < Q0000 [T, The patients in our cose study also
showed o pain alleviction effect of T0% or more, which is
similar to existing popers, The potient in cose 3 showed
a reduction in the degree end area of poin of up Lo 0%,
Howewer, the potients in coses | and 2 showed o re—
currence of poin with the passage of time, and this is con—
zidered to be the result of continuous tissue destruction of
cancercus tissue and subsequent poin stimulus, Precedent
reports suggested that dosoge of anclgesics can be sig-
nificontly reduced when there s improvement, from scrom -
bler therapy: in our coses, however, the patients hed
mainly complained of local pain coused by bone metostesis
of concerous pon, mostly cccomponied by intermittent
pain in the concer area, We dlso considered the foct that
excessive reduction of onalgesics is nol recommended in
termingl concer potients, Therefore, we did not promote
excessive reduction of analgesics during and after scrom-—
bler treatment,

Other methods for treating chronic pain vsing elec—
triccl stimulus are SCS ond TENS, Many hypotheses hove
been put forword to explain the treatment mechonism of
255 and TENS, such as supraspinal processes, modulotion
of descending inhibitor pathways, peripheral release of
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calcitonin, increcsed gote control for pain threshald, re—
duetion of windup phenomenon, and reduction in impulses
from domoged nerves [8,11, 2], Additionally, SCS reduces
the stindation of dormooed rerves and is knowm to reduce
pevehologioal malodaptation for poin [13], However, simiar
to scrambler therapy, the precise trectment mechonism
hos not been revedled for either of these methods,

Serambler theropy is quite similar to existing TENS in
that it treats pain by applying electrical stinmlus from
electrodes ottoched to the skin, However, scrombler ther—
apy shows differences with TENS in the method of elec—
trical stimulis and treatment effect, First, TENS positions
the eectmdes on the area of pan, while serombler therapy
pFositions the electrodes on normal sensory oreos sur—
raunding the area of pan, Second, TENS has shown o lim—
ited effect in patients with postherpetic neuralgia (PHN),
and the trectment effect olso disoppears within o few
hours [14], In controst, scrombler theropy hos shown greot
results in the pain treatment of PHN patients [7], Third,
TENS conveys unchanging on—off biphasic electric waoves,
whereos scrambler theropy provides 16 nonlinear wove—
forms that change continsously [15],

In oddition, when the treatment effects of 505 are ex
arpined, patients with comples regional poin syndrome Gpe
1 showed o VAS score reduction from 10010 to 2/10 when
SC5 waos performed [16], while PHN potients showed o VAS
medion volue reduction from 910 (interquartibes 7.75-10)
to /10 {interquartiles LO-275F [17], In addition, when
compared with existing drug therapy, SCS reduces pain by
S0% or more in foilled bock surgery syndrome potients, and
the effect continued for 24 months [18), In this way, 505
iz on effective method for trecting chronic poin, but it is
imvostve and expensive, There s also o high risk of compli-
cotions, induding one report of o 3% cccumence of hard -
ware—related complicotions [19], Scrambler theropy hos
also proven to be an effective trectment method for po—
tients complaining of various types of chronic poin ond pe-
ripheral nevralgio coused by chemotherapy [20], This cose
gtudy has also demonstrated a good treatment effect for
poin coused by bone metastasis of concer, However, the
severity and incidence of complications connot be com-—
pored with 355, o= the only complication from scrambler
therapy 1= skin irritation in the crec of electrode attach-
ment,

The foctors that determine response to scrambler
therapy have not yet been revealed, Riced et al, [20] re—
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ported the effects of scrambler theropy on 40 patients
with penpheral neurclgio eaused by chemotherapy and 33
hoh— concercus pain potients, Two weeks ofter 10 sessions
of scrombler theropy, a response rate of T]% wos observed
in the peripheral neurclgic potients (B4% complete re—
sponse where pain wos reduced S0% or more, T% partial
response where pain wos recuced 25-49%), and an 85%
respohse rote wos seeh in non—cancerous patients (T0%
complete response, 15% partiol response), There were no
statistical differences between the improved group and the
non—improved group in foctors that moy decide response
rate to scrambler therapy, such a8 nociceptive/nevropathic
choracteristics of pain ond degree of improvemment, dura-
tion of poin (-3 monthe or 3 months or more), ond char—
octenstics of pain (continuous pain/continuous phis break-
through pain/intermitient paing (20), [t is necessary to re—
search the foctors that influence response to scrambler
therapy through lorge—scale research in the fubure,

The cuthors were able to obtoin o sotisfoctory effect
by administering scrambler therapy in patients with con—
cerous poin coused by bone metostosis of concer cells and
in whom pain control through pollictive treatment methods
had proven difficult, Scrombler therapy is mon—invasive,
has o complicotions, couses minimel discomfiort during
treatment, ond ig similar or superior o other existing
treatments in effect ond duration, However, there is in—
sufficient comparative research regording the effect of
serambler theropy for vorious types of poin, Therefore,
validation is needed, More resecrch is also necessary re—
garding the foctors thot influence response to the

treatment,
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