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equlvelent wmproveosuls fu the
sieiial aenl medical aspects. Table

A {veptm of this ln;.:n r:-:.-.:EI:. WAL
sidesd 1y gl dlsnsakans adt Me=aa
ot wed Chakes Bar,

4 gives the pulicas’ gvalagtians
using this pain profile.

In this Tudbad pumaee of ob-
servatlons, T wweh can he coa-
cloded i veladoeg diggnasla to Te-
apnlts, A treod many he noted,
howewor, i the 11 patients wha
hd mulkipde marmecy ko ploe! disk
digsrdeor- v bwo af theve pallebts
clwined lecs thnn 75T inproveraend.
The twn paticnks ~aith aputation
piin wore kepedited, nril o oDc
with paln in the plastowm foet, tha
pain disr eaved whthot disabling
effecl. and the phaoloo Temained
uorrified. EtaEbi.np: razos in the

thigh somp f Lhe ather palicnt
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timam, prob-

disapgeared, bt some degwes nf
Faucy> berulernese prvaisted

The 2% patients in this o,
W jwaplusted omothe aecve ther,
a}-::Lur-::.in!; b Lhe patiecl, most on
bebivaly suppresied it duin
reedog T 14 patients the arc. -ﬁ
siderred saim and the uest eFfectine
uerve stmolaled overtupped, Ly
fime pabicls Llx opemal aecve ook
“reomdely” Iocatc? Ioum: the avca
of pedn, [ Lhres A the Lattor i
tienks Lhe ulrir seryes b Qe 4121
presaed pain i the Lo atoep? Leg
andd in pnather e ropkradalen
Iz Io <krer poticats sliznndation
ol e ulnsy fweve Eliminatos by-
temver psbe ot pistizcloc wpimr
g waml imosnother Loere  weas
cUmizasSnn ok pain in the rontia-
Tubernl mioa distrilmbon, Aaede-
bnd. alypicn ] Furdn] pabic Dot o,
dolureny  snd  received  Bopclil
fram acelpilal nerve stimudalion.
The salieot erth oalcactable head
ard eer 2ann peceivend raach Beuckl
brem 2oavical plesns stinudulic:.

Compllcations

In this weges, the s plication
weg shauld be coasdersd hich,
Thrae dovlecs Lad b he toroeed,
ane due Lo Tiks 'ir|:|:-',-|:fj|:||| arel amn-

ahly dvavige Danly meuctiom, suromdiog nonwcdang okaing s
v mundbe 2fter Iophntotinn

oller g to walleuction and the
Lt wns pemoestesd by o Lot
whese joain Frd disappeaiec, P
v Joed] [enderiess b bocn
frampizug wial thoen paticits bad Lo
hva ses kv,

Ten ar 1he 23 peteents shiaweed
wrnet dogres of complication ve-
limed U e precedume (Talle 23,
In ok, mo eSonulaliver way poet
nhtaine,  pocladdr the yescll ol
Azliejop mlaeeeead. Tu bed, ke
wernkasss ead s CCome olwererton,
nEramsdee. To- ik glramed o Lo
In s, csnprration was yeedel

[ rowMications were Lagzly
mezharleal wned fertomately 2orzect-
ahle, ez w Eink gy tle el wite
prissing inko W ko, Droitaniom of
LLie ~kin averleiog adomingl wall
recivers une probable o dghe ele:.
lesde proviod aen wlnier nerer, Cpe
pitint nodiesd inggmsistent stuo-
1A LLa f-l:-]'ll'r.:.'inr_rl a JMEQ[:}'E[H -
vldenr, snd oo rvzlﬂlmra-m,:;gnl.ph:'{r
FrrmLaliion the cleeteode appeaved
b b disinrted, Thees pratieo= sacd
bl sl veaciion, pearenky e
tosain elergr, wiich  subeiled
TR

Frpevimcutal warkss 5 grrongy
sumeely el Silasle ey Le oan

ileal  nnterial, [|:=|'|'i-::|:|.r|."|_'_.' if

lanealy wyapped atocod the uenes.
Hletolowpic nbwervitions in spmc ol
m:r patients, howcwer, have shuwe
the develeaumeul ol e lick,
Elirauoy pnvekepes wranng the dovice,
inelnding tae nerve {Fug. 61 In
ong palleol. 4 cosaidecas:ls eman
ol poome el actidtr was nabeed
'.L*.I o wix montts after the -
wlaotaticn #ltbouph Le resmiineil
agvanslinriatis :"F-E T

Acoamulating  eypolence wish
the wee ol artlviel Jewiies me the
neETSEs syskem somas 1 showe
rucefcrnte bt higher lovel ef prob-
Jewrs Lhan wids vardiaz piesemiders,
Accocding o Medtmaniz, [ng, =
whine 155 a7 reedor o ieplancs
and 290 or dowzal celuzian b dooala-
ta-s Dvaww shreer surne pvdileeee ar
dismirbance. 4 ward of cantion s
Tiscd,

Chdy Lo cxabiends Dial perma-
nent maeh'dibe ARer 11 woonlhs
e patient elUl shwwes] weakoeas
inn the wuar distrbutian. Angther
had supsiz wiv manths postasera-
wvely due Loa sepledicucews, o
agiclase pzitive Infartinr; the de-
ven untorbopabcly hed Lo b
1eirmvedh dx wwmir s Titer whils e
'|'|:L1'i|:_:n|: ik rl'm"".-'iwq cl5oet e '|',|:|'i'1
U P s i,




' ICTYE.
e of
vhensm
v thizk,
dav e,
E1. 1o
imrHTTt
noliced
e im-
‘mnincd

2. with
; 4:-'|;|| the
shaw 5
s preali-
rrakers.

It 2
enplants
sliznn! -
lemirs: o
tlon i

PRI
¥ Le2 T KT
veak ey
Auother
::rtnp::'ra-
Hilla, ca-
the de-
to b
+hlle= lhe

1IvE pLim

[

e T

s TR A L

PAAY SUPFHESSTON AY FEHIFHEHAY. WEHVE SRMLOTATIGN—PART IT

Bddiction

To some degres, the enpaldlivg
of reducinog ue discontiowing dmg
medication  Followdag o surgical
procedure Sor paln may be con-
siderea gn incdex of the afective-
vcss of the foopfment. In this series
of loug-clandleg paln prohlems,
mkne Segree of J:ng addicton wrac
oresent inomisk of the patienks. This
bepame particulscly cident when
medicntivo withdrawal was  at-
tepeed Followding the implasla-
B Io 4L lenst Fowor patients
secere depressio wed aniety ap-
Ecnmd and neoessary preountions

ad Lo be laksn. These psticnts
nclmitbed recelving paio Suppoes-

©plon i ospite of thowe sympheme.
. Onwe caze was particlaly deamatls .

Lepanse of Pus 2oocidde Aowunk
¢f medication the patient had keken
durdog the aine vta prior b fm-
P].l.u:ltutiul:-:u.. At +he tiowe af this 1e-
pott, only three patients were sH11
tecgiviog sowe parcotos. DF the

s remaining putients, kar were m-
: welving mioor Amonnts of nonnas.
© emtic anal gesles. Lo wege recedving

trurapuilizecs ancd six wears recedv-
ing na medicatinn.

Predictabilily

The apparcot booedlt  wotiecs
-;.lu.-iu-!-;l lw l'll:I'E'l:Ill:-El'i.'l.‘_'i'l.'I:I Lramsiu-
tRAMA sEomtRHon bests remaincl
bragically wechaoged o 12 Loplant
Pasients thrmaghicnt the Gme i oac
observations, The dexres of henefit
nxled lolowing sungory was sindlal
lo whal liad 0 oldalwed poe-
vinusly by trapscutanemns testing.
These padlents appesr o have
_g'_.ﬂnml }mm the 'irn|_'||u.15t _|_.'|n':|:|u.1'i1
in rorme of convenicno: and et-
Leigoey. Six patieanta Lave shown
aushiined  heneficiat  afburefocts
from  comskant  shgmlnbnon, Al-
though *bo Lmplanted sHnulator
did out fusedon, cue padet cen-
Lictusel mr ceowive  broscutuneoos
stimptntion and the pain gradually
Aubsided during o perind of sic
oimths, At the Hime of this ropert
(ol year Jater) be roweios aspop-
tornadic. This remigsiog, lnowewsr,
comld also be releted oo the -

TaBLE D
Ortoass Emdncaciod Manaoremsnz

Teo. ol uapes

Lnte pes second
1 Tl
L L-54¥ 1
h--LiHb
wiu inki]n
Totemaitr
seoHbreshaind 5
ke ligly) 1h
supcnthreshold 4
Teleda
molingous a0
Ererindan: -
HE HELRAIHCF 2

el 3 .m

dslprveee:l:isﬁng peripieral europ-
i,

Chu the other hand, aoother pa-
tient remuines] puin-free foc threc
meorths fellewing the momownl of
i devies in spile of cHouaus
maunifestatirms oF his syringpowelia;
the paln vetotmed lator, however
Four palieols gradually lncresded
their csHmetion of the Tenefit to
tatal rellel doring the Ume of oh-
secvatian. O e ither land, six

utiznrs shreaed o dop in beosfit
Euﬁng the spmmo yeclod.

E:'I'.'l"ul'El:'lllEﬂL nf nther syosproms of
A

Paramaters

The “opdisnal” pausureterd Found
A indnﬁcd n ET'lnLHIﬂ 3 Hpweral
pattents sacoed t3 heve s prefre
eoce far Hae low cabes, many o
ut the lrarer Wmit of toaosmulber
cepability, In cur experience, low
rales aoed calleer low woltage hrove
lices owsa palensunt. The 1-18 He
CANCE 17ea tho Oual cheics of «ipht
o our paliests, aod 1150 Hz tor
anatner ten, Loar Fregoencies joay
heve zomc forther comveniences
such, s eocawnny of powel encrEy
wnrl the theoretion] possibilicy ol
being edectlva Ln patlenes with pe-
ripheral oerva dwoage n whom
high Ereqiceneny mey fuil ¥ Freo uen-
cics belowr 1 Hz have pot besa
auplored i this sbuddy, o the pther
hand, freqnemcics w high ws 200
Hz woero tried, but saticnts wsonlly
rajpctend thuse alowe LW Hz, Bene-
£t ta be fond when stimeluting ak
ot below seraocy threshold [aubs-
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Limimnd, s beenme  jwpartaat,
The patlent sheows neither seasoe
neT ot inbecterence dusing stim-
uallon, makng the procedwc
woprly ikl Seven patlents Equanel
the Intensity eptimal al levcls of
srneoy Hoeshold, and three foond
sobliminn] sHmidlabiony moct sAkEs-
fucdary,

Lebenisity of cloctricn] srimulad oo
seamns impnctand. Theorctienlly Tow
itenzilier oAy howe o Delier
change of sbowdatioa nrze.sized
Bler gronzps, with assuialed phas-
i|:|'|-:'|-3:iu iu:.l.'lEll:E.lil:ll:lE. W Foond o
eur ohesrmtious fhat the Mdgher the
inlens:ty the better the chdecs of
stimulabiog e snall-sized fitem,
wlth the pessibility ol cwalding one
pledsantness or even pain SCREATio.
T1%e trend cooms te he thak the
mepri acvéptalle clinical respuonees
are frund on she Law rake and in-
terdity ranmes. Sweet wnd Wepaled®
noted gawnl recolte with stimalus
ducarons of 11403 msee and
130 Hz. Four of thoir pabients uzed

setting wt sm eupsrwy Bhrashinld
ared n-grlc mﬁmﬁ.ﬂﬁy. Twn @-
tivabe elecled condnions sbmols-
Hiom r]u:.-' uwrd ni.E].‘ll‘. Ten  atfier
Pa.l:l_rnl:s Carme Soe ase il l:rE:IiDﬂi.{'-lﬂl}"
em w regular schedele Ric of Lhe
latter weed it coolisucosly durimg
Hwe daytime, enre osed it at night
ancl noae aged it E‘__-'S‘.':l‘l'lrl.ﬁ'.'!u.“_'.r lhree
thmie = day G cwe Rowr. Flnally,
foue ?al::imtg nsrd tles sliogulafom,
ol wiven e pain sppeered: o
g it irepulacly day o night, e
came b noed i aloof ouo heor
pvere Lo dnys and te odlver foond
it peessary far aoly aboot gme boue
approaiziately avesy Lwo wocks.
Dipcuecion
Paychealogienl fectars: The pwye
chialic opirion vhiuised in 51 pa-
thents i thls astody revmaled oo
vembent thut could b considersd a
prhuary prychintric probleo, Mers-
aver, Al But fout showed objectxe
linicn] envidesoe af Do Hxius
laripzs 85 4 moroe of paln, There-

fore, the reliabdlity of meet patieald’
evgiuntions of thalr paio moy T
exauideed hiph.

Ir. spite of the vathor henvy oo-

R |
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&u:i.c Trackpround of the paden i
iis premip af pRcnls, e 11 BRHm
oemping bow oueckl of o raor psy-
l:“-h:l:]l:lgi.c Fartimrs <mild be plavins
in thi Togults, Hypaote eBarm mar
chdily Lo dismiissend, hut suggestiou
affeLs conoet. The strongly sapes-
Hve clffzet of electric Bmpling bas
bren recpgnized hy prvelatrists
zoul expipited b ehaclabuis For per-
haps contorles, Leeg-ranme cllecls
aold be expliined Sar the peiofore-
g of pereeived stiosalic Tle Ffune
bat wi heve obdereed piHents
who clebned Banefits arhile paceiy
g sullimira] stoole el bavs hed
mein rem dwing plieeho teste
rerkalndy lesens rhe importace of
pere soguegtion cllect It seems
guite iroprobable due w o 1athor
simple metiod such as perphand
pErg shmudabion haa o slounger
!u‘gﬁ:miw vilue Lan multiple oar-
rien| procedures, hospitalizatlons,
at'ugs and even pavchlptic Lreos.
urzs such pe oAk of the-s pa-
Hents  bave previoasly  rowclvad.
fallalewal peychodogie gains can
alsn T mnslﬂ]mad. Ecunumic xaima
mpy not ba elgaiSeant imoths soeles,
dire rml.:.-' one pRtgul vilverl 3
wirkmen's compencdlion  setle-
Mt

Che the «her hand, the [0
Lility of ather consclons or uncon.
wions  psvebologic wnins ol o
polacee ey plor no eole e in
vienwy nf the npol accepltutae hy
ull patiends of puin snpprassion Ly
cloclemde stimmbation, In addikicn,
cedustim  ©r  discontirmmtEnm ol
drg wes considern™e and w
toany liteshle snd ulivity
enpreeved, Linzustaioed «fers with
the pemare of Lene iv o charpe
teriatle ol suggedtion [nlacebo]. A
sustuined bemcdlt ohaesved lomper
thor 5 weal o this prelimlbnary
Tepost cmeiderablr decreases sIzp-
extion @5 an lbipoclast fuetor amn-
exg we sre deuling with ay e
teapedinarily  sugoealive  orethod
Pr=vimly undmewn. Fiotker ob-
servptlong in time wAll b LCEELUTY
befoce a final apinion mzy Le given,

Fonc of these patients sver eoge-
pincd al any worsening of Lheir
pain durng or lollowiog sHnola-

FIOAZA, CANNOIN, HUWTER, RO, (1M AND MADRREN

woue The moslve Eacd Juad sees
L Tam rmcaging s the ighle pro.
ivtivg value thut Fls prenpeoratbee
Tansvubiaems 75t appears
Turve. Yeldeen Loes o peticnt nase
“hir opparhcnity b CEpELSOCe T
Lormdl:und the e et e will rrowive
fram ao operction. The advaalilily
ol suspery comes, Wercfure, from
Hir paliests owa tegqoost aferr
h(‘dl‘lg Iully infarmed.

Diffenltica enpauttered:  'The
leclmicn’itlee of jcnsslonbiction hie:
mt boco o e '|-1r\-:r'|:|lc1_'|'.. Hog-
cver, thy ostak] eluneot of wptimnl
tlectrical parmneters of simualpton
is for fromm settlod, LE OE 42 & -oather
af pemmmal srebeceawns, woHiHoms
in f:lﬂlclcuu;.- |.?r'r'|:|n-."|1 is med clear bul
patleots end np edch dllfeuent set-
lings when perodtted -t find their
vwn gleebdil purumeters,

Fatental hezerds: Clivis] mor-
Lidity s related ie the prcedom
wome W be Tow in this sades, ws
the ol pormanenl sides sfFert mip-
nficant Lo e putient orse wlbua
PR ALK i e patlemls

A Bonl thesvel izl haeard 40 dace
it oons_decalnn windld he Lang-
temary iU effeats that coudd Tie ralatid
o lla p-rﬂjpl:m-:a] ey seskoo
using pataaneters similps t0 ooy,
The pousilly debrendons efzic of
aloeleioal stizulatian of e nereong
syviere has bewn rocopmizes] fos
snone tine, Therelcy awd  Clarl:®
rootpnised o 1504 Ui Jeesmi LAty
af o ecloryhic afbnor, This Lfury
15 velumad to the Lolal -:guu.nl:l'lir'
feonlemis ) of electriite pasacd
thoogle the tizmue and De use of
wndieeecirmnl divecl curents. We
kave attpead be precluwde this in-
jury priowasily Try tae wse ob bi-
phesic stimnll and srdoireal oo
renly. “Thoimal” fojurr 35 omaelly
reluted 1o freuencics above 200
kllz amd rn the matsl BIETEY RS-
tred mowrglls ™

L axtoemely I drequesicy of
sthawdetion Corith shoct palsy durs-
oo ablale, ﬂ:lmrnn]rlcnmplil:-e-
tinns, Tu gemeqnl, we bawve stoyed
withln te nondesbhoolive elertrcsl
paramctere kyawn hy exporiment:.
tiaq 9%

Brecently e kindling  allecl

has herm deserhiend us ow PLOCES;
whercly  Jow insensity, opotitine
elactrical sEomulative of e ey
SPVEOL O3 et in lemp-4om
charpes in meural acf azdzation 1
ln the byado 6l mav reacld ioo g
zaves, depeecnlinT on the sthnulakian
site, hit patalng is known nf the
offecte ou e perphoral azevong
Sviles orospinal cend. Ouac vhsz
vt bor up bu bwen vears Eadl da
rovedl  wndesinth'e sides clleors,
*acewear, onr erprlonoe wills hry
vidimnds who wreve wilbiuoe "KL Zoc
chree manths killearing pepiorval of
Jee devdive supacsta thal some do-
dre# of poItvanent reorewmiznton
In the parvoos system funetloging:
my lave tpken plwee, this tme
frg=nble to the palient.

“erHTLﬁ hyprahests: Cur wors.
iy leputhesie ordminalesd from e
tensive ool obwercutors. T
fpd a vuifring crpliopton [er
exrdmic puin Ba @ “cestral byper
prcitnbdliby slate.” | lis comarst cen
bz [awad i thes Tikepa kg on by praur-
pathin, central pain, dvstbesia, can.
-‘B].:r,"i-ﬂ. cho WIER TERLIDIN S god -
supparted Ty the pheelologic Gud
iegs that [ollewed Curman and
pazeclales™ " disenrenry af the "law
ab deusrvationon ™ Althongl this ven
vept w1l not oo discwssed ia deesil
herz, it has lisen curmharated o
expecirientn] pnthn:ul}h}rsi.-:ﬂng__-.-;"-*
SHE 2T IR (O reclts support
the eowlention ot inooels pa-
teots Hiis state world Le cowli
Feb’e, c ., by suxression thooe el
prauiphecal meren stimulation. To
i limibc? astensl Lhae we hoee
tested the Ly pothesis, s Andin:s
seeu lu supprt this.

Plyaislonicel correlmea; The al-
frot an padey, as we bove sheereed.
alter mepetitive elecizival stiola-
bun, sheres most ol Lhe ohonuter-
istice that have Twen regopmizod
wilhizi  the pheocsocna of la-
Litwntion  {g¢  adaptatim!  Tong
invosligated e phychologlats and
phiy sicdaristz, 10,3708 A5 SR P,
prhitive stirnulatinns, omor e other
elzcta, how gradual aupplesslon
of the response until estinegiom, a
discrels lrne period befaze taking
effert  rospouse  Jabenoy), con-
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PAIN SUPLARSELON 0T PCRIFHEAAL NEAVE STIMLLATION _TAaRT I 1%

tiucd LospRonsCs atter dliscuntenua-
tion of sticeolus, resporacs beyand
ike topaoaphic nrea of the stoo-
s Depun add Indueticn uf TR
gpairmees By clavthenic sUiovedl at
Lawvr-Eroqueney,  Inesinbenadby pa-
ruangleds.

HalAbwalion: se2oas Lo &e a lunce-
montal process af w living sesten.
It s EEEH dezponstrated in tha
slnple nomran?? g well ws odl-
aenecial subavstoms (visnud, vliac-
tere, anditney, ete ) ood We beais
A5 i whele® Chnioully, bne esueu-
Hal phengncron 5 & statc of grad-
aal depressions b lunelion uotil
sxcncticn ks place.

FExpermeantal sork odth animels
ruppots tha contenton thut hebit
goHim may tuke plaee wilbio the
jeodated, spinal cord 24330136 [r g
ool due to ashanation of the trana-
mitter,’' nnd it norucs ak the bater-
oewroual Batrray someswhete Tear
velnaptc
reflex, purbicolordy Bexed lacnin b
where Lacpe :n?:'i:nn.l:r'd fhers el
A-alpha sebgervlag tonck and poo-

sepon aul Al sy ol 30T Gilese

noTigeptors, pattioniarhr ik
ceral } SEHAAT 1L may be Joleally
prsihle thit depressingg or Zubchi-
tory clfcote foduscd by the opuelite
ol eleorica] sdicnudulinn uzed w0 sur
cooeervntics annl i devoewse ue sug-
pro2s coobzal stetos aof hyperereitn-
Lilicy  iwvaiving e  oocceptle
i.nl'l'.l.T wekhem. Tloesie :-lL_gguﬁti.-:lzn-: AOE
rravokineT, bt mueh wnrk or ehess
Logs iy veceswicy ad Hhe naturc
iwf tho ghsrresad offpers shiomld s
vk b consldered, ohsemre,

Contluahon

Lnfartmately, na- earery e 07
intractalisc wamm seems fo be Booc-
Ebed Tay lzeEil:lhu.r:]J oerve skiomle-
Hin. Mote itsighs wnid eaperiznos
with ths techmique wetld incroase
tho vwober of caadlSates. Hoare
BYET, KOs Impaetimt guashinns wr
left opor and will Fave ta be an-
swered velore the procedure may
be cwnalilerend apen for E_H'I'!l'irl
Trosurgieal vee: Aue velative ol
cranee b dlie wleviees winl apiparent
ke ncidemen 0 impestant side
riffoelz going Lo erdare over Loaoct

Ao Ly sl b wor koowled o,
the procuedue shrold b considesed
ellnlezl nvesligalion, The eoat of
developiog the dewies iz Ligh and
e nonsrtaimbcs oumerpas,. The
neuroswigomn who wiches to oo
ceed aleng Lics Jie of invcetdgation
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