DIRECT NERVE STIMULATION FOR PAINFUL PERIPHERAL
NEUROPATHIES
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Mineteen patenis with chronde paie due iv w womutic peripberal scuropathy weoe reabed by means of
implanied meorve stimulsdion, fo LL (54%:) pain was compictcly relieved and in foor (2194) it was reduced
sufticeently tn discontinue analpesies. The averspe fnllow-ap was 11,5 months,

The iechnigue 13 described urd the fuilures discussed, The oceessity lor implantiog the stimulator

proximaby is emphasiscd.

Althauwgh peripheral nerve stbglation has been wsed
sice 1WeS only a few follow-up studies have heon
pubdished. The mange of painful comlitivns Tor which 0
hus bezn userd i+ s wide and vaned that s =fectiveness
cunnol b socwrarely assesscd from theas repworts.

Tn s paaper we deseribe Ui short-ierm resulis oo
aroup el 1% palients sullering tom intractable puin dos
i 4 peripheral newropathy.

MATLERIAL AND MLETHOLDS
A tetal of 77 patients with pust-leaumalic painful
neuropachies were refereed o us, ouat of whom 19 were
selevied as suilible Tor oerve stinulalion. There were L0
wornen and Y men wilth o mean age of 49 yedrs, ranging
Tromn AR oo 73 vears. Elcven pationes had nerve lesions of
1he lwear e, [Tuhle T),

There were [our aetiolopual fuclors involved
(Tuble 11], the commonesi heing a lesion following an
operatinn in the region of the hipoop knec. The ehatacter
of the pmn vared. drugging, dnlling snd cutting pain
Peing the most commen; anly owe pacients had byrning
pun. one Memocal and one scialo.

Refore the paticncs were referred to g, they Tad

dlrewdy recerved stundacd consecvalive treatment and all
bt two had underpone meurolveis ance, twics, af ewei
Thige tines.
bSclection of patients. There were throe criteria Far
achociion.
Llectrapitrsiotogival studies, Bither the electromyopram
(for molor or mixed nerves] or the somatosensory
cyobked porcnbals {for scnsnry aetvegl had o sl
delinne abnormalities.
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Table I, Perves involvml
Sidale 4

Tamoral 1
wWedinn 1

ka

ThailerieT 1ibiw

Paroneal b
Uloar 1
LAt | glabaneeus neewy ol Lee iigh L

Cirearer fegipital |

Ialezeosial |

‘Lable I Aeciology

Cperafive Lrawma I

Tacnl hip replacsrmenc 1
Hurmolonis 1

rarpl Bnes replacesacnd 1
¥onee arthradess L
Hig® hbHal osirutorey 3
Thoroessomy |
Bum prall roicaad 1
Merye fomaor nesecliom |

Fritapmeni neareqnchies f

(8]

[nieclicm injuries

Mg pradl |

Sefective nerve hlocks. When the neove. Tocalised by
means of percutaneaus elggieical st lanon {1 e 0.2
ey 0.3 voll), was blocked proximed 1o the injured wrea
wilh I ml of (h5% bupivaceine, this hed to give complete
Irepdom from pain for at least the duracion of (he
snaessihesia. This erve ingection was repeated twice.
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The Avery periphern nerve srimelaenr: o, elecirades; 2, raceiver: 1. arlenna; and 4, Iconsmilicr.

Perutearouy eleciedond crmeafatiar, 1IF the nenac hlock
relieved the pon completely, o needle was iowered
protimal tn the lesion and stimuli applied sufficienc to
producs pasacsihesiac in the painfyl area (30 oo 100 Hz
and 0.3 valt. for 30 minates]; for the petieol W be
tnzinded in the scrics, this pain had to he relicved by
dl east 0%,

Parients with wager paychinpathalogical disorders

were easluded ftom Lhe senes,
LSurgical fechnlgue. The Avery peripheral nerac soimu-
latur with <ol ol Tour platnum elecirodes iz ased {Figs
| wnd 2] The operation is performed in Lwo sescons: the
tiea: is nader general anaesthesia, spinal anacsthesia, a7 a
plesus bBlack, varving with the nerve invulved, The oerve
is crpoacd Bor at lcast Ml em prnsimal oo the injury. 6o
neuralvsts of Lthe invulved area s performed. The
cleccrode col is solured 10 the perncoriwem with an
absarbable 5 & cuture, The vable (rom the cull is then
burisd subcuwneously, same 3 cm proximaliy.

Twn daws Tater, unger Incal pragsthesia, 1hc
eesclrode plugs are puolled ouwl and connected v the
clecirads pansicion sclectonr switch, This is adjusied uncl
the puriesthesiae are R0 esactly in the painlul area; the
recowver 15 iheo unplanted io chis posilion.

Technique of stimulation. An sxternal transmitter eon-
nesteed tor o ntenes 15 then taped o tie arcs where 1he
recowver b boen implanted. The pulse wadth. rate and
vidtage thar obtan the best resprnse amg then sclected.
00 the st day the sumulator 15 wsed iotermiltent]y one
har an, nne hour o, and the paticat fills io an ooty
chart mdicating the percentage pon reliel Junng slimuo-
latien and between stimulatens.

Coanplieadiraes T vwr paticnts skan krake dows al the
sike o mplamation of the ceceiver, and ene Jeveluped
necTosis dver Che cobles: ofler plastic surgery, healing
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was achicved. There was onc infection. im 8 paticnt
with 1 medan feeve grals; e amplant bad o be
remaod.

KLSULLS
Only shurt-1eron results are available as the lollow-up
reny runged from A to 29 months, wich & mean of 11,5
montls, They were evaluated as follews.
YVery good: complete pun reliel wieth stimulation.
Cigrsd: mvgre 1B 30%0 1eliof ol peiw subjetive esTineated
with abstinence from analgesics.
Poot: less ithan 30%, improveToent.
O he 1% patiems [ were classified us very gowd, leuras
goud and lour poor. Meither the cause of the pain (Lable
I nar the neese invnlved influeneed the resulr.

Tuhlz HL Resulee ascnrding o acrinlegy

Yerv gond  {inod Fror
CIpErHriee 163 10 I ; b
Enlmapment neusapaLhivs 1 2 1]
Tajecazan iy e 1 i |
Merve grzll N 1l |
Tean’ I a 1

T 1he foor paticnes raed as having paore rcgeuls,
one hud whal was diarovsed retrospectively 35 o cen-
erally fAxcd paw; another Decame infectod; and an elderly
lady with 4 sctafiv lesion was relieved of pain lor six
ronths. but she had endogenows depression and her pain
recurred wheo her psychiatre conditien became wormse,
The foutth patienl with o poor cesult had 4 peroneul
neeve lesion following arthrcdesis of cthe knec; in her. the
clearrnade pull wags implanted very flose oo the lesinn, Pree-
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apciatively i peruneal werve block bad piven only partiul
reliel Irom pain, bol with 4 scuatic neeve hiock she had
beeh painfree. She is sehedoled o Bave 3 wew electrode
implented on <he scwtic necve. proximally io the thiph.

Tobde IY. Resulis 2ccording oo ozres imealved

¥erp yood  Candd Tuur
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OfF the tour partial zocecsses three invalved nerves
blow the kode in bwd the postecier ubial nerve. and o
one Lhe peroneyl nerve {Tahle 1% Althoueh implanted
prosimal 1 the Jesions, the electrode cuff sheould
probubly have been implanted sull moece prosimally. on
the scidcic nerac. Tn one paticot it was implanted on ihc
feonual negve, gaving relie] from the leg puin, bul the
burming pain in the thigh remained unchanged; this pain
was evenlyally nopinved by blecking the sympathelis
chaim in the abdameae The Lwp palienls wilh burning
pain. one with 4 femeoral and the other with a sciatic
nerve  leginn,  werg Slassibed  ws pousd ol puur
cespeclively.

The painfree pacients had ro wse stimulation for tee
houres up e four Lmes a day. The partielly successful
cases had oo stimulae for ong hoor every secomd hour,

DTACTISSTON
Frovn palilished agpnrts (Pacaca o af. 1975 Camnpbell
and Lomg 19760 Law, 3wt and Kiesc [980; Mushaold e
al. T2} A is claar chat the best ecsulis ae 1o be expected
ro the ux of periphery] nerve stimulacdon in peri-
pheral painful noveoparhics. [n e series, 79% of the
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pualients vbluined conziderable relief of pain and 57%,
were completely paintree T a period o wp 1w 29
menilbs,

The bumning pain suffered e own panients i our
group Jed not amprove (one was classied as peod
becuuse there wes mduction. although nol disappear-
ance, of pain). so perhans this tvpe of pain is nol aaitablz
for Lrealmenl by sumelation.

IL also seems lkely thol nevropathies of the tibual
and poroncal norves arc hest controlled by scianc e
implantation: thus, altheugh voe of our patients with
neurcpathy of the peroneal nerve was rendeored painfroe,
in 1 peraneal neeve and T tibial norve neurepathies
where implenlalion was close 1o Lhe l=ion. we had poor
resnles nr only parnial sUceoss

Although we ussume thal ectopic firing is the hasis

ol penpheral painful ncocgpathigs {Flows 1979 Calvin
952y, the mechanism by which peopheral nerve sticou-
Fation veligwves pain s largsly unknown.
Comclusivns, From the scanly ceports wrnlable and lcom
out own shorl-lecm resulls 11 seems thal, provided casss
are carctully selecwed. pain derved from peripheral
neurepatbues can be controlled by prosimally implanted
peripheral nerve simulators.

Selection has w include accurate diapaeosiz of o
merpheral noeeve neurapathy; exelusinn of gasgs wilh
burming pein: complets pain celief by selecuve neryve
hlack wach minimal local anacsthesia; and pain relick hy
pereuwranogus nerve siimulgion with high freguency ool
Tow voltape cuccent. 1nally, o 1% important 1o place the
clzctrode entf &z praximally as possilile; for ghe ngeees or
the lep 1t should be en the sciatie oerve,
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