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n ABSTRACT

Chojectiva. Thea qinr of this stdy wos to examing tha
FyEothiesls that sabculonecas  oocipbal $Armuhctian
influencas oo.n due o oociplte,. necalgla.

Mentarlate conct Mathacts, Befwoen 2001 ard 2004 elgint
patigtfs with irtroctable occipital neurc gioc e
reremed to ouar ceater Thelr reoonds wene reviewad
Eqzh 2doflen wor intarviewsd over the halsohong
Thay wera all cifered a ol of stalonon warg a
parsubarasus lsoo ovar 1 week. If ey azhigwsd S0
pan reducton J sermaren eoed wds oealonted.
Ther impact of oco oltal stimulotor was Teosursc by
Faln seoerg, anadlges ¢ rec Jrements. and smployrrsnt
slezlus,

INTRODUCTION

According o Uie loteriational Associaton for
the Study of Taln (TasT, ocopital newralgia is
described as “pain. usually deeps waoed aching. i the
distribution of the second corvical dorsal oo™

Ak e conespordenioe ol eornl rzoues s o Shachle 3 o=
rh=so=c BI2CHRA, FAtSTLE F-FrALM 0, Cone.bent Pan
Lt rgarrand  “hedisan Beeglle 0 Mepeon foit Yioooganeer
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Ress. Saver orccssdaed o g parmanent srimulatar.
[mee wads o radusticn in the wauc L | L bee B e )
posimpartcton in flve of e ssvan patiens T
teital quiairtiny of Cpatas taken cater I cinrgtlon showsed
a rerkad reductor, OF Hha sevar whd hod a eemno-
na1t Implart fes czquired filkme emeloyTart.
Consiuston, Dccipital 1eund JIa 15 3 usaly and revars-
ibla tfrectrrert S Introctabls oocipital neuragic. =

Kev WorDs: ococipltcl.  rewralgiao. 5~ mwlalon,
Mganashs, rearsonbic poaa

€10, A0 unilerstanding of the complex anatomy of
Lhe cervical plexus should procede the dingnosls
of occipdtal ncuralzia.

The nerves af inberest are (Lo appet thiee ocr
vical nerwes. The antenor rami of the upper fwre
cervical nerves unite br 1 scrics of Ioops to form
the cocvical plexos. This supplies the skin wnd
miukcles of the acck and loncrrates the dla-

plteagra. The posterior primary mamas oF 1 s
enoirely & motor nerve and supplies e supcrior
piligue, ioletior 2DHque, rcors capitas, wosl somi-
spaaalis capinys muscles (2.

The mostedior primary mmos of 2 Cocrgcs
berarcon dhe postciior acch of the aclps and the
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lamviiea ot the axis, onmves aromnel che interior
border wl' Lhe inferior ubliyoe moscle, 1o which
it oseads a braoch and fhen disticles indeoo Lurge
medial and a4 small lmecal branch, TTe moedial
branch is e grearer oocipitad nerve. This pieries
sEmispinalis capitis and wen rapcidos. W is joincd
by a fikuncmt from e medial boanch of O35 amd
then ancendds in company with the oecipitdl artery
t supply the skin of the occipital 1ogion a5 B s
the verlex G20

The: lesser Decipitdd nerve (02) bBowsbks amund
thie spinal acccssory norve (XTI chen asoends
along the posterior border of e stemocleidomnzs-
wid. 1t picroes the deep fascia in the npper pare
af the medial aspect ol the posterior triaongle.
I then splits up ineo the auricubon, mastoicl, angl
crpiprital Branches Uhe occipital Boench is sensury
to thie skin in the occipitdd arca inmedintek above
and bclhind the onastodd,

The: pisssthle soarces of cetvical spinal paio the
migln be referred (o the head ape dickaced by the
distribucicm of the upper three vervical spinal newes.
Throvgh hewr warious bhranches these norves
inoervate the joiots and ligaments of the median
atbaroadl joint, the atlanfo-acclpital Jolac, and
lateral atlanroanial joints, the C2-3 wypgapiophyseat
jinL, the suboccipicl atd upper posierior nock
muscles, the upper preveroebeal muscles. the spl-
mil dure mater of the posterior cranial lossy, the
verhebeal sy, the C2- % imecrvertebral disc, and
the frapezins and stemocleidamastoid muoscles.
Al of these stractires cln be sources of pain and
should be considersd in che differential disgnosis
of cervicosenic eadache (3.

Im most cascs, the canse of e ocuralgda is not
fround. However, there are examples of oocipirel
neurdlgia caused Dy lesions 10 Udwe oerves and
accipital steuctures include cxuberant callus for-
mation, hypermubile pestedor arch of atdes, com-
pression of the greater occipital nerve by the
semispinalis capitie and Apeziog moscles, upper
corvical cavernous hoemangioma, diabetes, teompo-
raf arteritis, and mukiple sclerosis (3-1400.

Paticots with wocipilal oeuralgia wsoully present
with 10 associated corvicogpenie hodache. This is
defined by the 1ANT as “"sttacks of modermie or
nxrlerately severe onilateral head puwin without
change of side, ordinarly ‘i'nvn]'-':ing the whole
hemicranium, wsually stading in the neck or
occipital arca, and cvcuneally ineslving e Lore-
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Figure 1. N ls corveerpence St e cemy ozl ofeesds on
the frigern2l (cankzl revs Wi naclsls,

heacl anedd temporal areas, where Lhe maxinge pain
is  freguently  located. “The  headache  usually
appoars 0 cpisades of vacving duration wn the
earty phase, boc with time the hesdache  fre-
guenily becomes owobc conlineows widy cxaccrba
fons and remissions. Symptiams and signs such as
mechanical precipitation of awicks wmnply iovolve-
CaT af the meck™ 1.

The reason for globalized pain in occipital
neurpdgia is expleined by convergence ferereen
cervical amd  irigeminal dleremis i e spinal
cord. Affcromts of the frigenunal oere descond
throngh the spingl trace of che trigemingl ooree.
Their cullaterads wrounale m e paes caudilis of
the spinal nocicus of the trigeminal nerve and in
the dorsal horns of their respeclive sepmesl.
ad send asocnding and descending collaterals T
arljarent sepments. Therefore, a1 any gven cervical
sepiment, sccond-order neurons thar project o
lighct oonrees can receive a convergent inpr fronn
afferents of the trgemina netve and the 1, X,

and 3 spinal netves (Fig, 1 ¢X

MATERIALS AMD METHODS

Between 2001 and 2004 paiicms with iomtacuable
oCcipital newralgia werg referred ta oo Nepean
Biain  Mapapement Center. These  pralienls are
relerred by ouwr woediary sofooal conter Dociiuse
they have fadled comsenteoml cremmens,

Their diagnosis was combArmed br 1) pain-deep
and achiag in the discibubion of we scoomd cetvical
dorsal root; 23 sealp hwvperesthesia; 3 cheonie and
recurrent episodes of frin; and &) anabeesia and
reducion of hepdache on subcntancosus Inflteation
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of Iocal apesthetic over the greater and lesser
acuipital ne e,

Al pratients whor presented with oocipdtal ocu-
rleil wiore oflered o toiad off oecipitad stinmalation,
Before the oial fakes place. cachy patient s
reviewed by o paychelogist, Tecicnes are oot oflered
a il il ehe peycholonsst Inds ey bave 3 major
pevehiacrie illocss such as o2 major depression o
perchosis, an antisocial or Iondetline personalice
dJisorder or o they are subsouoce abusing,

A trigl of cwecipited scimmlation is pedoomed witly
U et dwabkee arwl frome i an ofponlting theater
The pasicar is glven 3 sowall wavenous cose of
miekaxetlam to revhuce wnxiety but maintiin couprer-
dion wilht periopecstive stimolation. The halckine
i preepared with a wide shave over the ancicipated
lenpeths wof Uwe lead. One pram of cebeaolin (s givon
prooperdyely. The site 18 preparcd using provi-
derrter fodine, which is allowed to dey b ait

Imags intensilicaticn is wsed to idcogitr che
posterioor nuclial line at the level of ¢ and the
midline. Five millilitecs of lipgnocaine are indiltrarcd
subcutaneously in the wddline. A Tunhy needle is
wnneted subcumneously from medial e ;Acsd
alang che oucted Line, The Tuolyy ptredocer s
removed and repliuced weith o guadopolar percued-
ecus led. This remains sepethcil oo the greer
ang lesser owcpirgl neregs, This s maped inoplace
with stersirips #nd tested either i e or
TCeovery for dic most sansfctory clectoowdes, oute,
prilse wAclth, and volkege. Mo changes are oeule 10
the paiont’s medications.

The: pacient 5 sent ome 2l reviewed in Lhe
clinic i 1 week The Jead 35 wen romeved. Tain
reductiion and patient satisfaction are e woal ond
puines. A successiud ol inchudes > 0% gedaction
in pin and 3 wilingness nf the pacient oo proceed
willl a4 ponnanent imyplan

The pormaocint aaplue s porformed apain
wich the patient prong bot wncer meneral aes -
sia. 1The lead inserted is oo surgiced leswd (pacele-
sovle electrogdot booimse it can e sotired oo the
dense cotvicad Bwcila W poeveill miovcmcot Some
patients recires] idaterd leads for hilateral oou-
rabyria, The lead extension s tunocled suboutane-
ously o che geaceatnr locacesd  gicher o the
subclavicular region or in the lower alademinl
grewdreaaic Delow the It line Clig, 2.

[otraseenps thivd-genceanion cophalispuorin
antilvivtics are admindstersd 8§ howrly Lot e st

Marroe Stiracfation fur Ceciidlaf Nearafein m 43

Figure X, "Fis et show: -he rocaton of e argical and
pesichal to tha greared ard ester acclsioal raves Gt che
wpibal penbubaroce

18 hours and the padent is then dischacged with
4 further 3 duvs of oral anibiotics.

The sulures dre remureed aller 10 dars, The
patient is followed over the nexc & months io the
clinic 0 armagee medication changes and asscss
the etficacy of stimulition, Opinte witholrawoal
is wo cortsidered votil the peomaoent impliat is
Mol e 2 wecks. All of the pahicnts were oele-
phimned afber the permanent implant was plived.

The end poiis of pemmoenl  wylangaron
ancTnele 2 visiad amilong soooe, avermged over 1 dow
reduction in medications ceyuired, and changes in
accivities 19F el Thshing,

RESULTS

Bighr patienrs wone offeecd o trisd of oocipital
nerve stimalation. (dne failed the weal usd soven
procecdod 0 1 peandeent stunulicon Thise whn
had a permingnt imphiot wre dise wssed el

The Didlkpw-up alber peomuaceat giplang gawee-
awed 2% months wich a ranpe of 6-47 wooitts.
Tl wosnen aoed Gooc men proceedad o o per-
mnent snmulirae The sveenge e ot implae-
liovn was 40 veirs (range $-63 yois).

Five pacicies bad onilaceeal and twse had bilac-
eral occipital ooanlgia, Comorhidities inclodedd
digbreles, hypercension, O30 disc degeneration,
and 2 SO Fraeture vopatiecd seich a C0-T fision. all
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Table 1. Irtervwaicrol Trectmerss Lsec 12 Manage Oospial Maurgligla Selars ona aflar Femcnent Storulaticn

Eralietit o Eants blere implantesizn Treal-wnts otar imponrziizce
1 Dcnp. b A+ pheoad ni
o Coors. b oA Fronsc? o ooclpo. s Boio
1 ool s LA = el rll
CE-elursl sl 1A - saric = F =il
£Ulf o Branch rodial-equency w2 1l
4 DA wadal prans 24 Feenid nl
Co-4 mardal aremsn i Ecia s sncy ri.
by 27— medkel brrach La + sharoaid ril
h Cexolp, W gepotnerzpe all

Tizripn M. L1 yleenid

raotsl ared ezl sl so e

MeLrolven grecter g Luser ooclpn rewst ¥ 2

Key: Soopl MWL ocolpi'sd nerver LA, 120l et ric: I, FTomuscAarn mesid branck, medal oo ~* =l ol an s

wer Botod SJTnaaneous EonanuT foxin

Tabde 2. Mediatior:s 3efoe ong &ften fhe Ingartion of o Parmnnent Stimalotor

Fatlert “dredloaton: bealane Implambetisn Mecde:atlors cfe: imelontaton

1 SoSium warrenle, amilsodioc TR nl
=obanenilin
Peradars for & (oodeine phoashate orad poroca ol 2f0ay

b vanlz usng HiZ, Songoers: fane 2edoy
Fatadelne ‘ora Sid=y

A FAprphine gpf21e 100 —g Bz Dhwpcddora 2] regdoy
acofgoc asdaur

L keeonre sulale 5Crmg B Fonsdisire to—s 1000y

3 Cropopdore ACL 21 mgidoy “Aorpore sulfiots &5 mg B
b ot T 200 e gy day
Flucmstine 1,

o Codera o rsguled rli

7 Dppcaddone O 2] mydsy Covcozonu 12 2Emg ed

Peihizins HD inpggotors S & S

Sty elires HEZ| gt od de pear mieaith

seven parients presented seith unilatcrpl or hilat
etal headuches (Tables 1 and 2; Fig, 3).

Frwer interventionsl trearmuents werd reguired
aflet implaniion of an occipital stimotator The
wital quaniity of spiaces taken after implaneacon
showed 2 marked reduction, There was 4 redac-
tionn i the visoal analin score (¥AS) postimplauta-
won in Ove of the scven patenfs. (F Lhe seven
who had a penpanent implant, tewd acqnired ull-
ime emplovment. Coe of them is plaving baskel-
hall. Twws padcnrs had  persistent anxiety and
depressivn, A fulklime modwr and 2 disability
[rensiofney hael persistent ansicty and depression.

Localized sepsis was a problem arcund the pen-
coaenr in one patient and the paddle fead in
anoiner, These pauents reguircd explaniirion and
reimaplantation wwhen e sepsis seteled.

The eighth puticat whe bmd 2 crial ol occipitad
atitoedarion liled o oachieve sufficicnt analgesia.

He did not proccedl to permanent ipla ntatiod.
On presentarion he was receiving prethidine injec-
rions three times per weck, gabapemin, and o
hamazepine. His previous interventions includel
yadicfrequency ablation of medial branches C2-3
and st open resection of die greater and lesser
aecipital nerves.

DISCUSSION

Treatroent eptions fur occipital nouralgia inclode:
mcdications and rerventions fellowing dingnies
tic local anesthetic hlockade of 1he greater aid
besser occipital nerves. This technique is welk-
described 1 3 recens paper v Wanl {177

The local apesthetic blockade wilh o without
wierndd s sulficient o provide temporary analzesia
and a diagnosis. Jowever, mewitabby e pain
returns, Many pagients dec sohseqoonthy Tefetrcd
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FAgure 3. The vsu2l avlog ssare WASH averaged aver o
dlery ws compared betora ard after imgs an iatian

to a neumosurgicsl service, Sorgical  trestonents
hive emplirvedl nevrolstle or decompressive Lech-
alques. Mourolysiy may be performed af the nere
revaes of Cl-3 {partal posterior rhizobemy), or ar
the panylion (12-157,

Decompressive techoiques wre aimed at rcdnc-
ing tension on the preater and lesser oocipikl
nervcs due Lo anatomical anomalics. fe cxample,
where they pass theougl moscles and fascia in
the postertor cervical spine {100, Radlo-frequency
treatment oF rhe coclpicl nerves proovides good
mfalgosia for sume paciencs g otbers can develop
o celayed dereedoratioen in theic cisndition similar
Lo surgival abhlation techutiques (17 Govind et al.
described Lhermo-lesinning of the thied accipital
nerve. In theie folfow-up. 475 experienced numb-
ness bul 33% suffered from drscsthesia (27

The outcomes of surgival lechnigues vary Itom
cxccllont o oadverse. This inghoedes o suhset of
palients who experoncs ancstesi dolopost. Yo
example, in a seres by Stechison and Muallin 35
had pain relief aftee ganglionowamy and 245 alter
decompression of the 2 dorsal eoor ganglion and
nerve (197 In another smull series by HonowEez
tnine patients), 0% ad reliel of eir pain follow-
ing dorsal nerve woc secrioning {4 Thibisson,
Lurweever, relived occlpiral nowralgia in 10714 clses
trcatod i partal posterior rhizooeme ar C1-3 (130,
Larger cise SCrcs topOorl upy b 1735 of palients
thar bave o relief of gheir pain follomsing a varwty
o wirgecil procedures with sariable  eticlogics
(1, 197 A noadestructve oeursomsadulatsoy tech-

migque Iy been descoitsed. This is using sohoutane-
ous LoCipiTal nerse sthnnlation (19223

pfal cord stimukation is wiclely nsed for orear
ment of neonpatbic puin especially in the ower
limnbs. Howewver occipital simulation Ior e
trcatmenl of nocipital oeuralgda is vncomoes, Tl
tesr pubdished papers describe purienr onteomes
In retcospectivg teporms {149-213 Weiner descoles
13 parcnls who oaderwenl subcutancons wiee
placement over e preater and lesser occipital
oerwes {200 Une wrus cxplimed because ic occip-
ital nemralgin symploms had resolved, OF che
renining 12 patienrs. civtie had 75% or pmeaer
pdn rodiel and one thied S0% or preler paln oelict,
The followup was I oo & vears,

Oh insertes] paddle elecioodes over the preater
a0d lesscr crecipital nerves for treatmenr of oocip
ital nevralgia and rpnsformed migraine (22, OF
& padcnls who completed g Gmonth follow-op.
14 reported execllenr pain telief and twa had
good rcliel There are reports of sncccssful subou-
Eaneons stirulanon [er restment of other periph-
eral nerves (3%),A prospective eandotoieed toal of
TICALENL vy, o Ereatmenc 45 7ot oo be perforoced.

Gwir resyles e sinilic o previously published
reports. Beductions in opiste  analgesla woe
marked. TmMprovements by 1clivity devels wery
reflected i an improved abilioe to renien o wock,
The Vad, which can be Glsely recalled, is a less
sccure end point. Bven s, our VAS demonstrines
4 clepr reduction io pain. These trends osoour
wilh presious reports.

Lead migratioon and sopyis are potential proh-
lems wich occipital stmolavoes, A paddle lead
gutured 1o the occipital fscip can prevent Igad
mipracion. s alzo a0 peversible procoduns of Lhe
S 15 0ol adequately conered. There wsa sheoald
Ire aafeqate “plav® in e cxtension,

Two patients lud sepsis in their devices. The
lewdd ancd the: generator were remaovesd and the scpsis
#i8 treabed wich ancibiotics and debridement Wy
subsequenthy reviewed our prepatalion wechmigue.
A oeurosurgicud” gappeonch using fresh wadine pain
and 3 formal streee of (e cocipital region und
pelreritor locucion is used. The prepaced acca also
it oovcrod withh an adhesve. odine-iroprepnated
drupe. There were nie futher cpisodes of scpsis
Uer the chanpes Lo s:ur preparacion.

Perhidine depondeicy is muoted in two palients
io vur review. One (pacwenr 3], who fdled e
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wind, entered a detoxificarion propram g is T
lomper mequirme pethidine. 1T other  paicnr
LPAELCTE T) hael g pewad reducrinn of pain dirimgs
rhwe #rial, | Jeweyor Afwer inplanblicon the palient's
VA: roduce-d from T oo B0 She codtimicd oo
voguine mraniuscular porhidine  and  seffered 2
depressive disorder

The v af piate arulgesia s corumnm in chrooic
Pain comeliiuns., Chpnare willdeaweal beadaches T
becn assaciznted with sloerer acting drogs saeh os
pethiding, Also, pelhidine is hnown as 2 drog of
dependenee and §5 no longer recommended for
lreatmonl of chronic pain condildons in the
Avstralisn sile of Mew South Wiles (24) ence.
AHCOTS wich occipitl neuraleia whe ane taking
pethidine arc now urged w vndernake s deloxiti-
catiotl program befone ey wre affercd permanent
oeipical suimolation. For our patents, pelhidine
dependriny i5 2 nejmlive prognostic gudicaor.
‘This i5 fon nested 1o bea prohlem in other seres.

Ceneriel, spinal cord stimulbation has @ noaber of
postuliarcd mechanisms, These include the gate-
contriat thoury, blocking of spinothalamic tracts,
actiepricn of supraspinal nnelei; and alterations te
neurs LG nsuter release (23],

Why dues subculaneoe  stimubliion of the
necipilal popves caase o reduction o painy The
proecise wechanism is unknown. The pale contrsk
theory deseribed by Wall in 1967 15 srill thought
fo be o newsonable escplanalion (2. Mure long-
e 10y iewes of this oovel and effective wochnigue
tor treat ovcipitul neucalgia are regquiced.

CONCLUSION

Occipital stimudation for freatment of intractabdle
owcipita!l neoralgls s emerpittg a8 an ullractive
treatqend opafion. The pitflls such as lead migre-
ton, sepnis, and oplate dependency should  be
comsidered. I i5 3 technigque fhat is easy w teal
and is reversihle should problems arise. Tead
implaoturicen is aksn straigln fogweard fur Lose
phwsiclans wihws hove inEcrrenticnal Practices,
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