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lntervertional Manegement of Trigeminal neurelgia

Dessy B. EBril

Abrtr-rct. Trigefii.lsl ll€uralgis (fN) h s paidu] oauropdhic psin.condition- sf.cinS tha fac.e. It t i r
significant impsct on ihe qullity of life and phy3icll func-tion of plrienls Evidance luagcat! *r!r th. lit.t.,
aiology is velcular compreslion of the trigeolind nerve losdiog !o focsl demyoliostioD 

"na "Ur""r ij";9ischarye. Sec.ndlry .au!€s $rch as multiple sclerosis or b(ain tumoG c{'l allo producr syrptoharic TN.
Trestmenl must ba individualirei to each pstient. Ca$amazapin€ rcmains the drug of choicr in tho &!tjin;
treal'n€nr of TN. MiniDdly invrsivr int€rwntional psi, thenpies !!d srfg.ry ul porsible opiors when drur
therapy fails. Youager pstients msy benalit fton nicrcvascula! dc€ompre$ion. Eldsrly pati.ot! wid, Do;
lurgiJal risk nry !c morc aritlble for pcMrtanoous trigenina.l nfir rlizolylis. Ttc tcchaiqui of
tadio6equency rhizolysi! ofth. Eigehinal ncrve is described h detail i! this revi .r,9l. (lES 2n9i2:83-tg)-

K.!*ord* l Erfintiotel neanten| mini4ally irwsi|e; paia fiaMgement; rudioteqx.nc? rhizolytit;
trigedinal rcnralgla

Abstrrh Na{algi. trigcminal CNI) adal.h kondisi nyeri o6uropstit psdr wsj.tl Pcdyskit iDi $!gar bclsr
p€o8ttuhtry! t€rnrdsp h,,rirn hidrP irng3i tuik ptsicn- Bulci-hrki rncturjuklen behw. pelyclab ylrg
trrs€ring adllah komprari pambuluh darah tcrhadap n€rw! Trigemintr! yaru moiycbabkan t€fjf,di[ya
d€niclinisaii fokal drtr oatnsrn poteGid etli yan8 bGldihan plda lol saraf Pe!y6!b lat(und6 scp.fti !.p.(ti
lkleosis multiph atau tumor otsl juSa drpat denyebabkan ncuralgis trigarEinal sinptornstik Pilihra farepi
didasarkatr af.s k.butuh!tr p6!ico. IGrbrdsepin mrsih rDelupakatr pilitd pcdr.es drlamp.ratahtru.rn NT.
Ter.pi intewgosi mininal dsn pambcdaha, edalrh pilihsn teopi s€ladu&ya bila gcnggunraD obat-obat& tidlk
berh8il mcngttili keluhlo. D.koapr6i lr kovlskulrr b€fm.trfart uatul pasica urir mudl Pets,t@rcqrs
nigenirral ,prve fizolysis l![ih rcqrai umrk palictr uri! tu! yrng iidik Eungkio urtu& Eledrtrri
pombcdahaa. Tekhnil( r.diofflquenoy rhizoly,i! .k n dij.la*an seclrs d6il dalam rnilGl ini. (rf,S 200r;2,.t -
89)

Xrrr korci : tiodrlrtr in!.rrctlri miaimal, pcoaralaksanaaa oy6i, .sdio&chali rtizolFi!, nardgii ni8edinal

Introduction

Trigemiml ncuralgie (TN) is I painftl coditioa
involving the hce. It is the mo$ ftcqueotly
diagnoscd form of facial pain with a prevaleoce
of 4 per 100,000 in the general population,r tt
commonly 8ffects patieds above 50 yeas old
and occurs more frequentty in.women than men
in the ratio of 1.5:l to 2:1.' It is also Eore
common in patients with multiple sclerosis
(incideme of 1-2yo) 8rd hyperrcnsionr TN is
associat€d \vith a decrcased quality of life and
impGirnent of daily firnaion It impacls upon
employmeot in 34% of paticns aad depressive
symptoms are not utrcommoo.#

Pathophyriology
The condition may be scvercly dissblitrg with
high moftidity, padicularly in the etderly.'
The pathophysiology of TN remains unclesr.
Evidence suggests thar psio occurs because of
pressure on the trigemiDal nerve rcot at the e[try
looe irto rhe ponibc region oftk brainsreu.':5
Compression by tumour or blood v€ssel may
causc local pr6sure, leading to dcmyelination
of the trigcminal neNe. Results fom
expcrimentsl sh.xlies suggest that dcmyelioated
o(ons are plorc to ectopic actiotr pocntial
generalion,'p Dernyelinarioa has also b€en
shown itr cases of TN associEted with nultiple
sclerosis and tumor comprcssion of ttc
tigeminal rcrve root.

Detsy R Enril is a lechltc of Neutulog/
Depfiemenr of Faaity of MeAcifie, Sylah Kuala
Unlve6l0t
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Dirgtro!is
TN is characierized
"eleotrical shookJike"

sharp, shooting,
sensation thst is

by
pain

limited to otle or more branches of the

trigeminal nene, It is almost always unilateral
\yith the maxiltary kanch being most commonly
Effccted 8nd the ophthalrnic branch the least.'
Pain usually lasts ftom 8 few seconds to two
mi,lutes 8nd may rccur sponraneously baween
pain-free imervals. Most patients report I
sensitive trigger zone that repoduc€s an sttaok
of neumlgia if lightly iouched Rodine d8ity
activities that contast, mobilize, stetch or even
slightly stimulatc the trigger zone, such as

brushing the tceth, appung facial cosmetics,
ercountering a breeze, talkiDg or eating may
triggcr irtolenble pain.
The Intemational HeadachE Socicty has
pubtished critcria for the diagnosis of classical
or symptomEtic TN,' ln classical TN, no
etiology calr be identifed other than vascula,
comprcasioD. On the olher hatr4 symFomatic
TN is related to ED uderlying cgus€ swh as
tumor compnssion or multiple sclercsis. It is
thercfore imporfant to distinguish hwcen the
two 8s tlre focus in minrgsrn€nt of symptomalic
TN is to trat the underlying calse.
Arother usefi.rl classificatiou that is commodv
used may be more relevant to cthiciaDs:8'e
1. TNI - idiopathic, spontaueous facial pain

thst is prcdominartly episodicl
2. TN2 - idiopalhic, spontan€ous facial pain

th8t is pr€.doorhantly cotrstsrq
3. Trigcminal neuroeathic p6in resulting from

unhtentional tnJury to the figeminal nerve
due to tr&uma or surger,!

4. Trigcminal &afrqcffitioD poin rcsulting
Aom inientiond iujury to the nerve by
pcriphcnl nerve ablatio4 gnngliolysis, or
rhizotomy itr m rfteupt to t€at eith€r TN or
other rclated faoial Fiu;

5. Symptomstic TN due to multiple sclerosis;
6. Posthcrp€tio TN following a cutan€ous

hcrpes z$tsr outbreak in the trigeminal
dishibutio4 and

' fi#f$ ;i"if'ff-'Tg;tr,T :somatolorm 
_ 
p,aln dsorder and

fl:y:fl:_"r testing r",-'"*ffH,ii
contl rrnafi on

Y__J#" STili Jfl#ll.manifesr a

::-* x rx**::;".""ff tTLT,lii

:1r,TL*y::Y:r;ffi,L1#ffi
lilLLiffi ,ffff* attacks or s6rp or

YHftrfl :xffilio1; **-,, oo.,r,

lur**,,:.ty*l:I:I;#"{. U-tr
**ii*"*im[;il'#ffi[il*lil

ffi,T$EHfrffi#
ffitffitr:,,THffiT.H,i[

fl#lri1ffi--,'1r-Tffi
ffi+18:*:fi,.1T;Ttr iTfH*
lTyl-.To,Pr"tt,o, uouud the Ugeminai
nerve root. ''

Iftr:Id,.gfys_f:1 faciat pain includen6acacne Ory)rocnt, rmpOrOmAnirtrrt
pain, denral pain, chronic sinusiril-llI totrt

Fffi _r,!ry'rg.--il-f '&SIl,l,";
mes€ oonoruoos rs o€yond thc .,.^*;;*.;-s".".t. th.'ac]it];prt or tt"
.l.r+i.a! drrlitw Fy.nr.i.ri-^, - sbarp or-'-'-'--: Y-'i{' ---':-.-u5 urersitu, phasic
I_Tpy,_T"l]:,.p"..-res!onsiveocis to aSpeCInc (nug can lrelp Ull tlistin-,r"r ";',h;;rp";;:'i;"ifi- 

* rusursh rN from
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TN. wto bad urdergone lVtt
rugh proportiotr of r-ri..n
complerc paia rctief ten yean J,
Monality rarc for MVD- ranges
There is a +% inctaend-oii
morbidity such as c€rebrospital'
teak, infarct or hernatoma fomr*ionI

Garutu haile wrgery
6amma hife sugery (GKSI is a ron-invasivc
stercotactic radiosurgical technique tht dilizes
a focused beam of radiation to iarget the root of
the trigemioal nervc. It is mmmooly pcrformed
with thc patiet uoder sedatioD- pain Elief
obtained &on cKS fu del&ycd and usualy
occus about 2 weeks let€r. Initial good peill
rclief can-be ochieved in aproximalcly 80olo of
patients."r' However, there is a risk of
recurcnce afler one year.z GKS may be
prcfered to MVD in elderly pstients be&usc of
the lowcr rate of surgicol cpmplicrtids.z
Complications inolude facial paresthosi4
hypoestbia and sersory loss. Anesth€sir
dolorosa has not been reported.rt

hterveBtioml pain trertment!
Mnimally invasive percutaneous t€chniqur3 for
tseatiDg TN includc balloon compressior;
glyccrol rhizolysis and radio&equqrsy (RF)
ftizotomy.

Balloon cornpt8don
In balloon compessioD, a small balloon is
iEroducpd percrrraneously using a needle to
comprEss the tigoninal gianglioa Pain rclief
was immediate in morc lhan toyo of
patients.2r$ Complicstions inohdc comcal
anesthesig frcial sensory loss or dysesthcsi4
and masset€r wGakness." In s 20-ye8r follow up
revicq r€curlelc€ of psin oc,curre{_itr 32% of
patients over tbe ertire study period^

G$c.mltN?pW
TLh ptoc.due is pErformed with thc potied ir
the sittng position with the bead flexed. A
necdle is intsoduc€d inro the trigeminal cistem

Trcetmetrt
The treatnenl of patients rvith idiopathic TN is
often a ohallenge in clinical practict and
oonservative matragemcnt with drug therapy is
always first-line. When drugs 8re not eftcacious
or produoe intoleoble adverse effects,
intervcntional pain tlestment or surgery gle
possible options.

Ptarmacologicsl trestEetrt
Ca6amazepine has been used for many decades
in the fieattrent of TN and it is the drug of
choice.l2'l1 havs demonshated
thc efficacy of oartamazepinc with a number-
Deeded-to-Eeat (NNIi of 2.5 .1t'14

Carbamazepine may even bave diagnostic utility
becaus€ pdietrs with ch6sical TN will respond
well to it. Paticnts wilh sympomatio TN or
other causes of facial pain are less likely to
respond to carbamazepine. Doscs of
c'tbartrazepine rangcs ktween 2001200 mg
dsily.
Other medic.tio$ with r,cported efficacy in TN
iuclude oxcarbazepine, baclofen and
larnotigine.lt-|7 Other medicadons such as

lopiramate, gabapenti& Fesbalin and
levetirac€tam have shown sucr€ss ill teating
TN but evidcnce is limitcd to small unconbolled
strdies or case r€ports.l5 Paticnts should rcceivc
8n adcquate Aial ofat lesst thl€e drugs inoluding:.
cortamszepine before surgical or i €rventiooal
treatment is considcred. ro

S[rgicr! tr€.tmcnt
Morovascular derompcssion atrd ga'nm. hrife
surgery are surgical options available to pstients
with IN.

Surglcal rrdctovssculat deottpresdon
Miqovascul8r d€coEgEs$ion OM) has bc€n
widely used based on thc theory that vascular
compression of tbe tigemiml nerve is
rcspoEible for TN.rEIe Craniotomy is
pcrfomed to s€psrate thc blood vesscls &om the
trigeminal ncwi using an inert sponge or fett.2o
A r€cent rEtrosp€ctive Eview of paticnts wilh
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and glycero! is injected. As glycerol is

hyperbanc, it will sink and produce discrete
neurolytic Iesions of the secoDd and thiId
divisions ofthe tdgeminal nerve. Pain relief has
b€en rcported to be more tban 900/o in one study
with s reaur€rce r8ff of 23o/o aftsr a mean
period of30 months.2?

Radiolreqaency rdutony
This revi€w will focus on the rolc of RF
rhiotomy in the treatroeqt of TN. Patiert with
TN who have good to exoellent pain relief with
a diagmstic trigeminal ganglion block may be
suitable candidales for percutaneols RF
rhizotomy, especially if the pain relief is of a
short duratioq It is perfomed by destructiotr of
the aigeminal ganglion or roots usitrg RI.
RF is thc most common perculaneous ptocedule
used to togt TN espeoially in elderly pationts.

Procedure
Pstients arE fasted for at leasl 6ix hours before
the procedure. Prophylactic antibiotic is
administered onc hour before procedure.
Intravenous sccess is obtained atrd standard
modtors ircluditrg elechoasrdiogmm, blood
pr€ssurc monitoring and puls€ oximety are
applied Sedation is usually necGssry to
incrcase pstieDt comfort and reduoe anxiety.
Tte procedue is performed ulder fluoroscofc
guidanc€ wilh the potient in the supine position
and head extended. Th€ C-arm i! rctated to
obtain 8n oblique submental view to visuatize
the foramen ovalc. The skin enty point ia
approximaely 2 to 3 cm lateral to the
commissura labialis (angle ofth€ mouth) on the
sffect€d side. Thc needle trajectory follows a
straight line dir€oted touards the pupil when
s€en ftom th€ fi,oft 8nd Fs3€6 3 cm aflcrior to
the extenBl auditorv meatus whelr seetr froE the
side.2E

A 22-gaugs, l0 cm RF ccnnula with a 5 mm
active tip is used After a&ninistrarion of locd
aneslhesia, the cannula is advanced in a coaxial
manller (tu!rcI view) to the X-ray beam
towards the foramen ovale (Figure l). A finger

call be plaoed in the oral cavity to make sure

that the buccal mEosa h8s not been pedorated.

When the cannula enten the foramen ovale, the
deph of cannula inside thE Meckcl's cavity is
ascertained on the lateml fluoroscopic view. Thc
slec'trode is advanced approximatcly 2 to 4 mm
ftrther tkough the canal of the foramen ovsh
such that thc tip of the electrode rearhes the
junction of the pekous ridge of thc tEmporsl
bonc and the clirus (Figure 2). The stylet is theNr

removed from the connula and aspiration is
performed to ensue that thero is no CSF or
blood. Injecting 0.5 ml conaast dye hclps to
sotrfirm tllat the needle has not Denetral€d the
drrra zE'29

Test stimulstioB is mandatory b€fole RF
lcsioniry. The maEdibular nerye lies in the
latcral portion of&e foramen ovalc. Ifthe nerve
is stimulated at 2 I{z bet$,esn 0.1-1.5 Hz,
muscle coffiction of the lolr€r jaw may be
seen. This confirms that the nerdle has passed
tbrough the foramen ovale and the tip is lying
od the trigeminal roots. Next, paresthesis itr ihe
concordad tigeminal distributioa of the
patieds usual slmptoms (Vl, V2 or V3
divisions) at 50 Hz, 1 millisecotrd pulse duration
should be reproducible at 0.1 to-0.5 v.28:e If
porcsthcsia is only obtained abovc 0.5 V
stimulaliorl thc needle should b€ redirected to
get th€ same respors€ at a loli€r voltsge. After

. appropriate stimulation puarDcEn bare becn
achieve4 0.5 nd of 0.25% brpiy.caire with /l(}
mg of triamcinolone should be irjcoEd. After
waiting for at least 30 seconds, RF lesioning at
60qC is caricd out for 60 secon&. Tte oecdlc
can be Epositioned to repeat RF lcsioning if
more than one bruch of the trigemiIsl nervc is
involved
fulsed RF @RF) is a oon{€sructive Eethod of
delivering RF energy to the trigpminal gEpglion.

Itr contrast to conventional RF describcd abovq
shon busts of RF curent 8t 42'C 8t€ gen€rai€d
with lorg peuses between bu!:ls to allow h€at to
dissipate ir the target tissue." Thermal lesions
arc not produccd by PRF but rcccBt evidercc
suggcsts tbat microscopic damage to axonal
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are not Eoduc€d by PRF but rec€nt evidence
sugggsts that microscopic damage to axonal
microfilaments and microtubules carl occrr,
with greater changes -seen in C fibers dun A-
beta or A-delta fibers.''
However, a recent raldomized controlled tdal
comparing conventional RF vrith PRF showed
that PRF was not_€ffedive ir rcducing pain in
patierts witb TN.rr Therefore, PRF caD[ot be
recommc[ded as staldard therapy for rhizolysis
of the trigemiml nerve.

Compliotion3
In a large-scale long-term follow up of 1,600
pati€nts wio had received pcroutaneous RF
rhimtomy of the trigeminal ganglion,
complicatioos reported include diminished
comeal reflex (5.70), masseter wealnaqs and
paralysis (4.1%), dyscsthesia (l 7o), anesthesia
dotorosa (0.8plo), kemtitis (0.6%), and tra$iert
paralysis of craDial nerves III and VI (0.8%).
Permanent cradal nervc VI palsy was observed
itr two p8tients, c€rcbrospiml fluid leakage in
tlro, carDtid{avemous -fishla in ooe, aad
aseptic meaingitis in ore."

Eflicrcy
Aftcr peroutaneous RF rhizotomy, initial pain
relicf can be achieved iD 98% of pstiefis, ,s
high &s thal obtsiDcd with IvIvD.a 

'Among 
thc

vsrious int€rventionsl pain lherapies, RF
rhizotorry _offers the highest rate of complete
pein rclief." Atlhough l5-200lo of patients Esy
expcrictrca recurcme pain ir 12 monthq
recunerce rd is the lo\rest emong 8ll the
percutaneous techniques.

Long-term efficacy of RF rhizoly$s is
comparatively lower tban that of M\y'D." It caD

b€ r€pe8t€d in thc same parient if required In
additiotr, it is I viablc option for poor srrlgicet
risk patierts or for elderly patients who are not
fit for MVD because of louer morbidity and
mortality ralrs associat€d wfth RF ftizolysis.

Desq! RE, Teat eht{or NT

Conclusion
It is important to rule out secondary oaus€s of
TN, especially in young patients or paticnts witb
bila&ral syrpmms or s],rnptoms suggestivc of
multiple sclerosis.
MRI scans should be obtained !o h€lp detect the
presence of vascular comprcssion of the
trigeminal nerve. Medical therapy rcmaias first-
line in the teatrnent of TN and drugs such as
carbamazepine and oxoarbazepinc can be used
Sugeiy and intewentional pain treatmeut caq be
considered in patients who have persistent pain
despite drug tlterapy or who are unable to
tolerate adverse effects ofdrugs.
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