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PRETACL

Tngcmm’n] neurilgia has been recogmzed 15 1 discne for cenmu
ries 1t presents well defied symptoms t hs such distmctine
features s grewter frequency among women n obscnation re
corded 1t the time of 1ts first description and an overwhelming
predilecuion for the tight side yet 1t sull baffles all awtempts to
tathom 1ts causes  Methods affording reliecf have been found
Dbut the circumstances producing the pun remun unsolsed The
emgma 1t has presented has brought methods of treatment as
raried and 1s unproved s the disese nself The need s Osler
has sud  has been great to know not only what to do but also
what to lenve undone

The aim of this volume ts to present an historical hickground
of tngemunal neurdlgir to estabhish its foundaton m Anatomy
and physiology and to advocate the use of such procedures
1ts treatment 15 expertence s proved to be of value and astute
climeal judgment has shown to be sound Considerition of the
tacial and glossopharyngeal nerves since they are phylogenetcally
and chinically interwoven with the trigeminal has of necessity
been included n this study

Where so much depends upon the precise procedure followed
1t seemed desirable to present the experiences 1nd end results of
the work ot a single surgeon rather than the combined results
of a number of men working an a given hospital In the hands
of one mdividual the procedares followed are relatively constant,.
whereas 1n the work of several men 2 number of unknowns must
mewitably be considered m evaluating the results attained The
operations forming the basis of this study were all done by the
semor author and 1 evaluating them the responstbility for their
defects must rest on his shoulders alone Sumilarly the opinions
expressed are m great measure his The chapters on non surgical
treatment alcohol jection and the statistical studies are those
of Dr Ransohoft No attempt has been made to cover all of

u
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the extensive literature but it 1s hoped that the more unportant
views have been presented and that controversial subjects have
been critically discussed m the light of experiences, without
prejudice

We are grateful to the stalfs of the New Yorh Academy of
Medicine and the Library at the College of Physicians and Sur
geons of the Columbra Presbyterian Medical Center for therr
untinng efforts and generous help 1nd to Dr F N L Poynter
Wellcome Library London who very hindly sent a complete
microfilm of Andre s contribution on Tic Douloureux

Wiedersheim's Comparative Amitomy and Ariens happers
Huber and Crosbys Compiratnve Anatomy of the Nervous
Systemn of Vertebrates have been freely drann upon Further
ackiowledgments re due to numerous medical jourmals nd
medical publishers for permussion to use 1llustrations and quota
tions which have contributed greatly to the value of the work,
partsculrly the vanous publications of the Amernican Medical
Associatton  the Annals of Surgery Surgery Gynecology and
Obstetrics the Journal of \eurosurgery the Journal of Nervous
and Mental Diseises and Bram

We extend our thanks to Miss Marion Crowell for her many
suggestions  corrections nd careful reading of the manuscript
and I1st but certunly not least the senor 1uthor would prticu
Iarly Iike to express hus gratitude to the Neurosurgical Residents
ot the \eurological Institute who over the years by then devo
ton help and mterst have contnibuted mmmeasurbly o the
end results reported here
B S
J R
The \ewrological Institute
New York (iny



1 thought then that an attemit to select and arange
the matenals that were diffused through a variety
of different worls, together wiath such information
as I have been able to obtamn from several very
1espectable practiioners of surgery and medicine,
and such obscrvations as I have had an opporiunty
of malmg from my own practice, mght not be
enfurely useless And I shall consider myself particu
laly foitunate, 1f the contents of thus pamphlet
should mterest any gentleman lo commumcate hus
ofunions on a discase winch at present seems to be
so lltle under the influence of medicine, or (o
suggest any tmprovement or additions to the account
ahich I now with much diffidence offer to the
public

Santuer. Fory IERCILL
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CHAPILR

HISTORICAL BACKGROUND OF THL
TRIGEMINAL NERVE
AND TRIGLEMINAL NLURALGIA

/Thc toigenunal nerve wis first secogtuzed by Talloprus m the
sivteenth century Vicussens, the Prench wtomist, maore thay 1
hundred years hter sdentified the suntunr gmghon d Hirsch
of Vienn named 1t the gusserrn ginghon after ins tescher Johmn
Ludsig Gasser! In 1 detuled description of the thigemmal nerve
tn 1748 Meckel gne us an undenstinchng of sts dumi covenng—
Meckels cne—as nell as 1 deseription of the sphenopahiine
gainghion which also goes by s namef Centunes earhier Galgn
had mcluded the oplithalnne wath the nenves of the orlnt (exeept
mg the optic) 15 belonging to the second pur of cramal nerves
assigning the mawllary to the third nd the mandibulw to the
fourth par

The vanation over the years i the chssification of the ernnt
nerves was n large part, due to fatlure to recognize the trigemmnal
as a single nenve while the facial audstory and vesubulwr were
thus regarded as were the glossopharyngeal vagus and spinal
accessory Galen (120200}, Mundimus (1276 1326) and Lauren
uw (1558 1607) held to seven pur of nerves llopins (1526
1560) Lustacluus (1524 1574) and Vidwus (1569) to exght, Colum
bus (1516 1559) and Willis (1664) to nme Von Sommering (1778)
1s responsible for the eventual duodecimal chssification

In geneml nterest tentered m the gross anatomy though
atempts to understand the function of some of the cerebral
nenes were made by Galen and Fallopius the former conduc
ung tus studies w hving amimals and the latter 1 criminals It
was not however untsd Charles Bells (1821) epochil contmbu
uon On the Neyves Gung an dccount of Some Fxpervments on
Thewr Structure and Function that wy real understanding was

%
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4

g 1 D of the tr ! nerve ng the moter root
senving the manducatory muscles Charles Bell Philosophical Tr Roy Soc
London 1829 C and E motor Toot Courtesy Mew York \cademy of Medicine
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established of the motor and sgnsory 1spects of these umportant
structures * In a second p'ipeﬁzell (1829) confirmed the concept
that the tngemnl, like the spinal nerves mcluded 2 motor
and sensory root the motor serving the manducitory muscles
wlile the ticial muscles were served by the portio dura, or seventh
nerve
The hith nerne wrote Bell 15 tsually called trigemmus
trom prercing the skull in three grand divisions But when 1t has
been shown that 1t 15 composed of two distinct roots having differ
ent tunctions the 1wcadental arcumstance of 1ts divisions passing
through the bones yields in importance to another mquuy How
1s the muscular portion of the nerve distributed? Thus
Bell showed conclusively supplied the muscles of mastication
The motor division of the fifth nerve passes under the gasserian

*Bell pad tribute to s brother in law 2 Mr Shaw whose untimely death before
the pubhication of Rells second paper deprised him of an industrious and sympa
thetic collaborator Shaw had worked with Bell sn lus vanous cxperiments and went
to Parss an 1821 to demonstrate thetr findings to Magendie and others at nearby
Charenton  Ac this ume an 1dea was thrown out that the fifth nerve was no more
than the sensitne nene of the face ac from the t
nerve (the portio dura) Percenving that if thus notion prevatled we should be
thrown back into our former state of confusion and to put the matter beyond
all question \fr Shaw performed those cxperiments which are contamed in
thuis paper

Magendie (1822) a year after Shaw s visit 1n a report on the motor and sensory
function of the nerves makes no menuon whatever of the visit and demoustration
Alter Magendie published hus paper Shaw wrote to lum calling his attention to
the fact that Charles Belt had done this work some thirtecn vears before It had

been privatedy gnnted und had been a part of Bells anatomreal teachings 1n
1ondon for years

Magendie sass that £ v some nme he wished to lav bare the spimal nerves hut
thac the bony verwwtasl « Tinn made it difficult However dunng the presious
wonth a Itter of et t fuppie v ceks od had been brought to bim and
them It was easy 1o «xp s th pipal nerves an the lumbosacral region and to
demonstrare that after cutun,, the lumbusacral dorsal roots there was no response
to pressure or to a needl | owaver unexpectedly the puppy moved its deg
Aagendie then wanted to cut the ventral toots but they were difficult to reach
He consemplated cutting them against the searral dura hut reahizing that ven us
tlceding would make this he finallvy | to reach the vennyl
roots as they emerged from the lusa Ihe ventral roots were then cut and the il
completelhy paralyzed Bo;h doral and sentral roots were cnt with complete loss
of and i! Magendie ded that the antenior ani pe terior
roots had different functions—the posterior semsory  the ventral motor
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Bt m cortrn cues the parts on the pght sele ar those on
the It solddy so far that 1 separute tumple or ar or onc
cyebrow or one e ot the fose which dmades the free mio
o cqul puts nd the pun dots not pass thus hmt but
ramans 1 the hadf of the ficwl Ths s ealled Heterocrama an
sliness by no means midd oven though stmtanuts ik slthough
w appers w0 be shght Toraf at amy time 1 sets reutehy 1t
occ stons unscembs ud dredful ssmptoms spum md distor
tion of the countentnee t1ke phiee the <ves e athier fived
intently like borns or they are rolld 1w wdly 1o thss swle ar
to thu aerhige dupseied pun of the s s T the
mennges wrestrunable swert sudden pun of the wendons
15 of one stbang with 1 club

In Cichuss Aurddnnus descrption of cephalaca 1 few hues
suggest  but with less cortmnty thw he too m1y hwe seen
mstaces of tngammal neunlgn

Bretschnesder (1817) and hriuse (1896) credned Avicennt
with the tirst account of trigenunl neurilgin and he hs been
ated a number of times i the lustory of the disetse 1 spite of
the fact that lus deserspuon s clearly that of frend palsy

This 15 2 disease i which put of the fiee s pulled un
wturlly sts nomnd shape s distarted e the nouural abiliy
ol both hips meeting 15 minbited abso partndly of both ¢yehds
Indeed 1ts cuse 18 cuher pambysis or comvulsion (sprsm) of
the muscles of the ¢yelids wd of the fxce You e redy
tequainted with these and then ongm In paridysis that whach
1s pulled aside draws wath 1t the other part wnd parlyzes 1t
too and i strong changcs it by sts own shape wd of neak
# alone 1s parilyzed And whencier the pardysis took phice
i the side st s the contraction of 1 cord

These are the vesult of the drewly cnumerved cuses of
parddysis The result of the spasm 35 that when one putas m
spasm  the second part becomes numb  which 15 4 natural
consequence and andeed the cwse mowself of tha which s

mn SP'&Sm
Avicennt discusses at length pun s 4 symptom md hists
tilteen ditterent categortes though none of these 15 mentioned

m ot part of s test presumably describmg  tnigenunal
neardga
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ganglion nd free of 1t It 1s not seen when we look from up 1bove
15 m the plates of Monro When the nerve 1s turned up and
dissected this portion 1s seen to form about a fifth of the whole
nere  (Fig 1)

In some ot lus earlier experiments Bell cut the infriorbital
branch of the fifth nenve on one side and the seventh on the
other Scverence of the infraorbital resulted 1n loss of sensation
without loss of movement whereas when the portio dura on the
opposite side was cut senstbility to pain remuned entire

In addrtion to lus expertments Bell cited climical mstances of

mjury to the facial nerve causing paralysis of the facial muscles
whereas injury to the mnfraorbital resulted 1n loss of sensation but
no loss of motion 1n the upper half of the tp He quotes a patient
who when 1 cup was put to his ips remarhed that 1t was broken
the mussing part of the cup actually being 1n contact with the
msensitive portion of the hip It was Bell s contributions which
made 1t obvious that tic douloureux was n ffliction of the
trigemmnal and not of the seventh nenve
~The first descriptron of 1 pamful affection of the fice which
might be 1ccepted as trigeminal neuralgia is found 1 the writings
of Aretreus m the first century A D/ Apparently Hippocrates and
the errhier writers had not recognized this 1ffliction Aretaeus 1n
his chapter on (¢ phalaca mentions symptoms which suggest both
migrune and less clearly trigeminal neurilgia with no recogm
tion of 1ny dilferentition between them The passage suggestive
of trigermmal neurilgia 1s 15 follows

* Theare rambimite vanenes of it (Cephalaea) m certaun cises

the pun s incessit wad shght but not mtermuttent 1 others
ttreturns pertodiclly s an quoudian fovers or m those which
have exrcerbitions cvan adern e dw moothers it continuges
from sunstt to noon s then completedy ceases or from noon
to eveming or sull turthar into might - this pertod 1s not much
protracted Amndan certun Cases the whole head is paned and
the pun 15 somemes on the night ind somenmes on the It
stde or the foreheawd or the bregme and these may 2l occur the
same das an 1 rmdom manner

—_—
Tretaews The Cofpadocias Fehited and translated v Frapas Adwms [ o tan
Sulenham Sociers IR 6
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1 the cowrse of ths distemper enduie very great pain with
a patience that seemed 1o feel noe thing) ot forced her to
such cries and shuel s as you would expect from one wpon
the sacl to whicl 1 beleve kers was an equal torment, whuch
extended ptself all over the ught side of Fey face and mouth
1§ hien the fit came, theie uas, (o use my ady s oun exfres
sion of 1t as it were a flash of fne all of a suddame shot
tntg all those parts and at every one of those furiches wihich
made her shreeke out, hey wmonth was constantly draun ow
the night sule towards the vght eare by sepeated convulsne
motions uwhich uere constantly accompamed by her cries
This was all that appearved sutuards v these fils aecordmg
to the exactest obsersation [ could mele haveing had but
too many opportunitys to doe 1t These violent fits ternu
nated on a suddame and then my 1 ady seemed (o be perfectly
nell excepting only q dull pmn whieh oydwarily remamed
w her teeth on that side and an uneasinesse i that side
of her tongue which she phansted to be swollen on that side
which yet when I looked on 1t as I often did had not the
least alteration i it 1 colowr  brnesse or any other uay
though ot were one of her gieat complaenis thal there nas
a scalding liquor tn her fils shot wmito all that half of he
tongue She had usually a pesentiment of the fit by a lttle
throbing upon her gum of the louwer jaw where she had
thes summer a toeth drawn and a hike tvobing i the uppes
jaw pust gver agmnst 1 In all this tme of her bemng 1l she
has not found the least pain i all the other side of her face
or teeth which hath soe wholy possessed the right side that
it went even to the very tp of her tongue and the last tooth
on that side Y5 sth all Bus torment thot she endised when
the fit was over there was not the least appeatance of any
alteration amwhere e her face nor wiflamation o swelling
t her mouth or cheeke veny lttle defluction of thewm
mote than what the contiaction of those parts m those fits
maght cause Spealing was apt to put her nto these fuis
sotmetunes opening her mouth to take amy thing oy touching
lier gums especially 1n the places where she used to find
thuse throbings pressing that side of key face by lymmg on 1t
were also apt to put her mto fus These fits lasted some

times longer sometimies shorter were more m less violent
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Boring Heavy Relaxing
Compressive Incsne Stabbing
Corrosine Irritant Teanng
Dull Itching Tension
Fanigue Pricking Throbbing

Harres (1926) called attenuon to the fantasucally carved
capitals m Wells Cathedral in Somerset near the tomb of Bishop
Button (died m 1274) to whose shrine pilgrims were saud to
come seching relict of toothiche and neuralgia One figure 1s
that ot 1 man pomnting to 2 punful tooth while another shows
the contorted tace of 1 monk 1n great agony Why they sought
reliet here 1s not recorded but Harris who considered poor
teeth 1 cuse of trigemimil neuralgin mforms us that when the
Bishop s tomb w1s opened mn 1818 hus teeth were found to be
periect condition

It 15 probable that tngermnal nenralgia had afflicted mankind
for 1 long ume belore 1t was finally recognized 1s 1 defite
cimcal entity The first full description by a fihystcran of this
pamful atfection together with 1n account of tts trertment 1s that
by John Locke phuilosopher physictain friend of Sydenham and
author of the constitunion of the State of Carolina While 1n Paris
n 1677 Locke w1s called to see the wife of the English Ambassa
dor the Countess of Northumberlind who was suffertng excru
cung pun i the face nd lower jm In 2 letter to s friend
Dr Mapletolt Tocke gnve 2 minute account of her suffering
outhined the treatment which he had prescribed and asked for
recommendttions and advice

Letter IN

Sir Parts f Dec 1677

I never had a mme unuelcome occasion of writing to you
than nou belteving I can scarce send you more unacceptable
news than that of the ilinesse of a person whom not only
you and I but all the world hate soe just reason to esteeme
and adwire On linsday mght last I uas sent for to my
I ady Ambassadrice whom I found 1 a fit pf such polent
and exqsite torment that (though she be as you fnon a
person of extraordinany tempes and I have seen her even
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w the counse of this distemper endure very greal paint wath
a paticnce that seemed to feel noe tiung) o Joreed lier to
such cries and sttehs as you would expect from one upon
the raci , to whieh I beheve hers vas an equal torment ulnch
extended itself all over the yght sude of her face and mouth
1 hen the fit came, theie nas, to use my ady s own expnes
sion of tt, as 1t were a flask of fue ol of a swddawe skot
wnto all those parts and at every oue of those tuatches, uhuch
made her shreeke out her mouth was constanthy dranwn on
the night side towards the nght eare by repeated convulsice
motions which were constantly accompanted by her cries
Thus uas all that appeared outuards wr these fuis accordmg
to the exaclest observation I conld make haveing had but
too many oppartumtys to doe 1t These wolent fits termt
nated on a suddatne and then my I ady seemed to be perfectly
nell excepting only a dull pam which ordimandy remaned
1 her teeth on that side and an uneasinesse in that side
of her tongue which she phansied ta be swollen an that side
which yet when I looked on 1t as I oflen did had not the
least elteration 1 1t m colomr bignesse o) any other uay
though 1t uere one of her great complannts that there nas
a scalding hguor i her frs shot ito all that half of her
tongue She had usually a presentiment of the fut by a hitle
throbing upon her gum of the lower jaw where she had
Hus sununer a Looth drawn and a ke Unobing ;1 the upper
Jaw pust aver against 1f In all thus ttme of her betng 1l she
has not found the least pain i all the other side of her face
o teeth which hath soe wholy possessed the right stde that
it went even to the very tip of her tongue and the Inst tooth
on that stde 3V tth all (hus torment that she endwed when
the fit was over there was not the least appemrance of any
alteration amywheie i her face nor mflamation or swellng
m her mouth or cheeke wvery Intle defluction of rhewm
mue than what the contraction of those parts i those fits
mught cavse Speaking was apt to put hev mto these fils
sometunes operung lier mouth to take any thing o1 touchmg
her gums especially n the places where she wsed to fend
those throbings presung that side of her face by himg on ot

were alse apt to put her into fits These fus lasted some

tues longer sometimes shortes were more o1 less violent
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Boring Heavy Relaxing
Compressive Incisive Stabbing
Corrosive Irritant Tearing
Dull Itching Tension
Fatigue Priching Throbbing

Harns (1926) clled ~ttention to the fantisucally carved
capitals mn Wells Cathedril 1n Somerset neir the tomb of Bishop
Button (died m 1274) to whose shrine pilgnms were said to
come seching reliet of toothache 1nd neuralgia One figure 1s
that ot 1 man pomtng to 1 punful tooth while another shous
the contorted fice of 1 monk 1n great agony Why they sought
relief here 1s not recorded but Harmis who considered poor
teeth 1 ciuse of tnigemunal neuralgin anforms us that when the
Bishop s tomb was opened 1n 1848 lus teeth were found to be 1n
perfect condition

1t 1s probable that trigeminal neuralgin had afflicted mankind
for 1 long time before 1t was finally recognized 15 1 defimte
chinical enuty The first full descripuion by a plysician of tius
puntul affection together with an 1ccount of 1ts treatment 1s that
by John Locke philosopher physician friend of Sydenham and
author of the constitution of the State of Carolina While i Pans
m 1677 1 ocke was called to see the wife of the Lnglish Ambassa
dor the Countess of Northumberlind who was suffering excru
ctung pun an the fwce and lower ym In 1 letter to his friend
Dr Mapletoft Tocke gre 1 mmute 1ccount of her suffering
outlined the treatment which he had prescribed and ashed for
recommendatons and advice

Leua IN
Str Parts f Dec 1677

Ineterhad a v v unieleome ccasion of unitmg to vou
than nou beltevin I i searee «ond vou more unacceptable
neus than that of the iincwe of a person whom not only
you and I but all the world haie soe just veason to esteeme
and admtre On Thursday sucht last I uas sent for to my
Lady Ambassadrice whom I found m a fit of such vinlent
and exquistte torment that (though she be as you Inow a
person of extraordinary temper and I haie seen her even
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you shall thm} fut 1o consult witl but T uwash much mare or
Yo company than yout (J]nmrm without i 1 am sir

Y our most Inanble servant
John Locle

Lenar X

Pavs, 4 Dec 77
At One mi the Afternoon
You will certanly thanke me i great dishachon when
after a letter and note that I sent you already thas morung
1 naw send you this thied But 1815 to tell you that my Indy
upan a httle wcrease of her pame apprehendng the violent
seturne of her fits hath since the wnting of uy ast note
had a blisterng plaster put on to hey neel * In a httle ju
she had since the wolence of the pum not bemg soe great
as 1t usually 15 she had the hberty to shew me her tangue
wlieh she had some reason to wunagme swollen all the left
nde of 1 bemg draun up dwrvng the frir and soe seemd
thickes as if it wese suollen but as soon as ever the fit 15
ovey 1t retmins to s natwal state and there 15 noe discein
able difference betueen the sides of o nor the least inpeds
ment i my Lady s speech o alteration in her vorce She has
especially wien the fits are most vivlent a dinesse i ley

{ips more than ordmary 1
It may not perhaps be ammsse to let you Fnow also that
duning ail the pamn and disorder ny Iady has suffered ler
temper lias been as good and her pulse as equall sedate and
reguelar as that of any ene n the best health only some
tunes the violence of her pams puts her o a hitle sweat
but as snon as that leaves her she 1eturns presently to her
ordinary good temper ! am willing you should know as
much as I doe of all the circumstances of her case And [
shonld be glad you knew betier what would peviectly cwse

it tho I wsh hearttly 1t may be aver before yot answer
come I am So

Yoy most humble Servant

Jr

Inter scaf ulay

tdnd wy Tedy Harvey tells me thet sereral days befare the comemg of these

fifs findeng thus unuswal drseness of her bgn she apprehended she should hace
them she having particularly abserved thus symptome to atcompany those fus
she had s the sommer
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without amy regulanity and the intervals between them at the
longest not halfe an hower commonly much shoiter

It being might when I uas cald I saw noe roome for any
thing else to be done but to endeavour to gwe her present
ease by topical anodyn applcations to those parts of her
gums where the furst beginmings of her fits appeare wiich
had soe good an effect that that mght she had two o1 thiee
howers 1est together without any fits besides some other Little
itervalls of sleepe Bul the next day the fuls retuirmng tho
not altogeather soe frequent and violent as they had been
yet bad enough to male us feare they mught I thought 1t
necessary to puige hey Honour for besides that I saw noe
indication for bleeding My Lady had beene soe often and soe
much bleeded on the lthe vccasion this sommer without any
reliefe that there was Ittle to be hoped from it and 1 thought
1t ought to be very wanyly made use after soe much taken
already The purge wrought seven o1 eight times the fuls
continmng sull by itervalls after her purge soe at night
as you I now 1s usuall she tooke a quieting cordial The fust
part of the night she had her futs very severely but the latter
part hath been more favowrable and till about nine o1 ten
of the clock that I write tlus there remans only an ordinary
toothi acle the violence of thase fits being ceased but whether
we are not to apprehend then retusn in this extraordinary
case I cannat be over confident tuo o three days of ordmary
tooth acke having preceded them

I wish with all my heart you were here both to assist m)y
Lady by your betler sItll and to ease me of a part of that
sollicitude I am under havemny, the care of a person of her
consideration wholy upon me she havemng had soe lhitle
successe with the Nench plycttians here this sommer
the lthe case wheremn for ercht days together ther applica
tions did her noe ood that she is resoleed to trie them noe
more If I durst interpose iy oponon 1 a case soe extra
ordinary as this I shonld ashe whether you did not thinke
this to proceed from some affecthons in the neres wm the
place uhere the tooth was draun wluch draws all the rest into
consent and convulsize motions on tlus side and that perhaps
some sharpness m her blood may contribute to at I beg your
apron and of u hoever else of the ablest of our phycitians
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Johannes Miclrel Fehr and 1 has Schimdt published i 1688 sis
years 1ter hus death and referred to by both Samuel Tothergll
(1801) and Bretschneider 1le had sharp shooting pun an hts
nght mmallh comng on suddenly ltke 1 bolt of lightming vary-
g m ntensity rendenmg him umble to speh or tike sohd
food In the fall of 1665 the pun disappeared only to return
and on December 15 of that year he suffered  strake molving
the left side of is body 1nd died on the stme dvy

The nature ol Bauschs diseise wis not known to him or to
Fehr or Schmidt 1nd derth was attnbuted to the punful fionl
affection from wluch he had suffered so long Sumucl Tothergill
referrmg to this account disdunfully s3s By onc of those
very uselul members of the commumty, who tre ever nnious
to ascertam the year the dry the hour of every discovery at
[trigeminal neurlgi] has been triced back to the year 1665
And great no doubt did the man thik lnmsclf who had the
fehcty to discover nfter long toil wnd weirnisome hbour that
Lawrence Bausch physiciin at Schwemnfurth 1n Frincoma prest
dent and founder of the Societrs Naturie Curssorum died of the
disorder 1n the year of our Lord one thousand st hundred
and sixty ine according to the 1nnals of the foresud society
I h1ve not seen the account and should much doubt the fact
as I know of no mstance of the disease hrving terminated fatnlly
The recognition of trigemunal neuralgia as a defimite clinical
entty 15 to be credited to Nicolaus Andre 1n 1756, Numerous
reterences to his report and brief vivid description o{ the disease
are to be found 1n the literature * Andre leaned strongly upon
the ancients as 1s indicated by hus advocacy of custics which he
defended on the principle that to cure extreme illness requires
extreme remedies He says  There 15 good Teason not to bamsh
completely the use of caustics 1n surgery since it 1s impossible
to bring about a number of cures without therr aid

It 1s most interesting to compare Andres and Fothergill s
approach 10 an apparently new disease Andre reverts immediately
to the ancients According to the authorities who are the most

Andrés ongmal descipion was not amvalable wn the New York Academy of
Medicine or in any other of our American libranes
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Later an old French almanac wis tound belongmg to Locke
contumng within 1ts pages notes concerning the treatments he hid
prescribed nd lns reflections Becruse of the wintry weather he
feared having lus pauent go to stool and consequently hesitated
to give her i opening medicine  though 1w are of the 1dvantige
which would accrue Finally he overctme his reluctance wind
spite of the cold 1nd the mcomemence he thoroughly purged
the Indy and n several weeks she was well

Shortly thereafter Locke heard from Sydenhim Upon retding
the letter Locke s13s I was ready to cry out  The spint of the
Prophets 15 upon the sons of the Prophets I htvng n what
I huve done here not only proceeded by the stme method but
used the very sune remedy he directed s to the maine

Both Sydenhm and 1 ocke studied medicine at Oxford While
Locke did not stind for lis examimtions he nevertheless prac
ticed 1n Oxford made rounds with Sydenhrn attended Syden
hams Timly and shared with that physican the medical care
ot Lord Ashley later the Earl of Shaftsbury Lockes objective
wpproich nd plalosophical views helped to mold Laghsh med:
ane He urged medical men not to buld castles in the ur of
their oun but to survey well those that tre on the ground
Nacely to observe the Iustory of disexses m all therr changes and
circumstances ts a work of ume accurrteness attention nd judge
ment  He behueded the importance of anitomy then so domnant

W e see not 1ts tools and the contrivances by which nature works
Both he and Sydenham sought to discover for themselves what
15 trie 1n the haht of rewsonible evidence I can no more do
mything by 1nother mans understindig thin 1 ¢n see by
aother mns eyes  The mnfluence of Iocke and Sydenham
helped bunld 1 schiool of Lnghsh physicrans noted for their
accurite detuled wind carcful obscrvauons so well exemphified m
another Fnglish physiaan to whom we shall Iater refer John
Fothergill

Locke s rccount of his pauent was preceded by that of Johannes
Laurenuus Bausch  the distinguished founder of the Inperinl
Leopolditn Acidemy  who suffered with the disevse for four
years before his death an 1660 v viud description of Bauschs
symptoms 1§ found mn his enlogy by the secretanes of the Academs
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REMARQUES
Swr certains mouvemens convulfifs,

AV anT de paffer aux faits énon-
ces , 1l ne fera pas hors de propos
de donner une jufte 1dée de Ia mala-
die qui m’a déterminé i faire les difié-
rentes opérations qui feront le fujet de
ces Obfervations. Maladie cruelle &
obfcure, qui caufe dans certaines par-
ties du corps, principalement a la face
des agitations violentes , fait faire 2
cetre partie des grimaces hideufes qu
mettent un obftacle invincible 3 la1é-
ception des alimens, qui éloignent le
fommeil , interceptent & lient foutent
Yufage de la parole agiations qut,
quoique vagues & périodiques en elles-
mémes , font néanmorns fi frequentes

-

—

Fig 2 Title page of the volume published by Andre describing trigemuinal

neuralgia as tic douloureus 1756 Courtesy Dr F \ L Poynter Wellcome
Library London
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REMARQUES
Swr certains mowvemens convulfifs,

AV ANT de paffer aux faits énon-
cés, 1l ne fera pas hors de propos
de donner une jufte 1dée de la mala-
dre qui m'a déterminé & faire les difié-
rentes opérations qus feront le fujerde
ces Obfervations. Maladie cruelle &
obfcure , qui caufe dans certaines par-
ties du corps, principalement 3 1a face
des agitations violentes |, fait faire )
cete partie des grimaces hideufes qui
mettent un obftacle invincible 3 la1é-
ception des alimens, qui élorgnent le
fommel , interceptent & hent fouvent
Yufage de la parole - aguations qui,
quoique vagues & périodiques en elles-
mémes , font néanmorns fi fréquentes,

Library Londen
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published by Andre describung trigenunal
Courtess Dr F N\ L Povnter Wellcome



fur les maladies de IUrethre,
qu'elles [ font fentir plufieurs fors
un jour , dans nne heure , quelque
font fans reliche , & fe renouvelle
chaque mmuue Enfin lorfgue
qur fong ateaqués de cette maladie v.
lent articuler quelques maots , ou :
muer Ja partie affe@ée , aufli-t6¢ le ne
morbifié entre en contra&ion , & le!
bte la libre faculté d'agyr.

Mais quel nom doaner & cette me
ladse , qui toute étrange quelle paroul
fe . neft cependant pas 3 beaucouj
prés aufli rare qu’on fe 'imagine , pwif
qu'en affez peu de tems, yai v hoied
dix perfonnes qui en érorent atterntes?
Quel pom , dis je, donner 2 cette ma-
ladie, commens Ja cara@®érifer d’une
manjere diftinttive & exclulive 2 toute
autre ? C’elt ce qui ne fera pas facile :
car ce n'eft m convulfion propremenc
dite, puifqu’on entend par convulfion
proprement dite un retirement 1nvo-
lontasre & perpétuel des nerfs & des
mufcles vers lentr angine.

Le mal en queftion n’étant pas per-
pétuel, ne peut conféquemment €re
mis au rang des convulfions propre-
ment dites,

Pania méme ratfon ce n'gl point le

v

Fig 3 \ndre s descipuon of tigeminal neuralgia
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precise  the most revsonable, and after Al the books T hve
consulted T confess 1t 1s extramely difficult to dsafy the simgular
distnctine charctenstics of the discaise He concanes of the
illness i terms of convulsions using the revsomng of Aretacus
wd Cachus Aurelinus m establshing a diffarentinl dingnosis
between true tome comvulsions tatnus and spasm cmque He
quotes Cachius Aurehnus s s1ying that spasm comque forces one
to retrict the hips 15 an snuling and somctmes molves the
¢yehds the nares the mouth and shoulders the weight of wlhich
forces them to hold thumscves ugid m order o muntam thar
equlibrium Tlns prcture he states more nearly approaches that
wluch he imsclt hid observed Istening to conclude that the
comulsine movements which disturbed the patents under Ius
are could not be deserihed under the name spasm cimque bue
were maore appropriatcly designated fic doudoureny Both terms
mply contortions and grimices tccompmed by violent almost
unbeirble pun
By contrast Tothergill without resort to the thinling of Is
predecessors saw for himself what 1s true m hght of reasonable
evdence that the disease 15 not essentially a convulsiye disorder
but 1 puntal atfectuon of the face  What therefore 1 hme to
offer upon the nature of this disease 1s rather submutted to your
consideranon 1s matter of further mquiry than s opimon
sufhiciently established
Andre rcponed five cases the first of which he saw 1n 1732
Up to the publication of his report 1 1756 he had seen eight or
ten pauents with this affliction Of the five cases reported m
detar] neither the first the fourth nor the fifth were true
trigeminal neuralgia The report of the first
detail as tollows
Madame was the first to und
concerning which T shall render ap acco
Betore reporting the treatment whych I
o describe her original condition an

loyed t
had been employ 0 save her from the depl,
whuch she had been reduceq for ten Years plomable sate o

This Ilialdy came from Paris to Versaille 1n 1722 sh
cened a blow from the edge of a table which hit her fiufley

case 1§ given 1n

ergo the operation
unt to the public
gave her 1t 55 necessary
d the measures which
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qu'elles fe font fentir plufieurs fois dans
un jour , dans une heure, quelquefois
font fans reliche , & fe senouvellent 2
chaque minuwe Enfig lorfque ceux
qnr {ont attaqués de cette maladie veu-
lent arniculer quelques mots , ou re-~
muer {a partie affetée, aufli-t6t le nerf
morbifié entre en contra&ion , & leur
bte 1a libre faculté d'agyr.

Mais quel nom donner 2 cette ma-
fadie , qui toute éurange qu'elle paroif
fe . n'eft cependant pas & beaucoup
prés auffi rare qu'on fe 'imagine , puf-
qu'en affez peu de tems , y'2i vii hoic2
dix perfonoes qui en €rosent atteintes?
Quel pom , dis je, donner 2 cetre ma-
ladie, commens la cara@énfer d’vne
maniere dsfin&ive & exclufive 2 coute
autre ? C'eft ce qui ne fera pas facile :
car ce n'elt n1 convulfion proprement
dute, purfgu’on entend par convulfion
proprement dite un retirement 1nvo-
lontatre & perpéruel des nerfs & des
mulcles vers leur origine.

Le mal en queftson n*écant pas per-
pétuel , ne peut conféquemment écre
mis au rang des convullions propre-
ment dites.

Panla méme ratfon ce n'gﬁ pomt le

iv

Fi, 3 Andresdescription ol tri eminal peurdl, 1a
"
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wtertor part of the fiee=but on onu side only—1s if the seilp
were bemg torn from her forcherd ind temple

Such w1s the sid condition m which the prent found
herselt for 1 number of yewrs She spared nuther consultaions
nor remedies to find relief She tned differant mesures from
ume to time—mtvenereal anuepilepic nuspismodic nt
scorbutic she took the baths and lumted her sdf to milk
s noursshment, the solvents wnd todynes hid thar turns
painful pouluces were pplied for 2 ume ind on severit
occasions vesicants were used  Fanally she succumbed to con
sulting dhrltins 1 number of empirtes sww her with thewr
vaunted eliurs In v word A1l attempts faded  undoubtedly
because 11l of the remedies were too fir 2wy from the source
of the disease The sitution remamed unchanged

It was at this juncture that 1 more rdical approxch to the
disease wis suggested

A shllful main 1 man worthy of all the reputation he
enjoyed a man who so well merced the pruse which 1 dedicate
and Jacomic pen had accorded hum m distinguished socreties
the late M Murechal persond physiann to the hang [Louts
XIV] now proposed to attack the disense m questron At ats
source which he ippeared to know nd by an operition
famuliar m formal surgery

Andre cannot retrain at this pont from mjecting 1 mention
of caustics anticrpaung his own successful treatment of the case
Crediting Marechal with having outlined for him 1 difficult
and formidible tash which that eminent surgeon could lum
self have accomplished more slowly nd surely by the use of
caustics Andre adds  One will readily understand that so slow
a cure would not be possible for the most distingwished man ot
his century He could not devote the time and the cire requrred
over a period of ten to twelve days in the necessary use and pph
cation of different caustics

Returning to his account of the case Andre continues

The illustrious hexd of surgery having outlmed the adyan
tages of the operation which he planned to perform overcome
by the Iustory which the patient recited tonched by her tears
and struck by the terrble grimaces caused by the continued
ucs was led m hus charity to overcome 11l obstacles nd seize
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sevaely over the mfcrior part of the orbit and the sude of the
nose precisely over the external surfice of the mxallary bone
At the ume of this blow she felt 1 steidy ind Inncnrung pun
but bemg miturlly courageous she apphed brandy over the
contusion ind pattently wuted the clieet of this topicrl apph
cition It wis not as helpful howaier s she had hoped for
the contusion soon degcnerited mto i iflimmation and this
intlammation terminated 1 an abscess which was treated super
fictilly Bechuse of the duration of the process the pus wequired
1 certain tmount of gis nd conscquently 1 foul odor ind
wid corrosive character The flusd appeared most prominently
between the incsors 1 hittle at 1 ume veing discharged at
first followed by 1 Iirge amount considering the size of the
tumor which was 1bout s large s 4 filbert When pressure
ws exerted 1bove the tumor fluid was immedintedy discharged
m an apprecinble strexm Fally it becime so abundant that
if the mouth were opened wider than usuil the cyst would
empty 1tself

The patient put yp with the mconvenience of this frstulr
m entire year I only she had been able to persist' But
believing herself to hase found means of alleviation she apphed
without reserve 1l the suggested medicines and useless remedies
proposed by well meaning friends Consequently she had a tooth
pulled a few months later 1 second tooth and then a third
they were the last three molirs or more accurately the first
molar the cumne and the inasor This last operition closed
the fistulr 1nd stopped the discharge and had 1t not been for
an adteration an the bone or defect in the blood of thys Indy
1t 15 probable that the procedure would hve brought about
1 cure But fanl error! Wht was considered the end of 1
slight supportible 1llness developed into a most acute malady
1 refer to the onset of uc douloureux which afflicted her day
and night deprised her of slecp and hindered her 1n perform
ance of the lunctions necessary to sustun Iife In fact these
disturbances periodic as they were became so frequent that she
rarely had {1n¢ or six nunutes of peace m an hour She could
not drink e1t cough expectorate blow her nose without
producing pun she w18 reduced to a dret of soup nd puddmgs
she had to drink with a spoon and was obhged to rest a con
siderqble tme after each swallow If she touched her upper hip
with her finger she suffered the most cruel sunging n the
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wtentor put ol the free—but on ont sule only—1s 1l the scip
were bemg toin from her fordhe Wl ind tample

Such was the sid conditon m which the puient found
hersell for 7 number of yeirs She spared nunther consultwions
nor remedics to lind relicf she tmicd different mesures from
tme to ume~ntnenercal anteplepuic  wusp umodic bt
scorbutic she took the bubs md lnmted her sl to milk
s noursshment  the solients i modynes hud thar turns
punful poultices were pphed for 1 ume md on severd
occrstons vesients were used Tinally she succumbed to con
sulting charlatins ~ number of cmpirics siw her with thetr
vaunted elrars In 1 word all attempts fuled undoubiedly
bechuse At of the remedies were 1oo Hir w1y from the souce
of the disease The siturtion remuned unchinged

It was at this juncture that 2 more rdical Approach to the
diserse was suggested

A shallful man 2 man worthy of all the reputavion he
enjoyed a man who so well menited the pruse which ¢ delicate
and laconic pen had 1ccorded hum m distinguished socicties
the Inte M Mar¢chal personil physicinn to the hang [Lows
NIV] now proposed to attack the diseise 1 question 1t 1ts
source which he appered to know and by an operition
familiar m formal surgery
Andre cannot relrain at this pomnt from njecting 1 mention

of caustics anticipating his own successful trextment of the cise
Crediung Marechal with having ontlimed for him 1 difficult
and formidable tash which that eminent surgeon could him
selt have accomplished more slowly and surely by the use of
caustics Andre adds  One will readily understand that so slow
a cure would not be possible for the most distingwished mn ot
hus century He could not devote the time and the care requured
overa peniod of ten to twelve days 1n the necessiry use nd appht
cation of ditferent caustics
Returning to his account of the case Andre contnues

The llustrious head of surgery hawving outlined the ndyvan
tages of the operitton which he planned to perform overcome
t‘)z‘ [;lfu‘:l:io;); ‘:;:;c‘:e:rfb l[:mem rectted touched by her tears

grimaces cwsed by the continued
tics was led 1n tus ch ity to overcome all obstacles ind sewze
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upon a proper moment for his operation He had the patient
sit 1 a chur the head well supported He held the upper lip
and using 1 scalpel cut between the gum and the maxillary
bone and uncovered as well 1s he could the mawillary bone to
the edge of the orbit His intention judging by the 1ppear
ances was to cut the infraorbtal nenve at 1ts emergence hving
determmed upon this plan due to the locition of the prinap
pomnt of the pamn below the orbit This skillful artist—could he
execute his proposed project? It 1s certainly beyond belief—the
freld was too obscured to permut him to cut with certainty

The hemorrhage which followed the operation was of little
consequence and the loss shight casily controlled by pressure
The patient slept fise or s1x hours during the day of the opern
tion and appeared considerably relieved But m a short spce of
two or three duys all hope was dissipated from then on the
spasmodic pain agamn returned 7nd the atiacks became so
violent the dressing could not be kept mn place The wound
healed but the pamn returned

In this manner the patient had passed the two years from
1730 to 1732 at which ume I had occsion to sce her and to
learn all the arcumstances which had accompanzed her virious
trextments

The lady had gnen up hope of 1 cure nd had engiged
me to see her often Consequently I was frequently a witness
to her suffering Each time I had occaston to see this sad situt
uon I felt within me a sense of confusion that our surgical
art so fertile m resources should be impotent in this case

All these fulures made me redouble my efforts and stinu
lated me to reflect deeply and to study cazetully the plan I had
considered and to pass upon 1t cnitically Atter a tew bad
moments light begin to enter my ound little by litle con
cerning the deliciie methods which 1 wished to employ

I hoped to le ¢ nothing to hazard 1n a land so enlightened
and under crcum tinces where I must be most cautious
since I must to some cxtent disclose my plan to the public and
then lde belund the curtain to histen and weigh quietly 1s
criticisms

Some will sav thit 1n following my plan nervous people
will be completely shocked 1nd caused terrible 1nd widespread
disturbances others mav say that I have formed a dam with
considerable bickflow to the brain Agan others will suggest
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tht the caterprise 15 1 Tish one thit L cure s impossible nd

wildly fnaiful that the wound w uch results will reman frstu

lous nd neser heal completdy or that the heding will he only

pilause Tally ignormee nd jo dousy masquer whing under

yarious pretenses unfortunate 1 the exreme will overtihe me

So with great misgiving Andrc followed the phn of Mar{chnl
to attack the mtrorbinl nerme at 1ts exit, not howeser, by
surgely but by 1pplymng crustics over 1 penod of dys untl
the nerve wis lud bare and destroyed

The success of the procedure 1s attested by the following
tesnmoninl recenved by Andre from his pauent

1 the undersigned certify to whom 1t may concern that

1 have been perfectly cured of 1 disese simlar to that of the

late M Lespart by i operation wluch M Andre surgeon

m thus city  performed tvo yeurs ago hwvmg done 1t upon me

for the first ttme nd not hving any other remedies of help

to me before thus after long suffering for ten full years nd

after having consulted numerous physicians and surgeons from

whom thanks to Cod ¥ huve been delnered In testimony of

this T have given the present ceruflicate smmlar to the one we

have already given to the Mereury M Lespart and 1 so that

all the world may know of our cure At Versaille 18 Jan 1781

Signed Madame Mignon

In a similar manner Andr( treited Ius second patient—the
M Lespart mentioned in Madame Mignons tesumomnl The
suceess of the procedure n this nstance was recognized by 2
tesumonial trom the surgeon to the ling

1 the undersigned surgeon to the hing and Surgeon Jure
m Paris having seen M Lespart formerly t Sitory ner
Versaille with an attack of comvulsive disease wmvolying the
lower jaw and knowing of all the remedies which he had
previously tried without any relief certify that having had
recourse to M André master surgeon at Versaille he was
perfectly cured by wn operation which M André performed
and by this manewver destroyed the cause of the malidy 1nd
rendered lum capable of doing his work I have been a witness
to severil of us dressings and have seen the patient more than
s\ months After hus cure and accordingly 1 have made the

present ceruficate  Signed Versmlle 181h February 1734
Bowsullaud
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It 1s obvious that the first patient had an inflammatory process
wlich was followed by n exquusitely punful neunitis and not
true trigeminal neuralg as we understand 1t todiy Nevertheless
Andre s account of her suffering 15 an accurate description of
trigeminal neuralgia s precise as 1y nulable

Andres second and third cises were apparently authentic
trigeminal neuralgias successfully treated in the sime manner
The fourth case mnvolved pain mn the hexd nech and shoulder
without detinite localization but was nevertheless designited by
Angdre 15 tic douloureux

Fig 4 John Fothergill 1712 1780 Courtesy New York icidemy of Medicme

The hfth paunt had small pustules filled with yellowish
red serum over the forchead maxillary regron nose and hps
which 1s long as they discharged caused no pun but s soon
as they ceascd to dischirge became pamnful The infrrorbital
nerie was uncovered but the patient was unwilhng that the
wound be lett open and 1n tive months the pan returned Andie
then removed the scar suppurition was resumed and the patient
Inned three years m comfort
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"hquuds wlich wntated the affected nerie md cosed the punful

shacks

Some seventecn yeirs after the French physiuans account of
uc douloureun John Fothergdl (1773) unawarc of this seport

Medical Obfervations and Inurries 129

XIV Of a pamful Affeélion of the Luce,
by J Fothergll, M D F RS

To the MEDICAL SOCIETY  Lendon
GENTLEMEN,;

HEN Irelated to you, at one of

our late affemblies, the purport of
the followning narratve, feveral inftances of
a fimilar affetion were then recolleted,
cafes, which though nearly akin 1n appear-
ante to the toothach, and that kind of dif~
order of the jaw which 15 fometimes called
the rheumatiim, fomeumes the ague in the
head, and which had not given way to thofe
remedies and appheauons which in fuch
complaints are moft commonly fuccefsful in
cuning them, jou then thought that a
more particular account of this difeafe, and
the method of removing 1t, might not be
unacecptable to the public, for though 1t
does not every day occur, yet to be able to
diftinguifh and to cure, with fome degree of

certamnty, a difeafc, that dunng the tme 1t
VoL V K lafts

Fig » Title page of John Fothergill s contnbution Of a panful affection of

the face 1773 Courtesy \ew 3otk Academy of Medicine
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presented fourteen cases of pamnful affections of the face with
such clanity accuricy and munuteness that his description today

15

as valid an account as the day 1t wis written Fothergills

description 1s 1s tollonsy

It 1s a disease that has occurred to me several times 1t
seems to be of a singulir nature and so far as I know al
together undescriled

Thus affection seems to be peculirr to persons advancing
in years and to women more than to men I never met with
1t 1 anyone much under forty but =fter thus persed no age
15 exempt {rom it

The case does not occur very frequently I cn recollect
about fourteen instances 1n the course of my business This
Inst year I was consulted by two women one nearly eighty and
the other about fifty years old both of them 1n other respects
healthy

From imperceptible beginnings 1 pan attacks some part or
other of the face or the side of the head someumes tbout the
orbit of the cye or the side of the head sometimes 1bout the
temporal bones are the parts complained of The pin comes
suddenly and 15 excruanting 1t lasts but 1 short time perhaps
a quarter or half a minute and then goes off 1t returns at
wrregular intervals sometimes m half an hour sometimes there
are two or three repetitions mn a few minutes

The kind of pamn 15 described differently by different
persons as m1y be reasonably expected but one sees enough
to excate oncs compassion 1f present during the paroxysm

It returns full as often in the day 1s 1n the night Eating
will bring 1t on some persons Talking or the least motion of
the muscles of the face affects others the gentlest touch of a
hand or : hindkerchief will sometmes bring on the pan
whulst a strong pressure on the part hs no effect

It differs from the toothache essentially in many respects
It affects some who irom 1ge have few or no teeth remamng
It most commonly sei/¢s some part above the sochets of the
teeth yet the teeth are someumes affected with an exqusite
senstbility upon endeavormg to chew even the softest sub
staince The lower jaw 1s seldom attacked with this disease

Fothergill did not indicite whether the facial or the trigem

mal nerve was mmolied In two of lhis fourteen patients the
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presence of 1 hard tumor of the breast led him  to suspeet that
the cause of these extreme puns m the fae mght be of somc
cmceraus nature  the method of cure m other cucumstnees
seemed to corroborite the susprcion  In 2 footnote he comments
tht he had met with tho more cises (mkng sisteen ally of
thus patnful aftection, mn four of which hard tumors were present
on the brewst His pitients were given mcreasing doses of extrict
of hemlock which he felt cured or 1t least allevnted therr pun

In one ot Fothergills earlser reports he refurs to 1 cse with
similar pun pparently not mcluded in this report which he
had successtully treated with the bark of hemloch It was mnter
esting to find that the first pauent with tlus affliction to come
under Fothermils observition had been referred to um from
the American colony

A muddle1ged man heilthy nctive and temperate wis
attacked with pan 1n one cheekbone abote the wntrum High
morianum for which he could assign no cause It grew to be
severe and continul but was sometimes heightened to a degree
almost beyond bearing Though a native of England his res:
dence was m one of the American Colonies* He ipplied to
many very able practitioners there but without obtuning more
than temporary mitigation—the bark warmth cold sen bathing
and dramns of every hind were made use of but to no purpose
Several teeth were drawn and an opening made 1n the antrum
but fruitlessly The pan sometimes 1bated but 1t never wholly
went off 1ts returns were frequent several trmes 1n an hour
and excrucrating so as to produce spasmodic contractions of

every muscle about the face and neck and even affecting the
whole body

Fothergill prescribed 20 gramns of extrict of hemlock with
instructions to increase it In a week the patient was better he

continued to improve and returned to America almost free
of pain

* It will be remembered that Fothergill a Quaker friend of the American colony
and of Benjamn Franklin was helpful 1n founding the Fennsylvama Hospital He
sent esghieen half s;ze crmvon drawings of the human body framed and glazed
three cases of anatomical castings and one casc containtng 2 sheleton of an adult
and of a fetus so that this material might be available to enable Dr Shippen to
begin a course of aratomy 1 Philadelphia In many other ways he furthered the
mterests of both the hospital and the medical school
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Iollowmg Andres and Fothergills portrayals of this plmfll]
attection ol the fice occasionl cses were reported although
tic douloureus was sull not well known Thourct (1782) con
sdercd 1t 1o he on affection of the weses of the e espeally
m the regton of the distribution of the mfriorbital but als0 1m
phcatng the lower Jw The plexus of nerves myolved he culled

goosetoot plexus While he 1cepted neither Fothergills ¢
ccrous acrimony  nor Pujols  humors  he wdvanced no theories
of lus own Chaussier (1802) chssified the various forms of tic
douloureux according to the natomucal distrtbution of the three
trigeminal divisions but mncluded the seventh nerve 1s well s the

ESSAI

SUR LA MALADIE ,
DE LA FACE,
NOMMEE LE TIC DOULQUREUYX >

dvee guelques Reflexions fir le Raptus
Cannus de Calius Aurelianus

Par M Pusor,

1o tn du Rot & 1 Hopuslde Caflres, Medecn
Ed .‘ﬁé&u & 1 Ecole royale & milstarre da
e M mbre de D Acaderue des Scrences &
1 lles Leares de Begrers, Correfpondant de la
§ ete royale de Medecine de Paris, des Apae
« mies des Sciences de Montpeliser, Gtk Tous
11fe & Gc

RO
A PARTIS,

¢ TntopHILE BARROILS le jense,
Librare  quaides Augufhns n 38

M DCC LXXXVII

Fi, 6 Tutle page ol Pupols essnv lic Douloureun 1787 Courtesy New
York Academy of Medrcine
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seat ol the disease In 1ts newment he amployed acupunctire w 1ith
out much suceess

Two most 1nportint CONMMUNICONSs were those of Pujol
(1787) nd John Tothergills nephew, Sumuel Fothergill (1801)
Pujol s1ys of the disewse 1t 1s cven so httle known m our tune
that there are but 1 few modern physterms who have spolen of
1t One should not then be surpused that it s stubbornly
resisted to the present nme the vatious measures which have been
concerved to combat 1t As may be scen from Pujols title page
he like Andre sull harked back to the thinking of the ancients
considerng tic douloureus s m put 1t lewst an unusual form
of 1 comvulsive state the raptus cantus of Caclus Aurehanus
Among the Fnghsh commentators 1ts dommnt punful 1spect
was stressed as 1t had been onginnlly by John Tothergull

Pujols portriyal of the disease wis comprehensne and s
description ot the symptoms equal 10 Andres

When we observe 4 patent who wtwdly feels 1 pretty sharp
attack of tic douloureux n the cheek we sce him kit hus brows
both eyehids nre strongly compressed nmd the commussure of
the lips 15 drawn towards the eir 1s 1n sardome hughter The
lower jaw remumns immobile and held m the ssme situntion
mn which 1t was 1t the tme of the attiwh respiration 1s slow
25 1f suspended 2nd often the pruent dires not make the least
cry or utter a sigle exclimition He cien seems to drend the
shightest motion of the body his forced wutnde nd almost
ecstatic state much better express the violence of his pun than
any verbal description No sooner 1s he free from the ittack
than he compluns of what he had felt in the most mournful
tones and 1n the most energetic language

The pattent soon becomes ndifferent to the chirms of
society and incapable of attending to =ny other object than
himself The pains are more frequent duning the dvy than m
the night probably from there being at this latter time fewer
causes ot writation and they ire more frequent during con
versation than 1n silence and still more so during mastication
;\Sl1etr[: tﬁ};ep:;:xﬂfeoi:e: zzﬁfﬁﬁeimh other with such rapdity
interval of cessation In general opam:ysm i Scﬂfcely o
dreadful disease but as ticre s resarded i this

are cases recorded i which both
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Following Andres and Fothergill's portrayals of this punful
attection of the face occasional cases were reported although
tic doulourcux was still not well known Thouret (1782) con
stdered 1t to be an affection of the nerves of the fice especially
m the region of the distribution of the mfrrorbital but also 1im
pliciting the lower 2w The plexus of nerves mvolved he cilled
gooseloot plexus  While he nccepted neither Tothergills ¢
cerous acrimony nor Pujols humors, hc adsanced no theories
ot lus own Chaussier (1802) classificd the varous forms of tic
douloureux 1ccording to the an1tomictl distribution of the three
trigemunal divisions but mcluded the seventh nerve s well s the

ESSAI
SUR LA MALADIE
DE LA FACE,
MOMMEE LE TIC DOULOUREUX,

Avee guelques Reflexions fir le Raptus
Caninus de Calius Aurelanus

Par M Pu:or.,

Meéde
14 tn du Rot a 1 Hopual de C:ﬂm. edecim
- wéééna de 1w, royale € milisaire da
Swege M mbre de I Academie des Scunces &
I Mes Leures de Beyers, Correfpondant de la
S adte royale de Medecine de Paris, des Aga=
o mueg d:; Scrences de Montpellrer, e Toug
(e e

e

4 PARIS,
¢ THntopuILE BARRO1S le jenne,
Librawe  quai des Augaftins o 18

M DCC LXXXVII

Fig 6 Title pige of Pujols essay  Iic Doulourcun 1787
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York Acwdemy of Medicine
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sides suftered at the sume time we cannot lay 1t down as
characteristic of the disease The diseise 1ppears wath hightmng
Itke suddenness most frequently attacking the side of the nose
mmedi itely below the maxalla in the region where the superior
maxiliary nerve makes 1ts exit from the infraorbital foramen
Yet sometimes 1t appears in other parts such 1s the temple
the lowcr jaw the eyeball the forehead or some parts of the
scalp

It would thus appear that Pujol saw all three divisions mvolved
mcluding the ophthalmic  After tic 1s established and his had
tme to develop 1tself, 1t requures but 1 coup d oetl to recognize
and to distingwsh 1t from all other diseases It 1s surpnising how
often trc douloureux 1s confused with toothache Unfortunmite
and useless extraction of an entire row of teeth has usually
followed that diagnostic blunder This regrettable error 1s not
nfrequently made even today despite all the adiances of our
knowledge

In his ditierential dingnosis Pujol considered hysterra odon
talgie rheumatism of the face nd mucous engorgement of the
maxillary sinus Ltiologically he implicated three humors s
likely causes—gout scurvy and citarrh He believed that m spite
ot occasional success tollowng infriorbital section more than
one nerve would need to be cut since the painful area 1s so richly
supplied He did not attribute the disease solely to the trigemmal
nerne

John Fothergill had not given a name to the punful affection
of the face which he had described with such accuricy whereas
Andre had begun lus account by 1pplying a name though his
desxgnauon 1S maccurate 1n 1ts connotations strcsslng as 1t does
a convulstve aspect of the affiction which was evidently domant
m Andrd s view

Samuel Tothcrgill in the preface to his Concise and Systematie
Account of a Painful Affection of the Nerves of the Face (om
monly Called Tic Doulowreux discarded the term tic  since
1t 15 sometimes used to express trismus and appeared to him
therefore to be mappropriate Nor did he approve of hemicrania
wdwpathica, which 1s a distinct disease He objected also to an
eponymic designation (the Germans had called the disese after
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tc douloureus  \ctutlly Marechnl surgeon to Fows NIV, was
the fust to ttempt section of the papheral branches ol the
trigemunal netve tor this purpose 1 he first two patents wretted
by Andre to whom reference has lready been made had been
operated upon unsuccessiully by Marehl one m 1730 and the
other m 1732 Wlile confhicting statements hwve hon made
concerming these operations Andres ongmal test mcludes 1
farly 2ccurite descripuion of the procedurt followed In thoe
two cses 1t lewst no ctempt wis made to cut the portio dur
[he first operition w1s designed to scetion the mfrorbinl nenve
at 1ts exit trom the mfrorbital forimen but becrse of hemor
thage the surgeon wis unible to brng the norve wto view nd
ths m spite of the ft that before trymg the procedure on
the lining he had performed 1t 1 number ol umes on cadavers
Galen had observed that 1f 1 nerve were cut, comulsions of 1
muscle immediately ceased nd paralysis ensued It wis with this
m mind that Marechal sought to cut the nerve beliving that
1E he were successtul the so called tic convulstve would dsappen

In the second cise Marechal made an mcision 1 the mouth
trom the angle of the jaw as far as the incisor Iiying bare the
bone s much 15 possible The operation frmished he applied
the usual dressing The condition of the patient w1s not unproved
hemorrhage up to tins ume was of little consequence but on
the seventeenth day a sudden hemorrhage took plice so exten
sne that 1t endangered the patients lhife ind was stopped with
dithiculty

The temporary palhiation wiiuch followed the operation Andic
attributed to depletion brought about by severe loss of blood
which lessened the elasticity of the vessels rendening them less
susceptible to comvulsions  The relief lasted only two months
during which tune the patient had a few shght attacks and the
pan then returned n 1ts ongnal severity In May 1732 Andre
laid the bone bare and destroyed as much of the nerve as posstble
applied 1 hot 1ron to hasten exfohation of the bone and enlarged
the mental forimen with a perforating trepline After removal
of the cauterized bone the canal and nerve were exposed and
the nerve destroyed with hquid caustic
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lus uncle Dolor Facier Fothoigilll), saying  We may ¢l an
islind 1 star or 1 Hower by the nime of the discoverer yet to
mtroduce such 1 prictice 1n the nomenclature of diseses would
only breed contusion  His suggestion w1s facier morbus nervorum
cructans, which he considered 1s descriptive and more accurate

In speculating upon the cruse of the diseise which had engaged
lis 1ttention the elder Fothergill had thrown out the conjecture
thnt 1t might be the result of 1 cincerous 1crimony  and there
were those who 1ccepted this suggestion 1s hus considered opinion
To these Srmuel Fothergill took exception He himself wrote
I do not even hazard a conjecture but will wut ull greater
experience nd mformation shall throw some light on 1 subject
which opinton cannot explun nor hypothesis prove

Srmuel Fothergill drew extensively upon the work of Pujol
and Ius uncle but added little to what was already knouwn
Nevertheless 1t was to Jum that Benjimin Hutchinson 2 few
years Inter (1820) dedicated lus monogriph on Cases of Tic
Douloureux Successfully Treated with Ferous Carbonale, saying
You have successfully investigated the history the predisposing
proxamal and remote causes of tic doulourcux or morbus nerv
orum crucwans together with the usual modes of treatment As 2
fellow Inborer therefore 1n the same feld of mquiry allow me
to address to you these few sheets Hutchinson found uc
douloureux usually confined to the superior maxillary nenve
and to the portio dura of the seventh The year before Bells
contribution he made the mnterestng nd significant statement

when the portio dura 1s mmolied the pain 1s 1 the ear
mastord and ingle of the jaw  n excellent obsersauon the
earhest we havc encountered of what probably was glossopharyn
geal neuralgia

About the sume period 2 number of dissertations tppeared
among which should be mentoned those of Barbarin (1817) and
Reverdit (1817) Reverdir introduced the term prosopalgia com
bining the Greek word prosopon fice and algie pam 1 designn
tion Jater adopted by Hunt in describing a deep form of
gemculate neuralgia

Bretschneider and Kriuse erroneously credited Schlxdmnq
(1748) as havung done the first peripheral nerve operation for
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EMBRYOLOGICAL AND COMPARATIVE
ANATOMICAL CONSIDERATION OF THE
TRIGEMINAL AND TFACIAL NLRVES

In siew of the conflicting opinions concerming the function
of the tngemnal and ficial nerses 1 brtef consideraton of the
embryologic and comparitne amtomy pperrs desimble
Adelmann's (1925) extensnve embryologic study of the neurl
folds and cranial ganglia 1 more than two hundred mt embryos
permitted him to follow the developing tngemmnl ginghiomc
mass trom 1ts first appearance 1n the frve somite embryo The
trigeminal crest appears along the territory of the prospective
midbrain from the region of the second myotome the oph
thalmic nerve emerges anterior to the myotome wihile the
maxillo mandibular anises behind 1t The former corresponds
to nervus II of the amphioxus and 1s considered the homologue
of the tngeminal deep ophthalmic The entire trigemnal gang
lion the largest of the embryo 15 developed from the ganglhionic
crest but Adelmann was not sure whether the neural crest cells
arose from the edges of the neural folds or from the roof of the
neural tube He conld not confirm the opmion of Gigho-Tos
(1902) whose report w1s based on a single human embryo of
fifteen somites that the semilunar ganghion 13 made up of neural
proganghia epibranchial progangha and branchial pronerves
From a study of Giglio Toss illustrations Adelmnn believed
that mesenchymal condensations had been confused with gang
hionic anlagen He found no evidence of wnclusions of ept
branchial placodes or of increased activity of the overlymg
ectoderm or of any cells bemng pinched off to join the sermlunar
ganglion mass He considered the placodes to represent Tudh
mentary sense organs developing under stimulus of nervous
control and regressing when the stimulus due to growth shifting

33
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A number of operations were subsequently performed on the
penipheral branches of both the trigeminal nd ficial nerves
for the reliet of the intolerible pun of tic douloureux

Lows (1766) at the suggestion of Mr Tronchin chief
phystenan to the Duke of Orleans and prolfessor of the Unversity
of Geneva had just affected in Parrs the most unusual cure
one could mmagme 1 cure which 15 possibly umique or at Jeast
so rare that there 1s not 1 simular case 1n France The Prior
Premonstrants who had suffered unbearable pain for a long
while consulied this able physician who after careful examina
tion and many questions realized that the pamn should have its
origm 1 the seventh nerve of the cheeh He had 1t cut by
Mr Lows 1 surgeon and since this operation the patient has
enjoyed perfect health
Viellard and Dussans (1768) made two unsuccessful atempts
to cut the mfraorbital nerve 1nd 1 view of these failures elected
not to try a third time Under these rither unfavorable iwuspices
surgical relief of trigemmnal pain had 1ts unsuccessful beginmmng
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The taci1l 1s believed by some to yeprescht the Afferent component
of the wbducens nenve  The acoustic 15 without 1 mator root
The ine remuning somites 1re ssociited with the glossophryn
geal nd vigus nenes The glossopharynge! bemg the nune
of the st gill cleft and 1n closer redation to the cephthization
process 15 more mtluenced by the comaudent changes than the
neries ot the more crudal gl clefts Through the pahtime
Imgual and petrosil nerves the glossopharyngenl 15 carned to
the most rostrid part of the anumal The spircle whuch lics
anterior to the first gill cleft 1s assocnted with the frerl nenve
while the vagus 1 multiple or compound nerve mnerates the
remunng four or five gill clefts to serve both viscertl motor
and sensory tunctions 1 s far flung domun

In considering the comparative anitomy 1t 1s of mterest to
compare the wrringement found 1 water nd m lind mimnls
since the change trom aquatic to terrestrnl hife brought 1 dis
tinct rearrangement but with the retenuon of certun funda
mental functions Of particulr mnterest are those chinges comnct
dent with the suppression of the lateral Line organs—both the
neries and therr special endings the neuromasts—nd the further
development of a new orgmn of special sense associted with
the acoustic the organ of hearing nd the vesubular mechinism

The acoustico lateral line develops mn the head region from the
ganghonic crest It 1s formed between the trigeminal and the
facial gangha together with the dorso Interal placodes part of
which give nise to the acousic The rostrad part retams its
relation with the tacal neive while the caudal extension be
comes secondanly associated with the vagus The rostrid portion
consists of three primary divisions which are 1n close relation to
the three trigeminal dnvisions the superficial ophthalmic of the
facial with the superficral ophthalmic of the trigeminal supplies
the dorsal hewd region the second division of the facial the
buccal 15 accompamed by the maxillary and the thurd the
external mandibular 15 accompanied by the mandibular division

With the assumption of terrestrial life the lateral line system
together with the neuromasts and their associated gangla 1s
entirely lost Of the branches of the facial the superficial ophthal
mic the buccal and the external mandibular disappear com



34 Tugemmnal Newalge Iis History & Treatment

1s removed The ophthalmic follows closely the shifting of the
optic vesicle to which 1t 15 related The maxillary runus does
not appear unul atter the mandibulr thus indicatng ats later
development The central processes enter the bramn stem 1t the
ponumne flexure torming a descending nd to 1 lesser extent
an ascending tract Thus 1n 1ts embryological development from
the ganglonic crest the gisserian ganglion follows the gencitl
development of the afferent spmal system

TRACTUS

SOLITARIUS SPINAL TRIGEMINAL TRACT

GASSERIAN
GANGLION

MOTOR X

AL N
VAGUS N FactAL

GLOSSOPHARYNGEAL N

Fig 8 Schemttic drawing of 1 reconstruction of the trigeminal franl glosso

pharyngeal and agus nerses showing the tnigermnal tract and the tractus

solitanus (Human embryo 10 mm Huber collection no 8) Modified after
Kabel and Mall Courtesy J P Lippincott Co  Ihildelphin

In the head region the segmental arrangement found m the
lower torms 1s obscured by the rapid nd fleeting changes co
madent with ccphilization The only definite segments remun
ing are those connected with the first myotome and oculomotor
nerve the second myotome and the trochleir nerve and the
third myotome with the 1bducens and the ocular muscles with
which these nerves ire connected While some rmbiguity sull
remains concermng the e¢xact number of somites ind their
afterent 1nd etferent components 1t 1s generally zccepted with
certain teservitions that the ophthalmic profundus and the
oculomotor belong to the tirst and the maxillo mandibulir the
trochlear and the abducens to the second and third myotomes
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like manner, the hyobrnclnnl musculuure, so promuncat an
fishes, 1s dimumshed n the amphibin, with a consequent diminu
tion in the hyommdibulir diviston In mmmals the platysma

Fig 10 Cercbral nerves in amniotn Cav nas olltory ompan A eye Oh
tympanoeustachian passage Mand mandible Z tongue I, olfactory nenve
II opuc nerve III oculomotor nersc IV, pathetic (trochlear) nene Vi
abducent merve T trigerunal with 1ts three branches the ophthalmic
(Oph V) maxllary (Max1) and mandibular (Mand ¥} the lst named
dwiding into a mandibular in the narrower sense (Afa) and 2 lingual
(Ling V) The latter 1s connected with a motor portion (Pm} ) and with
the chorda tympam brinch of the facial {Ch ) Ment branches to chin
Bw My motor branches which supply the ventral belly of the biventer and
the mylohyoid muscles Au aunculotemporal brainch VII facial Ge genicu
Jate ganghon Pet major superficial petrosal nerve which nmises from the
sensory portion of the facial and extends forwards beyond the sphienopala
une ganglion (1+t) as the palaune (Pal T1I) Ch 1 chorda tympam
part of which in Mammals extends through the muddle ear (Oh) Hy Ma
T mam (hyomandibular) trunk which 1 Primates gives rise to the
plexus (Mim) for the facial muscles M Af branches to the muscles of the
ear and to the visceral muscles P im antermedsate portion of fiaal 711
auditory nerve IX glossopharyngeal Ling I\ hingual and Phar I\ pharyn
geal branch Jab anastomosis of Jacobson connccuing the glossopharyn
geal and facal nerves \ vagus Int X ntestinal branch with its further
subdivisions R R R R \J spinal accessory WIv hypoglossal XIId s
vestigial dorsal yoots Id IId and Jv IIv dorsil and ventral roots of the
furst two spinal nerves Ganglia dentved from the sympathelic 1 alary
sphenopalatine which 1s connected with the facial by the superficial petrosal
nenve * otic connected with the ficial and glossopharyngeal by the anas
tomosts of Jacobson **¢ submaxillary perforated by the chorda tympani
nerve Robert Wiedersheim (1907) Courtesy Macmillin and Co Ltd
London
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pletely 1n the adult and are found only m the embryo of
selachians nd aquatic amphibia These ganglia are thought by
some to have united with the gasserian ganghon but of this there
1s considerible doubt Only three divsions of the aquatic facial
remain . terrestrinl ammals—the palatine  (great superficial
petrosil) the internal mandibular (chorda tympani) and the
hyomandibular (the motor seventh) These three divisions have
undergone changes n the anmimal scale commensurate with the
importance of their function The chorda tympani, the palatine
and the nervus intermedius for example are promment in the
anteater m which taste on the tongue 1s well developed but
are only rudimentary in birds m which taste 15 mummal In

Fig 9 Cercbral nerves in fish mkc Meckel's cartilage ol o, olfactory organ
g palatoquadrate s sprracle I} branchial clefts [ I NI IV
(:I the frrst second third fourth and stxth cerebral nerves Black ~The
togeminal (Vth nenve) gg Gassenan ganglion md mandibulans  mx
maxillanis op p ophthalmicus profundus  Oblique shading —The laterahs
system and 1ts centre (¢ a} the tuber acusticum buce JII buccalss branch
of VII md ex cxternil mandibular branch of VII In\ laterabs nerve
with 1ts supra temporal branch (s ¢) and 1ts commissural connection (c) with
op s VII ophthilmicus superfictalis of ¥/ J[II auditory nerve Dotted —
The facials proper VIl including c¢¢ chorda tympam: gng geniculate
ganglion &) hyomandibulanis with its motor branches m m m pn I
palaune Dark gray —1lhc lossopharyn.eal (7X) with ats pre and post
branchial branches and its palatine nenve (pn I\) anastomosing with the
palaune branch of VII (Jacobson's anistomosis)  J#Arte —The vagus W14
the branchial nerves ganghionated and forking over clefts I/} vn \ visceral
nene oc spino ocaipital nerves dr and v r the dorsal and ventral roots of
the first two spinal nerves Robert Wiedersheim 1907 Courtesy  Macmillan
and Co Lid London
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diasion while m puromyzon, the sepnaton of the two s
esentnlly complete 1l dunl angu of the componuts which
mike up the adult mammalnn gusann gnghon 15 further
expressed m the bran siomn whare o separtte bundles are
found 1 the descendmg trigamml root with 1 distmet uen
between than Ty m oman the tdhine position of the two
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Fig 11 Figures showing dual ongimn of gassersan ginglion

¢

b onh oamuy

A A digrim
of the head of Petromyzon 1t a sta ¢ when two gill clefts we open and the

neural crest 15 sepmented 1nto the wliges of the crinial ganghn Trom the
lelt side The dorso lateral plicodes are wndicated by vertical and honzontal
;ross hines the ¢ptbranchual placodes by oblique lines B A dingram of the
'lt:‘:ul of Pctromyzon at 1 later stage when 2ll the cramal nerves are o be
ccopnized § B Johnston \ervous System of Fertebrates 1906 Co
Blaksston Co McGraw Hill Co New York e
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and the fic1al muscles derived from 1t though branchirl muscu
lature become striate wnd voluntary muscles nevertheless they
muntun their primrtive visceral mnenation through the motor
facial Because ot the mmportant role of the facial muscles of
expression and the mntricate nd delicate movements of the lips
assocrited with speech the hyomandibular or motor division
assumes greater importance becoming the domnant part of the
facinl nenve

The course of the mnternal mandsbular (the chorda tympant)
1s greitly moditied by the development of the organ of hearing
The mtermil mindibuhr branch of the facnl passes along the
articulation betneen the artculir and the quadrate bones these
reduccd primary jaw elements are imagmated and modifted
withn the muddie ear ¢ty to form the malleus and ncus yet
the primitive relation of the nerve to these bones 15 muntamed
Thus the crcuntous course of the chorda tympam between the
mnalleus and incus becomes understindable

It 15 1 fundimentil biological prinaple that arrespective of
any change thit may take place 1 1 gnen structure n the
course ol 1ts development the prinutine nerve assoc1ition alw1tys
remuns indicating the oniginal relationslip Thus, the inpena
tion ot the stapedius muscle of the middle err derved from the
dorsal portion of the deep constrictor of the hyomandibulr
arch 1s supphied by the hyomandibular motor factal And since
1 part of the ear m s development 15 also derned from the
mndibular arch which forms the malleus wnd the tensor tympant
muscle originally part of the adductor mandibule the latter
retains 1ts primitive nnervation from the mandibular division

of the trigeminal nerve

/The atterent pornon of the trigeminal nerve 1s made up of
two primary ganglin—the janghon of the ophthalmic profundus
and the ganglion ol the maxillo mandibular (see Fig 11) The
ophthalmic has 1 more rostrid position and suice tt did nat
unite with 1ts motor component but retamed the primune
separation of afferent and efferent fibers 1t was able to shift
1ts position caudad to join the ganglion of the maxillo mandih
ular to torm a single ginglion In some of the amphibia the
primitive sepiration of the ganghion 1s sull indicated by 1 slihi
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groups of fibers i the descending tract remains—the ophthalmic
retamnmg 1 more ventral position and the maullo mandibular 1
more dorsal positton though the fibers of both are grouped
together 1n a single umt In some forms the ophthalme tikes a
darker stain suggestive of 2 different character of the neurons

The ophthalmic 1s concerned primarily with somatic sensation
extending over the most rostiad portion of the ammal scrving
the nose and the top of the head 1n 1ts exploratory and searching
tunctions As has been 1ptly said the numal noses his way along
n the world 2 functton which 1n the higher forms has been
taken over by the hind and the median nerve

Since the ophthalmic division arose in the praxial dorsal
mesoderm 1t supplies the overlying ectoderm muntuning con
tinuaty of mnnervation with the dorsal primary divistons of the
spinal nerves and the ophthalmic from the up of the nose to
the tp ot the coccyx (see Fig 12)

CUTANEOUS AREA
SUPPLIED BY THE
OPTHALMIC DIV §

e
s
@

THE OPTHALMIC IS b
A DORSAL NERVE

)
CUTANEOUS AREA ~
SUPPUIED BY THE
PRIMARY DORSAL.
DIVISIONS AREA OF FACE AND TRUNKX
{ SERVED BY DORSAL NERVES

N

Fig 12 The cutaneous imnervation of the face like that of the trunk
consists of dorsal and ventral nerves serving 2 conttnuous area from the
forward explorin,, tip of the nose to the tip of the coccyn In the frog the
descending ophthalmic fibers extend into the lumbar segments Sccondary
neurons establish reflex connections with both cervical and lumbar segments

The cutaneous area supplied by the mandibular division of the
trigemmnal 1s 1 direct contunuity with ventral primary divisions
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the oculomotor wnd trochlen nuda lading Wemberg to the
view that they serve at letst i part 1 proprioteptine funcuion for
the eye muscles 1s well 15 the muscles of mastucavon

The mtio of the number of cells to muscle spindles nd fibers
corresponds to the proportion usually found carnymg propriocep
tne sense which 1ccording to Sherrington, 1s 35 per cent In
further support of an atferent function 1s the absence of pyrumdal
connections since pyrunsdal connections would be expected were
the mesencephlic root motor Johnston his shown that m all
forms studied the fibers are connected with the sensory and not
with the motor root nd are widely separated from the motor
fibers He states that m the 135 mm human embryo the
mesencephalic root of the trigenunus is connected with the
sensory and 1s clearly not connected with the motor voot or
nucleus but 1s widely separated from them

Wemberg s thorough comparative study of the mesencephtlic
root led hum to the following general conclusions

1 The mescencephlic oot myy be cancersed 1s 1 part of
the proprioceptive system for the muscles of masticition 1nd
probably for the eye musculature reaching the Jatter structures
via the oculomotor and trochlear nerves

2 The primitine positton of the mesencephilic nucleus

15 1n the region of the optic tectum and transmuts deep senst
bility from the muscles to the mesencephalic ind metencephalic
regions

3 In the course of phylogenetc development the elements
of the system mugrated toward the source of their greater sum
ulation nd hLe 1n higher vertebrates much more cwdal and

ventral than their original position n the dorsal part of the
midbramn

The trigeminal motor root 1s visceral The efferent fibers arise
from a nuclear mass somewhat more lateral than the more caudal
visceral nucler of the facial glossopharyngeal and lagus nerves
The tibers emerge directly and do not assume the centrally
directed and then lateral course characteristic of the 1sceral
column 1n the spinal cord and the other visceral cerebral nerses
The more lateral position of the nucleus n the lower forms 1s at
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Thus while the shin immediately adjwent to the et of the
ophthalmic 1s supphed by the primary dorsal dnasion of the
second cervical segment, the immeditte 1djent 1ret of the
mandibular division 1s served by the primary venfial division of
the second cervical The second cervicl segment m 1ts primary
dorsal and ventral divisions thus 1s adjacent and to 1 degree
overlaps the trigeminil 1rer 1 pomnt to be tiken wmto account
m some of the more recent conswderations of tngermnal trigger
arcts and their presumed relition to the second cervical segment

The trigeminal serves both somatic and visceral functions It
supplies part of the head the face nd the nasal and oral cavity—~
but only that part of the oral cuity which embryologically 1s
ectodermal 1n origin and anterior to the bucco pharyngeal mem
brine Through the mesencephalic root 1t conveys proprioceptive
impulses trom the muscles of mastication and since these re
visceral 1 ongm  thus fferent function s visceral

The mesencephilic root and nucleus of the trigeminal nerve
frve minigued many workers In general two views Irve been
held one that the cells 1re motor supplying fibers to the motor
root— i Gehuchten (1895) Cajal (1896) and Castald: (1926)—
and the other that the cells are atferent carrying proprioceptive
mpulses for the muscles of masticrtion—Johnston (1909)
Edinger (1908) Willems (1911) kosaha (1912) ind more re
recently Weinberg (1928) Johnston considered the cells 15 gm
ghon crest cells included within the newl tube and ported out
that they are sumilir in size form and structure closely re
sembling the cells of the gasserian ganglion The cells are both
bipolar nd umpolir hwing coarse periphernlly directed den
drites and centrally directed 1sones The 1rrangement of the
Nissl granules resembles that in spinal ganglion cells Myelimza
tion of the processes occurs 1t 1 different period than that of the
motor fibers arisin, from the trigeminal motor nucleus Turther
more the cells i lterl and dorsal to the sulcus Iunitans n
the al1r plate a position recognmized as afferent 1n function The
cells are tound thiroughout the greater part of the mudbrun
and pons According to Wemberg therr frontocaudil cxtension
1s about 25 mm The more rostrad extension of the cells of the
mesencephalic root places them close to wd even scattered within
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divides onc division passig an front and the other belind the
sht The division m front nd the branches derned from 1t e
afferent called pretrematic, the division and 1ts braches behmd
the shit are both 1fferent nd cfferant amd e designited postrem
atic Applymng this genenl biologieal diviston to the millo
mandibular nd ficnl nenes, we fimd that the wralihn dision
pisses m front of the gul sht and therefore 15 pretramatic nd
afferent while the mndibular which passes baind, 15 postrem
atic both afferent ind cfferent 1 he ophthalmic lies morc rostrid
and 1s not ssocited with 4 gl sht

The pilune and the mternal mandibulr or chordy tympan
of the faci1l pass i front of the sprricle nd are therelore pre
trematic ind atferent while the hyomandibulwr s postremitic
and consequently both afferent ~nd cfferent Some however, be-
lieve the chorda tympint to he postrematuc nd to piss behind
the giil sht 1 which event 1t would carry both afferent nd
efferent tibers

A consideration of one of the functions of the fiacinl glosso
pharyngeal and vagus throughout the vertebrate series indicates
that they are concerned with taste Taste buds re present n
fishes over the head region in the mouth the gills nd the
pharynx—and 1n some torms such as the catfish not only over
the head but also over the greater part of the body On whatever
part of the surtace they are locited with the exception of the
gl reglon of the pharynx which 1s supplied by the glossophiryn
geal and vagus the taste buds are served by the facinl nerve The
facial nerve thus supplies taste buds in the ectoderm whereas
the glossopharyngeal and vagus supply the buds of the mucous
membrane In man the aret within the mouth served by the
faci2l 15 ectodermal i ongin

The palatine dernved from the gemculate ganglion becomes
n man the great superficial petrosal nerve This 1s jomned by
fibers trom the tympanic plevus ansing from Jacobson's nerve
of the glossopharyngeal to torm the vidian which passes through
Zi;r;sl‘:agiﬂ?tg‘; ga:‘gl‘lon without synapuc mterruption to
tympani—internal rrx:an(:htb‘:l e and Duces The chorda

ar of the lower anmumals—reaches

the 1mterior two thirds of the tongue via the lmgual nerve of
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tributable to the mfluence of the impulses from the trigeminal
sensory nucler 1nd 1ts more frontal position 1s due 1n part to those
umpulses reaching 1t from the mesencephalic root

The motor cells of the visceral crimal nerves re 1 direct
cephalic extension of the visceral motor column of the spinal
cord lateral hom As in the cord this column occupies 1 more
lateral posinon than the somatic motor column which n the
bramn stem 1s represented by the hypoglossal 2bducens, trochlear
and oculomotor The hypoglossal more nearly resembles 1 spmal
nerve having 1 trinsitory dorsil root and ganglion on one of
the hypoglossal rootlets occasionally seen 1n the adult and known
as Frorieps ginglion Even in some fishes ind amphibians the
hypoglossal nerve h1s been drann up m the brain stem by the
neurobtotictic nfluence of the trigemmal fical glossopharyn
geal and vagus with which 1t 1s funcuonately ntimately
associated

Wihule the viscerl motor column primanly supphes mioluntary
muscles the cerebral visceral nerves are concerned with branchio
meric mucles dernved from the gill shie Since the gill cleft
muscles are developed from the region of the pharynx they
belong to the musculature of the alimentary canil are conse-
quently dernved from the splanclinic mesoderm and in ongin
therefore are smooth muscles In the evolutionary process how
ever they hive become striate and voluntary and have taken on
new functions yet their primitine visceral innervatton has been
maintained

The glossopharyngeal may be taken s the prototype of the
nerves supplying the branchial arches the remaimng four or
five arches caudnl to the glossophiryngeal are taken over by the
vagus In addition there are two modified gill shits rostrad to that
of the glossopharyngeal One of these the spiricle lies somewhat
dorsal as well as rostrad and through 1t water enters to make its
egress by w1y of the more caudally pliced gill shits The other
the mandibular arch lymg ventral and rostrid by fusion 1n the
midhne has given rise to the mouth The former the hyoid 1rch
1s served by the Facial nerve whereas the mandibular s supphed
by the maxillo mandibular nerves

As each nerve with 1ts ganghon reaches a gill sltit the nene
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through the gemiculate g'\uglum, the nervus mtermedius nd
the petrosal ganghon of the glossopharyngeat 1 mbryologiclly,
not only m the lower forms but Also m man  the palwne and
chordn tympam fibers ¢ be followed s outgrowths of the
geniculate ganglion and are entirely separite from the tngem
mil with which they become assounted late m the course
of ontogenenie desvclopment

Ot the tour 1tonomic gngha assounted with the tngemumal
nenie only the aliary gmghon s found m the quane forms
thus phylogenticatly the oldest  the sphenopihme  otic and
submllary appear with the assumption of terrestrinl Itfe The
arcular hbers of the s ind the aliry muscle e supplied
by the abuy gmghon the lrcrnmil ghad  the mucost  the
vessels ot the nasal caaty and the prlite e served through
the sphenopalitine ginghon the paroud glnd through the otic
ganghon and the submaulliry and sublingual through the
submaillary

The cramal autonomic ginghr arise from the ganghonic crest
and the neural tube 1n the same manner as 11l other autonomic
ganght 1¢ by mgriton 1long the ventral ind 1n some forms
the dors1l roots

The ailiary ganglion 15 formed by cells which hive nugrated
with the oculomotor fibers The remuning gingh follow the
afferent fibers of the facial and glossopharyngeal nemes By
following the dorsal root 1n their migration they revert to 1 more
primitive pattern In amphioxus these effector cells emerge ex
clusively along the dorsal roots 1n some amphibia they follow
both the dorsal and ventral toots Their course 15 of interest
because autonomic cells bemg effector are dermved from the
basal plate of the neural tube are therefore motor ind conse
quently would presumably emerge with the ventral roots huntz
(1913) bas shown however that in the human and other embryos
they 1re assocrated in therr mugranon with both the yentral
1nd the dorsal roots
m;l;;zﬁoizlé‘scsiytl;en:‘xll:gn(f)mlc gangha 1re at first diffuse both

unctional effect Only later do they
::;le:oclsfa’:‘;r:zii‘]il;:tOc:];ﬁnue ganglia In some of the lower forms
sang are scattered along the nerve of origmn
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the trigemunal to supply taste buds m that arex The central
arms ot these tibers trom the geniculite ganghon reach the bram
stem as the nervus intermediis to enter the tractus solitarius

The posterior tlurd of the tongue and fiuces are supplied
by the distal processes trom the petrosal ganglion of the glosso
phiryngeal the central arms Itke those of the nervus mntermedius
enter the trictus solitarius to termunate 1n the nucler 1ssociated
with this tract The fibers serving taste from both the nter
medius and the glossopharyngeal terminate in the more rostrid
portion of the trict whereas the fibers from the vagus reach the
more ciudal part being primanily concerned with general visceral
fferent 1mpulses rather than with the special afferent function
of taste (see Fig 14)

The comparative anitomy of the lower anmmals as well as
of the ugher forms thus mdicates that the pathw1y of taste 1s

MODERN CONCEPT
NERVES SERVING GUSTATORY FUNCTION
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NERVE FIBERS ENTERING

TASTE BUD
Fig 14 Schematic driwing showing nerves servn,, gustitory function
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In terrestrial ammnls a gnglion 1ppars on the paltime nerve—
the sphenopalime ginghion It 1s m autonomic gnzhon mide
up of mulupolir cells upon which the pregwghonie ermnl
autonomic fibers end  \fferent wd postginghome sympathetic
fibers pass through or beside the ganghon without mterruption
While the palaune nene of the glossophiryngeal 1s no longer
present as 1 disinct brinch the glossopharyngend, through Jacob
sons nerve contmttes to supply the same generl regron with
1n added commumerting brinch between the petrosal and jugulr
ganglia of the glossopharyngeal md vagus nerves Thus in terres
tnial ammals the sphenopaliune ganghon s the crossronds for
the distnbution of fibers from the vagus the glossopharyngeal
and the ficnnl nenves s well as the cramal and spiral awtonomic
system

Y1gur (1914) has shown that secuon of the great superficinl
petrosal nerve leads to chromatolysis of about 8 per cent of the
cells of the gemculate ginglion Thus it 1s probable that the
palaune nerve of aquatic ammnals now the gret superficinl
petrosal like the chorda tympam 1s concerned with taste, though
i addition 1t carries important efferent fibers

The sphenopalttine ganghon lies close to the mallary nerve
whence two short brinches pass to the ginglion To this 1t con
tributes only a few fibers the majority passing through or beside
the ganglion to continue with the palatine nerves (see g 16)

The great superficial petrosal nerve from the geniculite gn
glion 15 joined by the great deep petros1l from the carotid plexus
carrymg unmyelinated fibers from the cervical sympathetc to
form the vidian nerve It also receives a twig from Jicobson s
nerve of the glossopharyngeal through the tympanic plexus

The great superfictal petrosal contuns small myehnated nd
unmyelinated vasodilator fibers of 2 to 4 microns which ter
minate m the sphenopalatine ganghon and 1 ddition Jarge
myelmated fibers which bypass the ganglion to continue nto the
palatine nerves It 1s believed that some of the lnrge myelmated
fibers serve taste

Chorobsh: and Penfield (1932) 1n a most carefully controlled
experiment demonstrated that preganglionic efferent fibers de
mved from within the brun stem pass via the nervus intermedius
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forming a number of small ganglia 1n the orbit rather than a
single ciliary ganghon, a pattern curtously found in the orbit
ot the horse

The cilinry ganghon recerves 1ts preganglionic motor com
ponent from the cells of the Ldinger Westphal nucleus, the
fibers pass wuh the oculomotor to ternunate 1 the ganglion
and from this the postgingliomc fibers connnue as the short
ciiary nerves to the constuctor of the ms The cihospinal
nucler 1n the cervical cord send their preganghonic fibers through

Gasserian gong

Nosal br
Infraorbital

~avernous /

sinus

ThII

T1, 15 Schem itic drawing showing neural components of alary ganghon

the cervial sympathetic chun o terminate mn the superior
cervical ganglix Thence as postganghionic fibers they pass via
the cavernous sinus to the nasal branch of the ophthalmic and
to the cihary ginghon which they traverse without synapse to
supply the dilator tibers of the ims The vasomotor fibers reach
the postertor aspect of the ciliary ganglion from the 1nternal
carotid and also pass through the ganghon without synapse

In aquatic vertebrates the palaune nerve passes rostrad from
the gemculate ganglion no sphenopalatine ganglon 1s present
A similar nene supplymy approximately the same area 1s the
paltine nerve of the glossopharyngeal These two palatine nerves
presumably carry taste
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In tentestrand anemals 2 ganglion 1ppars on the prline nerve—
the sphenopalatine ganghon 1t s i wtonomie ymghon mde
up of muttipolir cells upon wiich the preganghome crimal
Atonomic fibers end  \ffarent nd postgangliome sympathetic
fibers pass through or beside the gnghon without anterruption
While the palwme nanve ol the glossopharyngerl 1s no longer
present 1s 1 distinct braneh, the glossopharyngeal, through Jacob
sons nene contimues to supply the same general regron with
1 wdded commumeatm, branch betwean the parosal and jugulrr
ganglit of the glossopharyngeal wnd vagus nerves Thus i terres
tnal ammals the sphenopalrme ginghon s the crossroads for
the distribution of fibers from the vagus the glossopharyngeal
wnd the 111l nerves a5 well 1s the ernal and spinal autonomic
system

Yagia (1914) has shown that scction of the great superfiernl
petrosal nenve leads to chromatolysis of "bout 8 per cent of the
cells of the geniculite gnghion Thus 1t 15 probable that the
palatme nene of aquitic ammals now the great superficil
petrosal hike the chordn tympam 1s concerned with tiste though
m addition 1t carries important efferent fibers

The sphenopalatine ginglion lies close to the mauallary nerve
whence two short branches pass to the ganglion To thus 1t con
tributes only 1 few hbers the majority passing through or beside
the ganglion to continue with the palatine nerves (see Fig 16)

The great superficial petrosal nerve from the gemiculate gan
glon 15 joined by the great deep petrosal from the carotd plexus
carrying unmyelnated fibers from the cervical sympathetic to
form the vidian nerve It also receives a twig from Jacobson s
nerve ot the glossopharyngeal through the tympanic plexus

The great superficial petrosal contams small myelinated and
unmyelmated vasodilator fibers of 2 to 4 microns which ter
minate n the sphenopalatine ganglion and n addition large
myelinated fibers which bypass the ganglion to continue nto the
palaune nerves It 15 believed that some of the large myelinated
fibers serve taste

Chorobshk1 and Penfield (1932)
evpermment demonstrated that pr

rved from within the bran stem

N a most carefully controlled
eganglionic efferent fibers de
pass via the nenus ntermedius
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of Wrisberg bypassing the gemculite ganglion to enter the great
superficial petrosal nerve They join the internal carotid nerve
forming synapse with scattered ganglion cells just before they
reach the internal carotid artery Stimulation of the great super
ficial petrosal nerve induces vasodilatation of the pial vessels
Sweet and White (1953) sumulating the great superficial petrosal

SPHENOPALATINE GANGLION

Fiz 16 Distribution of nerves associated with the sphenopalatine ganghon

nerve as 1t crosses the floor of the middle fossa during operations
for trigeminal neuralgir found pam to be referred to the 1pst
lateral eye ear and adjoiming parts of the head

The components of the great superficial petrosal nerve are
of anatomical and clinical interest There are two major groups
of fibers efferent (vasodilator and secretory) and afferent

Efferent fibers The cell bodies lie 1n the brain stem close to
the facial nucleus and leave with the nervus intermedrus as
preganglionic libers to pass through the geniculate ganghon wath
out synapse terminatung (a) around cells 1n the sphenopalatine
ganghon as vasodilator and secretory fibers to the soft palate
roof of the mouth pharynx and nose and (b) about cells on the
mternal carotid as vasodilator fibers to the pral vessels (Chorobski
and Penfield)

Afferent ftbers The cell bodies lie 1n the geniculate ganglion
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the peripheral 1rms piss vig the great superficial petrosal nd
vidian through the sphenopaltme ganghon without synipse nto
the pertpheral distribution of fibers wound the sphenoplatine
ganglion (some of these probibly serve taste) In addition Afferent
fibers enter the cranial cavity vea the mternl caroud The central
arms from the cells i the gemculrte ganghon enter the bram
stem wia the nervus mtermedius

It 1s mteresting that Chorobski and Penfield noted effector
fibers 1 the nervus intermedius and that after 1solated scction
of the nervus intermedwus Furlow (1942) found dimimnution of
secretion from the sublingual and submaxilliry glinds Thus
the afferent root of the facial nene carnes both afferent and
effector fibers

From a clinical standpoint 1nd especially m 1 study of faciil
pain the anatomy of the sphenopalatine ganglion ments detatled
consideration In 1t the cramal autonomic fibers make their
synapse 1n addition, 1t 15 an mmportint center for the passage of
fibers from the geniculate ganglion the petrosal ganglion of the
glossopharyngeal and the jugular ganglion of the vagus as well
1s of postganglionuce fibers from the cervical sympathetic ganglion
The sphenopalatine ganglion thus 1s 1 network of neural compo
nents serving an wmportant area of the face The following fibers
can be traced n relation to this ganghon

Afferent From the gasserian ganglon and masillary nerve to
the palatine nerve serving somatic sensation from the geniculate
ganghon to the palatine nerves probably serving taste from the
petrosal ganglion of the glossopharyngeal to the palatine nerves
serving taste These are large myelinated fibers which pass by or
through the sphenopalatine ganghion without synapse

Lffector The cranio autonomic via the great superficial petrosal
and wa the short branch of the mavxllary to form a synapse n
the sphenopalatine ganglion—asodilator fibers from the superior
zecrl;l;;letlrl;::?ilaz:ond and cavernous sinus via the great super

— onstrictor and secretory fibers

The fibers associated with the sphenopalatine ganglion are

¥ Pharyngeal to the mucous membrane of the roof of the
pharyny
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Superior postertor nis1l to the posterior superior portion of
the outer wall of the nasal cavity upper 1nd middle turbinate

Nasopalatine crossing the roof of the nisal chamber to supply
the vomer 1nd septal cartilage through Scarpis foramen to
the anterior part of the hard palate there commumcating
with the anterior palitine

Anterior palatine to the mucous membrine of the soft and
hard palate with 2 branch to supply the posterior part of the
nterior turbinate and the middle and nferior meatus

Middle palatune to the mucous membrane of the soft palate,
uvull and palitine tonsil

Posterior pilatne to the mucous membrane of the tonsil soft
pilate and uvula

Orbutal to the periosteum of the orbit

The finer anatomical studies on the formation and neural

connections of the sphenopalatine by Sheldon (1909) Fenton and
Larsell (1928) and Larsell and Burns (1931) have lud a basis
for an understanding of this important pathw1y and may help to
clarify some of the atypical forms of neuralgin with which the
chinicinn 1s concerned
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PHYSIOLOGY OF THL
TRIGEMINAL NERVL

The cutaneous sensory 1ren supplied by the trigeminal nerve
follows 1n 1lmost constant pattern with shght devrtion along
the border adjacent to the second cervical dermatome The
greatest \aration 15 on the side of the fice the area of dis
tribution 1n some 1nstances follows furly closely the hine of the
mandible while 1n othess 1t reaches upward for 2 considerible
distance onto the cheeh Shight deviations 1long the posterior
border over the scalp have also been noted We hme never
however found any alteration tlong the midhine, with extension
1nto the oppostte trigeminal area The only sigmficant deviatons,
then—and these are slight—are to be found adjacent to the second
cervical dermatome 1n both 1ts primary dors1l division over the
cramal vault and 1 the primary ventral division over the cheek
Innervation of the Cornea The mneriation of the cornea 1s of
special interest since here but one form of sensation 15 mnvolved
namely pain Many studies of corneal mneriation have been
made-notably those of Dogiel (1890) and Cajal (1909) half
century ago and more recently the detnled investigations of
Sarah Tower (1943) who showed it to consist of a plexiform
ramufication of free nerve terrmnals except around the sclero
corneal junction where both krauses end bulbs and cold sens1
bility are added Cajal described free nerve termmnals 1n the
ntercellular cement substance from the deepest to the most
superficial parts of the epithelum The nerve fibers are myelin
ated as they enter the corneal connective tissue but the myelin
sheath 15 lost as they pass from the periphery to the center of
the cornea An unmyelinated plexus s then found in the cement
substance charactenized by intricate overlapping and interlocking
with wide distrtbution of a umt neuron termal These fibers

23
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Superior posterior nasal to the posterior superior portion of
the outer wall of the nasal cavity upper ind mddle turbmate

Nasopalatine crossing the roof of the nisal chamber to supply
the vomer nd septal cartilage through Scirpas foramen to
the anterior part of the hard palite there communicating
with the anterior palatine

Antertor palitine to the mucous membrine of the soft and
hard palate with a branch to supply the posterior part of the
mierior turbinate aind the middle and inferior meatus

Middle palitine to the mucous membrane of the soft palite
uvula and palatine tonstl

Posterior palatine to the mucous membrane of the tonsil soft
palate and uvula

Orbital to the periosteum of the orbit

The tmer anitomical studies on the formation and neural

connections of the sphenopalatine by Sheldon (1909) Fenton wnd
Larsell (1928) and Larsell and Burns (1931) have lud a basis
for an understinding of this importwnt pathw1y and may help to
clanfy some of the atypical forms of neuralgia with which the
clinician 1s concerned
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confirm Marshall s conclusions Since, however 1t 1s lmpossnblc,
m 1 ditterential section withm the dorsal root to sy with cer
tunty which parnculir fibers hue been severed the problem
remuned open until Rowbothun (1939) by mtricrynil section
of the maxllary divasion 1t the forimen rotunduwm, demonstrited
that 1 no mstance did the sensory loss rexch the corner con
versely when the ophthalmic dinision was sectioned mntricrinnily,
the entire corne1 was rendered nsensitne Thus the generally
accepted view of the mnenation of the comer was Terffinmed

A B

Frg 18 Vanations m the tugemunil mnenvation of the tympanic membrane

Innervation of the Lxternal Auditory Meatus and Tympanic
Membrane The trigeminal innenation of the external auditory
meatus and eardrum 1n our experience has been vanable The
most constant loss of sensation on section of the nerve was on the
anterior wall of the external auditory meatus but the area affected
was vanable and no defimte Ime of demarcauion could be
established with any constancy from case to case Similar results
were obtained 1n testing sensation of the tympamc membrane
which 1s supphed solely with pain fibers Touching the eardrum
with a hair caused the patient promptly to withdraw his head
and at the sxme ume a sudden burst of sound was heard Here
agun no definite area could be outhned with any consistency
As has been stated (p 38) m view of the embryological de
velopment of the ear 1n which the trigemunal the facélal the
glossapharyngeal and the vagus nenves all participate with con

sequent overlap defimitive areas attributable to any one nerve
could hardly be expected
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penetrate the eyeball and extend in the sclera to cnter the
corner circumterentially around the sclerocorneal junction
(Tower) They anse trom the long cthary nerves derned from
the nisocihary branch of the ophthalmic division

OVERLAP

2nd CERV
SEGMENT

Fig 17 Lightly suppled area shows somatic cutaneous distribution of the
tngeminal nerve A\ and A indicate vamable area supplied by the
tngemintl and second cenical nerses Darl shaded area indicates second
cervical segment Dark diagonal shadmg outlines the approximate area of
oserlap  The ear contains yanable components of the trigeminal facial
glossopharynge 1l ind vagus nerves and the second cervical segment

As a result ot studies of corneal innervation 1n Jeffersons
tractional root sections Marshall (1931) concluded that the upper
half of the cornea was supplied by the ophthalmic while the
lower half was innervated by the maxillary In repeated exxmna
tions after subtotal and differental resection we were unible to
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confirm Marshall s conclustons Since, however, 1L 15 nnpusslblc,
in 1 ditlerent1nl section within the dorsal root, to 51y with cer
tunty which particular fibers hue been severed, the problem
1emuned open until Rowbotham (1939), by mntricrumal section
of the maxllary diviston 1t the forimen rotundum demonstrated
that 1n no mstance did the sensory loss reach the cornen con
versely when the ophthalmic division w1s sectioned mtracrimally,
the entire cornexr was rendered msensttive Thus the generally
1ccepted view of the mnervrton of the corner was reaffirmed

Fig 18 Vanations in the trigeminal mnervation of the tympanic membrane

Innervation of the Lxternal Auditory Meatus and Tympanic
Membrane The trigeminal mnervation of the external ruditory
meatus and eardrum 1n our experience has been variable The
most constant loss of sensation on section of the nerve w1s on the
antertor wall of the external auditory meatus but the area affected
was iarnble and no defimte lne of demarcation could be
established with any constancy from case to case Similar results
were obtamed m testing sensation of the tympanic membrane
which 1s supplied solely with pain fibers Touching the eardrum
with a hair caused the patient promptly to withdraw his head
and at the same time a sudden burst of sound was heard Here
agam no detinite area could be outlined with any consistency
As has been stated (p 38) n view of the embryological de
telopment of the ear m which the trigeminal the facial the
glossopharyngeal and the vagus nerves all participate with con

sequent overlap defimtive areas attributable to any one nerve
could hardly be expected
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penetrate the eyeball and extend in the sclera to enter the
cornet arcumterentially around the sclerocorneal junction
(Tower) They anse from the long cilary nerves dernved from
the nasocilitry branch of the ophthalmic division

OVERLAP

2nd CERV
SEGMENT

Fig 17 Lighthy suppled area shows somatic cutaneous distnibution of the
tngemmal nerve A 3 and A indicate varable area supplied by the
tngeminal and second cervical nerves Dark shaded area indicates second
cervical segment Dk diagonal shading outlnes the approximate area of
overlap The car contuns varniable components of the trigemunal facial
glossopharyngeal and svagus nerves and the second cervical segment

As a tesult ot studies of corneal mneraton 1n Jefferson s
fractional root sections Marshall (1931) concluded that the upper
half of the corner was supplied by the ophthalmic while the
lower half was mnenated by the manllary In repeated examina
tions after subtotal and differential resection we were unable to
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upon the brun wuder 1 local ancsthetic when they could not
possibly have been mcluded m the maesthesit the durt has been
found msensitive except Along the major vessels d simuses

Davies (1907) made the nterestng observition that  hed
1ches never occur on the side of the operinon but tre confined
entirely to the normal half of the ¢rimum Carmichrel mnd
Woollird {1933) commented on this matter but their matennl
did not permit of a defumte conclusion We regret that our
obseryations have not included this pomt

Decp Pam Sense After Trigemunal Doysal Root Section Con
siderable stress has been Iud on the somauc sensory function
ot the facral glossopharyngeal and vagus nerves Somatic sensory
representation m these brinchil nerves has gradually decrevsed
The residual sensory components however e worthy of study
n view of the more recent concepts concerning trigger zones nd
the stress placed on the cerucal sensory arews bordering on the
trigeminal zone

The problem of deep sensibility withm the trigemintl 1reas
h1s been under investigition for 1 number of years Dvs (1923)
Frazier (1928) Carmuchael ind Woollard and Wakeley and Edge
worth (1938) have studied the problem In spite ol much re
search there 15 no unimmity of opiion though the weight of
evidence has twvored the view that deep pressure pun sense 1s
megrited through the facil nerve

Davis measured deep pressure pamn 1n fourteen patients with
complete trigeminal dorsal root section In 7l this sense was re
wined and the values on the operited and unoperated sides
were essenttally identical as measured by the Catell 1lgometer
If howeter 1n addition to trigeminal dorsal root section the
facral nerve wis paralyzed there was no deep pamn response
to pressures up to 15 lilogrims (see Tig 20) Frazer confirmed
Daviss observations and found further that sympathetic block
after the trigeminal dorsal roog had been severed did not alter
the pressure relationships

Carmchrel and Woollard found that if the head were held
firmly on a Tigid support so that the neck muscles did not come
;’;‘:e:[;::l: :lcliﬁep::ssure pamn was lost in the presence of total

1gemunal area but if the same patient were
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Innervation of the Buccal and Nasal Mucous Membranes
Following trigeminal section the sensory loss in the mucous
membrane of the mouth was found to nclude the roof and
floor the tongue =5 far as the arcumallite papillae the cheek
lips and upper 1nd lower gums, and the hird palite The pos
terior limit over the soft palate and the 1nterior and postertor
palwine arches was variible In some instances the uvula was
msensttive 1n others sensation was present There were no sensory
changes 1n the tonsils or the postersor palatine arches The mucous
membrane withmn the nose was nsensitive When a cotton sw1b
was mtroduced no alteration 1n the lrcrimal reflex occurred

~
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THE INTRANASAL AND INTRAORAL
FIELD OF THE TRIGEMINAL NERVE

Tig 19 The intrnasal ind ntraoral freld of the trigemintl nerve

Innervation of the Dura Mater Lach division of the trigeminal
gives 2 twig to the durta—the recurrent duril branch of the
ophthalmic accompanies the trochlear nerve to the tentorrum
the recurrent maxillary goes to the dura of the middle fossa
while the mandibular twig arises outside the shull and re enters
through the forimen spmosum with the middle meningeal These
trigeminal branches are said to supply the dura but in operations
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upon the brun under 1 local amesthetic when they could not
possibly hse been sncluded m the anesthesin the durt hes been
found msensitive except ilong the mjor vessels nd siuses

Daes (1907) mide the nterestng observition that  herd
aches never occur on the stde of the operiion but qre confined
entirely to the normal half of the ¢raimum  Carmichael and
Woollard (1933) commented on this matter but their matenal
did not permit of a defimte conclusion We regret that our
observations hive not included this pomt

Deep Pan Sense After Trigemmal Dorsal Root Section Con
siderable stress has been lud on the somatic sensory funcuion
ot the twcnl glossopharyngeal and vagus nenves Somatic sensory
representation n these brinchul nerves has gradually decresed
The residual sensory components however are worthy of study
mn view of the more recent concepts concerning trigger zones nd
the stress placed on the cervical sensory areas bordering on the
trigeminal zone

The problem of deep sensibiity withm the tmgemnal aress
has been under i estigation for a number of years Davis (1923)
Frazier (1928) Carmmchael and Woollard and Wakeley wnd Edge
worth (1933) have studied the problem In spite of much re
search there 1s no unanimity of opimon though the weight of
evidence has favored the view that deep pressure pun sense 1s
medrted through the facial nene

Davis measured deep pressure pam m fourteen patients with
complete tngemimal dorsal root section In all this sense was re
tamned and the values on the operited and unoperited sides
were essentially adentical as mesured by the Catell algometer
If howeter m addition to tngemmal dorsal root section the
facril nerve was paralyzed there was no deep pun response
to pressures up to 15 Mlograms (see Fig 20) Frazier confirmed
Daviss observations and found further that sympathetic block
after the trigemunal dorsal roog had been severed did not Alter
the pressure relationships

Carmichael and Woollard found that sf the heid were held
f;]r[‘:lzczt na ;l;g::) s;rzitslr:csnatll:lai :Lllslelnetck muscles did not come
anaesthess . e maemmi o 1as lost 1n the presence of total

g ea but 1f the same patient were



58 Trigeminal Newalgia Its History & Treatment

allowed to rest the head on 1 pillow without rigid support deep
pain sense was retained The arets tested however did not in
clude the principal trigeminal regions since most of the readings
were taken trom the temporal fossa and supriorbutal areas with
only a few trom the infraorbital region and none over the upper
or lower hp Furthermore the high pressures used by Davis and
Frazier were not attempted for fear of wnjuring tissues 9 hilo
grams being the limzt

Fig 20 Average readings of the alg producing p ain

1 ten cases are shown within the circles Reading from left to right m each

area the numbers represent the readings on the right and left sides 1n a

given case Figure and legend from Davis 1923 drch Xeurol & Psyciuat
Courtesy American Medical Association Chicago

Another arcumstance rendering Carmuchael and Woollard s
series unsuitable for companson with the earhier studies was
their induction of anaesthesia by alcohol injections into the sem
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lunir ganghon 1 procedure which has been shown to permut
leakage of the mjected material towards the gemculite ganghon
If damage to the cells of the gentculate ganghon had thus been
caused the conclusions concerming deep pressure sense would be
questionible
In addition to his chinical studies, Divis cut the facil nene
n cats at the stylomastoid forymen and studied histologically
the cells of the gemculite ganghon Central chromitolysis of
the cells was found but not to the same extent 15 1fter section
of the chorda tympam which Amibilino (1898) had shown to
result 1n degeneration of four fifths of the geniculate cells
Waleley and Edgeworth imvesugited the number of fferent
fibers m the lacial merve as 1t left the stylomastord forwmen
In the monkey (Macacus rhesus) they found the fiber count m
any grven ammal to be 1pproximately the same on the two sides
though considerable varration from one animal to another existed
With this mformation, the facial nerve on one side was cut
intracranally central to the geniculate ganghon Four weeks
later the tibers were counted on both sides On the normal side
4782 fibers were found while on the side of the severed nene
only 359 ‘The fibers vanied m diameter from 2 to 12 microns
on both the normal and cut sides The 1nvestigators concluded
that the facial afferent fibers at the styloid process served proprio
ceptive function for the facial muscles Unfortunately they did
not support their work with histological studies of the gemculate
ganghon nor 15 1t clear that the intact fibers found i the
severed facial nerve mecessanly served proprioceptrie and deep
pressure pain functions Their experiment did prove the exis
tence ot afferent fibers distal to the gemculate ganghon 1n the
facial nerve at 1s exat from the stylomastoid foramen The
problem would thus appear to require further mvesuigation
In order to eliminate pressure upon the bones of the cranial
vault and face yet test pressure pain sense m the soft tissues of
the tace including the factal muscles the senior author some
Lea;; :g‘: [de\lsed far;] mstrument which would permit pressure
hx;) Tn the Sl:s:es of the eyebrow alae nas: and upper and lower
egions there 15 no ov erlap from the second cervical
segment and the objection raised by Carmichael and Woollard of
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pressure upon the back of the head and neck muscles 1s ehimnated

The ends of the mstrument clasp the eyebrow, alae nast upper
and lower hip and tongue A set screw 1s then gradually turned
and pressure exerted (sce Fig 21) On the normal side pun 1s
severe at 1 kg whereas no pun 1s mnduced on the side of dorsal
root section though pressure of 4 to 5 kg 1s apphed Since only
sott denervated tissues are held between the jaws of the device
1t has not been felt jusuifiable to exert more than 4 to 5 kg of
pressure Thus tested deep pressure pun sense wis found to
be lost in anaesthetic areas supplied by the trigeminal 1fter
dors1l root section even though 1 normally functionmg ficial
nerve was present On tlus basis the conclusion seems warranted
that deep pressure sense to the muscles 1nd tissues of the face 15
served by the trigemnal wnd not the ficinl nerve In a few m
stances however pun was present in the lower llp at pressures
of 3 to 5 kg It wis ncver 1s acute as on the normal side nor

Fig 21 Instrument exertung compressive force between two dises 12 mm
n diameter to measure deep pressure sense of the tissues served by the
trigerminal nerve
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w1s 1t correctly locahized, bemng referred to the clieeh md ngle
of the j When dcep pressure pun could be chented n the
lawer lp at 3 to § kg 1t could also be produced m the tongue
As i the fower Iip the pun w1s not s 1cute s on the nornnl
side It was referred to the bise of the tongue nd could not be
loclized The presence of deep pressure pun n the lower Itp wd
tongue 1m the absence of superficitl pun m these mstinces needs
further study It 15 possible s D1vis suggested that deep pun for
the tongue my be cirmied by the hypoglossal nenve, though n
the magonity tested this certunly was ot the cwse In no wrstance
could deep pressurc pun be produced 1 eycbrow, 1t ns or
upper hip

4s menuoned 1bove (p 59) Amabihno found chromatolysts of
80 per cent of the cells of the gemcenlite gaghon fter section of

N 1 8id Side of Trigeminol
ermal Side Dorsal Root Section
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the chorda tympam 1nd Yagita (1914) 8 per cent after section of
the great superticial petrosal nerve Thus only about 12 per cent
of the ganglion cells remain to account for the known cutaneous
supply about the etr and the cleft between the ear ind mastoid,
1s pomted out by Hunt (1937) The number of cells in the
gemculate ganghon to serve deep pressure sense through the
facial would appear to be minimal

Principle of Usurpation The so called principle of usurpation
ot the tngemmal, irequently referred to mn companng the
trigeminal and cervical cutaneous areas 1n 1pe and man overlooks
the finer basic wnatomy throughout the vertebrate scale i which
the trigeminal remains the somatic afferent nerve of the cramium
The ophthalmic and mrallo mandibular subsequently united
as 1 single nerve supply the paleocramum The bony mask
covering the brun case and face 1n the oldest tetrapods both
amphibians and reptiles 1s supplied by the trigemimal Actually
usurpation does not enter 1nto the picture The nerve has merely
kept pace with the expansion of its domamn as the cramal vault
has enlarged especially 1n the frontal region to accomodate the
expainding bramn as the maxlla has developed from a slender
bar n tront of the eye with formation of the cheek and as the
mandible and mandibulir jomnt have evolied from the derma
bar (while the old reptihan jomnt has assumed 1ts new function
n the middle ear) In accord with the well established principle
that an mnervition once fixed 1s matntamed u:respectue Of
expansion or mgration the trigeminil continues to serve 1ts
ongmal function The change 15 1n the area of the mnervated
structures One need only compare the shull of an Locene lemur
oid or Old World monkey with the human shull to realize the
great expansion of the face and frontal cramal vault belonging
to the trigeminal nerve (see Fig 23)

The biological prinaple of constancy of the primitive mner
vation 1s also observed elsewhere as in the evolution of the facial
muscles When 1n the primitive mammals the bony mask of the
face became depressed and pliable skin developed over 1t the
sphincter colli muscles of the neck and throat of reptiles served
by the seventh nerve grew forward beneath the skin to the top
of the vault and sides of the face sending subdrvisions about the
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cars forehend, cyes tnd mouth to form the mmmetic muscles

The seventh nerve muntuned 1ts funcuon 1n this expnston nd
9

further evolution of the onginl muscles (see Tig 24)

Fig 23 Gradual expansion of bony mask and brain case with corresponding
mcrease 1n trigemnal area Side view of skulls of primates showing progressive
shorteming of the muzzle downward bending of the face below the eyes and
forward growth of the cin A Focene lemuroid B Old World monkey
C Female chumpanzee D Man (B and G after Elliot}) Willlam K Gregory
Our Face from Fish to Man 1929 Courtesy G P Putnams Sons New York
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Along with these changes when the gill arches no longer broke
through to the surface but formed deeper lying structures s the
carnlaginous rings of the trachea 7nd broncht the thyroid nd
hyord cartilages therr nerses lost mn large part their already
extremely hmited somatic cutineous distribution nd the fibers

i /

w‘l

Fig 24 DLiolution of sphincter colli muscles unto mimetic muscles served
by the seventh nerve Origim of the facal wuscles of man A Primitne
reptile with continuons honv mash covenng shull The mask was covered
with thick skin without musdes as an the alligator  (After Williston)
B Modern reptile with 2n opcn or fencstrated skull covered with thuck
non muscular skin (From Turbrin,er modifted from Ruge) C Prumne
mammal 1 which the sphincter ¢oll svstem has grown forward over the
face D Gonlla £ Man (¢ D and L after Ru,e) Willlam K Gregory
Our Face from Fish to Man 1929 Courtesy G P Putnams Sons New lork
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ned the somatic descending trigenunnl triet within the brun
m 1O serve Som1IC SeNsIon

With the oxpnding crmnl processes nerves which ar¢ not
imanly crainl are drawn nto the shull In cyclostomes the
zus lies behund the skhull whereas m ammotes both the vagus
d the hypoglossﬂ the latter 1 cenvinl nerve, appeir n the
all as cranial nerves Thus wath the espansion of the skull and
ce and the suppression of the gl arches together with the
velopment of 1 neck the second cerviel segment comes to
> 1long the periphery of the trigenunal wrer s well 1s centrlly
thin the cervical cord where 1t 1s 1 justaposttion to the
igenmnal descending oot As has been previously stited  the
udal extension of the descending trict enabled the tngenunil
 establish dnect reflex connections from the most forward
«ploning part of the ammal with the nech muscuhture wnd
1e amplubia by extension of some of the fibers of the descending
1gemmal tract to the cervical 1nd Tumbar segments with the
re 1nd hind limbs

Motor Innervation The muscles innervated by the motor divi
on of the trigemial nerve are those dernved from the primitive
pper and lower constrictor group of the mindibular arch These
re the muscles of mistication—the temporal masseter externil
nd mnternal pterygoid—and the mylohyord and anterior belly
f the digastric” Thus last by fixing the hyoid, 1ssists the mylo-
ryoid 1n pressing the tongue agamst the pilate The mylohyoid

»y attachment to the mediin raphe nd to the corresponding
nuscle of the opposite side forms the muscular floor of the
nouth the diaphragma oris Only rarely when the motor root
has been destroyed have we been able to detect any loss of
tone 1n the toor of the mouth on the side of the operation Pos
sibly the pull of the opposite muscle through the median raphe
permits sufficient tension to prevent detection of atony on the
affected side

The tongue may show shght atasia when the mandibular
afterent impulses have been destroyed on both sides m bulateral
operations but tins 15 only temporary” Rowbotham has suggested

that there may be proprioceptive fibers in the hypoglossal nerve
as 1s thought (o0 be true of the oculomotor
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Ahc tensor tympam and the tensor veh palatini are supplied
by the trigemmal The tensor velt palatni tends to draw the
sott pilate to one side In some cases this m1y be barely apparent
and brought out only on phoniuon especially as in a prolonged
eh  but usually no deviation 1s seen While the tensor tympam
by 1ts attachment near the head of the malleus 1s 1n a position
to tense the tympinic membrane no disturbance in appreciation
of high or low pitched notes has followed operition mn our seres

ess there has been blood 1n the middle ear .~

Loss of innervition to the muscles of mastication causes the
jaw to deviate shghtly on opening with dimiushed grinding
action The patients do not complain however of any difficulty
or mcomvenience 1n chewing In umilateral destruction of the
motor root the jaw 1s drawn forward by the normal pterygoid
with an accompanying prvotal action at the temporo mandibular
jomnt on the paralyzed side which accounts for the lateral move
ment ot the jaw The prime function of the temporil masseter
and wternal pterygord muscles 1s to raise the mandible and gue
1t 1ts biting power

Incidentally 1t 1s of mterest that 1t was repeated pressure upon
the external pterygord by the enlarging dentary bone which gave
Tise to a connective tissue sac and finally to the meniscus between
the temporal bone and mandible Gaupp (1911) found 1 a
42mm embryo of one of the primitive mammnals (Perameles)
that during the course of 1ts development part of the external
pterygord passed between the lower jaw and the temporal bone
It was this part of the muscle subjected to continuing pressure
across 1ts line of action which ultimately contributed to the
formation ot the temporo mandibular Jjomnt and its meniscus
The meniscus has been molded to adjust for the disparity of the
articulating surtace of the condyle below and the fossa m the
temporal bone above The anterior margin of the meniscus 1s
mtimately attached to the external pterygord muscle moving
forward and bachward with the condyle Gregory (1929) pownted
out that this jomt and 1ts muscles made possible the mammalian
jaw and teeth forming a new and powerful weapon impossible
1 the reptile which helped the mammal to over run the anmmal
world Another though minor tnigeminal contribution to this
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jomt nd m this 1dvinee, was the extension of the durt which
emvdlops the maniliuy divsion s 1t passes through the forimen
ovile to torm two vanforang bnds oue on the antenor and
the other on the mner surfice of the ¢apsule of the tunporo
madibular jont

¢1)ngemuml Reflexes The oculo crrdine or oculo vagal reflen
te, slonmng ot the pulse and lowered blood pressurc i response
to pressure on the eye depends_upon the production of pun
We huve not felt 1t jusufitble to exert suffient pressure upon
the msensitnve eye to detcrmne the presence or absence ol this
reflex followng trigemnal sectton

T asomolor and Secretory I unctrons No \isomotor disturbances
have been noted m the shin on the opcrited side Blushing s
unaliered nor have we seen my effect upon swernng Ocersion
ally the shin appewrs grensy espeanily over the forehewd and
about the nose and upper hip

Gustatory Sense on the Antenior Two Thuds of the Tongue
The carefully controlled clinical 1nd expertmental stuches of taste
presented by Inzimi ind Lussmnn (18G2) and Lussina (1869 and
1871) are models of clartity aind »ccuricy Lussaina  professor of
physiology at Padua was the first to depict accurately the course
of taste 1mpressions from the antenor part of the tongue by way
ot the gemiculate ginghon nd nervus intermedwus to enter the
brain stem Magendie (1822) and Bernard (1843) had previously
held that this tunction was served by the trigeminal Sull earher
Caldant (1798) had reported a case of 5o called spasm cimique
with complete abolition of taste though there was no lesion of the
glossopharyngeal and the pan was solely m the distribution of
the fifth nenve

Bernard recogmized that the chorda tympam from the seventh
]:lllZyign::rg;r;;;in:tma:;?; iunctmn but held that uts role Iy m

vithin the tongue which placed the
‘g\’l;lse[:t(:;zsp;l:z]:;el:[I:S’:;lﬂlt)splobsl;lc(;:lllO Tecelve taste mmpressions
mpressions were greatly re

tarded In other words he looked upon the chorda tympani as
serving 1 speciil motor functuon 1n the trinsmussion of taste

and not as a sensory receptor

Bellinger: (1818) nas cited by Lussana as the first to assign to



ke

66 Tugemmal Newalgie Its History & Treatment

v’{he tensor tympani and the tensor vel palatim are suppled
by the trigeminal The tensor velr palatim tends to draw the
soft palate to one side In some cases tlus may be barely appirent
and brought out only on phonition especially as in a prolonged
eh but usually no deviation 1s seen While the tensor tympam
by 1ts attachment near the head of the malleus 15 1 a position
to tense the tympanic membrane no disturbance in apprecration
of ligh or low pitched notes has followed operation 1n our series
unless there has been blood 1n the middle ear

Loss of innersation to the muscles of mistication causes the
jaw to deviate shightly on opeming with dummshed grinding
action The patients do not complun however of any difficulty
or inconvenience 1 chewing In unilateral destruction of the
motor root the jaw 1s_drawn forward by the normal pterygoid
with an accompanymg protal action at the temporo mandibular
joint on the paralyzed side which accounts for the lateral move
ment ot the jaw The prime function of the temporal masseter
and 1nternal pterygord muscles 1s to raise the mandible and give
it 1ts biting power «~

Incidentally 1t 1s of interest that 1t was repeated pressure upon
the external pterygoid by the enlarging dentary bone wiich gave
rise to 1 connective tissue sac and finally to the meniscus between
the temporal bone and mandible Gaupp (1911) found m a
42mm embryo of one of the primtive mammals (Perameles)
that during the course of 1ts development part of the external
pterygoid passed between the lower jaw and the temporal bone
It was this part of the muscle subjected to continuing pressure
across 1ts line of action which ultimately contributed to the
formation ot the temporo mandibular joint and 1ts meniscus
The meniscus has been molded to adjust for the disparity of the
articulating surface of the condyle below and the fossa in the
temporal bone above The antertor margin of the menscus 1s
mntimately attached to the external pterygord muscle moving
forward and backward with the condyle Gregory (1929) pointed
out that this joint and 1ts muscles made possible the mammalian
jaw and teeth formmg a new and powerful weapon impossible
1 the repuile which helped the mammal to over run the anumal
world Another though munor trigemmal contribution to this
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jomt wd m s e was the ovtension of the durt which
emelops the manallry division s 1t passes through the forumen
ovale 10 form o 1emforang ands one on the wtertor and
the other on the mner surfice of the ¢apsule of the tunporo
111/ay(1|1)lx]1r Joint

Tngennal Reflexes 1he oculo-cairdie or oculovagal redles
te, slowmg of the pulse and lowercd bload pressure i responsc
to pressure on the eye depands upon the production of pun
We bae not {cdt 1t justifiable to cxert suffiaent pressure upon
the msensinne eye to deternine the presence or bsence of this
reflex following trigeminal section

Vasomotor and Secietory functions No visomotor disturbances
have been noted m the shin on the operited side Blushing s
unaltered nor hnve we seen 1y effcct upon sweaung Occasion
ally the shin 1pperrs grewsy espeatlly over the forchead nd
about the nose and upper lip

Gustatory Sense on the Anterior Two Thuds of the Tongue
The carefully controlled clintcal and experimental studies of taste
presented by Inzam and Lussan1 (1862) and Lussana (1869 and
1871) are models of clarity and accuricy Lussina professor of
physiology at Padua was the first to depict wccurately the course
of taste impressions from the nterior part of the tongue by way
of the geniculate ganghion and nenvus intermedius to enter the
bram stem Magendie (1822) aind Bernard (1843) had previously
held that this junction was served by the trigeminal Sull exrler
Caldwn: (1793) had reported a cise of socalled spasm canque
with complete abolition of taste though there w2s no lesion of the
glossopharyngeal and the pun was solely 1 the distribution of
the hifth nerve

Bernwrd recogmized that the chorda tympam from the seventh
played a part in gustatory function but held that 1ts role Iy 1n
the control of movements within the tongue which placed the
gustatory paplllae mn mstant position to recene taste lmpressions
‘t::(e;eldlhll:, r::)}:::]‘e\x; d\S\asl ]0;( ]s\u;h impressions were greatly re
serving 3 spetn] ms :mc:: ed upon the chorda tympan: as

won 1 the transmission of taste
and not as a SEHSOI‘} receptor

Bellingert (1818) was cited by Lussana as the first to assign to
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the chordr tympam a special mnfluence upon tiste Alterations of
taste 1n assocation with frial paralysis were noted by Montault
(1831) and also by Bernard whose explnation of such chinges
15 given above

Lussina credited tus former teacher Pamzzr s being the first
to recognize that the glossophiryngeal nerve trnsmitted taste
from the tongue nd suggested that 1t be clled the gustatory
nerve of Pamzza Biffr ind Morgant (1846) fellow students of
Lussina assigned taste on the ntertor two thirds of the tongue
to the chord tympani and Iimited the role of the glossopharyngeal
to the postertor third

Lussaina had access to unusual and striking chinteal matenal
One patient on the service of his colleague Renzi proved to have
a turly large tumor beneath the gisserin ganglion which de
stroyed the trigemmnal nerve caustng complete maesthesia of
one halt of the face including the tongue On testing however 1t
was found that taste was retuned on the anterior part of the
tongue Another pattent with excruciatung trigeminal pun was
operated upon by Lussanas assoctate Inzam who sectioned the
lingual nerve with the result that not only was sensation com
pletely 1bolished on the antertor part of the tongue but taste
1swell Ina thurd case operated upon by a charlatan in the public
square the chorda tympani was cut by 2 long Inncet wntroduced
mto the external auditory can1l The patent suffered mtense
pamn tamnted displayed convulsive movements and fell to the
ground while the charlatin fled preapitously glad to avoid
the indignation of the spectators who numbered several hundred
Two years later 1 1862 on 1 visit to Jus natrve village where
the episode had occurred Lussan1 was able to examine the
patuent He found the mouth deviated to one side the left
eyehid could not be closed but sensation was normal over the
enure fice 1nd 1n the mouth Tests with salt sugar and vinegar
shoned taste to be lost on the anterior two thirds of the tongue
on the operated side but normal on the other side as well as
bilaterally over the postertor third

In order to establish experimentally his clinical observations
Lussant used dogs which had been tramed to recognize taste
substances Various neries were cut seprately and m combination
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In one muml both glossophimyngen] nerses were severed
amother the hingual on one side before 15 junchion with the
chorda tympam nd on the opposite side after 1t was Jomed by
the chord1 tympum In stll another, both glossopharyngeal nd
both lingual nerves were sectioned  Tests were then enrniad out
over 1 penod of 1 yer followmg the opention

Lussina thus established, on both chmeal md experunental
grounds that for the anterior tvo thids of the tongue tste was
arned from the lingual by the chordr tympant md for the
posterior thurd by the glossophynget Baffi wd Morgwu,
fen years carlier, had demonstrited that the chordt tympm 1s
a sensory nente formed by 1 porton of the seventh whosc fibers
enter the brun as the nerve of Wisherg 1 ussinas obvious con
cluston was that gustitery impressions reached the brun through
the seventh and not the Oifth s had theretofore been twght

In spite of Lusstm s carefully documented protocols ind ¢linreal
observations Schuff (1869) on lcss evidence clumed to hve
traced taste fibers vza the chordn tympant gemiculite ganghon,
great superficial petrosil nerve and sphenopalatine ganglion to
the maxiilary dinvision ind to the brun Some additionnl fibers
he believed entered wa the lesser superficial petrosal nerve otic
ganghon nd thard diviston The Itter course was subsequently
suggested by Ziehl (1889) on the bisis of one cise of 1solated
paralysis of the third division of the trigeminal

Eulenberg (1871) failing to find loss of taste after experimental
section of the seventh and fifth nerves suggested that the fibers
for the anterior two thirds all pass va the glossopharyngeal by
a most circuitous route

Schifts experimental observations were duplicated by Erb
(1874) 1n clinical material Lrb failed however to acknowledge
the earlier studies which evoked a polemic in which Schuff stated
that Exb had merely established for one animal (man) what he had
himself already proved for other amimals and that Lrb would
not have had the patience to carry out the tedious experiments
which had been required to prove the matter

Lussana also came 1n for a share of criticism Taken to tisk
by Viziol1 (1869) for failing to give consideration to the work of
Bernard he suggested that his critic apparently had not read an
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Fig 25 Schematic drawing showing course of gustatory fibers from the

anterior two thirds of the tongue according to Lussana 1 Greater super

fiaial petrosal nerve 2 Lesser superficial petroszl nerve 3 Anastomotic

branch with the tympante plexus 4 Tympamc branch of the glosso
pharyngeal

SCHIFF

TRACTUS
SOUTARIUS

Fi, 26 Schematic drawing showing course of gustatory fibers from the

anterior two thirds of the tongue according to Schiff 1 Greater super

ficral pe(rosal nerve 2 Lesser superfiaal petrosal neme 3 Anastomotic

branch with the tympanic plexus 4 Tympamec branch of the glosso
pharyngeal
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ACTUS
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Fig 27 Schematic drawin,, showin,, course of gustatory Nibers from the

antertor two thirds of the tongue accordm, to /bl 1 Creater super

ficial petrosal neme 2 Lesser superficaal petrosal nenve 3 Anastomotic

branch with the tympanic plesus  § Tympanic branch of the glosso
phanynged

EULENBERG

TRACTUS
SOUITARILS

Fig 28 Schematuc drawmng showing course of gustatory fibers from the
anterior two thurds of the tongue according to Eulenberg
ficial petrosal nerve 2 Lesser superficial petrosal nerve
branch with the tympanic plexus

1 Greater super
3 Anastomotic
4 Tympanic branch of the glosso
pharyngeal
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carlier publicaion 1 which Bernards work was discussed Far
from having torgotten Bernirds work, sud Iussina he was
compelled to oppose that writers views even though he was
the gieatest physiologist of owr epoch  Vulpian (1869) also
rejected Lussinas views concerning the chorda tympum stating
that 1t suppled the submaxillary glind furnished no fibers to
the tongue 1nd consequently could not be m 1ny way considered
1s 1 gustatory nerve

To conclude the debate Lussana challenged Schiff to cut the
maxallary division saying It taste 1s abolished after this operation
1 shall never cease to repeat Schiff s conclusions Interest in the
taste fibers has thus from the begmning evoked controversy
The question of their course has been and stll continues to be
an unsettled problem

Gowers tenaciously held to the view thit taste enters the bran
wa the tngenunal basing his conclusions primanly on a cwe first _
seen 1 July 1880 reported in the Journal of Physiology, 4 loss
of taste from discase of the fifth nerve, 1d subsequently referred
to 1n 1885 and 1897 This patient was folloned by Gowers for
sixtecn years He refers 2lso to several sumlar trigeminal cises
each of which tiste was lost

Gowerss method of testing may account to some extent for
Ins tindings  To test taste on the front of the tongue he
wrote touch the edge near the tip ot the tongue on one side
where taste 1s most developed The same 1s done on the back
of the tongue For this purpose small bits of blottng paper
dipped 1n quimnine citric acad and sugar solutions were used
It 1ppers obvious that these tests apphed only to 1 very limited
are1 of the anterior part of the tongue In reporting the cise
referred to 1bove Gowers wrote

The mterest of the crse hes honever not m ats hypothetical
pathology but m the aircumstince that there was evidence of
complete 1nterruption of conduction along the sensory root
of the nerve and that with this there was an entire loss of
taste on the right side not only in the front of the tongue
but also 1n the region i which taste 15 beheved to be always
subsersed by the glossopharyngeal
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And agun

But I beicve that at witl be found that tiste ampressions
reach the brun solehy In the 1oats of the fifth neve and that
the doctring that the 1ot of the glosophinugald none ime
aything 1o do with tiste 18 1 cunious physiologicnl myth duc
to too wide 1 mduction from certun wntonctl fras nd
from dubsous experuments on wunnls
From the pomt of view solcly of the gross atomical course

of the tsie fibers m wm Gowers was guite Jusufied m staung

It 15 possible that nerve fibers for taste on the back of the
tongue m1y be distributed with the minth vere reachng there
from the otic ginghon of the tngemmnus by the smll patrosal
nerve and the tympanic plesus This course 1 confcss seems
Slr:mgd) crcuttous hut as SC‘ll’((.l) more circuntous than that
which 1s certunly taken by tiste fibers of the front of the
tongue
From the stindpomt of gross humm mutomy the hnguil

and tngeminal nerves were the obsious direct route from the
anterior part of the tongue Gowers 1s lte 15 1897, was unalter
ably convinced tht A1l gustatory fibers reached the brun stem via
the trigemnal

The path of taste from all parts n which this sense
exists rexches the bramn by the root of the fifth nerve
Having 1n mmd the strangely devious course suggested by

Scuff and Lulenberg Gowers concluded that

Doubtless there 15 some developmental course for these

wanderings and when the secret 15 discovered 1t will probably

reveal also much regarding the evolution of taste and its relr
tion to the other functions of the fifth nerve

Nerther the fibers making up the tractus sohtarius nor the
gemculate ganglion and the crcustous course of the chorda
tympam so clearly understandable from 1 comparative anatomical
standpomnt were guven due consideration The fibers from the
chorda tympani the palatme great superficial petrosal genicu
late ganglon nervus ntermedius and glossopharyngeal all jom
the tractus sohtarius on entering the brain stem The course of
the chorda tympant 15 not the same i man and the lower forms
In hishes for example 1t follows a divect path from 115 origin
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earher publicaition m which Bernrd's work was discussed  Far
from having forgotten Bernards work said Lussina he was
compelled to oppose that writers views even though he was
the greatest physiologist of owr epoch Vulpan (1869) also
rejected Lussints views concerming the chorda tympani, stiung
that 1t supplied the submaxillary gland furmshed no fibers to
the tongue nd consequently could not be 1 any w1y considered
as 1 gustatory nere

To conclude the debate Lussina challenged Schuff to cut the
maxillary division saying  If taste 1s 1bolished fter this operation
I shall never ccase to repeat Schiff s conclusions Interest n the
tiste fibers has thus from the begmning evoked controversy
The question of their course has been and still continues to be
an unsettled problem

Gowers teniciously held to the view tht tiste enters the brun
wa the trigemnal basing lus conclusions primarnily on a case first
seen m July 1880 reported 1n the Journal of Plystology A loss
of taste from disease of the fifth nerve, and subsequently referred
to 1n 1885 and 1897 Thus patient was followed by Gowers for
sixteen yers He refers also to several stmlar trigeminal cises n
each of which taste was lost

Gowerss method of tesung may account to some extent for
his findings  To test twste on the front of the tongue he
wrote touch the edge near the up of the tongue on one side
where taste 15 most developed The same 1s done on the bick
of the tongue For this purpose small bits of blotting paper
dipped 1 quinine ctric acid nd sugar solutrons were used
It appears obvious that these tests applied only to 1 very hmited
are1 of the anterior part of the tongue In reporung the cise
referred to 1bove Gowers wrote

The 1nterest of the case hes however not 1n 1ts hypothetical
pathology but in the arcumstnce that there was evidence of
complete interruption of conduction along the sensory root
of the nerve and thit with this there was in entire loss of
taste on the right side not only m the front of the tongue
but also n the regron m which taste 1s believed to be always
subserved by the glossopharyngenl
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enies of eight €1ses with parilyss of the frail nerse from
Anous cmses there was complae loss of taste on the anre
nor two thinds of the tongue on the lfeered side One pavant
ad sustined o omgury of the sovemh nanve n the course
of 1 operition on the vesubulir nune for Menieres disest
fine cases were associtad with mastoid discise one patent
had Bell's palsy, and onc had sustuned 1 fricure of the shult
Preoperatine observations on both sides of the tongue were made
i two of the trigeminal senies and m onc of the glmsoplnryngul
As 1 result of their observations 1 ewis ind Dandy concluded that
taste 15 not transmatted by the tngenuimal but by the f2anl for
the anterior two thirds of the tongue, wnd by the glossophiry ngel
for the posterior third The observations of Carmichrel and
Woollard werc less clexrcut OF scventeen patients i whom the
trigeminal had been vendered amesthetic by alcohol 1mjection,
ten showed loss of taste on the nterior part of the tongue while
0 seven 1t was retuned These mvestigtors concluded that  the
loss of taste 1n so many of these fifth nerve cases 15 very puzzling
and we feel that no sausfctory explination has yet been obtuned

Such dametrically opposed opimions coming from responsible
observers suggest that there must be some basis for both views
and that more detailed physiological and chimieal studies are
required to resolve the conflicts

Both Harnis s conclusions and those of Carmuchrel 1nd Wool
lard as noted were made on cases mn which 1lcohol hd been
injected 1nto the gasserian ganglion or its branches That alcohol
under these circumstances might ciuse njury to the geniculite
ganglion by spread through the hatus Fallopn had previously
been suggested by Dixon and Harmis limself subsequently
demonstrated the widespread distribution of injected material
He found that 1njection of 1 cc of methylene blue solution
almost 1nvarably stained the whole of the ganglion deep blue
and not the ganglion only but also sometimes the wall of the
cavernous sinus the anterior surface of the pons and even the
Opposite cavernous sinus to a less extent Similar observations
were made by Dandy (1929) and by Carmichael and Wooltard
The latter mvestigators found that material mjected into the
gassenan ganglion spread through the atus Fallopu to reach
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in the gemculite ganghon to the tongue The arcuitous course
i mammals which disturbed Gowers anses from the intimate
relation of the nerve to the quadrite bone which on bemg
displaced by the mammaban temporo mandibular joint was
drawn up 1nto the middle ear carrying the chorda tympani with
it There was no brological reason however for the chorda
tympam gemculate ganghon or the nervus mtermedrus to for
sahe their historical gustatory function  Furthermore never
throughout the vertebrate sertes was gustatory function served
by the trigemnal and 1ts central connectrons withm the bram
stem

The views of Magendie Bernard nd Gowers also held by
hriuse (1896) were soon challenged Dixon (1897) 1n his
embryological studies pomnted out that the great superficial
petrosal nerve and chord: tympam zrose from the geniculite
ganglion 1n 1ts early stages 1nd were not connected with the
trigeminal This origin was confirmed by the studies of Amabilino
and Yagitn cited previously showing that four fifths of the
cells of the geniculte ganglion degenerate following section of
the chorda tympant and 8 per cent after section of the great
superticial petrosal nerve

Cushing (1903) reported retention of taste following seventeen
of eighteen gasserran ganglion extirpations The expenence of
Davies was simular Harris (1926) on the other hand following
his extensive expertence with alcohol mnjections concluded I had
found loss ot taste on one side so constantly with few exceptions
that I considered the pomnt proved to my satisfiction while
Frazier made the unequivocal statement that the trigemnal
nerve supplies sense of taste to the nterior two-thirds of the
tongue may be accepted without question’

Lewis and Dandy (1930) made 1 comprehensive study of taste
following wmsolated total sectron of the trigemmal root at the
pons 1n eight cases and intracranial section of the glossopharyngeal
nerve for glossopharyngeal neuralgia m three cases Since these
sections were done 1n the postertor fossa injury to the great
superfncxal and lesser superficil petrosal nerves was avoided
No disturbance of taste on the antersor two thirds of the tongue
was found mn either group On the other hand m all of
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erl nearon by which the mpulse 15 comeyed No hibers from
the tngemmal nene however, hue been found to jomn the
gustitory trict

The tongue n 1ts carhest development s represcnted by m
immobile fold of mucous membrane desoid of musculature, 1n
the region of the basthyoid In the later course of development,
the tongue musculiture grows forward anto the mucous fold
from the post branchil reglon cwymng with 1t the hypoglossal
nene which secondarily has been drawn mto the shull to become
1 cerebinl nenve

The mucous fold into which the musculture grows 1s made up
of 2 posterior poruion, dernved from the first post hyoid arch,
supplied by the glossopharyngeal nene 1nd an antenor portion
belonging to the hyoid arch, imnenited by the franl The somatic
ectoderm supplied by the trigeminnl becomes mvagimated mto
the orl cnity so that somatic senstion to the ol caviy wd
the anterior part of the tongue 1s 1ttnibutable to the trigemunal

All taste buds on the postenior third of the tongue are served
by the glossopharyngeal while those on the anterior two-thirds
are supplied by the pretrematic internil mandibulir—the chord
tympim The roof of the mouth 1s supplied by the great super
hicnal petrosal nerve through the palitine

Brief reference to studies already described n the chapter on
Embryology and Anatomy 1s pertinent here Herrich (1903)
showed that the catfish whose body 1s supplied with taste buds
turns towards tood placed beside the flank while those fish
having no taste buds on the surface of the body erther do not
respond to food so placed or swim 1way Experiments done by
Parker (1908) are also of fundamental importance 1 this connec
ton In the hornpout taste buds are present not only in the
mouth but over the entire external surface Those over the
head are served by the rostrad branches of the facial and those
over the body by the recurrent branch of the facial Bait presented
to the Hank as well as to the head was immediately snapped at
while the response to som saline and alkaline was to turmn away
from chese chemical substances which apparently acted as nocire

ceptive sumuh If the recurrent facial nerve were cut and bat

placed beside the fanh of the fish there was no response
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the geniculate ganghon as well 1s mto the postertor fossa over
the cerebellar hemisphere In view of these observations it
would seem that, even though no appreciable damage to the
geniculate ganghion and the facial nerve were apparent patients
1n whom the gasserian ganglion or 1ts divisions had been njected
would not permit as precise and 1ccurate n interpretation as
those 1n whom the dorsal root hid been sectioned with no
possible associated injury to these other structures Fraziers
cases fall mto this latter category yet even in these there was
loss of taste on the anterior two thards of the tongue

Harnis described his method of testing as follows

The tongue 1s Lept protruded and gently wiped while
various tests are apphed to the side of the tongue n solution
such as syrup saline and quinine solutions The majority of
mdniduals are unable to indicate by pointing to printed
Itbels which of the tests 1s being used though evidently some
gustatory sensation 1s percenned and 1t 15 not unul they are
permitted to withdraw the tongue into the mouth and move
1t 2bout that the full sense of taste 1s deseloped Thus n all
my tests of the sense of taste if the panent indicates by
nodding the head that taste 1s percenned on the tongue I
accept that as a positne result even though the quality of the
taste may be uncertain until the tongue 1s returned within the
mouth

It 1s not stated whether recognition of all three test soluttons
or only one was required as a criterion of taste perception
Carmichael and Woollard applied their test maternal to the
protruded tongue Failure of recognition in thirty seconds was
taken to indicate loss of taste The substances used are not
specified

As has been previously stated from a compnrative anatomical
standpomnt the cerebral visceral nerves—facial glossopharyngeal
and vagus n that order—are responsible for comieying taste
mmpulses to the gustatory tractus sohitarus In both the aquatic
and terrestnal forms these three nerves have n addition a few
fibers concerned with somatic sensanon which on entenng the
bramn stem jomn the descending trigeminal tract the pathway for
somatic sensation from the head region 1rrespective of the periph
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“Fhe function of these Itter (ntergemmnal) fibers hns not been
defrmtely established Studymg the muenition of palatal tste
buds w Ambyhystoma, Hernich (1925) found that the pabtl
taste buds were encrrcled by dense shems of nerve fibers which
he termed circumgenumuntt fibers These he thought might be
collterls from the gustaory fibers or, possibly, mdependent
mailiary fibers capable of renforamg the gustitory mpulse
Unfortunitely 1t wis not possible to determmne thewr ongm

Fir 30 Diagram showsng the tngemmnl
facel complex m the cod (Modified from
€ Judson Hemnch) Lateralis and mator
components omytted The anastomosns be
mween the petrosal ganghon and the palwne
ram 15 to be espcaally noted s such n
1nastomosis occurs somewhat sumalrly sn
man between Jrcobsons or the tympamc
nene and the grest superfioal perosal
G G Gisenan ganghion G g gemonlae
ganghon G petr  ganghon petrosum Jac
anas  Jacobson s anstomosss the pharynge
or palatine ramus of the I\ R wand  rimus
mindibulans V. Romay ramus maxilans
V R ophthd sup rtamus ophthilmicns
superficahis V. R palwinus ramus palatinus
Vi R pal post ramus palaunus postenor
Vil R recurrens fac ramus recurrcns VIII From ongmil of figure 3 Ralph
F Sheldon Anatomical Record 1909 Courtesy Wostar Institute Philadelphiag

Thste buds on the tongue are found 1n the fungiform papitlae *
on the dorsal surface of the anterior two thirds of the tongue

JT=Tgeneeal sensery
W yisceral

It was mteresting to find the following 1o Charles Bells first anatomieal com
mumation An Idea of @ New Anatomy of the Bram pruatels printed 1n London
81} but reproduced m America n 1he same jear a copy having been sent to
Dr Nathantel Potter then eduor of Te Baltimore Medical and Ptilosophical
Lycaenm

CONCFRNING TASTE

There are four hands of papillac on the tongue but with tho of these only
we have to do at present OF these the papillac (move numerous and smailer)
resemble the extremuties of the werves an the commen skn and are the organs of
wuch 1 the tongue When I ke a sharp steel point and tauck onc of these
papillae I feel the sharpness The sense of touch anforms me of the shape of the
instrument When 1 touch a papila of taste 1 have no sensation simfar 1o the

former 1 do not know that a point touches the tongue but 1 am sensstine of
a metailc taste
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such as occurred when that nerve was intact Yet the presence
of sour siline and alkahine again caused the fish to swim away
Lven nfter the lateral line was cut, in addition to the recurrent
tacial lenving only spinal nerves, the response to the chemical
solutions was unaltered Since there remained only spinal nerve
endings, these must be regarded as able to respond to chemical
stimult wiich are generally used 1n our clinical tests This was
recognized by Parker who concluded the sense of taste 15
complex and mvolves not only the seventh nerve but also the
free nerve endings of the spial nerves

Fig 29 The cutaneous gustatory branches amsing from the gemculate
ganglion of the facial nerve of the catfish (dmewrus melas} projected upon
the night side of the body Spinal cord and brain stippled The gemculite
ganglion 1ts roots and cutaneous branches are drawn 1n black the branches
of this nerve distributed to the mucous liming of the mouth cavity are
omitted Taste buds are found m all parts of the outer shin to which these
branches are distributed The recurrent branch 1s enormously enlarged in
the silurowds C ] Herrick Introduction to Neurology 1931 Courtesy
W B Saunders Philadclphia

happers Huber and Crosby (1936) pointed out that n feeding
experiments the positive rteaction towards food 1s diminished
when tacule tibers are severed mn a given area having normal
taste buds and that the correlation of these two types of sens1
tion clearly plays an 1mportant part in determining the animals
ability to recognize and to locate the proffered nourishment

Gustatory nerve fibers end within the taste buds in a nch
networh of varicose fibers (intragemmunal fibers) while other
terminals of the same nerve finer and more delicate end in
the eplthelmm between the taste buds (intergemminal fibers)
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NO OF PEQPLE
Y RIGHT SENSATION
X WRONG SENSATION 60 SUBJECTS
O NO SENSATION AGE GROUP « 60-8t YEARS

TEST 3

NO OF PEOPLE

/4 RIGHT SENSATION
X WRONG SENSATION 44 SUBJECTS
O NO SENSATION ASE GROUP »40 87 YEARS

In our expenence the sense of raste was present so frequently
after imgeminil dorsal root section that we had regarded 11s re
tention as established However on finding 1 the huerature such
dunergent opinions a further study

and revien of the problem
was mititted
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on the side walls of the circumvallate papillae on the postertor
third and espectally on the foliate papillae along the posterolateral
mrgin of the tongue The circummvallate papillae are arranged
m an open V at the junction of the anterior and posterior
third These number only nine to eleven and 1re phylogenetically
more recent than the fohate and fungiform papillie The last
named number about 150 to 200 on the human tongue The total
number of taste buds 1n man according to Huber 1s about 9 000
It 1s generally accepted that gustatory sense 1s greater on the
posterior part of the tongue palate and fauces than on the
anterior part yet it 15 the anterior part that 1s supplied by the
chorda tympant

TEST |
7 ]
SWEET | X V77 777272
o
v
SALT M
o
v -
SOUR X
g
v
BITTER X-
0
° o 20 30 40 80 60 70 80
NO OF PEOPLE
7 RIGHT SENSATION
X WRONG SENSATION 94 SUBJECTS
O NO SENSATION AGE GROUP 20 32 YEARS

Cnart 1 Results of testing gustatory sense i 94 young 60 elderlv normal
subjects and in 44 pauents who had had triseminal dorsal root
section

‘While taste buds in the fungiform papillae are found on the
tongue of the mfant according to Stahr (1902} only an occasional
such bud 1s seen 1n the adult This bemng the case the question
naturally arises as to how the gustatory impulse 15 recenved on the
anterior part of the tongue
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) In teelie 7o purant no e was wpprectted

d
N @ In e hy pauents 182 per cont when t brtter sotuton wn |pp\'u ' [:x
e of 1aste W appreentted hat the patent wis nnable te wdenuly
the substange

() In thehe 272 pur cant nootnte was pprocted

TABIL 1
ANaasis o1 CLsrstory fist

1 rcentage Mdentifyiy Correeth
Fatents uith
Youny group Croufr over 60 dorsal rool seclion

Taste Testing (94 subjects (60 subyects (11 subjecis
Substance ar ae ”) ar age 67 1) moae (0)
o
Sucrose 48, kR 368 616
\cgatree fon
Sodium Chlonde 197 6,0 27 432
Citric actd 194 6,0 100 36 ¢
Quinmne suiplie 1 6o 0 466 R
Al correct 330 6 14
Al wrong 0 133 133

TAsIiE v ELorrey € rott
Age i Yems
Trigenunal Dorsal

U noperated Root Section
Al Correct 6250 Gi8
o 6362 0118
2 0% R6 09 83
1 0835 612
None Correct 7031 710

This studv was done on finst year medical students 1 cooperation with

the
Department of Thysiology Dr Walcott and Dr DiSalso md the Neurological

Institute residents sy Darhing Thomas very hndly prepared the charts The
authors gratefully acknowledge the splendid assistance of these associates

Only one pattent of the forty four failed to 1denufy any of the
towr substinces correctly

A powt of great significance perhaps 1ccounting for some ot
the discrepancies reported 15 that the integrity of both gustitory
d tictile hibers may be essential for some substances to mvoke
the usual gustatory response—tactile sensation acting w n anal
Iry manner bemg perhaps of greter mportance m some 1n
dividuals than meathers and for certam substances than for others
Certunly fter dorsal 100t section the tactile sense on the tongue
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It was decided to test taste on the anterior two thirds of the
tengue 1n 1 group of normal young persons 1 group of normal
subjects over sixty nd a group m whom trigeminal dorsal root
sectton had been performed The usual taste substances were
used sucrose 40 per cent sodium chloride 10 per cent citric
acid 10 per cent qumnime sulphate 0 05 per cent In making
the test the tongue remamned protruded and the mdnidual was
mstructed to move his hand up and down on his thigh as soon
15 he recognized the test substance only then was he permitted
to withdraw the tongue mto the mouth In addition the four
words sweet salt sour and bitter were printed on a card with
otie space blink  The ndnidual was asked to 1dentfy each
substance by pomnung to the card answers being accepted as
correct 1f sucrose w1s identified 1s sweet sodium chlonde as
salt citric 1cid s sour quinine sulphate s batter

The performance of the young group 15 rather surprising as
15 seen 1 the rwccompanymg chart Only one third correctly rdenti
fied all four substinces approximately one third failed to identify
stt sour or bitter whereas about one fifth failed to identify
swect

Though the age of the patients making up the operative group
1s almost exactly that of the older normal group the performance
of the former mn response to the various test substances was
superior

Ot forty four patients h1ving had trigeminal dorsal root section
only three or 6 8 per cent had lost taste on the mterior two thirds
ot the rongue In analyzing the results of our study further 1t was
found that

I (a) In four patients 91 per cent when a sweet solunon was applied to

the antenior wo thirds of the tongue a sen ¢ of taste was appreaiated
but the patient was unable to idenufy the ubstance

(h) In twelse 2/2 poer cent no taste was appreaated

11 (a) In louriecn patients 318 per cent when salt solution was apphed 2
sense of tastc was appreaated but the patient was unable to wdentify
the substance

() In elesen 2 per cent no taste was appreaated

1L (a) In sixteen pauents 364 per cent when a sour solution was applied a

sense of taste was appredated but the patient was unable to adenuly

the substance



CHAPTLR IV

TRIGEMINAL NEURALGIA—CLINICAL
FEATURLS AND DIFFERENTIAL
DIAGNOSIS

To be able to distingmish and to cure with some degree
of certamty a disease that during the tume 1 lasts 1
extremely excruciating 15 an additon houerer small to
the utility of our professton — Joun ToTnFrReILL

Synon)ms Trgemnal neuralgia has had 1 host of nimes It
will be recalled that Andre designated 1t fic donloureux, Tother-
gill called 1t simply 1 parnful affection of the jace It became
known shortly after Fothergill's report as dolor facier Iother
gl and then facier morbus nervorum Crucians, and sull later
as trisma dolorificans epileptiform neuralgia, rdiopathic nenralgia,
hemicrama 1diopatiuca, la grande neuralgie, trifactal neuralga,
1diwopathic ingeminal neuralgia, major trigemmal newralgia, md
finally ssmply as trigeminal neuralgia

Although the term tic douloureux has had considerable
vogue and still appears in the literature 1t 1s not an accurate
designation of the affecuion In adopting 1t Andre harked back
to the 1ncients emphasizing the secondary convulsive and spas
modic components which may be entirely absent and 1n any event
never precede the primary feature of pain Actually the name
could be applied with equal propriety to any other part of the
body since 1t has no reference to the affected nerve

Defintion Apparently some confusion has existed as to exactly
what constitutes trigemunal neuralgia Dandy (1945) who con
sidered trigeminal neuralgia as distinct from tic douloureux sard
of the former that 1t never displays the paroxysms so charac
teristic of tic douloureux The pain 15 of a steady type varying
n severity and lasting many hours or days without remission
nd even then the freedom from pam 15 usually mcomplete

.3
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supplted by the trigeminal 1s lost, lewing only the few txctile
fibers smd to be dernved from the chorda tympam

The stmulus 1 three of the test solutions employed 15 the
negative 1on which mduces a nocreceptive response repetling
rather than attricting To test gustatory sense rather than chem
11l stumulation  substnces are needed which do not contun 2
negative ton which artract rther than repel and which do not
miohe oltactory sense Studies to this end are being undertihen

To summarnize briefly our more recent observations after
dorsal root section confirm the view that taste 1s not cirried
by the tnigemunal nerve Lxperimenti] work and comparative
anatormcal studies suggest the participation 1n gustatory sensation
of a chemical factor which may evole 1 response 1n nerves other
than the gustatory nerves and of tactile sense which may
act to reinforce the gustatory response

It 15 obvious that a defimtely standardized procedure should
be developed with test substances which are not nocireceptine
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day 1nd that the Jower jaw 18 commonly 1ffected whereas punan
the temple brings the dignosts mto question
The tollowmg pomts m the diagnosis are to be stressed The
pun must be paroxysml with mtenvals of relief The attwcks
strike like = tlash of lightning out of 1 clear shy nd disappear
| as suddenly s they come In long standin, c1ses n attick mmy
last trom thurty munutes to 1 hour though such durition 1s
extremely rire The pun seldom occurs at mght Not nfre
quently the pauent may hesitite to acknowledge that he 1s free
trom pun between 1ttcks but close questtomng will bring out
the fact that actunlly there 1s no pan wm these ntervils—only
the constant fear that te will return This fear 1s tlw1ys present
An a tew cases 7 constant dull ache may persist betneen attachks
Pam must be confined to the arex of the trigeminal nene m
one or more ot 1ts divisions Its occurrence outside this aren
rasses doubt as to the diignosis and calls for further investigation
and observation Occasionally there may be limited rdrition m n
adjacent field but with the pamn predominant 1n the trigeminnl
distribution  Such cases however should be viewed with
skepticzsm

Fortunately bilateral trigeminal neuralgin generally ffects
but one side 1t a time Only 1n rare mstances 1 our experience
does the pam shift from one side to the other and even then
1t 15 constintly more severe on one side than on the other

While trigger areas about the lower lip upper lip 1lie msi
eyebrow or scalp are not always found their presence 15 one of
the most vluable signs 1n clinclung the dragnosis Patrick (1914)
called attention to the diagnostic value of these areas which he
designated  dolorgenetic zones  defining them s areas m which
1 shght irntation starts the pamn Sometimes  he wrote  these
zones are peculiarly restricted a spot no larger than 1
finger nail In the begmning the pain may be confined
;(:,;l,‘:, [::;:t from which 1t started to what one mght call the

~Algegenic trigger arets re usually at the termnal distribution
of one of the trigemmal divisions and not along the border of

an adjacent 1ren The pan may be induced b

the lightest con
tict N Y H

ot infrequently the pattent will cover the head and face

to 1oid a sudden drft of ur or other precipitatimg factor
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\s to the responsible fwctm he wiote  Ustally an underlying
tumor o1 mfective process has mmpu ged upon the perpheral
branch of the gwserian ganghion  This concept 15 of course 2t
variance with the generlly accepted definition of trigemimnl
neuriigir Pun an trigenun 2l neuralgin s paroxysmal and mcon
stant 1t never Ists {or days and 15 never unremutting

In trigemmnl newmnlgin there 1s no objective evidence of dis
turbed funcuon of the trigemmnnl nerve erther motor or sensory
15 determuned by the routine chinial exammnation The presence
of sensory changes within the tngenunal distribution or weth
ness of the manducatory muscles 1t once ruses doubt s to the
diagnosis 15 do neural deficats m djacent structures beneath the
tentorium such 1s the 1coustic gerye or other nerves and structures
in the subtemporl region ¥ The possibility of 1 ner hboring
orgrc lesion shot Id 1lnays be considered nd 1 complete neure
logic1l exxmmation s essential v

The diagnosis of tngemmal neuralgn rests exclusnvely on the
history nd the chaincter of the pun Not mfrequently the
pattent will bring with Inm 1 member of the family 1o represent
him nd explun the nature of the atricks or he may elect to
write his replies to the examners questions obviously fearfal
lest talking mduce 1 paroxysm In spite of this lateer possibnlity
we preter to have the patient tell his oun story and m Jus own
words describe the character of the pun His minner and behavior
1s he does so 1r¢ 1 saluible ud in the dingnosis If mdeed 0
attack 1 preapitated  the dignosis 15 cleawr Trom the point of
view of the examimng physican this 15 always desirible since
the ncurolojial examininon 1 negatine Nothing could be more
unfortunate than to do 1 dorsal root section on 1 mistiken
premise

The chmical description given by John Tacke (1677) of the
suffering of his 11dy Ambassadress and the accounts of Andre
(1756) Fothergill (1775) nd Pujol (1787) sull hold true The
mtervenim,, centuries have wdded httle to the wcurate ind mmnute
portriyal with perhaps one or two exceptions of the chircter
of the pamn of trnigeminal neurtdgn presented by these distn
gtushed physicians (see pp 8 17 24 27)YAccumulued experience
has shown that pun does not occur s often in the night s mn the



Trgeminal Neuralga Iis History & Treatment 89

vDiuisions Affected The ophthnimic division fortunatcly 1s fr
less often molsed than the mwallwy and mndibulr 1t 15
generally conceded that 1t 1s affected 1 only 2 to 5 per cent of
the patients In this series 1ts maidence 15 35 per cent This
sparing of the st division may 1n some Wiy be related to ats
ongin since as has alrcady been stated 1t represents 1§gpw(l
distinct nerve which only secondarily his become associated_with
the maxillo mandibularsGreater wn1reness of this dual ongin
~ould De indicated were we to designite the nerve s bigemnal
rather than frigeminal m recoghition of the crrcumstnce that
it 15 formed by the umon of the two sepirte ginghn—the
ophthalmic and the maxillo mandibular

Only 1t the pain 1s over the eye m the eye or over the
forehead can one be sure the ophthilmic 1s the offending branch
since this 15 the ophthalmic distribution Paun actutlly ansing n
the second or third division and following the auriculo temporil
or zygomatic temporal branches of these divisions may extend
to the temple suggesting an ophthalmic ongin While such
radation 1s unusual 1ts possibihity must be borne in mind before
1t 1s concluded definitely that the ophthalmc 1s mvolved The
trigger area for pain of ophthalmic origmn 1s over the eyebrow,
forehead and scalp Touching the eyebrow or brushing the
hair will evoke a paroxysm If the ophthalmic alone 1s mvolved
peripheral avulsion of the supraorbital and frontal nerves will
gwve rehiet for several years establishing the diagnosis beyond
doubt whereas 1f the seat of the pun 15 m the second or third
diusion this will became obvious The ophthalmic division
fibers are severed only when no alternate procedure 15 avatlable

The second and third divisions are involved with about equal
frequency Pam ongimating mn the second division 15 referred
to the upper lip ala nasi and cheek and less often to the gum
and palate The shghtest contact about the nose or upper lip
induces an attack Touching the teeth or palate seldom causes
pan Third diviston pam 15 referred to the lower lip and
usually this 15 the trigger area The teeth and gum are often 1n
volved and the pain 15 deep seated The tongue 15 seldom painful

Secondary Radiwtion Pan may remamm m one division for
years without spreading and then be referred secondanly to
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As suggested above the manner in which the patient describes
the pamn 1s sigmbicant Often he will hold the face immobile 15
he talks barely moving the lips or jaws and will pomnt to the
area of mvolvement but never venture to touch it His appear
ance and attitude 1re suggestinne One side of the face may be

Fig 31 Patxent having paroxysmal attack of trigemunal neuralgra

obviously unwashed showing an accumulation of desquamated
skin If the mandibular division 1s involied the tongue may
be heavily coated on the side of mnvolvement and the teeth will
not have been cleaned One patient most careful about her
appearance had not been able 1o brush her hur or wash 1t for
two years without frightful pain the scalp showing a thick deposit
of desquamated epithelium
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vDrvisions Affected The ophthnlmic dnviston fortunatcly s far
less otten imeolied than the mawallry and mandibular It s
generally conceded that 1t 15 affected m only 2 to 5 per cent of
the pauents In this senies s madence 1s 35 per cent Thas
sparing of the first divsion my s some w1y be related to ats
onigin simce as has already been stated 1t represents 1r5_c_p_1r1u._’lpd
distinct nerve which only secondarily his hecome ssocinted with
the mawillo mandibularsGreater 1areness of this dunl ornigin
would be mdicated werc we to destgnate the nenve as igemmal
rather than trigerunl 1 recogniion of the circumstance that
1t 15 formed by the union of the two sepirite gangl—the
ophthalmic and the maxillo mandibulrr

Only 1t the pun 1s over the eye 1 the ¢ye or over the
forehead can one be sure the ophthilmic 1s the offending branch,
since ths 15 the ophthalmic distributton Pun nctually 1nsing
the second or third division and following the auriculo temporal
or zygomatic temporal branches of these dmvisions may extend
to the temple suggesting an ophthalmic onigin Winle such
radration 1s unusual 1ts possibility must be borne in mind before
1t 15 concluded definitely that the ophthalmic 1s involved The
trigger area for pain of ophthalmic onigin 1s over the eyebrow
forehead and scalp Touching the eyebrow or brushing the
hair will evoke a paroxysm If the ophthalmic alone 1s mvolved,
peripheral avulsion of the supraorbital and frontal nerves will
gwve reliet for several years establishung the diagnosis beyond
doubt whereas 1f the seat of the pamn 15 1n the second or third
duasion this will became obvious The ophthalime drvision
fibers are severed only when no alternate procedure 1s available

The second and third divistons are mvolved with about equal
frequency Pain onginating m the second division 1s referred
to the upper lip ala nast and cheek and less often to the gum
and palate The shghtest contact about the nose or upper hip
induces an attack Touchmng the teeth or palate seldom causes
pam Third division pam s referred to the lower Lp and
usually this 1s the trigger area The teeth and gum are often m
volied and the pawn 15 deep seated The tongue 1s seldom punful

Secondary Radwtion Pan miy remamn 1n one division for
years without spreading and then be referred secondarily to
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another It has frequently been observed that alcohol mjection
m the division primanly mvolved relieves not only the pain i
that division but the referred pun as well /ﬁadlauuxumo an
adjacent dnision 15 in many instances_a_secondary overflow

phenomencn In these cases the paroxysms insariably occur in
the division primarily mvolved wnd only now and then spread
mto another dision The trnigger area also 15 Inmted to the
primary division “Thus 1f the pam 1s consistently wn the mandib
ular distribution nd only occastonally i the maxilary with
the trigger 1rer in the mandibular the pam 1s clssitied as
prumary mandlb}lar trigemmal neuralgir with secondary maxil
lary neuralgi1 ‘e have only rarely seen secondary ridition
skip a division that 15 from mandibular to ophthilmic or vic
ﬂel.m/én the other hand pun mn the maxllary not infrequently
radiates secondinly to the ophthalmic so that true primuy
ophthalmic pain actually may be less common than the figures
senerally given would indicate By distinguishing primary and
secondary tortis one 15 1ble to follow 1 more conservative course
preserving sensition and himnng the neural deficie which s
the primary uim of ditferential secion Harnis (1940) apparently
w1s unwre of differential section but recommended 1esection
ot the sensory root 5o 1s to spare the outer fibers belonging to the
third division This sparing of the third division fibers may
be of great value to the pauent s eating on that side will be less
ntertered with

Renussion The patient my be free from pun for weeks or
months o1 even longer only to have 1t recur agun Usually the
mtenals between attachs become shorter ind the pun more
severe with exch recurrence 1 arcumstance which has made 1t
ditticult to evaluate some of the trentments which have been
thought to be benehcurl We have been unable to relate 1
remisston to any chmate change or any physieal or emotional
stress or strun The ramissions are as baffling 15 the disease 1tself

Actiology of Trngeminal Ncawalgia The wisdom of Simuel
Fothergill s {1804} comment concerning the aetiology of tigem
ml neuralgiTIS s ppropritte some hundied and fifty years
Iater as 1t was when first written I do not even hazard 1 con
Jecture but wait ull greater expettence and mformanon shall




Tigenmal Nanalga s History & Freatment 91

thiow some light on 1 subject which opimon ot L\])|1lll
not hypothests prove In spite of the numaots theoes
vaneed  we stll tmd oursclves confronted with oputions which
cumot explun nd hypotheses that are not proved
With A1l deterence to the optons of the disungunhed mwen
who have advanced theories concernin,, the wctiology of tigem
mal newalgin so lw 1s v e e no pithologial Tesion
s been ¢stablished s the crusane fceon Morphologial changes
of one hind or motha have bean descrtbed s bemg prosent i the
penphert nave endings the nenve fibers or the na tunks
(perttilamentous Adhesnne neurtts) Narrowng of the forimen
ot extt has been held responsible o1 pressure by the accompany iy
artery on the nerve as 1t emerges through the foramen The
eanglion cells huve been mmplicited and the basket fibers s
roundmg them Abnormihiies of the dorsl root s at passes
mto the posterior fossa local demyelimization with artificnl
synipse dosal root compression by tumors or by 1bnonnal blood
1essels  traction on the dorsal raot assoaated with platybasia
dehicient vascular supply due to atheromatous chinges n the
caroud and smaller blood vessels paroxysmal ischemn functional
vascular disorders and lesions 1n the thalimus are 1 few of the
many suggested causes—none of them proven
In the presence ot 4 clintnl enuty 15 debnrte m 1t manifestn
tions as trgemmnil newalgit 1t 1s understandable that theories
concerning 1ts cause should be presented These hnve multuphed
with each new method of trertment whether medical or surgical
Little 15 to be gamed however by 1 critical discussion of the
many 1deas which have been propounded Winle in some patients
one or another of the suggested lesions may be found not one
ob them has Leen encountered with sulficient constincy to be
ceepted s the aetiological factor though some of them have
been adsnced with considerable certainty
hannier Wilsou (1941) considered the neuralgic prroxysm 1o’
K‘eo:p‘*::i:zﬂ eplllepuform discharge which does not possess 1
¢ pthology Inasmuch as the centrifugal paths are
:; lalr{:;::;l Z;Tllse (;ondu;tmg mpulses no morphological lesion
e\1:[ ey shoud I)Zon ucting mechanism 1s likely  If lesions
sought rather i some efferent sensony
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mhibitory mechanmism wluch a sariety of reasons suggest it 1s
needful to postulate The terms used by Hughlings Jackson for
epilepsy re equally applicable to trigeminal neuralgia n that
trigeminal pain 15 an occastonil sudden excessive rapid and
local discharge which m1y endure but a few seconds or moments
1 this tunctional concept be accepted the explmation must be
essentially physiological

The esating sumulus miy arse from the shghtest ~fferent
impulse trom the trigemunal area (trigger mechamsm) or an
attack may occur without 1ny such stmulus due presumably to
a sudden central discharge “All evidence seems to _pomt to a
central rather than a perlplleral —Erl—glﬁt ;ggm?improbable
that a lesion so discrete affecting but one division nd even
part of 1 division as the mandibular without 1mplication of the
tongue would reside within the thalamus A more likely location
for so himited a focus would be somewhere between the entry
zone and the thalamus probably within the brun stem

List and Willinms (1957) have presented an excellent review
of both the morphological and phystological aspects of trigeminal
neuralgia  The neurophysiological nvestiginons of kg and
Meagher (1955) and King Meagher and Barnett (1956) may
lead to a more rdequate understanding of the mechamsm of pain
production than has heretofore been wvulible These workers
1 experiments on cats studied the effect on trigemsnal potential
of sumulatton and section of the spinal trigemnal tract wnd of the
mjecyon of 1luminum gel into the spinal trigeminal nucleus
as well s into the mamn sensory nucleus In amumals rendered
over sensitive by the injected matenal they found a 300 to 600
per tent mncrease in the recorded voltage of ceninfugally con
ducted delyed actuvity in the perspheril divisions of the trigem
mal which arose from the lower medulla and first cervical
segment A part of this delayed actsvity was set 1n motion 2t touch
threshold nd conducted peripherally along the trigemnal nerve

With the hmited evidence at hand 1t 15 enurely possible that
theoretic?l neurophysiological 1ssumptions may be as msleading
as have been the numerous morpliological theores advanced n
the past [l_t’\would appear, however that a_neurophysiological
attack will yield a greiter understanding of the aetology of
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trigemmal neuralgin than the morphological hypotheses thus far
prgsexlted 1t could not yield less
AvVhatever retiologic view prevals, it 15 doubtful 1f the surgicnl
treatment alrewdy established will be mntenally altered Of
greatest nterest 15 the possible mterrdhtion of the caudal de
scending tngemmnl nucleus and the most cephtlic extenston
of the cervical dorsal horn and substantin gelitinos1 of Rolwndo,
since 1 tew patients apparently hve been rcheved by bloching
of the great auriculir or the great ocapitnl nerve derived from the
second cervical segment This region becomes all the more n
teresting since the cutaneous and pain fibers of the fiaal, glosso-
pharyngeal and vagus on entering the bram stem join the
descending trigemnal tract as has been indicited by comparitne
anatomical studies and by observitions following tractotomy to
terminate 1n the caudal descending trigeminal nucleus Trigem
mal gemculate and glossopharyngeal neuralgia would thus seem
to have a common denomnator the pan bemng essentinlly iden
tical mn character severity and suddenness of onset, daffering
only 1n 1ts distfibution and resembling that attrsbutable to no
ather nerve

Heredity 1n Trigeminal Neuralgia In considering the relation
of heredity to trigeminal neuralgia one needs to tread warily
The aftliction 15 not a rare one and were 1t mherited exther as
a dominant or a recesstve trait its familial occurrence would
by now have been repeatedly observed instead of being as 1t 1s
a chmeal ranty Its occasional eccurrence i succeeding genera
tions 1s nevertheless of interest and suggests further study

Harris 1n 1936 stated that he had seen eleven families 1n which
more than one member suffered from the disease mine m which
a parent and child were affected and two 1n which the relation
ship was that of grandparent and grandchild Four years later
(1940) he was able to state 1 have met with thirty cases of
trigeminal neuralgra in which heredity of the disease played a
put In six or 20 per cent the neuralgia was bilateral In a
few there was also a history of multiple sclerosis in a near

velatve  In his 1936 paper the age at onset 1s given for five
families as follows
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lather pam began at 60 daughter at 44
Mother 63 41
Mother 2 oS
\Mother £ son 34
lather 60 70 a0

Subnequenty dereloped bilateril pain

In addiion Harns called attention i s earher paper to
1 most unusual wmstance of famihal occurrence of tnigenunil
ncurilgia the disease 1pperring 1n nime members m three gener
attons  In his later communiation  presumnbly referring to
the same frmly he stated that he had  treated three members
ot 1 tamily for trigeminal tic m wlich there had been eleven
sutterers from the disease 1 three generaunons J 3 wnd 5
It would appear that the two additional cises developed be
tween 1936 and 1940  If such be the case 1 continued study
ot this umque family would be most valuable It 1s of interest
that 1n o ¢ases m the third generation the disese was bilateral

Castner Vendrell and Barraquer Bordis (1940 50) cited six
members of 1 frmily with trigeminal neuralgin i four generations
and Allhn (1938) three members n three gencrations

In all ot these famihes ocipition was the rule the disese
appearm, 1t n earlier 1ge 1n each succeeding generation

The madence of fimihal occurrence of trigenmnal neurlgn
m Harrs s statisties 1s 2 6 per cent while Lewy and Crant (1933)
obtuned 1 famihal history i 6 per cent of ther series On the
other hand Horrax wnd Poppen (1935) report no fumihil cises
among 468 pattents No mention 15 made of an hereditary factor
by Colemin Meredith and Troland (1948) n their sertes of
GO0 or by Peet and Schnerder (1952) in therr detuled analysis
of 689 cuses Nor have we tound any evidence of nherrtance

It might be as suggested by Al that the hereditary factor
would be recognized in considerably more than 1 per cent of
cises 1f 1t were sought Harris however 1s mentioned 1bove
m spite of his special mterest in the matter w1s 1ble to report
only thirty cases out of 2 total of 1433 Thus from 1 statisticrl
standpomnt hieredity on the basis of the data at hand cannot be
considered more than an nadentil [inding
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Atypical Facial Neuralgia—Prosopalgia

Every pain has uts distinct and piquant significance if
ue nill carefully search for it — Joun HiLtoN

In any neurosurgical chinic many patients apart from those
suttering trom trigeminal neuralgia are seen complumng of pain
m the face Our efforts to treat this group have been most
disappointing  Some years ago when the semor tuthor was
asked at a neurosurgical meeting how he treated such patients
lus reply was I let them severely alone 1mplying that the less
done tor them surgically the better The mtervening yewrs have
brought forth little to alter the view then expressed

These patients may be divided mto two main categortes one
with pam contined to the face and a second in which the pamn
mvolves the face and the head often radiating nto the nech
and shoulders

In the first group the pamn may be Lunited to the central
part of the face the maxillary area or the region of the eyeball
and forehead suggesting neuralga of the maxillary or ophthalmic
division of the trigeminal more rarely, 1t 1s 1n the lower jaw
and the mandibular region But while the area affected may
correspond more or less exactly to the region of any one of the
three trigeminal divisions the pam differs quite markedly from
that of trigeminal neuralgia 1n mode of onset and radiation as
well as the factors tending to aggravate 1t It 1s deep and nagging
and 1s not referred to the periphery The patients are often at
a loss to describe the nature of therr suffering and not infre
quently adopt terms suggested by the exammming physician Dull
aching pulling drawing pressing boring throbbing burning
unbearable are among the adjectives used The attacks separated
by varying intervals of reltef gradually mincrease 1n 1ntensity over
an hour a day or several days sometimes reaching 1 poimnt of
great sevenity They subside usually gridually rarely abruptly

In the second group while the pain may have some of thesc
same charactenistics 1nd 1n part the same distribution 1t extends
beyond the trigemmal area over the forehead to the ocaiput and
mastord region onto the neckh and in some nstances to the
shoulder"i’requemly 1ssoctated are craminl autonomic phenoment
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mcresed lacrunition cngorgg\ep(,o[_thcAmnl‘mucos-x a_nsal
dlsclnrgeTl;d—doccasuili]ly_l‘eyggrngsﬁ over the crnnl yessels
thv;uévh not 21l of these signs m1y be present m any gien ptent
Cuses of thus secord group do not resemble trigamnnl neunlgin
sufhiciently to call for the close scruuny demanded for differ
entition of the first group since 1t 15 obvious that the punful
region 1s well beyond the trigemiml distribution

Actually the use of the term atypicil frenl neurilgr for thus
second group 1s entirely 1nappropriate, since the cases belong
i an entirely separate ctegory described by Vallery Radot
Psteur and Blamoutier (1925 as hemicephalic syndrome of vaso
dilatation by Brickner and Ruley (1935) as autonomic ficio
cephahlgia and by Horton MacLewn and Crug (1939) as ery
thromelalgin and later because of their response to histamine, s
histamine cephalalgia To be sure not all examples falling within
this category represent identical climictl entities but they are
closely related belonging to the large group so thoroughly studied
by Wolff and his coworkers (1948) who recognize them as
primarily pamntul vascular disturbances and mclude them under
the general designation panful cephalic vasculsr disorders

As this latter term 1mplies the disturbance 1s primarily within
the cephalic vascular tree rather than the trigeminal nerve Lither
the vessels themselves are mnvolved n the form of artenius of
the superficial temporal and meningeal vessels or the carotid or
the nerve fibers should be held responstble for vasodilatation as
suggested by Cobb and Finesmger (1932) and Chorobshi and
Penfield (1932) The views of these latter groups of observers
were later applied climcally by Gardner Stowell and Dutlinger
(1947) when they severed the great superficial petrosal nerve
for the relief of unilateral headache

From the pomt of view of differential diagnosis only the first
of the two groups need be considered In these cases the pun may
cease for weeks or months and then recur While the region
involved 1s generally unchanged 1t may gradually increase in
extent as the duration of the condition comes to be rechoned n
years Seldom 1s there a shifting of the pamn from one side to the
other but mn long standing cases 1t may become bilateral In
this event 1t 15 symmetrical mm distribution but the mtensity 1s
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Atypical Facial Neuralgia—Prosopalgia

Etery patn has sts distinct and fuquant sigmificance if
ue will carefully search for st — Jons HiLtoN

In any neurosurgical chime many patients apart from those
suftering from trigeminal neuralga, re seen complaimng of pain
m the face Our etforts to treat this group hive been most
disappomnting  Some years ago when the semor author was
asked at a neurosurgici] meeting how he treated such patients
his reply was I let them severely alone 1mplymg that the less
done for them surgically the better The mtervening years hve
brought forth little to alter the view then expressed

These patients may be divided mnto two main categories one
with pain confmed to the face and a second in which the pan
molves the face and the head often radiaung mte the nech
and shoulders

In the first group the pain may be hmited to the central
part of the face the maxillary area or the region of the eyeball
and forehead suggesting neuralgia of the maxillary or ophthalmic
division of the trigemimal more rarely 1t 1s 1 the loner jaw
and the mandibular region But while the area affected may
correspond more or less exactly to the region of any one of the
three trigeminal divisions the pam differs quite markedly from
that of trigeminal neuralgia 1n mode of onset and radiation as
well as the factors tending to aggravate 1t It 1s deep and nagging
and 15 not referred to the periphery The pauents are often at
a loss to describe the nature of their suffering and not infre
quently adopt terms suggested by the examining physician Dull
aching pulling drawing pressing boring throbbing burning
unbearable are among the adjectives used The attacks separated
by varying intenals of relief gradually increase 1 mtensity over
an hour a day or several days somettmes rewching a pomt of
great severity They subside usually gradually rarely abruptly

In the second group while the pain may have some of these
same characteristics and 1n part the same distribution 1t extends
beyond the trigeminal area over the forehead to the occiput and
mastoid region onto the nech and in some nstances to the
shoulder"i’rcquenlly associated are craninl autonomic phenomenn
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meresed lacrimation  engorgment_of the nisal_mucost 1_mstl
dxsclnrgef;nd‘ occasionlly_tenderness over the cramal Sesseh
thoTlf;vh not all of these signs m1y be present 1 any given patient
Cases of this secot d group do not resemble trigamnal neurlgn
sufficiently to cnll for the close scrutiny demanded for differ
enttion of the first group, stuce 1t 15 obvtous that the punful
region 1s well beyond the trigemmal distribution

Actunlly the use of the term atypicl ficinl neuralgin for tlus
second group 1s enurely mapproprite smce the cises belong
m an ennrely separite citegory deseribed by Vallery Radot,
Pasteur and Blamouuer (1925) 1s hemicephalic syndrome of vaso
dilatwion by Brickner and Raley (1935) 15 nutonomic frcio
cephalalgia ind by Horton MncLean and Crug (1939) s ery
thromelalgia and later because of therr response to histanine s
histamine cephalalgia To be sure not 11l exmples falling within
this category tepresent identictl chimcal enuties but they are
closely related belonging to the Inrge group so thoroughly studied
by Wolif and lis coworhers (1948), who recogmze them as
primanly painful vascular disturbances and include them under
the general designation painful cephalic vascular disorders

As this latter term 1mplies the disturbance 1s primanly within
the cephalic vascular tree rather than the trigeminal nerve Lither
the vessels themselves are mmolved 1n the form of arteritis of
the superficial temporal and memngeal vessels or the carotid or
the nerve fibers should be held responstble for vasodilatation as
suggested by Cobb and Fmesinger (1932) and Chorobshi and
Penfield (1982) The views of these lntter groups of observers
were later apphed chinically by Gardner Stowell and Duthinger
(1947) when they severed the great superficial petrosal nerve
for the relief of umlateral headache

From the pomnt of view of differential diagnosts only the first
of the two groups need be considered In these cases the pain may
cease for weehs or months and then recur While the region
:‘:‘t::te:s ﬁmgf;;?;ny unchanged 1t may gradually increise n

1on of the condition comes to be rechoned n

yeurs Seldom 1s there a shifting of the pan from one side to the
other but m long standing cases 1t may become bilateral In
this event 1t 15 symmetrical 1n distribution but the mtensity 1s



9% Trugenmal Nawoalga 1is History & Treatment

unequal being greater n the original site Worry fatigue and
climatie conditions—erther heat or cold—are frequent aggrasating
factors Light contwct on the other hand seldom 1cts mn this
capacity 1 1t so commonly does m trigemal neuralgia Trigger
areas 1re usully 2bsent The patient may descritbe his symptoms
at length without giving the shightest indication of suffering even
to the truned observer Yet when the question 15 put as to
whether the pain has been present conunuously during the taking
ot the history the reply 1» 1lmost invanably in the affirmative

1t the patient 1s wsked to locate the punful arex 1nstead of
pomnung to the region and carefully refraiming from touchmg
1t—the typical response in trigemnal neuralgini—he will press
tirmly and vigorously to indicate the depth of the pun 75 if
unconsciously trying to punish or destroy the region The gesture
15 one of resentment nd 1n some 1nstances 15 of psychologicrl
stgniticince

Some attempt has becn made to correlate trigemunal and
atypietl facial neuralgrn with body build In our experience
however neither group conforms to any particular type of
physical or mental makeup whether 1t be the hneir or the
lateral growth type as described by Stockard (1923) Any relation
shup would apper to be wholly comcidental Undoubtedly the
basic psychology of the individurl and his mental reactions are
associtted with his structural and glandular build While 1t 15
thought that the individul of Imear type 15 more selfmnscnous}
and nerious he nevertheless tends to control and conceal hx:J
emotions while the reverse 15 true of the Iteral type

The mmpact of contimung relentless pain upon the personality
15 mevitibly damnging so that the atyprcal faual neurnlgra patient
when seen 1ter years of constant suffering 1mpresses one s
worrisome nagging nd compluning whereas the patient with
true trigemmal neuralgn though suffering greatly s more Iikelv
to hve become 1djusted to his affliction and does not whine nor
seek understanding and sympathy This apparent stoicism may be
related to the obvious severe and excruciating pain which when
1t strikes does so with such evident violence s to eliat sympathy
and understanding on the part of the observer In the 2typictl
case there 15 no such visible attxk the pun s as 1t were con
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cetled compcding the pattent to call attenton to Hs seveny
The ottrepeited story unsupported by outnnd mmiotnons
ot sutlenng cventually crokes only sheptiasm which m wrn,
has 1ts cltect on the persomlity making 1t difficult to anluate
either the pevsonlity or the pun

The neutosutgeon must be twate of the psychie speats of
tacil pun nd must search tor otha complunts which m summn
tion nould suggest the nead for psychratric mvestigation Patrents
e been referred to psychiurists fiom time to e wath vary
g results Lnged (1951) who mde an mtensine prychomnlyti
study of tweity cises ol aypical fal neurlsn held thre the
Complunt 1s 1 hysterical conversion symptom Al his patients
wete proved to be psychologically all and he was comvmneed that
the pain was 1 symptom of that 1llness This conclusion was that
the ayprcrl el neuralgirs are dentical with the faaal pun
commonly met with 1 psychomlytic prictce

That Lngel was correct so far 2s 1 certun number of cases
are concerned 15 unquestionible but to mclude a1l the atypreal
facial neurilgias n the category of hystericil pan 7s he suggested
15 too sweeping 1 generalization His conclusions were hised not
upon 1 series ot typical cases but rather upon 1 sclected group
which cannot be regarded as classical examples  of the diseise
All but one ot us patients were females and the averige age
wis thirty nine The case presented by Lngel 1s representatne
of the group was thar of a twenty seven year old woman with 1
history of pain in the night face eye head and cheek for sixtcen
years Another twentyseven yearold woman hid evperienced
pam m the head nd face for twenty yeirs nd a third forty
five years old for twentyseven years These cases 1re certainly
not charactenistic of atypical facial neuralgias 1s commonly seen
by the neurosurgeon

But though we cannot accept 1 therr entircty Lngel s con
clustons his careful analytical study has contributed to 1n under
standmg of the mechanisms mmvolved n the unconscious need
ot these patients to suffer the reciprocal relanouslups and guile
displacements In the majority of his patients the simplest de
tauled history would have elicited a number of other complaints
suggesting the need of psychiatric help rather than neurosurgical
His msistence upon such a search 15 a pomt well made
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To repeat m a number of instances the problem 1s one of
conversion hysterza but we cannot agree to designate the entire
group ol atypicil facnl neuralgias as  hysterical face pain

When the pun remams within the trigeminil area, but 1s
sull not charctenistic of trigemmal neuralgia an alcohol m
jection may be tried 1s a diagnostic measure Tlus relitively
simple procedure however may enhance the patients distress
the mduced numbness becoming an idded burden Caution n
the use ol the procedure 15 imperative

We agree fully with Glaser (1928) that no remedy applied
directly to 1ny branch or division of the trigermnal system 1s 1n
thie least helptul no operation dealing with the structures within
the pain territory especially the teeth and sinuses will grve the
patient the shightest relief Not only do physical measures fail to
afford rehief but they frequently make matters worse Surgical
procedures should therefore be undertaken only after careful
deliberation—whether the operation e directed to the sinuses
the teeth or above all to the trigeminal nerve The need for
caution cinnot be overemphasized

Among the simpler procedures which we have found to afford
relief 1n an occasional case 1s the use of vasodiltors such as
betrmethylcholine chlonde nhalitions of amyl mitnite and
mcotinic acid on the assumption that the widespread pamful
aren may be part of a vasoconstrictor reflex or due to pressor
substances within the blood stream Cobra venom also a vaso
dilator may be of help 1n true trigemnal neuralgia but seldom
relieves the pain m the atypical cwse Trichlorethylene mld
sedatnves cocaimzation of the sphenopalatine ganghon and n
stillation of cocane mto the eye have occasionally proved effectrve

The distress and suffering i this group demand continued
effort and an unceasing search for measures which may concervably
help yet not add to the burden of the patient Drug addiction 1s
a threat mn these cases as 1t 1s not 1n tnigemnal neuralgra In

this latter condition the paimn 1s beyond the control of oprates
and resort to their use 15 therefore unusual Patients with atypical
tacial neuralgia on the other hand frequently seek the relef

thus afforded
The term atypical facial neurilgin was mtroduced by Frazier
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and used by Grng, and Gliser m 1 number of articles to describe
1 group of panents who hve pun n the face which 15 not true
tugeminil neur-lginn The term has guned generil currency
and his been greatly expwnded to mclude 1 host of unrehited
clical entties, many of wluch bear little or no resemblince to
tngemmal neurilgin Gliser (1928 1938 1940), using this title
has written extensisely and made 1 particular study of these
pruents He s divided atypieil neurilgn into four cutegories

I Prmary aypical [1eal neurnlgn

I Secondiry atypical neuralgr due to vartous chimeal
entittes
1 Sphenopalatine and sidinn neuralgin
2 Postherpetic tigemmal neurtlgin
3 Tngemnal ghosts
4 Tngemunal ghosts with hingual spasm
5 Syndrome due to abnormalities of the mandibular

jont

6 Autonomic faciocephalalgia
7 Pamnful comulsive trc
8  Headache due to hypertoniaity of muscles of the neck
9  Senile neuralgia

1§ Atypical facial neuralgia produced by systemic diseases
1 Allergy
2 Endocrine disturbance
3  Psychoneurosis '

v

Atypical facial neuralgia due to lesions of the head chest
and abdomen

1 Infections about the head
(a) Mastordius
(b) Thrombosis of the cavernous and longitudinal
sinuses

(¢) Deep seated facial 1bscesses
2 Tumors of the head 1nd neck
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» - Intrac il lestons

t Dentilsepsis

o Danons ind sputs of the n sl scptum
0 Oculr Jestons

7 Tesions of the chest

8  Prhologic conditions m the 1bdomen md pelvis

It 1s apparent trom tlus clwssificagon that  atypiel faal
nanalgir s the term has come to be used has lost my re
semblince 1t may have had to the chmesl entity from which 1t
onigmally derned 1ts ongm The list embraces heterogeneous
groups some of which are due to 1ctunl neuritis as pun follow
mg herpetic cruptions systemic diseise various tumors of the
head and nech and pathologicil conditions of the chest bdomen
nd peluas

When Magendie (1825) first described the cephalo racludiin
flwd he sud 1 have begun by gnang 1 name to my hquid
1 name 15 1 great deal even in matomy A pame 15 a great del
even m neurosuigery A\ name tends to catrlogue and to create
the 1den that 1 dehmite chimical entity has been established 1t
puts the subject at rest wind therefore 1s likely to discourage m
stead of stumuliung further myvesugation This hias been the case
with  atypreal hvanl neuralgin

What 15 required 1s sharper dehinewtion nd defimtron factal
neurilgt 15 used by many 1s synonymous with (1:geminal neurl
g1 Atypireal imphes at least sulfiaent resemblince to warrint
mddusion m the category from which 1t s deviated yet many
characteristics e lachimg which would justify such 2 classification
Were the term limited 1 Trazier origmally employed 1t 1t would
perhaps be acceptable as now used 1t tends to lerd away from
1 penetraung nalysis of the varous categories mcluded There 15
need to hew more exact (hmical cntities out of this altinclusise
block not only that they may be distingurshed from trigemnzl
neuralgia but thae they themsclies may be more clearly delin
eated Steps in this directron have been made with the description
of glossopharyngetl neurlgia tympanic flexus neuralgir genicu
late neuralgrn and sphenopalitine and vidiin neuralgns all of
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which hve pornts m common with and m some mstanees closely
resemble true trigenunal neuralgn nd onee constituted 1 part
of the atypical group
It summary the term typreal frunl neuralgrn kends atself
to the inclusion of 2 number of diverse el entites which by
unphication at lewst resemble tngenunal neuralgin but e not
fypreal of that discase 1t 1s suggested (hat the term avyprend
trigennal neuralgit nd not wyprl fwinl neurlgin be used to
designate those cases m wlich the pan so closely rescmbles
tngemumal neuralgia 1s to requure close scrutiny to differentrate
1t trom the true form and which e without objectine cvidence
of neural dysfunction Others characterized by pam m the fice
but not n the head should be gnen 1 more general designation
m which the word Atypical 1s ommtted Such an all inclusive
term s prosopalgit (Greek prosdpon, fice nd alga, pun)
should perhaps be revived It was employed over 1 hundred years
ago m 1 thesis by Reverdit (1817) to indicate tic douloureu but
never came mto general usage Humnt suggested 1t be used to
designate a deep torm of pamn 1w the face 15 n integral part of
gemculate neuralgra which he beheved was mcluded m the
so called atypical disorders of the fice If restricted to 1ts prumny
mening pamn i the face and no morc 1t would he n adequite
generic designation without specific implication or relation to
any given nerve nd yet suggest the need for further mvestighton
The group would thus be broken mto three categories punful
cephahic vascular disorders atyprcal trigeminal neurilgin and
prosopalgin Such a duvision should contribute to our know ledge
ol the specitic groups permit of thewr differentiation and clanfy
our understanding of the problems imohied In each field there
remns much to be done with constant awareness of the psycn
atric aspects and the need for further s estigation

Glossopharyngenl Neuralgia
Only relatively recently has glossopharyngeal neuralgir been
recogmized 15 a definite climical enuty Sicard and Robwneau
(1920) described three j‘ﬁt1611E5jx[lxggnlater1l prroxysmal pamn
m_the tauces and pharyny brought on by swallowing chewng
wd even by speech They sectioned the glosm{sharyngeal Atl:e
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pharyngeal branches of the vagus and the cervical sympathetic
bringing about complete rehef m one cwe for four years and
the others for three years Since the operation disturbed the
function of three nerves the authors were unable to 150late the
ottending glossopharyngeal They termed the syndrome algie
velo pharyngee essentielle and recommended section of the glosso
pharyngeal and the phiryngeal branches of the vagus 1s well 15
the cervical sympathetic

Harnis (1921) a year later described patients who had come
under his care as havng glossophryngeal neuralgia His first
patient seen m 1910 suffered excrucirating pamn in the nght
side ot the throat which came on quite suddenly lasting a few
seconds nd reppearing on swallowing There were numerous
attacks all starting m the throat never m the ear though touch!
mg the auricle or external quditory meatus mduced the pun
The nght tngemmal mandibular divsion was injected with
alcohol nd though complete anaesthesta was induced the pan
was not altered Harris s second patient eighty seven years old
was seen 1n 1914 with severe pain mn the left side of the throat
and left ear made worse by eating or swallowing Since touching
the ear brought on acute paroxysms the patient had reframned
from even washing 1t! Alcohol injection 1n the mandibular
division gave no relief

Following Harris s paper Siebert (1921) reported three cases
of glossopharyngeal neuralgia with umlateral paroxysmal pamn at
the base of the tongue and pharynx Four cases from the Mayo
Clinic were reported by Doyle in 1923 In one a diagnosis of
atypical neuralgia was made and the trigeminal dorsal root was
cut without relief Later by a modification of the procedure of
Sicard and Robmeau the pharyngeal nerve m the neck and the
pharyngeal branches of the vagus were cut In a second case
the mandibular division of the trigeminal and the auriculo
temporal nerve were injected without rehef The third patrent
left the Clinic before any operation was undertthen and the
fourth was too poor 1 risk for surgery The following year Adson
(1924) reported three additional cases 1n which peripheral glosso
plnrynge’ll evulsion w1s done after which the pain recurred as 1t
does after peripheral operations upon the trigeminal nerve
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Adson advised dorsal root sectton for permanent rehief Subsequent
papers by Smgleton (1926) Dndy (1927), Stookey (1928), nd
Buley (1991) appeired Peet (1935) reporwed fourteen cuses of
glossopharyngeal nearilgil five of which there was associted
ingennnal neurlgit requinng tnigenunl dotsal oot sccuon s
well s glos opharyngeal root section In one of these bilatern]
glossopharyngeal ncurilgin devcloped, necessitating bilxera)
glossophmyngeal section The patient wis completely relieved
of pan It 15 unfortumite that there wis not 1 more adequite
follow up 1 thus cse, since such extensine pun 1s rire in true
neurilgn but common m malignant disese These reports were
tollowed by sull others and today the glossophiryngel nerve,
once described by D (1926) s hmng no tic or palsy or 1ign
recening only disregard nd 2loofness from surgeons md chin
1caans  has become of great mterest to both groups

The pam ot glossophiryngeal neurilgin may +t_frrst be lunited
to the car or to the throat or 1t m1y be present i both -reas
{Pain deep n the ear paroxysmal and unbeirible 1s 1 frequent
Heature In those patients seen by the semor 1uthor 1t seems 1f
possible to he even more agonizing than the pain of trigeminal
neuralgia 1ncredible as this may appear During the attacks the
patient may msert his finger 1n the ear as deeply and with 1s
much force as possible 15 if trying to push through to the
opposite side Between attacks merely touching the ear may
duce pain and with 1ts onset the urge to dig 1nto the ear 1s Almost
irresisuble Other patients complain only of pain 1n the throat
nduced by swallowing or even by talkmg Here also the pain
1s paroxysmal and excruciating When ashed to locate 1t the
patent pomnts to the outside of the throat to the peritonsillar
region

When the charictenstic paroxysmal pam 1s present i both
the ear and the throat the diagnosis of glossopharyngeal neuralgia
is unquestionable and there 15 Iittle Iikelthood of confusion with
trigeminal neuralgia In some of the earlier cases reported before
the recogmition of glossopharyngeal neuralgia as 1 clinieal entity
the pun was ongnally himited o a single site Thus the first
f\:\lze;::;g;inﬁ:g l:mimz::\l and Robineau as well s Harris s first

y on swallowing Under such circum
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stances even those with a considerable expertence with trigeminil
neuralgia fled to distinguish between the two conditions Harris
for example, sought to 1lleviate the pam by myjection of the
third trigeminal division Doyle also injected the third division
1s well 15 the uriculotemporal nerve after sectioning the dorsal
trigeminil root without however dimimshing the attacks of
pun Jetterson (1931) hwing faled to obtamn relief by a
chttercntinl trigeminal dorsal root scction 1n which he cut the
third and part of the second dinvsion fibers performed 1 total
trigeminal dorsal root section again without reliel Only after
the second operition when pun ppeared n both the er and
the throat was the diagnosis unmistakably estrblished

AR
Fig 33 Piuent with qloascplnr) ngeal neuralgia showng atutude
assumed durmng attack

It thus apperrs that glossopharyngeal neuralgia need not wmn
volve all brinches of the nene simultaneously any more thin
trigemunal neurilgn need affect all dnasions of that nenve
Rerchert (1933) and Lrickson (1936) recognized “that pamn may

be hmited to the tympantc branch of the "lossophar)n"ea Such
cases Rerchert described s tympanic plexus neurilgla  while
Erickson preterred the more prease designatton—paroxysmal
neurilgia of the tympanic branch of the glossopharyngeal nerve

The ditferential diagnosis does not lie so much between
glossopharyngeal neuslgi nd trigeminal neuralgii though both

may be simultaneously involved s between glossophiryngeal nd
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scemcnlste ganghon nauttlgn Inoview of the complentty of
the sensory system nd the extasive overlp of the mnervation

gabout the ou the dificuly of tcurtddy dingnosn, aunl
tpun unassocated with other complunts 15 not suprising

Fi, 3% Iauent with glossophinn.eal ncurlgmundiaun,
locttion of pun

Tig 35 Tatent with glossopl ryngeal neuril i enerun,,
pressure withm er

v
Actually the pun of geniculate ginglion neuralgra differs from
that of glossopharyngenl neuralgn only m s lesser severity

not m 1ts location when the pun 1s limited to the ear A diagnosis
g

on chnial grounds 1lone may thus be impossible  nel put

ppers elsewhere—m the throat in glossopharyngenl neurtlenn
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stances even those with 1 considerable cxperience with trigemmal
neuralgra fuled to distngussh between the two conditions Harrs
for example sought to allevinte the pun by mjection of the
third trigeminal division Doyle also injected the third division
1s well as the auriculotemporal nerve after sectioning the dorsal
trigeminal root without however dummshing the atticks of
pun  Jetterson (1931) haing taled to obtamn reltef by a
citterentiil trigeminal dorsal root section 1n which he cut the
third and part ot the second diviston fibers performed 2 total
trigeninal dorsal root section, again without rehef Only after
the second operation when pam appeared 1n both the er and
the throat was the diagnosis unmistakably established

Fig 33 Patient with glossopharyn,cal neuraigia showing atnitude
wssumed during attack

1t thus appears that glossopharyngeal neurilgia need not
volve 2l branches of the nerve simultaneously 1y more thin
trigeminal neuralgia need affect all drvisions of that nerve
Rewhert (193%) and Erickson (1936) recognized that pain may
be limited to the tympanic branch of the ;,lossophar@g}ﬁ Such

cases Rerchert described as tympanic plexus neurilgia while
Erickson preterred the more precse designation—paroxysmal
neunralgia of the tympanic branch of the glossopharyngeal neive

The ditterental diagnosss does not lie so much between
glossopharyngeal neuralgin and trigeminal neuralgin though both
mny be simultaneously mvolved 15 between glossopharyngeal and
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The motor dhitnges meident to the opertion e meonsc
quentil nd extramely hmuted, ndicung that section of the
glossopharyngenl Toot cn be done with hittle if any motor m
convamenct to the piuut The mouvement de rdeat, desenibed
by Vernet (1917) 1s pathognomome of injury to the nmth nenve
and parlysis of the supcrior constrictor h1s not been obscrved
The dorsal nall of the pharynx maves equally well on both sides
without deviation Difficulty m swallowing hquds is not ex
perienced, though solid foods such s dry toast may (wse some
trouble 1t first This however soon disippears and the patint
15 able to swallow 1s well s before operition It 15 thus evident
since deviation of the pharyngeal wall 15 not produced and
swallowing 15 not permanently impured that the nth nenve
15 not the prinapal motor nene of the superor constrictor
muscle of the plitryny That this nerve my contribute 1 small
twig 1s possible i view of the temporary wetkness of the muscle
followng glossopharyngenl section but certunly 1t 15 not re
sponsible for the tot1l innenation

The only evidence of permanent motor weikness following
section of the glossopharyngeal root 1s 1 sagging of the palatal
arch on the wide of the operation, observed only when the palate
is at rest This may be taken to suggest that the palatophiryngeus
and palatoglossus muscles forming the posterior ind 2nterior arch
of the fauces are supphied by the ninth nerve The stylophiryngeus
muscle supplied by the ninth nerve fuses and becomes continuous
postertorly with the palatopharyngeus muscle relaxation of the
former may contribute m part durectly to the relixation of the
Itter

The association of glossopharyngenl neuralgin with cirotid
Sinus sensitivity was first reported by Riley and his associates 1n
lgi‘:‘hlz(x;c;lszfsthelr patients with glossopharyngeal ncuralga

yncope general convulsions cardiac arrest and

through the caratd s Sbll 23’ I‘nglfl atory mechinism mediated
he gﬁ)emplnrynueal o esmzﬂ ;e afferent fibers which pass wa
vasculnr conrons Q:‘ PR e“: h ce;ltr:l connecttons with ¢irdio
of the yagns T wote be rent link reaches the heart by way
g of the carotid sinus syncopt nd con
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or 1n the deeper structures of the fice, the posterior misal or
palatal regions 1n genmiculite neuralgia Rewchert operating un
der local amiesthesin found that touching the facial nerve did
not induce neuralgic pun but, when the glossoplaryngeal was
touched a typicil paroxysm ensued enabling him to distinguish
between the geniculate and the glossopharyngeal
Fortunately dorsal root section of the glossopharyngeal, at 1ts
entrance mnto the jugulr formmen 1s rerdily accomplished and
“gives perminent rehef lening m us wake essentially no un-
favorable after ettects Visceral sensory changes have been found
1t the base ot the tongue lauces soft pilate and uvula nd
pharynx mn the 1ret generally attributed to the glossopharyngeal
No dehnite somatic scnsory loss hs been detected however
1bout the ear external 1uditory canal or belund the er

Fig 36 Nasopharyngeil sensory freld of the glossopharyngeal nenve shown
in black Stookey 1928 drch Newrol & Psychiat Courtesy Amcricin
Medzcal Association Chrcrgo
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rehicved by dorsal 100t scetion of the glossophayngenl and the
rostrt} rootlets of the vagus No statenent was made concctmng
the etfect of pressure upon the cnotd sinus

Hamms s mentoned aarlier noted the wsocnon of glosso
phiryngeal neuriigin and comulsions but did not correate the
two nor record my cardie Abnormalites medinted by the
glossopharyngenl nene Tollowng the report of Raley et al, Ry
and Stewart (1918) deseribed e mstawce of glossopharyngenl
neurilgin with a mercased aarottd sius reflex Here s mthe
cise of Karnosh ef al, section of the glossopharyngeal fforded
relief of the neuralgin and abolished the eprsodes of cardine 1rrest

Roulhne and Tevy (1950) cited 1 prtient m whom comvulstons
preceded by pan in the throtw were mduced by stunulition m
the thioat and abolished by cocamzation of the region of the left
tonsil Sumulwion of the ciroud sinus had no effect Section
of the glassopharyngeal root tholishied pan m the thrott immed:
ately and the pauent was ble to tailk normally In addition two
vagal rootlets were sectioned though stimuluon of these did not
reproduce pun 1n the throat but in the ear

In a case seen by Svien Hill and Daly (1957) and identified
as partial glossopharyngeal neurilgin paroxysmal atticks of pan
occurred 1n the ear precpitated by swallowing Some six years
after the first attack the patient began to experience sudden loss
of consciousness 1 assoc1tion with the paroxysms of pun with
pallor and slowing of the pulse Pressure on the carotid sinus
did not gne rse erther to syncope or the characteristic pain
Complete relief followed section of the glossopharyngeal and the
rostral fourth of the vagus rootlets

Geniculate Ganglion Neuralgia

It 15 doubttul whether geniculate neuralgia would be confused
with typical trigemimal neuralgia Some of the so-called atypical
torms of trigemmnal neuralgia however present symptoms which
fit into the syndrome so clearly presented by Hunt m a number
of papers (1907 1909 1915 1937)

Hunt was the first to produce evidence that in man the
tacial nerve s 1t makes 1ts exat from the skull carries somatic
sensory tibers destined for the external ear part of the auditory
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valsion hid previously been described by Weiss and Baker (1933)
and Sheehn Mulhollind and Shafirolt (1941) had estrblished
the coursc ot the attaent hibers through the glossopharyngeal
nerve

Hoymate [}
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Fi, 37 Iihed and hinguad sensory fidd of the Jlossophanvn_eal nene
shov nan blick Stookey 1928 ik Neurol & Psychiat Courtesy Americin
Medical \ssocritton Chicago

Neither syncope nor comvulsions are necessrily assocrated with
carotid smus trrtabthty harnosh  Cardner and Stowell (1947)
examned 1 physiann complumng of paroxysmal pun s the
tonstllar region preapitated by talking chewing and swallowing
nd accompinted by dizziness In the course of the examination
the piuent had two sazures with complete cardine arrest for
eight seconds contirmed by clectrocardiographic triangs parliel
ing the 1ttack of pun [he cessanon of heart beats was 1seribed
to ever stumulrton of the motar nudeus of the vasus and not to
the mtluence of the cuoud smus The pauent wis completely
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In addition to the cuttweous herpetic zone Hunt outlined
herpetic vesicles on the nterior two thirds of the tongue nd
over the fuces and soft palite m 1 region recognized s recen ing
fibers from the gemculite gwghon Thus he was able to definc
both the somtic and wvisceral arets belonging to that ganglion
and the ficial nerve Extension of the mflimmatory process miy
mmohve the facnl nerve md  occastomilly, the woustic, grang rise
to facrnl parlysis nd quditory md vesubulr signs *

Admittedly the cutaneous 1rer about the e scrved by the
facnil the glossophuynget nd vagus nerves is vesuginl Inoats
embryologic deselopment the external e1r presents 1 complicited
sertes of changes being formed by eluments from the mandibular
arch of the tngeminal the hyoid rch of the franl wd 1
addiion 1 free runculr fold of itegument belund the hyoid
portion contuning 1reas sersed by the glossopharyngeal and
vagus nenes and the second cervical segment It 15 not sur
prsing therefore to find m this small aret elements under the
influence of all of these nerves for as has been repeatedly emphn
sized 1n these pages once a segment of shin belongs to a guen
nerve that jnnervation persists 1rrespective of the course 1nd
final disposition of the 1ntegument

The tragus and helix are developed from the mandibular arch
and the anutragus antthelix and lobule from the hyord The
nerves to the external ear are the trigemunal the posterior
auricular branch of the facial and the nerve of Arnold from the
vagus which along with the auriculotemporal branch of the
mandibular supplies the posterior wall of the external auditory
canal reaclung 1t through the tympano mastoid fissure

On 1ts mner surface the lower three fourths of the auricle 1s
supplied by the great auricular which also serves the outer
surface ot the lobule and adjacent area the upper fourth 1s

supplied by the small occipital and by the auricilotemporal The
epoid on patens o T S e Eoopats hase been
yndrome of geniculate herpes zoster In two

?\1;‘:’:?]‘3}1 ;:Snlg:s were noted 1n the gemculate ganglion in two no changes
B B i i T L b ey
noted 1 the facial merse 1n all

fine cases Lntortunately i none were the all important
all ortani
‘ , por! 2gal and glossopharyngeal
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cnal and 1 small area on the posterior surfice of the cleft be
tween the ear and the mastord process Thus he confirmed the
persistence m man of a few somauc afferent fibers known to
be present in the lower forms Tlus somauc sensory dis
tribution he attributed to the geniculate ganglion on the basis
of the area involved 1n an herpetic eruption a criterion which
had proved useful in determining the zone of mnervation of
some ot the spmal gangl1 and of the gassertan ganglion of the
trigeminal
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Fig 38 Diagrammatic representation of herpetic vesicles mdicating the

sensory field of the geniculite ganglion J Ramsay Hunt American Medical

Assoaation  drch Neurol & Psychiat 1937 Courtesy American Medical
Association Chicago
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oxysmal and intermittent 1n front and later in the depth of
the ear It then became more constint, hsting for two to
three hours associated with stabbing attacks and at times re
ferred to the whole face The panent wis seen by threc
dufferent neurologists 11l of whom agreed 15 to the diagnosis
and recommended operition Postoperitive sensory eximination
as was anticipited showed no well defined disturbance but only
lessened sensitnity m the aunculir zone Unfortunately n this
unique opportumity no study of gustatory sense wis made by
erther Clhrk or Taylor One year after the operation there was
partial recovery from the facril paralysis induced by the operation
with mo return of pain Six years Jater further recovery of the
paralysis was noted and the patient was stll free of pun thus
conhrming 1ts geniculate origin

Riiscle™ an:

Fig 39 Exposure of the cerebellopontine angle method of separation of

nerses nd section of nervus mtermedrus Inset shows cutaneous incision and

are1 of bone removal Furlow J M A May 16 1942 Courtesv American
Medical Association Chicago

Furlow (1942) reported successful section of the nervus inter
medius for severe paroxysmal pain referred to the ear with
occistonil radiation about the left eye neither soreness of the
deep tissues of the face nor radiaton of pam mto the throat
was present A small area 1n the upper posterior quadrant of
the external canal ~cted as 1 trigger area Cocamnzation of this
region gave relief 15 long as the local anaesthetic effect lasted
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muscles ot the ear being derived from the platysmi, are supplied
by the tacnl

From a clinscal standpomt accurate sensory distribution cannot
be ssigned to any one nerve Sensory loss 1bout the ear ensues
however after trigemnl tractotomy thus affording experimental
proot of the evidence deduced from comparitive anatomy that
these vestigial components leave their respective nerves on enter
mg the brun stem to join the somatc descending trigeminal
tract These considerations make clear the difficulty of determin
mg by section of a single nerve what area belongs to any one
nerve and 1ndicite the superionity of the herpetic distribution
which Hunt tound to be fairly constnt for that purpose

In evaluaing the symptoms of genmiculate neuralgin Hunt
stressed the 1mportance of being 1wre of the complete gentculate
afferent distribution since as in tnigeminal neurlgia one part
may be mvolved without implication of the whole nene He
lists the following components of the gemculite afferent system

1 Sensory filyments passing from the geniculite ganglion
through the trunk of the facial to the tympanum and the
cutineous area on the external enr

2 Scnsory fibers of the great superficial petrosal wia the
sphenopalntine ganglion where they are 1n relation with its
orbital posterior nasal and palatil branches

3 Fibers of deep sensibility of the fice which onginte
m the cells of the geniculte ganghion nd pass with the pert
pheral motor branches of the nenve to the facinl musculature

4 The chorda tympani nerve wluch comveys fibers for
taste and 1 vestigral remnant of fibers for common sensition
to the anterior two thirds of the tongue

Thus within the range of the afferent fibers of the gemculite
ganghon are included the external and nternal ear the
orbitonasopalatal regions and the frcinl musculature

The first section ot the nervus intermedius for geniculte gn
glion neurlgi was performed by Alfred Taylor 1nd reported by
Clark and Taylor (1909) before the Americin Neurological
\ssociation 1s a physiological extirpation of the gemiculte
ganglion \t the onset of the disease the pun wis par
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ovysmal and mtermuttent 1 front and later m the depth of
the ear It then became more constant lasung for two to
three hours assoctated with stabbing attacks wnd at times re
ferred to the whole face The patient wis sten by three
different neurologists 1l of whom 1greed 15 to the diagnosts
and recommended operition Postoperitive sersory cxamimation
as was anticipated showed no well defined disturbinee but only
lessened sensitrvaty 1n the auriculir cone Unfortunately m this
umque opportunity no study of gustatory sense wis made by
erther Clark or Taylor One year after the operition there was
parual recovery from the facral paralysis induced by the operition
with no return of pamn Six years later further recovery of the
paralysis was noted and the pattent was sull free of pain thus
confirming 1ts genrculate origin
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Fig %9 Exposure of the cerebellopontine angle methad af separition of

nerves and section of nervus intermedius Inset shows cutaneous mciston and

area of bone removal Furlow J 1AM 4 May 16 1942 Courtesy American
Medical Assocration Chicago

Furlow (1942) reported successtul section of the nervus mter
medius for severe paroxysmal pamn referred to the ear with
occasional radiation about the left eye neither soreness of the
deep tissues of the face nor radiation of pain 1nto the throat
was present A small area in the upper posterior quadrant of
the external canal acted as a trigger area Cocaimization of this
Tegion gave relief as long as the local anaesthetic effect lasted
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At operation under local anaesthesia reproduction of the pan
occurred when the nervus intermedius was touched but not when
the glossopharyngeal was tested Furlow was able to separate
the mtermedius trom the motor facil as well as from the acoustic
and to section the mtermedius At the end of the operation the
pitient had no evidence of frcial weakness During the opera
non the 1naesthetsst touched the external auditory canal with
a cotton swab without producing any pun Previous 2pplication
of this simulus had evoked 1n acute paroxysm

Not only did the patient obtain complete relief following
the operation but 1n a personil communication Furlow forms
us that six years later she had cxperienced no return of pain (no
further follow up was possible) There can thus be no doubt
as to the dragnosis 1 this mnstance and the efficacy of 1solated
section of the nervus intermedius Postoperatie tests for lacrima
tion revealed no change on either side paroud secretion was also
essentilly equal on both the left and nght though the sub
maxllary and sublingual glands showed some functional imparr
ment on the operated side Taste was lost on the anterior two
thirds of the tongue for salt bitter and sweet and there was
hypaesthesin of the tympamc membrane and the adjicent part
ot the external auditory canal

This iteresting cise confirms the opinon of Hunt and the
conclusion reached by Clark and Taylor

Wilson (1950) reported a case in which the nervus intermedius
was cut with complete relief of pain Unfortunately however a
dehinite evaluanon of the operation w1s mmpossible smce the
pattent had had an avulsion of the second division a differenuial
section of the trigeminal dorsal root nd section of the glosso
pharyngeal 2s well as of the nervus intermednts When the latter
two nerves were exposed pamn persisted after section of the
glossopharyngeal but ceased after section of the intermedius

This patients pain was constant deep 1 the ear spreading
to the eye tace cheek and over the nose and described as a dull
ache 1n the ear 75 though the ear were gong to burst In
personal communication Dr Wilson reported the patient free of
pun eight and one half years after operatuon

Rosen (1953) reported two cases of neurilgia of the chordx
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tympm reheved by section of that nene By 1 1ery ngemous
procedure under local anaesthesia the ear drum wis lifted out
of 1ts sulcus and folded upward exposing the tympmic cuity (n
techmique used by Rosen 1n Menieres disetse) the chordr tym
pam and Jacobsons nerve Each of the nerses was stmulated
with a bipolar electrode On stimuluon of Jaobsons nerve
pam was Teferred to the back of the ear and thrott but did not
resemble the pain 1n the ear wheres when the chord tympant w1s
sumulated the patent replied that 1s exactly like my ear pun

Jacobsons

3 H nerve
Chorda ~ ty‘:"\‘:ﬂmc
tympam plexus

Fi, 40 Exposure of the chorda tympam and Jacobsons nene After the

drum membrane 15 hited out of s sulcus 1t s folded uwpward thus

exposing the chorda tympam: which 15 seen resting on the bipolar electrode

dunng electrical strmulatton The grooses on the inner tympanic wall

contmng Jacobsons nerve and other branches of the tympamec plexus

can be seen \Modified after Rosen Arch A\eurol & Psychiat 1953 Courtesy
American Medical Assoaation Chicago

Both patients were completely relieved at the time of Rosens
report m March 1953 mine months after operatton and mn a
personal commumcation Rosen nformed us that one of them
remained free of pain for two years after which she moved
abroad and he lost sight of her

Since section of the chorda tympam or of Jacobson s nerve 1s
dstal to the cells of ongin 1t 15 comparable to peripheral section
ot the tngeminal branches i which recurrence of pamn 1s the

rule Permanent rehief can be obtamned only by mrracranal
section proximal to the ganglion cells

.
With herpetic 1nvolvement of the geniculate ganghon there 1s
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At operation under local anaesthiesia reproduction of the pamn
occurred when the nervus mtermedius was touched but not when
the glossopharyngeal was tested Furlow was able to separate
the intermedius trom the motor facial 2s well 15 from the acoustic
and to section the intermedius At the end of the operation the
patient had no evidence of facial werkness During the opera
ton the anaesthetist touched the external auditory canal with
a cotton swab without producing ny pamn Previous application
of this stimulus had evoked an acute paroxysm

Not only did the patient obtun complete relief following
the operation, but 1n a personal communication Furlow informs
us that six years later she had experienced no return of pun (no
further follow up was possible) There can thus be no doubt
as to the diagnosts in this nstance and the efficacy of isolated
section of the nervus mtermedws Postoperatn e tests for lacrima
tion reveiled no change on erther side parotid secretion w1s also
essentially equal on both the left and nght though the sub
maxillary and sublingual glands showed some functional impair
ment on the operated side Taste was lost on the nterior two
thirds of the tongue for salt bitter and sweet and there w1s
hypaesthesia of the tympanic membrane and the 1djacent part
of the external auditory canal

This mteresting case confirms the opimon of Hunt and the
conclusion reached by Clark and Taylor

Wilson (1950) reported a case 1n which the nervus intermedius
was cut with complete relief of pamn Unfortunately however a
detinite evaluation of the operation was mmpossible since the
patient had had an avulston of the second diviston a differential
section ot the trigeminal dorsal root and section of the glosso
pharyngeal as well as of the nervus mtermedius When the latter
two nerves were exposed pamn persisted 1fter section of the
glossopharyngeal but ceased after section of the intermedius

Tlus patients pain was constant deep 1n the ear spreading
to the eye face cheeh and over the nose and described as a dull
ache 1n the ear as though the ear were going to burst In 1
personal communication Dr Wilson reported the pitient free of
pain eight and one half years after operation

Rosen (1953) reported two cases of neuralgia of the chorda
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for the mlirequent recognition of the condiion It may
well be that some of the socalled atypical ncurtlgits will be
found to belong to the gemculite gnghon neuralgrs In doubt
ful cises 1 subocapital exposure under loc1l miesthesr would
permit gentle smubuion of esther the nervus mtermedtus or the
glossopharyngenl to mduce n attack thus suggesting which nene
should be sectioned 1s w1s demonstrited by Rexchert i glosso
pharyngeal neurilgn

Sphenopalatine Ganglion Neuinlgia

Sphenopalitine neurilgin described by Sluder m 1908 nd
m subsequent communicattons has occastonally been referred to
as lower half headache While not resembling mjor trigeminal
neuralgia 1t presents symptoms which may be clssified 1s
atypical torm of that condition The pitients complun primarily
of deep-seated pan 1n the face (about the eye wnd root of the
nose) n the upper jan and 1n and about the ewr Affected also
15 1 pomt about 5 cm behind the mistad sometimes with
extension to the ocaput nd nech In some cises there are
associated secretory and vasomotor symptoms congestion of the
nasal mucosa and increased secretion Sluder attnbuted the
disease to ntection of the sphenoidal and ethmoidal sinuses with
secondary involvement of the sphenopalatine ganglion His con
cluston that the major part of the syndrome was attributable to
the sphenopalatine ganglion has not been generally supported
yet the fact remains that this ganghon though 1ts own contribu
tion 15 essentially secretory 4nd vasomotor s an wnportant cross
rod for nerve fibers of widely varymg ongin and distribution
This symptom complex should be studied 1 the hight of the
geniculate ganglion otalgin and prosopalgia described by Hunt
In 1 number of our patients presenting some of the character
1sucs of Sluders syndrome immediate and complete rehef of
symptoms has been obtained by cocainization of the region of the
sphenopalatine ganglion Generally an epinephrine spriy in the
nose should be gnen to shrink the tissues followed by the
1pplication of 1 swab of cotton dipped 1n 4 per cent cocaine to
?;]Er’l]:::‘t:s(::‘orn:;tib:EEEr p'l(r{t of the middle rurbinate A second
quired af the pain 1s not relieved withm
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1lmost always an associated paralysis of the facial nerve possibly
due to swelling of the ganglion and pressure upon the nerve
Postherpetic pam 1s apparently 1are Hunt however had a patient
m whom pawn persisted for a matter of years after the disappear
ance ot other symptoms In this mstance there was violent pain
m the ear at the onset with herpetic eruption mn the external
auditory canal and external auditory meatus At the same time
a tacial paralysis developed with loss of taste on the anterior
two thirds of the tongue In a few weeks the facial palsy practically
disappeared and taste returned but pam in the ear was severe
for six weeks gradually diminishing but persisting for some years
1s an ache 1 the ear and over the face particularly over the
cheek Postherpetic pain may thus mvolve not only the ear but
the deeper structures of the face 15 well

Hunt divided gemculate neuralgia nto two forms—(1) otolgic
mvolving the ear (2) prosopalgila affecting the fice In the
otolgtc torm the pam 1s locahized chuefly 1n the depths of the ear
with some radiation to the face 1n the facial or prosopalgic variety
the pain 1s primartly in the deeper structures of the face the orbit
and the posterior nasal and palatal regions

Though trigeminal glossopharyngeal and even laryngeal neur
algias are well recogmzed Hunt believed that neuralgia of the
important sensory system of the gemculate ganghon 1s often
overlooked being included among the atypical facial neuralgias
He stressed the importance of considering neurlgin of the genicu
late sensory systern 1n the differential diagnosis of these cases

Hunt s sumuliting study indicates the desirabtlity of a more
determined approach to an understinding of so called atypical
neuralgias which might fall within the algras of the facial nerve
Because of the vagueness of the syndrome however and our
fulure to recognize 1t as a definite entity together with the
technical dithculties mmvolied n operating upon the nenus
mtermedius with the possibility of dunage to the important 1nd
mtmately related motor frcial and acoustic nerve structures
the surgeon has been reluctant to operate The ndefinite char
acter ot the syndrome as suggested 2bove 1s a logical outcome
of the complexity of the afferent system wath ats 1ll defined
and widespread connections It 15 this that has been responsible
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orimaces 1t 1s made worse by eating nd chewng It 1s referred to
‘:l\e second or third trigemmal divisions wsuilly the Intter nd
15 otten rehieved by heat

The diagnosis 1s made by deep pressure w ith the examiners
thumb upon the temporal or masseter muscle unul 1 discrete nd
exquisitely tender myositic nodule 1s found When this occurs the
pam much to the patients nnoyance 15 promptly reproduced
being reterred to the area of the face 1n which 1t was orgmnlly
expertenced

MYOSITIS IN TEMPORALIS

MYOSITIS IN MASSETER

Fig 41 Usual location of myositic nodule 1n the temporal and
masseter muscle

This syndrome closely resembles some forms of saatic pan
due to myositis of the gluteal muscles and pain 1n the arm due
to localized myositis 1n the infraspinatus muscle The patients are
relieved n the same manner by massage being careful to massage
the small myositic nodule thoroughly followed by the application
of ordnary heat microtherm or diathermy The first few
massage treatments will male the pun worse but with repetition
relief will be obtamed Occasionally njection of 1 per cent
procane mto the myositic nodule will be of help and hasten
recovery Temporil and masseter myositis 1s a definite chinical
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few minutes Too frequently tlus simple procedure 1s neglected
and the pautient 1s considered neurotic and referred elsewhere
We hive seen a number of cises 1n which temporary relief was
aftorded by this easy and innocuous clinmeal measure

It 15 probable that a few of the so called sphenopalatine neural
gas actually belong to the neurlgiis of the geniculate ganglion
Where the mamn symptoms are vasomotor and secretory with
congestion of the nasal mucous membrane increased secretion
and protracted sneezing they Actually represent allergic mani
testations and are not to be attributed to the sphenopalatine
ganglion except indirectly

Rushin (1925) after a careful critical analysts of the so-called
sphenopalatine gainghon syndrome concluded as have most neuro
surgeons that 1t does not represent 1 defimte clinical entity
He divided the symptoms into four groups maxillary, facial
sympathetzc  and sphenopalatine occurring m a vanety of
combrnations

Cox (1932) believed that Sluder s neuralgit was secondary to
mfection of the paranasal sinuses affecting however the naso-
cihary nerve rather than the sphenopalatine ganglion One
patient upon whom three operations had been performed was
not relieved ot pamn unul the afferent impulses through the
nasocthary nerve as tested by the corneal reflex were abolished
Lubosch (1928) held that the nisociliry nerve in man represents
the deep ophthalmic phylogentically the nerve of the first
branchial arch and as now constituted containing fibers from
botl: the ophthalmic 1nd maxillary divisions thus representing
an old atterent facial system It 1s neuralgin of this system to
which Cox attributes Sluder s neuralgta

Temporal and Masseter Myositis
Simulating Trigeminal Neuralgia

A number of patients have been referred by competent neu
rologists because of paun almost typical of tnigeminal neuralgin
but actually due to myositis of the temporil or masseter muscles
or both The pam 1s generially more constant but may be
paro‘qsmal 1t 1s not as sharp nor s 1t accompanied by facinl
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torty two years complained of ripid and sudden onset of completc
numbness of one side of the fice including the forehead ey,
hips and tongue Even biting the lips or tonguc wis punless
The anaesthesta lasted from 1 few weeks to four years wnd n exch
case passed off completely, being succeeded by paroxysml spasms
of pain of sudden onset but not by exting or touching the face
and yielding to alcohol njection

Because of the age of these patients Harrs eliminated multiple
sclerosis as the aetiological factor It 15 possible that such sudden
anaesthesia with subsequent complete recovery may represent
allergic phenomena occastonally seen n other parts of the central
nervous system

Another interesting and unusual case was reported by Frazier
(1924) His patient had paroxysms of pain during which he
grabbed his cheel even whule asleep These episodes were observed
both by the referrmg physician and during several mghts 1 the
Unuversity Hospital prior to operation Complete avulsion of
the trigeminal sensory root abolished this symptom 15 well as
the pain

Campbell and heedy (1947) described two patients having
hemifacial spasm associated with trigeminal neuralgia Both had
arsoid aneurysms of the basilar artery It was suggested that
hemfacial spasm may be due to such vascular anomalies

In the presence of factil tic 1t occurred to the sentor author
that the tic might be eliminated 1f the afferent arc were destroved
assumning that the tic were on a reflex basis A patient was seen
in 1935 who had tacral tic beginming m 1928 Six years later
trigemmal neuralgia developed on the same side The tic had
spread to involve the entire ficial musculature The pam was
typical paroxysmal trigeminal pam occurring both with and

without facial spasms Complete dorsal Toot section abolished
the pain but the tic continued unabated
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entity, which untortunately 1s trequently overlooked nd presents
some ot the signs found mn disturbances of the bite mechanism

Alteration 1n the mechanics of the temporo mandibular jomnt
the so called Costen syndrome, has 1 a measure replaced dental
extraction as a probable source of tnigeminal pamn While the
joint may be tender the pamn 1s diffuse usunlly constst and de
scubed as a dull ache though 1t may 1ppear suddenly on extreme
movements of the jaw as m yawmng A trigger mechimsm such
as arises on gently touching the lips or nose 1s not present

Schwartz (1956), 1n 1 thorough study of the temporo mindib
ular jomnt pain syndrome was unable to establish the symptom
complex described by Costen (1934) who belheved that over
closure of the jaws followed loss of the postertor teeth Costen
believed the delect could be corrected and the normal condylar
glenod relations restored by raising the bite mechanism Schwartz
believed the symptoms were due to muscle tenderness ind spism
ot the antigravity muscles especially the masseter temporal nd
mternal pterygoid His cases closely resemble those of masseter and
temporal myositis which we have treited successfully for years
by massage heat 1nd procaine mjections In some of his cases
emotional and tensional factors were dommant Unfortunttely
a number ot patients hwing true tngemmal neuralgia have
undergone extensne dental work designed to alter the bite
mechanism with obviously no relief

As far as we are aware pun due to disersed teeth mever
produces paroxysmal pain such as 1s seen 1n typical trigemmnal
neuralgia Yet on the nsistence of the paunent sound teeth are
so frequently extracted that it 1s relatively unusual to see a
patient who has not had some or all teeth extracted n the vam
hope that the pain would be abolished If localized dental disease
1s found 1t should be of course be corrected yet true trigemmal
pamn mn our experience 1s not due to this cause Extraction of sound
tecth however urgent the demand of the patient should never
be done

Rare ind Unusual Cases

Among the rare and unusual cases thrce reported by Harns
(1935) are ot mterest Patients aged seventy fne sixty fne wnd
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but 1t the entrance zone of the lefl oot two plhiques were found
One of these extended 1 short distance mnto the fibers outside the
pons after v hich normal fibers were agan seen up to the point of
section of the dorsal root Both gasserian gngln and their
divistons were norm1l

Sclerotic plaques m the descending root and the mun scnsory
nucleus have been found mm 1 number of tutopsies without
associated paroxysmal pamn In all those cases with prroxysmal
pan however the plaques were 1t the entry zone Parker thought
that thus might be a particular 1lgegenic 1re1 and called tttention
1o pain produced by pressure or mampulation of the dorsal roots
whether crantl or spinil He mentioned lso the sharply localized
Lightning pamns of tabes of the central nervous system the mual
leston of which has been sud to be at the pomt of entrince of
the posterior Toot fibers into the dorsil columns of the spinal cord

Berger (1905) reported two cases of trigemwal pain among
206 patients with muluple sclerosis In one of these 1t was the
imtial complamt Two examples with an onset marked by facial
pain were also tound by Carter Sciarri and Merntt (1950) 1n a
revien ol lorty two controlled utopsy cases Wilson (1941) on
the other hand 1n a study of 539 cases with special attention to
the early symptoms encountered nonc in which the first sign
was pamn 1n the face

In spite ot conflicting reports 1t appears obvious that 1 rare
nstances typical tnigeminal pain may be the presenting symptom
m multiple sclerosis and remain the sole evidence of the disease
tor a period of time This should be borne m mind when par
oxysml facial pain appears especially between the ages of twenty
and forty when multiple sclerosis 1s most hikely to develop In
other instances pain may develop later m the course of the
disease and conunue throughout tle 1llness The surgeon must
thus be alert to consider multiple sclerosis m his differential
diagnosis  Whether trigeminal dorsal root secrion be done at
the onset or during the later stages 1t 1s the only measure which
will grve permanent relief and make the disease less burdensome

The incdence of muluple sclerosis n pauents in whom the
primary diagnosis was trigeminal neuralgia has also been varously
reported Harris (1940) 1 hus series of 1433 patients with



CHAPTER V

PAROXYSMAL TRIGEMINAL PAIN
IN MULTIPLE SCLEROSIS

IL has long been recogmized that pamn mav be the first symptom
ol multiple sclerosis and that once established 1t m1y continue
throughout the course of the disease Muller (1910) designated
this torm sclerosts multiplex dolorosa In rire mstances the pun
may be of the typical paroxysmal trigermntl type Marburg (1909)
reported such a case with the finding 1t 1utopsy of a sclerotic
plaque at the site of entry of the trigemnal dorsal root 1nto
the pons Oppenham (1911) made a similar observation
Parker (1928) reported four cises of typical multple sclerosis
with characteristic trigeminal pamn occurnng during the counse
ot the disease 1n two 1t was present almost from the beginning
In one patient all divisions of the trigeminal were involved m
two the mrallary and mandibular and in the fourth only the
mandibular In one of these cases autopsy was performed and a
sclerotic plaque was found n the entry zone ot the trigemnal
root extending mto the root a short distance before 1ts entrance
into the pons This patient had suffered from multiple sclerosis
tor tourteen years before the development of the pam which
lasted for six years and was mdistinguishable from true trigemnat
neuralgta The attacks were mitiated by touching the face eating
and drinking  the paroxysms alternited with periods of remusston
There were no objective signs referible to the trigeminal
nerve Because of the patients pinful state and in spite of her
poor condition Adson cut the left trigeminal dorsal root Death
ensued four days later and autopsy revealed sclerotic plaques
in the spmal root and nucleus of the rght tngemmal nerve
Serial sectomng of the pons throughout its extent showed
abnormalittes 1 the left fitth nerve nucleus Che intrapontine
course of both roots was normal with normal staming myehin

124



Tugemmal Newalga Its History & Treatment 127

duasions were molved 1 two pauents wnd an the other the
night second 1nd third with seconduy ridition into the first
division In one nstance the diserse had been present seventeen
years betore trnigenunal pun appeared In no cise was the pun
bilateral Because of the nature of the underlying diserse and the
likelihood ot spread to ll divisions 1t w1s considered best to do
1 total rither thin 1 ditferenunl section sparing the motor root
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trigemnal neuralgia found fifty or 348 per cent who had
muluple sclerosis or  other forms of spastic paralysis  Unfortu
nately the mclusion of these other forms of spastic paralysis
precludes an accurate estimate of the association of the two
diseases under consideration Of the fifty cases seven or 14 per
cent, were bilateral This high madence of bilateral trigeminal
pain Harris believed was to be attributed to sclerotic patches in
the descending root within the medulla 1nd pons which irritated
or rendered the pamn fibers hypersensitive in individuals whose
penipheral nerve endings were vulnerable as 7 result of dental or
sinus 1infections

In commenting on the frequency of muluple sclerosis as men
tioned m an earlier account by Hamns (1926) Frazier (1934)
stated that he was unable to recall any case of major neuralgia
m 2 patient with multiple sclerosis though he had done at that
time 875 trigeminal dorsal root sections and had records of
2 198 cases designated 1s major trigeminal neuralgia Peet and
Schneider (1952) 1n therr seres of 689 cases of trigeminal neural
gia and 553 operations did not include any with muluple
sclerosis Horrax and Poppen (1985) reported three examples of
multiple sclerosis 1n their series of 475 cases but made no state
ment as to whether operatton was performed

A possible explanation of the failure to recognize the presence
ot muluple sclerosis 1s suggested by Harns’s 1eference to the
reluctance ot some patients to mention any weakness of the legs
unless especinlly questioned even though they may have had
difficulty in walking for a year or more and plantar responses
will be tound on examination to be extensor Multiple sclerosis
occurnng i his own sertes however was usually obvious

In our series of 728 operated cases there were five of multiple
sclerosis representing 0 68 per cent of the tot2l and n only one
ot these 1n a female aged forty was trigemmnal pain the pre
senting symptom On exammation however sufficrent signs in
dicative of multiple sclerosis were found to establish that diagnosis
though the patient had not been aware of any of the neural
deficits encountered In each case the pain was typical of trigem
nal neuralgia bemng paroxysmal and induced by eating chewng
washing the face or by a draft of ur The left second and third
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mn twenty varicellr vesicles occurred locally 1t the site of the
mjection Bruusguard (1932) inocultted eighteen children mntra
dermally with material from zoster vesicles four showed a genenl
exanthem 1nd four 2 local eruption yypicrt of vancellr While
long lasting immunity occurs in vartcella and 1n zoster mmmurnty
to one does not give immunity to the other It 1s doubtful 1f the
viruses are identical though they are prubably closely related

The pathologcal changes 1n herpes zoster re primanly 1 the
ganghon Howeser the virus extends centrilly along the dorsal
root to mvolve the entry zone md the dorsal horn and, in the
bram stem the nucler of the trigemnal It 1s probably this
centrl estension of the disexse process which ccounts for the
poor results obtuned by dorsal root section 1n the surgical treat
ment ot ophthilmuc zoster The ganglia show cellular mfiltration,
exudates and bloody effusion the ganglion cells 1re swollen 1nd
diftusely stamed

Since herpes zoster 15 an infective disease 1t 15 of particular
mterest that the ophthalmic portion ot the ganglion 1s nfected
without spill over into the immeditely adjicent maxillo mandib
ular ganglion cells Such selecuve activity 1s hard to explamn
One canuot help recalling however that the ophthalmic ganghion
arose independently only later m the course of phylogenetic
development umiung with the maxillomandibular to form the
gasserian ganglion In tnigeminal neuralgia the rino of mvolve
ment ot the ophthalmic division to that of the other divsions 1s
approuimately 5 to 95 In herpes zoster the proportions are
reversed What role if any the dual ongin of the gassertan
ganglion may play 1s not clear yet the fact remamns that the
two portions ot the nerve exhibit a different susceptibility to
tngeminal neuralgia and to herpes zoster

The berpetic pamn may be confusing until vesicles appear
establishuing the diagnosis In the early stages pamn 1s usually con
trolled by 1 variety of anodynes such as aspinm combined with
codemne The rwh should be dusted with zinc oxide and talc
and dry dressings should be applied Marshall (1955) found
topical application of 1 per cent hydrocortisone omtment twice
duly lughly effecuve 1n relieving pun md alles 1ating the shin
lestons Weintraub (1955) following the work of Gros (1952)



CHAPTER Vi
HERPES ZOSTER

Herpes zoster may molve any one of the trigemunal divisions
but the ophthalmic 1s by far the most frequently affected
mmphcatton of the second nd third divisions being extremely
rire The supraorbital and supratrochlewr areas are fortunately
more commonly mnolved than the lacrimal and nasoctliary When
the Iatter nerve 1s affected sertous oculir complications may trise
as kerautis corneal ulcers or even a secondary panophthalmitis
In rare mstances weakness of the muscles supplied by the oculo
motor nene 1s tound

The vesicles of herpes zoster appear first 1 sequence along
the course ot the supraorbital and supratrochlear nerves as
erythematous papules followed by pustules ind crust formatton
Pun usually described as an ache or burning sensation may
be present before the appearince of the vesicles The effects re
generally local 1nd rarely systemic The older age group 1s most
commonly ifected The vesicles are large in contrast to the smill
vesicles of herpes simples which are usually found 1w the labial
region rither than m the ophthalmic distnibution Ophthalmic
herpes zoster 15 always umlateral occurring only once n the
same mndividual

Unlike the virus of herpes simplex the zoster virus when
moculated 1n the scarified cornea of the rabbit produces no
response It 1s thought to be closely relited to the sirus of
chicken pox Yon Bohay (1909) first called attention to the close
wsocration of varicellr nd herpes zoster Cases of chickenpox
have developed after exposure to herpes zoster and herpes zoster
has been seen following contact with chickenpox  though less
commonly hundraiz (1925) noculated fifty children under
the age of s1x with herpcuc vesicalar flurd and mine to twche
days later twenty six showed erther a local or general reaction
In tne a genernl exanthem wdentical with vancella wppeired and

oo
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wm wwenty varcella vesicles occurred locally 1t the site of the
njection Bruusgiird (1932) maculated erghteen children mtr
dermally with maternal from zoster vesicles four showed a general
esanthem and four a local eruption typicil of vancellh While
long lasting immunity occurs 1n varicellr and in Zoster immumty
to one does not gine immunsty to the other It 1s doubtful if the
\iruses ave identical though they are probably closely related

The pathological changes 1n herpes zoster 1re primanly i the
ganghon However the virus extends centrally along the dorsal
root to mmole the entry zone wnd the dorsal horn and, in the
brain stem the nucler of the trigermnal It 1s probably this
centril extension of the disease process which rccounts for the
poor results obtained by dorsal root section 1n the surgical treat
ment ot ophthilmuc zoster The gangha show cellulir mfiltration
exudates and bloody effusion the ganglion cells 1re swollen 1nd
diftusely stained

Since herpes zoster 15 an nfectne disewse 1t 1s of particular
mterest that the ophthalmic portion ot the ganghion 1s infected
without spill over mto the immediately adjicent maxitlo mandib
ular ganglion cells Such selective actnvity 1s hard to explan
One cannot help recalling however, that the ophthalmic ganglion
arose wndependently only later m the course of phylogenetic
development uniung with the maxillo-mandibular to form the
gasserian ganglion In trigemnal neuralgia the ratio of mvolie
ment ot the ophthalmic division to that of the other divisions 1s
approximately 5 to 95 In herpes zoster the proportions are
reversed What role 1f any the dual ongmn of the gisserian
ganghion may play 1s not clear yet the fact remawns that the
two portions ol the nerve exhibit a different susceptibility to
trigeminal neuralgia and 1o herpes zoster

The herpetic pun may be confusing untl vesicles appear
establistung the diagnosis In the early stages pain 1s usually con
trolled by 1 varety of anodynes such as aspiri combined with
codemne The rash should be dusted with zinc oude and talc
nd dry dressings should be applied Marshall (1955) found
topical pplicition of 1 per cent hydrocortisone omntment twice
daily lughly effectine n rehieving pyn and alleviating the shin
lesions Wemtraub (1955) followig the work of Gros (1952)
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reported dramatic relief of pun following injection of gamma
globulin, the skin lesions showed no further progress and healed
without scarring An 1mtal injection of 10 cc of gimma globulin
w1s gnen itrymuscularly half the dose 1n each buttock followed
by b cc every second day unul the pam ceased and the vesicles be
gan to disappear Roentgen theripy given in the eirly stages to
the region ol the gasserian ganghon usually 200 r every other day
for three or four trertments has been helpful Postherpetic pan
rarely develops after roentgen therapy h1s been given providing
treatment 15 begun early

Fig 42 Ophthalmic herpes zoster

While most patients recover tn four to six weeks without
complications 1 a few the herpetic pain may persist and gradually
become more severe The patient complains of a sensation of burn
g and crawling and a sense of ughtness The pun 1s constant
mght and day without remissions though not as severe or par
oxysmal as 1n trigeminal neuralgin It occurs more often n elderly
pattents sapping therr ressstance and making hife unbearable

Neither dorsal root scction nor peripheral evulsion of the
supraorbttal nersve for postherpetic pamn involving the ophthalmic
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diviston has been of value On the contrary the added naesthestt
and dysaesthesiis serve only to make the patient worse It 1s
obvious that 1t the disease process has insobved the entry zone wnd
the trigemmal nucleus little can be espected from dorsal root
secuon In our expertence no form of operatnve mterference has
proved of value m ophthilmic herpes zoster While an occasional
patient may be benefited by one or the other of the operative
procedures telief has not been consistently obtuned  These
procedures include operations upon the primary neuron, w hether
penpheral or central and incision of the shin of the frontal region
through the skin down to the periosteum

Sugar and Bucy (1951) made a thorough review of the various
procedures employed and assembled dita from members of the
American Board of Neurological Surgery Of eighty cases treated
by vartous methods including dorsal root sectton avulsion of the
supraorbital alcohol mjection tngemmnl tractotomy cervical
sympathectomy stetlate block and x ray treatment good results
or cure were obtamed 1n only eight two by dorsal root sectron
three by avulsion of the supraorbital one by alcohol njection
into the gasserian ganghon one by 1rradiation of the gasserin
ganglion and one by cervical sympathectomy Sugar and Bucy
concluded as have most neurological surgeons that all forms of
medical and surgical therapy have been of little value except
possibly bulateral frontal lobotomy The drastic alterations in
the patients personality which follow this operation make the
end attamed worse than the pamnful affbction Fortunately the
pain gradually dimmishes though 1n some nstances 1t may last
for several years

Smce the morbid process of herpes zoster affects primarily
the ganglion and since the ganglion 1s not destroyed by dorsal
root section 1t 1s possible though extremely unusual for herpes
zoster to develop after dorsal root section One patient was seen by
the sentor author with typical zoster vesicles and subsequent
scarring Bucy has reported one such case and Gardner (1952)
one Pamn was not present in the authors pauent



CHAPTER VII

TRIGEMINAL TUMORS AND THEIR
RELATION TO TRIGEMINAL
NEURALGIA

A tew tumors have been described 1nsing from the trigeminal
root the gasserinn ganglion or 1ts divisions 1n the subtemporil
region producing pain which might be confused with trigeminal
neurilgia Wetsenbergs (1910) case of a tumor wn the posterior
fossa orgmatng on the glossopharyngeal root will be discussed
later (p 248) Dandys (1945) statement that 10 per cent of
huis series of operations revealed unsuspected neoplasms as the
ctse of trigemmal pun and Alexanders (1947) report of a
c1se of central neurofibromatosis presenting as trigemmal neural
gra suggest the desirability of a review of the entire subject of
trigeminal tumors nd therr relation to pamn 1n that nene

Tumors ansing trom the gasserian ganglion and its divisions
m the subtemporal region or on the root in the posterior fossa
admittedly may produce pam To simulate major trigemimnal
neuralgia however the pain must have the charactensuics of that
disease 1t must be paroxysmal with remissions of varying dura
tion 1t must be unaccompanied by subjective or objective sensory
changes or motor weakness of the muscles of masticatron A revien
of the reported cases of trigemmal tumors with possibly few
exceptions shows that confusion i diagnosis need not arise if
a suthicient history of the onset and course of the disease be
given and an adequate examination made

Tumors 1w the group under consideration fall into three
general categories (A) tumors mvolving the trigeminal nenve
secondanly (B) memingiomas ansing in the dural sheath n
vesting the nerve (C) primary trigeminal tumors

A Tumors itnvolving the trigeminal nerve secondarily include
mvastve neoplasms from the nisopharynx extending along the
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mternal carotid or eroding through the floor of the mddle foss1
—either primary or metstatic carcinoma or sarcomtr—1nd locally
mihignimt growths ansing from the ganghon, the neurocytom
of Marchand Meningiomns osteomas or chondromas arising
the middle fossa may cause compression of the trigeminnl ganglion
and 1ts dvisions and tumors 1n the cerebelloponule angle when
they have attuned sufficient size 1y compress or stretch the
dorsal root and produce pun

The malignant tumors ctuse excruciating pun constant in
character without remisston 1n no wise resembling the pun of
trigeminal neuralgia except that the distribution may be within
the trigeminal area Subjective or objective sensory changes or
both are usually present 1 one or more divisions A detuled
examination mcluding roentgen studies of the base of the shull
will generally rule out trigeminal neuralgia and estiblish the
diagnosis In this group the character of the pamn 1s such that
1t 15 doubtful 1f trigemmal neuralgia would be considered mn the
differential diagnosis

Sachs (1917) and Cushing (1920) described large meningiomas
mn the muddle fossa compressing the ganglion to paper thinness
In one of these cases even though cerebral hermations were
forced 1nto the foramen ovale and rotundum the patient never
complaned of pan

B Memngiomas arising from the arachnoid willy within the
dural sheath investing the trigeminal are not common Cushing
and Eisenhardt (1938) 1n their senies of 294 proven memngromas
found only five Ver Brugghen (1952) reported three examples
one of which was unsuspected at operation One of ours was
also unsuspected and found at operation

These tumors are relatively slow 1n growth gradually com
pressing the ganghion and nerve fibers producing numbness
nd dysaesthesia Paroxysmal pain may be present m the rntal
stage but as pointed out by Ver Brugghen 1s soon accompanied
by erther subjective or objectnve sensory findings If the tumor
15 m the middle fossa and sufficiently large 1psilateral ocular
signs appear 1f 1t has extended into the posterior fossa the signs
may suggest an angle tumor In the five cases teported by Cushing
and Lisenhardt the findings were such that trigemmal neuralgia
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w1s not considered n the diagnosis The tumors were large m
vading both the middle and the posterior fossa Ver Brugghens
meningiomas fortunitely were small were diagnosed early before
the mvolvement of neighboring structures 1nd, as he pointed
out could not have been dealt with wa the postertor approach

An unsuspected and unusual finding was reported by Love
and Woltman (1942) 1n a patient with 1 history of paroxysmal
pain 1n the night mandibular divsion reheved by alcohol mjec
tion Lxposure of the dorsil root m the subtemporal region
reveiled 1 small epidermord This occupied the center of the
root with nerve fibers both aboive and below 1t nd was esily
removed It 1s the only epidermoid 1n the series under review

C  Primary trigeminal tumors, the so called neurinomas 1rise
from the nerve sheath They have been designated schwannomas by
some Others assigning their onigin to the endoneurium and per1
neurlum  have termed them neurofibromas Leirmonth 1nd
Kernohan (1930) thought 1t best that they be designated simply
1s sheath tumors

Altmann (1928) studied two primary trigermnal tumors found
at 1utopsy with their 1natomical relatonships undisturbed One
1rose trom the gasseriin ganglion at the ongin of the thurd
drvision while the second onginated immediately distal to the
ganghion 1n the third division In neither was the motor root
mvolied Anton:i (1920) speaking of spinil cord tumors called
attention to the frequency with which such tumors arise on the
dorsal root as compared with the ventral root Stnce the majority
of the sheath cells migrate from the ganglionic crest along the
nerve fibers of the dorsal root 1t may well be that a few cells
are held at or near the ganglion constituting a residual cluster
from which these tumors may develop

As 15 well known tumors are not infrequently found on the
peripheral brinches Cases reported by Learmonth 1nd kernohan
and by Cuneo and Rand (1952) suggested a peripheral origin
In the case of Cuneo ind Rand such an ongm was established
roentgenologically since an  extraordinary enlargement of the
nferior dentnl canal 1nd mental foramen was demonstrated In
addition there was numbness of the lower lip before any
volvement of the muscles of mastication or the appearance of
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other trigemnal nerve signs mdicune of 1 pertpherl lesion }

A mastertul survey of tius enure subject by Jefferson {1955)
will long stand as 1 defimtine contribution He found reports of
twenty siv tngemumnal neurinomas which he belicved to be dm
1cally and histologically acceptable nd to these wdded six of
lus own bringing the totl to thirty two proven cises Thus
number should be further rugmented by two examples reported
by Cushing and Eisenhardt etending mto the mddle and pos
terior fossae nd by the sheath neurmomn reported by Learmonth
and hernohan and the schwannom? described by Cuneo nd
Rand both of which were n the nuddle fossa

A comprehensive study of thirteen trigemnal neuroftbromas
from the Mayo Chnic was made by Olune and Svien (1957) Sin
were 1n the middle fossa four were infritentonial and three were
dumbbell tumors myolving both rmiddle and posterior fossae Paun
in the trigemmnal area was the presenting symptom m only one
of the thirteen cases In fact pam as a symptom was conspicuously
absent 1n the group Numbness i the distribution of the trigem
mal was present m three of the muddle fossa cases 1 three of
the posterior fossa and 1n only one of the dumbbell tumor groun
Numbness and objective sensory disturbances occurred 1n the
majority The one patient whose presentng symptom was pam
complamed of dull pamn of three years duration n front of and
within the auditory canal which gradually became worse It was
associated with intermuttent sharp shooumng pain along the rimus
of the mandible The neurological and otologicil examinations
were negative as was also X ray examunation of the skull but
films of the cervical spine showed narrowing of the fifth wnter
space In view of this finding st was thought that the pain arose
from the cervical region and was treated accordmngly A year later
weahness of the motor division was noted yet the sensory exam
mation and corneal reflexes were stll normal When the patent
was eventually operated upon 2 cystic neurofibroma was found 1n
the muddle fossa associated with the second division

A revien of the files of the Neurological Institute of New York
revealed two examples of schwannoma of the trigeminal nene
From the case records and the signs present these appear to have
been saddle tumors with a mass mn both the middle and posterior
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was not considered 1n the diagnosis The tumors were large, in
vading both the middle and the posterior fossa Ver Brugghens
meninglomas fortunately were small were dignosed early before
the mnvolvement of neighboring structures and as he pomnted
out could not have been dealt with wia the postertor approach

An unsuspected and unusual finding was reported by Love
and Woltman (1942) in a patient with a hustory of paroxysmal
pamn 1n the right mandibular division relieved by alcohol injec
tion Exposure of the dorsal root m the subtemporal region
reveiled a small epidermord This occupied the center of the
root with nerve fibers both above ind below 1t and was easily
removed 1t 15 the only epidermord 1n the sertes under review

C  Primary trigeminal tumors, the so called neurinomas 1rise
from the nerve sheath They have been designated schwannomas by
some Others assigning their origin to the endoneurium and pern
neurium  have termed them neurofibromas Learmonth and
hernohan (1930) thought 1t best that they be designated stmply
as sheath tumors

Altmann (1928) studied two primary trigermmnal tumors found
at autopsy with their anatormcal relattonships undisturbed One
arose trom the gasserian ganglhon at the origin of the tlurd
drvsion while the second orginated immediately distal to the
ganghon 1n the third divisson In neither was the motor rgot
mvolved Antom (1920) speaking of spinal cord tumors called
attention to the frequency with which such tumors arse on the
dorsal root as compared with the ventral root Since the majority
of the sheath cells migrate from the ganglionic crest along the
nerve fibers of the dorsal root 1t may well be that a few cells
are held at or near the ganglion constituting a residual cluster
from which these tumors may develop

As 15 well known tumors are not infrequently found on the
penpheral branches Cases reported by Learmonth and kernohan
and by Cuneo and Rand (1952) suggested a peripheral origin
In the case of Cuneo and Rand such an ongin was established
roentgenologically since an  extraordmary enlargement of the
nfertor dental canal and mental foramen was demonstrated In
addition there was numbness of the lower hp before any
volvement of the muscles of mastication or the appearance of
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the gassenan ganglion found pun to be present i seventeen
with 1mpairment of sensation 1 sikteen motor weihkness
thirteen, and absence of the corneal reflex m ten

hrayenbuhl (1936) collected from the Iiterature fifty four
tumors 1molving the gasserian ganglion and root On the basis
of the pathological reports he found 1t possible to be certan
of the exact origin of only twenty nine three from the dorsal
oot nd twenty sin from the ganghon The chmedl lustory 1
two of the cases i the latter group wis incomplete In the re
mamning twenty four ansing from the ginghion pam m the fice
was severe burming and throbbing lasting throughout the 1llness
whereas 1n the three cises origmating i the dorsal root pain
was 1bsent 1n two and moderate m one Only one case w1s found
that of Alajouanme de Martel and Guillaume (1930) 1n which
pain was present from the begimmng In evaluaung the entite
group of fifty four cases hrayenbuhl found that all the tumors
with an onset ponting to wm ongin m the mmddle fossa produced
severe pain 1n thirteen 1n which the tumor extended 1nto the
posterior fossa pain continued though mn one of these 1t ceased
after six months and 1n another after two years In contrast,
among fifteen cases anising from the dorsal root n the postertor
fossa pain was absent in eight shght in five and marked 1 only
two If to this latter group we add the two personal cases reported
by hrayenbuhl and two by Jefferson—a total of seventeen tumors
ongmating primarily m the dorsal root— pain was absent 1n ten
shght m fne and marked 1n only two those of Sheldon (1921)
and of Alajouanme de Martel and Guillaume (1930)

¥rom " study of our own and the published cases 1t 15 apparent
that pain 1s more often found n tumors of the ganglion than
of the root The root lies free mn the posterior fossa and tumors
ansmg here are not held within an enclosed dural covering
as are tumors within the dura propria of the ganglion Even
though the tumor may occur primarnly n the ganghon 1ts ex
tension into the posterior fossa where 1t 15 not nigidly confined
15 often larger than the ongmal poruon 1n the muddle fossa
though the growth of the latter 15 of longer duration Pain 1n
tumors contamned 1n the sheath about the ganglion may be the
result of pressure exerted upon the ganglion by the relamely
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tossac at the ume ot operation though they probably arose mn the
ganghon In nerther instance could the tumor be completely
removed In one the presenting symptom was numbness of one
and 1 halt years duration without pun In the second case
numbness associated with hyperaesthesta and pain was present
for three years and 1 shght hearing loss developed shortly before
the patient was admitted ‘Trigeminal neuralgia was not considered
n the diagnosis of erther of these cases

Fig 43 Osteoma arising from floor of middle fossa compressing
the tnigemuinal root

Thus titry one neurmomas have been collected others would
no doubt be found were a survey made of the major neurosurgical
climics Jetterson divided the neurinomas into three groups on
the basis of locauon (1) in the middle fossa  (b) 1n the postertor
fossa nd (c) 1bout cqually in both OFf his series twenty threc
were 1n the middle fossa fafteen were 1 the postenior fossa and
thirteen imvolved both the middle and postertor fosst

In commenung upon the symptomatology of these tumors
Jefferson stated that the only surprising thing about them
1f 1t 1s a surpise 1s that ficral pun bas not been a umformly
signifrcant feature Some change 1n the cutwneous sensibality
of the face 1s 1n fact more common than severe pamn

Cooper (1933) 1 a review of twenty two tumors mmolvng



CHAPTER VII1

THE NON SURGICAL TREATMENT
OF TRIGEMINAL NEURALGIA

The search for a non surgical treatment of trlgcmma\ neuralga
has engaged the attention of many physicians over 1 long period
The hterature 1s replete with reports attributing success to ths
remedy and that but none has stood the test of ume Since
freedom trom attachs for as much as one or two yewrs 1s not
uncommon long term studies are required to estiblish the vilue
of any measure Mernitt (1955) has summanzed the considered
opinion of the majonity as follows The medical treatment of
trigemnal neuralgia has not proven to be of any vilue The
pans are so severe that they are not relieved by analgesic drugs
except morphia the use of which 1s contraindicated The 1t
halation of trichlorethylene may abort an attack but 1ts benefits
are nconsistent and unpredictable Frequent use of tlus drug may
produce Iner damage The good results which rave been reported
with the use of vitarmns 1ron or other substances can be ex
plained on the basis of the occurrence of a mitural remission

One ot the earhiest remedies to be suggested was Peruvian
bark recommended by Fothergill (1773) Quinme the chief
alkaloxd of the bark of the cinchona tree resembles the salicyl
ates 1 1ts analgesic effects on the central nervons system (Good
man nd Gilman 1955) It 1s probably this action which 1s
responsible for the benefits reported

Hutchinson m 1820 gave an extensive Teview of medication
then m use including bhstenng purgimg pills of conmum
mrculatam  muriite of mercury camphorated mercurial oint
ment ether opium and arsemic m gruel He considered four
grains of ferrous carbonate (Blauds pll) twice daily to be 2
viluable and Iughly curitine mivture and widdly recommended
uts use Davidoff revived this method of treatment stiting n a
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nonyielding dural coverng The situaton 1s analogous to that
1n tumors on the spinal nerve roots which are known to produce
pain Here igun we find that the dumbbell extension mto the
thorax or mto the nech where the tumor can grow more freely
1s often larger than that portion contuned within the rnigid con
fines ol the mtervertebral forimen nd vertebral canal Trigem
mnal tumors m the postersor fossa m1y consequently attun con
siderible size betore their presence 1s signaled by pressure upon
adjrcent structures whereas meddle fossa lesions mty be mam
tested by pun and destruction of the neuron by pressure pro
ducing both subjectine and objectine sensory disturbances as
well 15 motor disturbances of the muscles of masticatton

The problem so far as 1t relates to trigeminal neuralgia 1s
not whether pan 1s or 15 not present but whether 1t has the
charactermstics of that disewse A study of trigeminal tumors
mdicates that only rarely 1s the pain due to this cause paroxysmal
it 15 1 general constant accompanted by either subjective
or objective sensory changes—more often both—and 1 addition
by atrophy 1nd weakness of the muscles of mastication In only
the rarest instances 1s there 1ny resemblance to trigemnal
neurialgta

In our sertes three patients or 042 per cent were operated
upon with the preoperatnve dignosis of trigeminal neuralgia
In one a cyst compressing and dissecting the ganglion was found
The pun hid been paroxysmal 1n the maxillary and mandibular
divisions with no sensory or motor signs A second patient had a
small reddish tumor within the durt propria of the ganghon
whidh was readily removed by suction It proved to be a memmn
gtoma The pun was typically paroxysmal in character 1nd without
any ssoctated organic signs The third patient several years Iter
proted to have an angle tumor though no symptoms or signs had
been ctident 1t the time of the trigeminal operition Unfortunate
ly neither ciloric examination nor X t1ys of the mternal auditory
meatus had been made If the shghtest doubt exasts as to the
diagnosts caloric tests and x ray studies of the bise of the cranim
are mdicated If the possibility of tumor 1s borne 1n mind the
diagnosts m1y be made earlier 1nd 1 more fnorible outcome

acleved
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Glser (1931) summarized the hterature on the use of this
drug 1 163 patents 15 per cent C\pcnenccd complete relief
and 52 per cent were prrually helped He yecommended mhil
tion of twenty to twenty fne drops of trichlorethylene from 2
piece of gruze three times 1 day for 1 period of one month to
sv weeks and as a muntenance dose nhalition on three con
secutive days of each week for an addittonn! two or three months
Attention w1s called to the toxic effects of tnchlorethylene by
McAuley (1943) who used the drug wn the form of Trilene m
patients undergoing general anaesthesia In 1 brief note m the
British Medrcal Journal he described three cases with the follow
ing untoward mamfestations numbness of the face loss of cornenl
reflexes dryness of the nostrils and speech difficulty charactenzed
as hisping

Goodman and Giuman (1955) postulate that the 1nalgesia
obtained with this drug 1s due to a central depressant action The
patient should therefore be reclining during inhalation since
1355\[\\62 niuse1 md even transient UNCONSCIOUSNEss may occur
In addition sersous cardiac arrhythmias including ventricular
tachycardia and cardiac arrest have been noted by Waters (1943)
and others As a halogenated hydrocarbon trichlorethylene shares
with chloroform a potential toxic effect on the Inver which
however seems to be more common when the drug 15 employed
as an anaesthetic rather than an analgesic agent We cannot
recommend the prolonged use of this toxic agent especially
view of the possible production of bilateral facial anaesthesia in
1 patient with unmilateral facial pam

Stilbarmdine Another preparation whose possible usefulness in
trigeminal neuralgia was suggested m connection with 1its use for
+ quite cufferent purpose 15 stilbamidine Napier and Sen Gupta
(1943) using tlus drug n the treatment of kalaazar described
bilateral trigerminal neuropathy two to five months following
1ts idministration Paim and touch sensation were dimimished over
the fiwce and some patients developed intense formication and
burning especially about the nose and eyehds These authors
powmted out thit exposure of the drug or the patient to ultra
violet radnuon was responsible for the development of toxic
charactensstics including the production of 1rreversible hepatic
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briet note (1944) that he had found 1t least 50 per cent of
paroxysmal trigemin1l neuralgic pun to be relieved by this
means Frie years of expertence however led Inm to conclude
(1950) thit wlule a considerable percentage of patients got
temporary relief they eventually required some other form of
treatment The number of patients included 1n Jus study was not
mentioned There 1s no hnown pharmacological basis for the
use of this preparation 1n tngeminal neuralgia

Sawyer and Machey (1874) recommended powder of gelsemt
um macerated mn a pint of rectified spint Evidence of physio
logic action was s1ud to be loss of sight double vision headache
and paralysts Galvanic treatments were used by Sinkler (1875)
who claimed to have obtuned rehef in five of ten patients

Thnchlorethylenc  Inhalations of trichlorethylene have been
extensnely used n attempts to abort the pamn of trigemmal
neuralgra  Trichlorethylene a sweet smelling white hquid was
widely used 1 Germany durning World War I for removing
grease from metal machinery Four men mn whom nhalation of
1ts tumes w15 followed by acute toxic manifestations were reported
by Plessner (1915) Symptoms included vertigo vomiting swelling
of the optic discs and bilateral loss of sensation 1n the distribution
of the trigeminal nerve with sparing of the motor root At the
time of Plessners report some exght months after the onset of
the condition the patients had recovered from the 1cute symptoms
but were left with bilateral facial anaesthesin

Oppenhemn who had heard of Plessner s onigmal presentation
suggested to lum the use of the drug in trigeminal neuralgn
Plessner was apparently favorably impressed by the 1dea and three
years later (1918) presented seventeen pattents treated by
trichlorethylene mhnlations all of whom were 1mproved the
time required for relief having been three to four weeks Tlese
prtients were not reported to have facial anaesthesta The dis
crepancy between Plessner s origmal cases and those later treated
by bim and others 1n respect to the development of anaesthesia
over the trigeminal distribution led von kalmowsky (1927) to
question whether some other substaince nhaled along with the
trichlorethylene may not have been responsible for the toxic
manifestations 1 the ongmal cases
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(1954) admimstered 06 grams of diphenylhydantoin 1 day to
thirty st patients hahved the dose fter fne days of treatment
for nine dys and fimlly reduced 1t to 0 3 grams for an additional
two weeks Sixteen panents expenenced complete vehef and
sigmbicant unprovement occurred mn fifteen others None of
these authors gives the length of follow up m the cuses treated
Schaltenbrandt (1957) clumed definite rehief of trigeminal pamn
by 1 to 3 grms of dilintin 1 day but agun the perted of rebief
obtamed 1s not speaified

Whale the effect of hydantons may be bised on a central de
pressant action on a theoretcally dischargmg focus the doses
recommended are above the usual tovc levels and probably could
not be tolerated for an extended period of time

Fitamun B In view of the rehef of pamn with vitimm B in per
nictous anema and 1n alcoholic diabetic and non specific periph
eral neunuss  Borsooh  (1940) treated fifty exght  trigerminal
neuralgia patients with 10 to 100 milhgrams of this sitamm
wntramuscularly three times a2 week One half a cubic cenumeter
of crude Iiter extract was given with each mjection Thirty seven
patients were considered to be markedly improved fifteen 1m
proved three slightly helped and three unchanged The treat-
ment was continued over a period of several months until relief
was obtamned 1nd 1n some nstances was mantamed ndefinitely
The patients had been followed from st to fourteen months
1t the tme of the report

Frelds and Hoff (1952) using a considerably more potent
solunion than was previounsty available rdmmustered massive doses
of vitamin By to patients with tngeminal neuralgia  Marked
rehiet of pan occurred in thirteen cases with complete remission
m mne These patients were observed up to ten months without
recurrence of pam In their last seven cases Fields and Hoff gave
as much s 100 micrograms daily for ten days Alexander and
Davis  (1953) .admimustered much larger doses to seventeen
patients 1000 micrograms daily for ten days While six were
completely rehieved nd two 90 per cent relieved over a follow up
penod of tho to eight months the authors were of the opmion

that control studies were necessary to prove the efficacy of this
therapy
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and renal damage Arai and Snapper (1947) administered freshly
prepared sulbamidine to twenty six patsents for Kala azar without
the development of any remil or hepatic chinges

Woodhall and Odom (1955) treated forty one patients with
typical tnigeminal neuralgia by daily intravenous imjections of
stilbamidine for a period of ten days Thirtysix of the group
were pain free from mire months to two years after treatment
Lasting reliet did not appear until some 40 to 150 days following
the termination of treatment and dunng this waiting intersal
the episodes of acute pain were as severe as prior to the institution
of therapy Two patients suffered recurrences after two and ten
months respectively, one of these was relieved by repetition of
the treatment and the other was operated upon 51x other patients
required a second course of therapy and three were subsequently
treated by surgical methods

The bilateral tngemnal neuropathy which developed 1n the
successfully treated cises had two mun chiracteristics numb
ness or leathery feeling m the face and paraesthesits such 1s
iching burning tingling and watening of the eyes Corneal
sensation w1s preserved but trigger zones were abolished All
patients with loss of paint sense had some diminution of sensation
of the face arymg from mimmal involvement of the first and
second divistons to complete bilateral wnaesthesia The mechanism
imvolved 1s apparently related to the toxic neuropithy which
develops 1n the exposed areas of the face

Smith and Miller (1955) added sixteen cises treated by the
same technique with fifteen excellent results and one fairly sits
factory These pantents were all warned not to over expose them
selves to sunhght The paraesthesta experienced consisted chiefly
i formication more severe on the side of the face which had
been atfected by the neuralga

Hjydantons The episodic nature of trigeminal neuralgia has
suggested to some imestigitors a simularty to epilepsy and
prompted a trial of hydantomn drugs in 1ts treitment Bergowignn
(1942) reported three cures with daily doses of 2 to 3 grams of
a hydantomn drug all three patients experienced suborbital
paraesthesia I emoyne (1951) treated seventeen pattents with
dimethyldithiohydantoin and reported eght  cures  Jensen
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nd Zeh (1955) observcd tmprovoment m therr pattents with duly
doses of 400 to 600 mulligruns of chlorpromizine for three to
four weeks the penod of follow up w1s limuted, howesver, being
only two to nine months Cobnltchlorophyllm w1s employed by
Pichler (1955) m eight cwses with  good results 1 four Two
mulligrums administered orlly every day or cvery other dvy for
a total of six to twenty doses were well tolerited The period of
follow up 15 not stated

\ ray Therapy The use of rdrtion m trigemmal neurilgia
was reported by Gocht_(1897) shortly after Roentgen s discovery
A seventy s\ year old patent who had had severe night trigeminal
neuralgia for ten years becime sufficiently punfree after 1
two neek course of therapy to dispense with the use of opites
The pain however recurred at 1 later date Another mstince of
temporary relief was reported by Grimegnt (1905) Daraus
(1913) reviewed the results of X ray theripy in three patients and
reported remissions of pain for only two to four months Wilms
(1918) on the basis of twelve cases came to the conclusion that
irradiation was a specific treatment and that alcohol 1njections
should be reserved for those patients who did not respond He
does not specify the duration of pain relief i his serzes but does
report that three of the twelve failed to do well Langer (1932)
recommended doses of 500 to 600 r directed toward the gasserian
ganglion area Zimmern who 1n 1913 had postulated that rady
ation was effective only when the disease was due to mflamma
tion of the nerve or 1ts immediate surroundings came to a
similar conclusion more than twenty years later (1935) when
he declared x rays to be most beneficial when a clear organic
cause can be tound for the pan But there 15 of course no
known organic cause for true trigemmal neuralgia

In twelve cases Dyke and Davidoff (1942) noted that mprove
ment was incomplete and of short duration if not entirely
lacking They stated however that they had not made a thorough
trial of radiation therapy 1n view of the minmal 1ish and the
ease with which posterior root section could be carried out even
m elderly patients Burford (1950) recommended irradiation

only 1f the patient refused surgical therapy or if this was not
wnatlible
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.

Surtees and Hughes (1954) also used By imntramuscularly
doses up to 1 000 micrograms daily for ten days followed by the
same dose twice a week for five weeks Considerable improve
ment or complete reliet was expertenced n fifteen cases the
pun usually subsiding quite ripidly after the second or third
mjection Hammp (1955) however found that only two of four
patients with true trigemunal neurilgia were helped by this
medication 1n the same high dosage His patsents were treated
over a four to six week period

In our own expertence while vitammn By, may occasionally
appear to hasten the disapperrance of a mild attack we have never
seen a full blown episode of trigeminal neurilgia rehieved by
1ts use

T asodilator Diugs Vasodilator drugs such as micotmmc acid
used by Cooper (1938) and betamethylcholine chlonde by Adams
and Robmson (1941) have been reported to afford temporary
rehet of trigeminal pain Amyl nitrite inhalation was said by
Karl Peabody and Wolff (1945) to reduce the intensity and
duration of the pain Histamine 10 per cent carbon dioxide and
nicottnic actd were found by these authors to have 2 sumilar
effect They postulate that the mechwnism involved 15 a vaso
dilatation of the blood vessels of the gasserian ganglion 1nd
adjacent sensory root small meningeal vessels have been seen to
be dilated by mitrite when observed through a cramal window 1n
animals

Miscellancous Drugs  Sporadic reports of the treitment of
trigemnal neuralgia with a varnety of other agents continue 1o
appetr n the literature Hermelink (1953) and Engelien (1954)
employed Irgapyrin 1n a total of seventeen patients with five good
results Hermeclink however pomted out the danger of agrin
ulocytosis with this as well as other Pyramidon drugs In three of
his 671 cases treated for vartous complunts with Irgapyrin typtcal
agrinulocytosrs developed with one death Decher (1955) re
ported on hfty patients treated with dihydroergotamine during
1948 and 1949 and followed until 1954 Forty two were improved
with one or two courses of 6 milligrams duly for two to four
weeks Most of these patients however had recurrence of pan
within one year eight patients were not helped Seyffert (1955)




CHAPTER I\

ALCOHOL INJECTIONS INTO
TRIGEMINAL DIVISIONS
AND BRANGCHES

In]ecuon of alcohol mto the duvistons nd branches of the
trigemunal nerve 1s an effective lbeit temporary method of pro
viding relief from the excruciating pain of trigeminal neurlgr
In most mstances and especially when 2 trigger area can be
mcluded 1 the region rendered anaesthetic the panent will be
free from pain s long as the loss of sensition persists At times
n spite of good naesthesia pamn will not be abolished and n
other 1nstances relief will continue long after the 3n7esthesin
has disappeared

History Alcohol was not the first substance to be mnjected
the hope of mitigating the pan of trigeminal neuralgia Bartho
low (1876) described the use of chloroform insulled m the
neighborhood of nerve trunks while Neuber (1883) used osmic
aad in simlar fashion Shortly thereafter Pitres and Vaillard
(1887) demonstrated 1n amimal experiments that both motor and
sensory paralysis occurred following injection of alcohol directly
mto a nerve Histologic studies showed necrosis continuing for
ten days succeeded by 1 quiescent period the degree of destruc
tion varyng wath the strength of alcohol used About the fortieth
day regeneration began to take place

Schloesser (1904) was the first to report the actual treatment
of trigemunal neuralgia by the mnjection of alcohol into the periph
eral branches of the nere Ostwalt (1906) unlizing this
method which he had observed 1n Schloessers climc n 1904
reported 1 fairly large seres of cases Schloesser subsequently
(1907) published his own results 1n 123 prtents 1 whom various
diusions of the nerve were njected by an mtra oral 1pproach
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In summary Many mvestigators have sought a non surgical
theripy tor trigeminal neuralgia The very multiplicity of drugs
and physicil measures employed indicates that no effective
remedy has been found An inherent defect in drug therapy 1s 1ts
bilateral eftect 1n a condition which i 95 per cent of patients
1s unilateral this 1s particulirly undesirable when the drug has
a toxuc or destructive action on nerve cells or fibers
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of 1 destructive substance mto the gasserin ganglion, producmg
necrosts of the ganglion cells should provide permanent relief
The first attempts to obtrn Isting relief of tngennnal neuralgia
by such a procedure were made by wﬂx_\i;@‘oz)“ who 1ntro
duced osmic acd nto the gisserian ganghon following operative
exposure ‘The first suggestion of the possibility of injecting
alcohol directly mto the ganglion without 1 surgical inasion w1s
made by Harms (1903) In lus exrly cadaver studics when pric
ticing myections at the foramen ovale with an lcohohic solution
of methylene blue he found that the gasserian ganglion w1s
often stamed by the dye If the needle advanced through the
foramen ovale not only did color 1ppeir mn the ganghon but
the wall of the cavernous sinus and 2t times the ventral surfce
of the pons were also stamed From this 1t was concluded tht
ganghon mjection was feasible though 1 note of caution agunst
rapid mtroduction of aleohol was sounded H}r_ns_s,fust gasserian
ganglion 1njection with alcohol 1n an actual case of trigeminal
neuralga was carried out in November 1910, producing complete
anaesthesia and pain relief which lasted untl the patient s death
twenty seven yexrs later Harris (1912) employed the same route
which he had used 1n mjecting the tlurd diviston and was soon
able to report on seven patients treated over a period of fifteen
months
Four months after Harniss report 1ppeared Hartel (1912)
described 4 method of mmjecting the ganghon with procamne
which he employed i Biers clinic mn Berhn so that facial
operations mughe be done without a general anaesthetic There
15 of course a vast difference between mfiltration of the gnghon
with procame and the precise techmque required for aleohol
injection Subsequently 1n a very complete study Hartel (1914)
detailed the currently accepted techmque for alcohol mjection
of the gasseriin ganghon The procedure was done entirely out
side the oral casaty the shin being prerced anteror to the coronoid
f;’if;]s:'el;[\l\; . tohres[t:yree att[emp(s were often required before
this was accomphshec;‘arseiceglf‘edl but 1 those instances where
oculomotor palsies and facm\lm\ i artel hited herants
seakness as complications en
countered 1n the treatment of tw enty four patients Camp (1914)
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The more sterile external approich currently accepted was
developed by Levy and Baudoumn (1906)

Patrick  (1907) and Hecht (1907) independently reported on
the treatment of trigeminal neuralgia by alcohol block nd
were the first to use this method n the United States ther
arucles appeaning m the same jourml WLJEL‘
gtien a total ot 500 myjections to 150 pauents In lus experience
relief atter an etfectine block mught last from six months to
four years As complications he listed oculomotor nerve paralysis
Leratitis necrosis of the soft and hard palate and an occastonal
hematomt In the meantime, Stewart (1909) had reported relef
1 80 per cent of his patients for tnelve months or longer

Horrv and Poppen (1935) recommended alcohol 1njection in
all pauents prior to dorsal root section Supraorbital and infra
orbital as well as second and third dnision 1njections were made
by these workers 1 468 patients Omutting the cases treated by
supraorbital mjection the asverage period of relef was tuelie
months 1n the supriorbual group 1t 1neraged six months There
were no serwous complications i this large series

Several additions to the basic techmque of Levy ind Baudoumn
hne been suggested Crant (1922) reported on 1 more exact
method of mftltrating the second and third dnisions with the
aid ol a special protractor called a zygometer On this device he
worked out a series of angles in the vertical and horizontal planes
through which the needle must pass to strike the second or
third trigeminal divsions Faulure to reach the nerve trunk was
thereby reduced as compared to other methods In the ensuing
years Grants experience with this procedure has been extensive

Selverstone (1955) utihizes a needle 1nsulated to the tip through
which he passes an electric current paraesthesias produced by
30 to 60 cycle square wave of 0% volts or less indicate that the
ttp 15 1n contact with the nerve W hen 1 lugher voltage 1s required
the needle needs readyustment White and Sweet (1955) recom
mended a radiographic check on the position of the needle mn
all patients having 1 third dinvsion njectton and m second
division njections when these are attended by any difficulty

Gasserian Ganglion Injections While peripheral nerve blocks
will afford temporary freedom from trigeminal pamn  mjection
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Herpes w1s not 1 uncommon sequel md tiste was lost umnt
laterally 1n 167 cases hertitis hyperesthesia to cold and post
njection cusalgin were also encountered Harnss outstandmg
success must be attributed mn part to the ction mplicst 1 his
techmque ot njecting “lcohol drop by drop md checking the
resulting 1naesthesi s the procedure progresses This method
reduces the danger of widesprexd dispersil of the mjected
material -

3 i
7T
The mun deterrent to the’mntroduction of 2lcohol mto the

gasserrin ganglion 1s the possibihity of muluple craniil nerve
palsies which may occur 1f the alcohol guns 1ccess to the [ree
cerebrospinal Hud spaces at the base of the brutt An nonymous
case report appearing tn’the Britisk Journal of Surgery m 1923

gy
exemplifies this type of compliciion  After an 1injection of

alcohol mto the mght gassenan ganghion the nght side of the
head being uppermost the patient developed permanent left 11
II VI VII and VIII cramal nerve pilsies There was also
bilateral V and IX nerve dysfunction 1s well 15 a right sided
Reriitis with loss ot vision In an attempt to prevent these
complications Pollock and Potter (1916) suggested the use of
tluoroscopy to check the position of the needle prior to cﬁrymg
out 1 ganglion mjection Their work based on 7 study of four
teen cadavers had not been tested 1n lning subjects at that
ume Subsequently Putnam wnd Hampton (1936) and hulenkhwmff
(1942) reported on the use of \rays 1 patients to venfy the
posiion of the needle prior to njection

That ganglion block 1s still not commonly done 15 attested
Dby the fact that fatty one of fifty two neurological surgeons polled
by Jaeger (1957) stated they did not use ganglion mnjections of
any type Jaeger humself sought to overcome the danger of spread
ot the mnjected materal by substituting for alcohol a less novious
substince namely hot (80° C) water As a further safeguard he
verifies the position of the needle roentgenologically His first
paient wis njected m 1953 Subsequently he reported that in
100 cases of true trigeminal neuralgia he had obtained rehef of
punn minety siv. There were no deaths facial weaknesses paral
yses or cornenl ulcerations though five patients had extraocular
muscle weakness lsung from three to fine months

—
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oniginally reported favorably on ganglion injections but later m
discussing a paper by Max Peet on dorsal root section (1918)
stated that, m spite of his success he had abandoned the pro-
cedure having come to the conclusion that 1t was only 1 question
ol ime until I should kil somebody by the mjection and so
1 decided to leave the job to the surgeon

By 1940 Harrs was able to publish an analysis of lus results
with alcohol injections of the peripheral division and the gasserian
ganglion 1n 1,433 pauents with trigemnal neuralgra In s skill
tul hands differential destruction of gassertan ganglion cells
supplymng various divisions was achieved Tew can repeat this
feat nor does 1t seem fewsible to the surgeon as he sees the
gwghon fully exposed at operition Harmss clissic techmique
reported 1n 1926 may be quoted 1n part

In 1921 I introduced and practiced 1 modificanion of the
ganghon mnjection My method 1s to find the forimen ovale
the usual w1y [extraoral approach] nd 1nesthetize the third
duviston with Novocaine so s to prove the position of the
needle Then without using any alechol 1 push my needle
through the forumen for another guarter of an inch mnto the
ganglion 1nd then slowly drop by drop mject 90 per cent
alcohol This 1s best done without any further prehminary
Novocune 50 as to woul unnccessary swelling of the ganglion
and gradually total trigeminal anesthesia results perhaps only
after frve drops of alcohol hive been used The needle 1s then
left 1n situ with the sulet inserted and 4 pause 1s made for frve or
ten minutes the piuent heeping quate still Usually 1t wall then
be found that sensition 1s returning to the forehead nd cheek
ouing to the shock anesthest ¢ of the ginglon cells passing olf
A fcw more drops are then njected anesthesta tgun apperr
mg nd disappeiring and agun @ pruse 1s mude as before
It may be necessury to repeat thus process lour or five tumes
before the inesthesta rem uns sufficiently deep and permanent
and the operation may thus st an hour

Follow up studies mn 151 cases in which the gasserian ganglion
w1s mjected showed treedom from pun for three years or more
1n 316 1n the remaider 1 second or third injection was required
before tnacsthesta was permanent nd lwsung rehef obtamed
seventy two huing been followed from sixteen to tlurty years
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boiling disulled water 1s mjected  With the piuent under
very light anesthes;a onc can then demonstrate by pmn prick
an area of diminished sensation on the face corresponding to
the well lnown anatomsc destribution of the ganghion 3
2 cc 15 mjected mto the flud bearing arer of the ganglion
at one time the entire face will be almost completely anesthe
tzed It has been found necessary to repeat the mjection with
ncreasing amounts of boiling water adding 85 cc to each
wnjection until the desired nesthesia 1s produced As little as
05 cc of bosling water may stop the pun without producing
extensive sensory loss

Under no crcumstances should the needle be advinced
beyond the petrous ridge which 15 appronimately 20 millimeters
beyond the edge of the foramen ovale If the foramen has been
well entered and no flmd can be aspirited 1t 1s advisable
to mject the water repeatedly mn small amounts untl the
desired sensory loss 1s obtained beyond that observed 1n the
distribution of the third dnvision

Theoreutcally if injection of the gasserian ganglion can be
adequately standardized 1t might become the treatment of choice
for trigeminal neuralgia when all three divisions are affected It
1s doubtful however that a selective differential destruction of
the ganghion can be accomplished with any degree of certainty
when the pain 1s hmited to a particular dinvision Destroying the
ganglion cells increases the danger of Leratitis and may lead to
other trophic changes This 15 1n contrast to the relatnve absence
of these sequelae after dorsal root section where the mtegnty
of the ganghon cells 1s mamntained

The penod of freedom from pain following an effective alcohol
Injection varies being shortest when the supraorbital nerve and
longest when the mandibular division 1s injected An 1nadvertent
ganglion block 1n the course of a mandibular mjection may
account for the longer average duration of relief 1n this group
Adson (1926) reviewed 839 cases seen at the Mayo Clinic in which
a total of 2 338 wjectsons had been made In the successful cases
:c;h:;lfelalsr:;f;: ::;I:: tzoe‘igel‘]zen“r;onths Ap{;ro*umately 30 per cent
nenve could not be located or le)e:l::‘fc:;eue“he; because ’the
blocks prevented 1ts wfiltration The results mssue 1 otber Tovge

several other large-
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The techmque used by Jaeger (1955) follows closely that of

Ha

rris with the addition of the use of x rays to verify the post

tion of the needle His method 1n part 1s as follows

The procedure 1s carried out in the radiographic room
under light pentothal anesthesia on a Frankhn xray stand
After prercing the skin with a sharp pointed needle a 17 gauge
Jinch thinwalled spmal puncture necedle with a shightly
dulled beveled point § millimeters m length 1s nserted through
the skin of the cheek 3 centimeters below the malar bone and
between the ramus of the mandible ind the maxalla It 1s thrust
toward the well known anitomic location of the foramen
ovale unul 1t engages the base of the skull—using due caution
to move the pomnt about shghtly so as not to pierce through
the foramen ovale unknowimngly When the tip of the needle has
been fixed n the periosteum 1ts exact location 1s visualized by
a roentgenogram showing the base of the skull Angling
the tube shightly cephalad and hitting the mandible will facily
tate clear visualization of the basal forammna When the needle
tip can be clearly seen 1n relation to the foramen ovale 1t 15
moved the indicated distance m a directton so that 1t will
enter this opening At this point the edges of the foramen
can be palpated by the needle pomnt and the sensation of
entering the foramen 1s disunctly percerved There 1s almost
inariably a jerk of the lower jaw from compression of the
motor root as 1t comes through the foramen The prease
locatton cin be again verified by another roentgenogram
From this pomnt the needle 1s rdvanced 12 millimeters through
the foramen and 1nto the gasserran ganghion The measurement
must be approximated by esumating the distance the needle
15 advanced from the malar bone as the shaft 1s held firmly by
the left hand At some powmt between 12 and 17 mullimeters
from the foraminal edge blood tinged cerebrospmal fluid
may be obtained by jugular compression or syringe aspiration
This indicates that the needle tip has pierced the arachnoid
reflexion surrounding the ganglion and sensory root of the fifth
cranial nerve and that 1t has been properly placed in the
ganglhonic subarachnord fluid bearing space (Meckels cavity)
for the mjection As the needle 1s advanced 1ts stylet 1s always
kept 1n place to prevent obstruction of the Iumen from small
blood clots At the first sign of cerebrospinal fluid 05 cc of
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Duration of Pelicf

Fol owing Alcohol Injection \umber of Patients

No relief 27--n0 anacsthesia

No rehef 76—anacsthesa not recorded
Under 6 months 29

Under 1 year 44

Under 2 jears 44

Under 4 years 24

ToraL 27

Indications for Alcohol Imjection In view of the grnfymg
results obtaned by postersor root section 1nd the success with
which this procedure can be cirned out on elderly and even
poor risk patients the mdications for 1lcohol njections m our
opmnion are relatnely few Consequently we reserve injections
for those mdividuals whose physical condition makes operition
mmpossible—and 1 our experience tlus has been extremely rare—
or for those who refuse surgical intervention Injection may
senve as a temporzing procedure mn a pauent who 1s unable to
submut to surgery at the moment We have also found that 500 cc
of 10 per cent alcohol by slow intrwenous drp 1s helpful n
uding a patient over a severe period of pamn while already 1n the
hospital awaiting surgery

Alcohol 1njections may be of assistance where the diagnosis
1s not clear cut failure to obtun rehef of pun after a successful
mjection with good anaesthesia should make one discard the
diagnosts of tnigermnal neuralgra For diagnostic purposes the
most peripheral branches which supply the required =<rea are
mjected Third division blocks at the foramen ovale are to be
avoided 1n any patient with the shightest suggestion of bilateral
pamn for fear of damage to the motor fibers Third drision
injection may also lead to madvertent infiltration ;@To
the ganglion with resultant_scarnng making subsequent difter
entral section more. difficult and sometimes mpossible -

Alcohol mjection has had many proponents amongmen with
vast experzence in the treatment of trigeminal neuralgia This form
of therapy 1s recommended not only for pain relief which 1s ad
mittedly temporary but also i order to expose the patient to the
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series ot cases treated by alcohol injections show fairly consistent
findings Combining the reports of Patrick (1912) Grant (1936)
Horrax and Poppen (1935) Harris (1940) and Peet and Schnetder
(1952) the 1verage duration of relief in more than 1 500 patients
was as lollows

Aerte Injected Length of I elief
Supraorbrtal nerse 81/ months
Infraorbital nerve 12 months
Second drvision 12 months
Thurd division 16  months
Ganglion Permanent (several injections required)

As has already been stated freedom from pan outlasting the
period of anaesthesia for many months or years miy in some
mstances represent spontaneous rermssion of the disease rather
than 1 persisting effect of the block Repetitton of the 1njection
rarely provides as long a period of relief as the first and 15 seldom
justified Gasserian ganglion 1njections are technically more diffa
cult and more hazardous than peripheral mjections but offer
the possibility of long term or even permanent respite from pamn

In view of the hizards of ganghon mnjections and since mjec
tions by other routes afford 1t best only temporary relief we
have restricted this measure to an occasional instance where the
diagnosis was in doubt where temporary relief was mmperative
before operation could be performed or where the patent re
fused surgery

Two hundred and seventy four or somewhat over one third
of our prtients had had at least one alcohol injection either at
the Neurological Institute or elsewlhere before bemng seen by us
Twenty seven obtained nesther anaesthesia nor reltef in seventy
six additional patients the presence or absence of anaesthesta was
not recorded but they were known to have experienced no relief
In the remaimng cases relief lasted under s1x months 1n fifty nine
between six months and one year m forty four between one
and two years 1n forty four and from two to four years 1n twenty
four A number of these patients had recenved muluple blocks
sometimes as many as mine or ten before being seen by us with
varying penods of relief usually with decreasing effectiveness
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numbness postoperatively lias been overemphisized We arc
m agreement with this view

Techmque Familirity with head and nech dissection practice
of jection with colored solutions and wnstructions by those
expertenced 1 this held 1re prerequisites to 1lcohol 1njection
Until the three dimensional anttomicl relationshup 1s thoroughly
visualized 1t may be helpful to have a shull close 1t hand while
the procedure 1s being carned out

A successtul nlcoliol block of the tnigernal divisions requires
coopetation on the part of the pauent 1s his recognition of
sudden pamn along the course of the nerve 1s the most 1ccurate
mdication that 1t has been transfixed by the needle He should
theretore clearly understand the distribution of the pamn which
will be experienced when the needle 1s 1 the nerve and be able
to wform the operator of 1ts appearince by some pretrranged
signal such as raising his hand (without speaking or moving the
head) A mild sedative or analgesic may be admimstered prior
to the block though usually this 15 not necessary If alcohol n
jection 1s to be satisfactory the needle must enter the nerve
Injection of alcohol 1n the region of the nerve not only will not
relieve pamn but may damage neighboring structures If the
patient 1s uncooperative or if the nerve cannot be transfixed
the procedure should be discontinued 1 favor of 1nother trial
at a later date or of postenor root section

1t the second 1nd third divisions are involved each can be
mjected at the same session More commonly however the pain
and trigger areas are primarily mn one division with overflow
mto an adjacent diasion If the region primanly affected 1s
amesthetized by an injection the overflow pan 1s usually
controlled

The equipment for an injection mncludes two 5cc Luer Lok
syrninges one for the introduction of procamne to the shan {and
nerve 1t desired) and one to be used only for the final mjection
of absolute alcohol There are also provided two 35 cm 26
gauge needles to be used for shin infiltration and for supra and
infra orbital 1njections two short beveled 22 gauge lumbar punc
tlgre r:)eedles a centtmeter yuler and several short segments of

o 12 rubber catheter to serve as markers on the needle to limit
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type ot sensory change which w1ll become permanent after dorsal
root section Cushing (1920), for example expressed the opinion
that a previous alcohol 1njection serves to help the patient adjust
to the sensory changes which follow dorsal root section and make
dysaesthesas less annoying This would appear to be questionable
according to our statistics
In order to clanfy the relationship of preoperative alcohol
njections to postoperative paraesthesiae, a group of patients
treated by members of the Attending and Resident Staff of the
Neurological Insutute were nterrogated by interview and ques
tionnaire Responses were obtamned from 250 One hundred and
thirty nine stated that they were completely accustomed to
the numbness which followed postersor root section Seventy four
or 53 per cent had had alcohol mjections, and sixty fne or 47
per cent had not been injected Of seventy six patients who were
mildly annoyed by the numbness, thirty three or 43 per cent
had been mnjected while forty three or 57 per cent had not Of
the thirty hive patients who were extremely annoyed by the
numbness sixteen or 46 per cent had had n njection while
nineteen or 54 per cent had not

Tolerance ANumber
of of Per Cent Per Cent
Anaesthesia Patents Ingected Not Injected
Accustomed 139 53 per cent 47 per cent
Mildly annoyed 76 43 per cent 57 per cent
Severcly annosed 3 46 per cent 54 per cent

These figures would suggest that preoperative alcohol njec
tions had relauvely little effect on ability to adjust to the post
operative anaesthesia and that for this purpose they are of
doubtful value It 15 also of interest that 95 5 per cent of those
patients 1n our study who had had both alcohol mjection and
posterior root sectton preferred the surgical procedure Peet and
Echols (1946) did not recogmze the need of teaching the patient
how anaesthesia of the fice feels as an indication for 1 block
and Peet and Schneider (1952) on the basis of their experience
concluded that the 1mportance of preoperative mnjection with
alcohol to determine« whether the patient will complain of
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Infraorbital Injection The frorbital nerve, terminal branch
of the maullary nerve lewves the shull through the nfriworbital
foramen to supply the lower eyehd the shin of the side of the
nose the antenior portion of the skin of the cheek and the mucous
membrine of the upper hp It does not supply the mucous
membrane of the palate or upper gum This nerve 1s most fre
quently bloched when a trigger are1 15 present in the naso lxbial
fold a fairly common location The infraorbital foramen cin
be palpated about 1 cm below the midpoint of the lower margin
of the orbit The techmque of mjection 15 the same as for the
supraorbutal injection The canal runs laterally and upwards so
that the needle should be inserted into the skin about 1 cm
below and shghtly medial to the foramen A long hypodermic
needle can be threaded at least 1 cm mto the canal at which
pomnt aspration with the syringe should be attempted 1f arr
1s obtamed 1t indicates that the antrum has been entered nd
that aleohol njection 1s unsafe No more than 10 cc of 1lcohol
should be ntroduced drop by drop The pomt of the needle
should be moved several umes to insure destruction of all fibers

Injection of the Maxillary Dunston The maxillary nerve passes
through the foramen rotundum to traverse the sphenomaxllary
fossa where some branches are given off before 1t enters the
orbital cavity through the sphenomaxillary fissure When alcohol
15 successtully mjected mto this division anaesthesia 1s obtained
on the cheek side of the nose upper hip upper gum and palate
The nerve 1s inyected as 1t leaves the foramen rotundum in the
maxillary fossa

The 1njection 1s made with the patient supine on a stretcher
or table with the head tumned so that the affected side 1s upper
most and the sagittal plane of the skull 1s parallel to the floor
Some operators prefer to have the patient seated squarely in an
erect position with the side of the face to be injected towards
the operator A nurse or assistant supports the patients head
agamst her body to prevent hs withdrawing from the needle
No matter what position 1s utihzed 1t 15 most mmportant to have
the patient oriented 1n relation to the room i order to estimate
as accurately as possible the angle of msertion of the needle

The site of entrance of the needle for njection of the maxillary



18 Trgemnal Neuralgia Its History o Treatment

the depth of wmsertion of the lumbar puncture needles 1if the
Iatter 1re not marked 1n centimeters \bsolute alcohol obtauned
mn 2 cc vials 15 used for the injection

The skin 1n the region to be njected s sponged with tincture
of Zephiran or alcohol solutton 1nd the bony landmnarks are
palpated through a 2 x 2 cm square of gauze dampened with
the same solution Sterile gloves m1y be worn to carry out these
mjections but caution must be exercised to 1oid contimination
of the needles and syringes s only 1 small part of the field
15 sterile

When the nerve to be mjected h1s been successfully penetrated
some prefer to wnject a small amount of procume (less thamn
I cc) prior to the introduction of the 1lcohol With the needle
m the nerve trunk some force will be required for the 1njec
tion and the resultaint anqesthesia will serve 1s a preliminary
check on the position of the needle This procedure however his
the disadvantage of diluting the absolute alcohol thereby re
ducing 1ts destructive effect hence we prefer to omut this step
when possible The pain produced by the direct njection of
1lcohol rarely lasts longer than a few seconds and 1s of no greater
magnitude than a spontaneous attack ol trigemmnl neuralgia

The four injections we most commonly use are second
division third division nfriorbital and supraorbital nerves

Sufnaorbutal Injections The supraoibital nerve supplies the
frontal sinus the upper eyelid and the trigger arers n the
scalp or eyebrow This nerve leaves the orbit through the suprt
orbrtal notch or toramen usually felt 1t vbout the junctron of
the mner and middle third of the eyebrow Occasionally the notch
15 extremely shallow or the foramen may be on the under surface
of the orbital im but nevcrtheless accessible or the nerve miy
exit trom the skull in several smaller twigs

After sterilization of the overlying skin through a small wheal
of procune another needle 15 gently threaded as far into the
notch or foramen as possible Not more than 05 cc of absolute
alcohol 15 injected drop by drop Considerible edema will ensue
if alcohol 15 allowed to escape into the periorbital tissues In some
prtients mn whom the nerve has dnided befoie reachmng the
supraorbital rim a satisfactory mnjection 1s difficult Supraorbital
amulsion might better be considered 1n these patients
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nto the aren just below the sigmoid notch Through the w heal
thus produced 1 22 gauge short beveled lumbar puncture needle
with 1 Tubber check previously threaded to 1 point 55 cm from
the tip 1s mserted The needle 15 directed tpproximately 115
degrees upward to the sagteal plane of the shull nd angled
shghtly tornard 1 ¢, towards the nose also 1t an ngle of approx
mmately 115 degrees strihng the pterygoid platc at 1 depth of
about 45 em The pomnt 15 then withdrmn and angled further
fornard, a little at a time until 1t passes off the plate to enter
the sphenomaxillary foss1 1€ the needle 1s then 1mserted 55 to 6
cm 1t will prerce the maxillry diusion and the pattent will
immediately experience pain and pariesthesias mn the distribution
of the nerve If the needle 15 angled too far forward and upward
it may damage the tlurd fourth and sixth craniil nerves and
the ophthalmic division as they pass through the superior orbutal
fissure  With 1nsertion at the correct angle but at too great 1
depth the nasal cuvity may be punctured ‘'To nvoid these comph
cations and as a hinal check on the position of the needle a trial
mjection ot a small amount of procaine can be made before
wstilhing the alcohol Once the needle pont 1s known to be
within the nerve 1 to 15 cc of absolute alcohol 1s slowly m
jected drop by drop As pointed out above the use of procame
prior to the mjection of alcohol dimimshes the effectiveness of
the block and should be omitted 1f possible

Injection of the Mandibular Diwision The mandibular nerve
15 the most lateril division of the gassertan ganglion lewving the
shull through the foramen ovale at which pomt 1t 15 jowned by
the motor root of the trsgemnal nerve Thus relationship 1s of
the utmost importance when treating a patient who 1s suspected
of having bilateral tnigemnal neuralgia and 1n whom bilateral
damage of the motor roots must at all costs be avoided The
calamitous nature of bilateral motor root paralysis will be obvious
when one realizes that this division nnervates all the muscles of
mastication te temporal masseter external and interna) ptery
gowds and buccinator as well as the anterior belly of the digastric,
the mylohoid the tensor palati and the tensor tympan muscles
Recovery from this type of motor paralysis usually takes several
months and may never be complete After the emergence of the
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division 15 just below the middle pomnt of the zygomatic arch a
pont corresponding to the sigmoid notch This 1s located by
pheng the index finger n front of the trigus and ashing
the patient to open and close his mouth The condyle of the
mandible will be felt to move under the finger which 1s then
placed anterior to the condyle 1nd held at right angles to the
arcli When the patient agun opens 1nd closes his mouth a de

Supraorbital

Mental Foramen
-

Fig 44 Digrammatic representation of alcohol injection A 1 Needle
place for supraorbital mnjection 2 Needle 1n place for infraorbital mjection
B 3 Needle in place for gasserian ganghon 1njection

presston 1s felt 1n which the finger hes This depression 1s the
sigmoid notch For both the mandibular 1nd maxillary injections
the needle 1s mtroduced just below this point 1t 15 located about
25 cm anterior to the tragus of the ear on a Imme drawn from
the tragus to the nasolabsal fold

The shin 1s sterilized and 1 per cent procamne 1s injected
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mto the 1rea just below the sigmoid notch Through the wheal
thus produced a 22 gauge short beveled lumbar puncture needle,
with 1 rubber check previously threaded to 2 pont 55 cm from
the up 15 mserted The needle 15 directed approumately 115
degrees upward to the sagittal pline of the skull md angled
shghtly fornard, ¢ e, towards the nose also 2t wn ngle of 1pprox
imately 115 degrees striling the pterygord plate at a depth of
about 45 cm The pont 15 then withdriwn and angled further
forward a little at 2 tume until 1t passes off the plate to enter
the sphenomaxilliry fossa If the needle 1s then mserted 55 to 6
cm 1t will prerce the maxalliry division and the patient will
immedately experience pain and paraesthesias mn the distribution
of the nerve If the needle 1s angled too far forward and upward
it may damage the tlurd fourth and sixth cramial nerves and
the ophthalmic division as they pass through the superior orbital
fissure 'With insertion at the correct angle but at too great 1
depth the nasal cavity may be punctured To avoid these comph
cations and as a final check on the position of the needle a tral
mjection of a small amount of procamne can be made before
mstilling the alcohol Once the needle point 15 known to be
within the nerve 1 to 15 cc of absolute alcohol 15 slowly 1n
jected drop by drop As pointed out above the use of procaine
prior to the imjection of alcohol dimmshes the effectiveness of
the block and should be omutted 1f possible

Injection of the Mandibular Diwision The mandibular nerve
1s the most lateral division of the gasserian ganglion leaving the
skull through the foramen ovale at which pomnt 1t 15 joned by
the motor root of the trigeminal nerve Ths relationship 15 of
the utmost importance when treating a patient who 1s suspected
of having bilateral tmgermnal neuralgia and 1n whom bilateral
damage of the motor roots must at all costs be avoided The
calamitous nature of lateral motor root paralysis will be obvious
when one realizes that this division mnervates all the muscles of
mastication 1 ¢, temporal masseter external and internal ptery
gords and buccinator as well as the anterior belly of the digastric
the mylohoid the tensor palati and the tensor tympani muscles
Recovery from this type of motor paralysis usually tales several
months and may never be complete After the emergence of the
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mandibular nerve through the foramen ovale 1t conury/.\(
single trunk for only 2 to 3 mm before duviding 1nto 115 varous
branches The nerve must therefore be mjected just as 1t leaves
the shull 1t siustactory relief of third dnision pamn 15 to be
achieved This drvision carries sensition from part of the auricle
of the ear the external auditory meatus the lower poruon of
the cheek the lower lip the mucous membrane of the mouth
the tongue the lower teeth and gum

Pt’erygo:d\ SECOND DIVISION
plate /\ Crossing pterygord

Zygomatic arch maxillary fissure

~
Fig 45 D

1c shetch raung bony land ks 1molved 1n
mjection of both second and third divisons

In pomnt of technique this mjectron 1s 1dentrcal 1n all respects
to that of the maxillary division except that while the needle 1s
mserted at a 115° angle to the sagittal plane of the skull 1t 15
directed strmght 1mmard rather than shghtly fornard The necdle
pownt passes therefore just behind the pterygoid plate where
1t will reach the mandibular nerve at a depth of 45 to 5 cm
below the shin surface The three hazards in carrymng out tlus
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mjection re puncture of the custachin tube licerition of the
maddle menmgenl ariery s 1t enters the forumen spinasum
and passage through wd beyond the formmen ovle to the
ganghon Pan m the e1r usully mdicates thae the eustichin
tube h1s been pierced winle pun n the temple suggests 1ritn
tion ot the middle meningeal artery Inadsertent gnghon bloch
with the added 1sh of alcohol esciping mto the free spmil
thud spaces 15 more hkely to occur m edentulous mdividuals
Pain 1n the distribution of the furst or second divisions on n
sertion ot the needle should warn the operator that he has

Fi, 16 Dia rammatic representition of needle inserted for second division
€C
mjecuon Note hortzontal and verticle angles of 1nsertion

probably entered the ganghon At this point he may choose to
inject alcohol drop by drop 1n an atterupt to guve more permanent
rehiet by ganglion block or he may choose to withdraw h:
needle until 1t rests solely within the third division and 1n :
this division alone 1E the needle 15 not mserted deeper than 5 cjrenc

if aspiration for blood and cerebrospinal fluid 15 negative and
1f pain 15 expertenced in the thud division only the mjectio;

can be carmned out with 1lcohol alone omatting prehrmnzfry us:‘

of procine One to 15
arop by arop e cc of absolute alcohol 15 slowly mjected
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It will be noted 1n the 1bove descriptions that the same en
trance pomt 1n the skin 1s recommended for both the second
and third dnision mjections In the expenience of one of the
authors (J R) this ssmphifies the number of ngles 1nd measure
ments to be learned and has yielded sausfactory results Labat
(1922) has also pointed out the possibility of mjecting both the
masallary and mandibular nerves from a single pont of entrance
The more classical technique based on the method developed by
Levy and Baudoumn 1s to use the poimnt described for the pene

Fig 47 Dragrammatic representation of needle nserted for tlurd division
mnjection Note horizontal and verticle angles of insertion

trauon of the shin for mjection of the third diviston but to
move 1 cm tforward for injection of the second dnvision The
needle 1n the latter case 1s then advanced m a forward and
upward direction at an angle of 110 to 115 degrees with both
the vertical aud horizontal 1xes of the shull When the pterygord
plate 15 encountered usually at a depth of about 5 cm the
needle 1s angled further forward until 1t shps over the edge of
the plate into the pterygomaxllary fissure The second division
lies at a depth of 05 cm 1n this fissure As can be seen there
are only munor differences betneen these techniques
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Atter becoming proficient m carrying out njections, one maiy
vary the site of msertion of the needle shightly dependent on
the nene to be mjected md the shipe of the patsents skull
Alcohol mjection 1nto the divisions wnd branches of the tngem
mal nerve 1s based on the ability to visualize the three
dimenstonal natomy msolied Once the surgeon has mastered
the procedure the need to follow cook book 1nstructions 15
obviated The mstantaneous sharp pan i the area supplied
by the divsion to be mjected when the desired nerve 1s entered
remuns the most dependable indicztion of the position of the
needle

Electrocoagulation In lieu of injection of 1 destructive material
Rarschner (1931 and 1933) suggested electrocoagulation of the
gasserian ganghon A needle nsulated except at its tip was
mserted through the foramen ovale with the aid of a special
frame attached to the head Relief was thus achieved mn 96
per cent of 250 patients (1936) Over a five year period there
was a recurrence of pamn m 25 per cent but recoagulation was
easily performed Zenker (1938) working in harschners clime
had four deaths 1 500 cases of electrocoagulation hubanyt
(1946) published his results obtained after coagulation of the
ganghon 1n 460 cases There were two deaths mn his series
Twenty eight per cent of his patients had a recurrence of pamn
m thirteen Lheratius developed and two eventually lost an eye
Ruland (1953) reported good results with electrocoagulation as
a technique for peripheral trigemmal blocks Grant (1936) uul
1zed electrocoagulation of the infraorbital nerve after operative
exposure and avulsion of this branch under direct vision as a
method of producing more complete destruction
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It will be noted 1n the above descriptions that the same en
trance pomt 1n the shin 15 recommended for both the second
and third division mjections In the experience of one of the
authors (J R) this simplifies the number of angles 1nd measure
ments to be learned and has yielded satisfactory results Iabat
(1922) has also pointed out the possibihity of injecting both the
maxilliry and mandibular nerves from 2 single pont of entrince
The more clissical techmique based on the method deseloped by
Levy and Baudoumn 1s to use the pomnt described for the pene

Fig 47 Diagrammatic representation of needle inserted for tiurd division
mjection Note honizontal and verticle angles of insertion

tration of the shin for injection of the third division but to
move 1 cm torward for injection of the second division The
needle i the latter case 1s then advanced in a forward and
upward direction 1t an angle of 110 to 115 degrees with both
the vertical and horizontal axes of the shull When the pterygoid
plate 15 encountered usuilly at a depth of 1bout 5 cm the
needle 1s angled further forward unul 1t ships over the edge of
the plate into the pterygomaxillary fissure The second division
lies at a depth of 05 cm 1n this fissure As can be seen there
are only minor differences between these techmques
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name ot the surgeon the date of performance, sex and age of the
patent durition of the disease length of the segment removed
and other pertinent details Reviewing the facts thus ssembled
Towler concluded that the results of neurectomy 1lthough they
do not bear out the brilliant 1nticipations once held yet re
such as to grve surgeons quute as much confidence m this 1s m
other operations when but a remote hope of cure can be held
out and which must be necessirily but palhative n the large
majonty of cases In this sense alone neurectomy m properly
selected cases 1s mot only justified but most imperitively
demanded

Foulers cniticil study stimulated [urther efforts 1t solution
ot the problem Beciuse of the dubious results of section of the
divisions of the trigemunal exther intracranially or extricranially
another procedure was evolved Working independently Rose of
London (1890) and Andrews of Clucigo (1891) developed an
operation which Rose was the first to perform This consisted
m section of the zygoma and coracord processes and detichment
of the masseter and temporal muscles to expose the base of the
shull and the foramen ovale Trephining was then done to expose
the gassenian ganglion and the second and third divisions were
sectoned The ganghonic ussue, winch 1s exceedingly soft could
then be pulled away piecemeal with curved hooks or as Andrews
suggested curetted The dangers inherent n this procedure in

which the ganglion could not be adequately visualized did not
commend 1t as a satisfactory method

Palliative Surgical Procedures

The value ot peripheral sections 1n selected cases particularly
those patients 1n a debilitated state has agam been tightly
emphasized by Grantham and Segerberg (1952) In their series
the average duration of relief was 33 2 months with a range from
fue months to eight years The longest period of rehef from
supraorbital avulsion we have had has been six years and for
the infraorbital two years The relief 15 usually longer than can
be gained by alcohol ingection and avoids the harrowing expen
ences which so frequently accompany the latter procedure The
value of this palliative method should not be lost to the arma



CHAPTER \

TRIGEMINAL PERIPHERAL
NEURECTOMY

Somc ot the erlest work 1n neurosurgery wis directed toward
relief of the excruanting pun of tnigemintl neuralga  The
it attempts as has previously been stated consisted m periph
eral section of the trigeminal divisions

Among the Americin pioneers m this freld wis Carmnochan
(1856) Professor of Neurosurgery in New York Medical College
In accordince with Ins belief that the real seat of the disease
lay mm the trunk of the nerve and that no operation could
ration1lly lexd to 1 successful result unless all the branches
extending from 1t were cut off from communication with the
bramn he directed his attack to Meckel s ganghon through the
maxillary smus This ganghon composed of griy matter he
describes as 1 generator of nervous power of which Iike 2
galinic battery 1t affords 1 continuous supply while the branches
of the ganghion under the mfluence of the diseased trunk sere
15 conductors of the accumulated nervous sensibthty In his
report ppearing in 1858 he describes three cases mn which the
ganglion was removed with 1n inch or more of the second drvision
of the trigeminal nerve

In the next three decades numerous peripheral sections were
reported by J R Wood (1866) R Fowler (1886) and others
and several collected series appeared n the literature In Germany
Wagner (1869) published an exhaustive review of neurectomy
for relief of neuralgin of the fifth crinial nerve ten years later
Dennis (1879) collected and tabulated neurectomies involving
the second division together with remosval of the sphenopalxtine
ganghon according to the method of Carnochan and n 1886
Fouler presented detuls of eighty three operitions (mostly per
formed after the appearance of Wagners series) including the
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CHAPTER \I

HISTORICAL BACKGROUND OF
TRIGEMINAL DORSAL
ROOT SECTION

Holding as I do thus opumton 1 beltere that operatwe
prrocedure in these cases is an unperatine duty when all
medical measiwres of rehef have fatled

— Sie VicTor HORSLFY

Tl\e madequacy of these early procedures and 2 better under
standing of neuroanatomy led mevitably to a more fundamental
approach to the problcm/ln 1891 Horsley Taylor wnd Cole
man published an account 1n the British Medical Journal of an
exposure of the gissenan ganghon through the temporal bone
By opening the dura and retracting the temporal sphenordal
lobe they were able to bring the ganglion and dorsal root wto
view and to avulse the root thus laymng the foundation for the
future development of trigemmal dorsal root section/

£ A year after Horsleys operation Frank Hartley (1892) of
New York proposed the procedure which 1n 1ts essentials s still
used tor exposure of the gasserian ganglion He made a small
omeg shaped 1nciston just above the zygoma and turned down a
flap including the shin muscle and bone exposing the ganghon
by an extradural approach The nerves were divided at the
foramen ovale and rotundum and the part between them and
1 pomt beyond the gisserian ganglion was exased/Hartley s
first operation was done on August 15 1891 1t was presented
belore the New York Surgical Society on January 13 1892 and
was first pubhished m the New Yor! Medical Journal March 1
of the same year followed by addiuonal cases mn 1893 On
February 23 1892 sr< and a half months after Hartley s operation
Fedot”hrause independently employed a sumilar approach pre
senting his case before the Deutsche Gesellschaft fur Chirugie
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mentarium of the neurosurgeon since 1t 1s so sumple carries with
1t no complicanions 1nd the rehef albert temporary 1s certam

Supraorbital and Infraorbital

Neurectomy

Only minor technical points need be emphasized The ncision
for the supraorbital nerve should be made within the eyebron
without shaving since occasionally the hair if shaven may
grow back a shade highter or darker and a relatnely long time
15 required for regronth Another technical pomt trivsal though
mportant 1s the use of forceps with rounded jaws to grasp the
nerve, so that as 1t 15 twisted around the forceps 1t will not be
cut by a sharp edge A second forceps 1s applied after a small
part of the nerve has been withdrawn so as to obtan a fresh
hold and twisting 1s 1gain continued In this manner a longer
segment can be obtained and the nerve can thus be torn as close
to the ganglion as possible The nearer the ganghon the greater
the damage to the ganglion cells The duration of relief 1s depend
ent primanly on the degree of central chromatolysis of the gwn
ghon cells and the number of cells destroyed For this reason as
much of the nerve should be avulsed as possible

In order to avoid a visible scar the infraorbital nerve 15
exposed ntraorally Section of the infraorbital 1s made wntra
orally by carrying the masion through the mucous membrane
at the apex where 1t 15 reflected upon the masilla about 15 cm
above the alveolar border The periosteum 1s elevated and the
wnfriorbital nerve 1s easily identified as 1t emerges through the
infraorbital foramen 1n line with the upper canmne

After the nerve has been awvulsed the severed end can be
cauterized by passing a small wire within the foramen and
touching the wire with the cautery The inciston n the mucous
membrane 15 closed with fine catgut
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Fig 48 Sir Victor Horsley Courtesy New Yorh Academy of Mediane Sir

Victor Horsley 1n 1891 was the furst deliberately to sever the trnigemunal
dorsal root for trigeminal neurtigin

A broad copper 1etiactor with smooth md everted edges 15
then gently shpped underneath the lobe and slowly but
steadily raised The lobe 1s partly molded partly lifted up
wards and the floor of the skull 15 then ewsily seen and
sllummated with the electric hght The guide to the fifth
nerve 1s the upper border of the petrous bone The lobe bemng
raised 1 little more the edge of the tentorium will be defined
and the point 1t which the hith nenve passes beneath 1t could
mn the first cise operited upon be seen The position of the
el m whach the nenve 1s lying just 1bove the ganghion must
then be estmated and a small puncturing mnasion made nto
1t As 1t 1s 1bout 1 quarter of an inch 1 dinmeter 1t can be
recognized 1s soon 1s the puncturing instrument passes mto 1t
nd the dura forming 1ts roof should then be slhit open The
nerve m this way 15 exposed and 1s found to be freely lying
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June 10 1892 and describing 1t mn the dichw fur klimsche
Churugie the following October 11 The procedure, 1t the sug
gestion of Horsley came to be known 1s_the Hartley hrause
method but priority 1 its use clerly belongs to Hartley whose
operation ind publication ntedated those of Ins European con
temporary

Cuslung (1900) referred to lus approach as differing only m
details from that devised by Hartley In order to avoid bleeding
from the middle menmgeal artery Cushing suggested going !
sufhiciently low so 1s to work beneath the middle meningeal as
1t passes along the surface of the duraz1 trvial modification nd
of lhttle consequence 1n view of the vamable course of the
middle memngeal artery on the surface of the durz,

With this genernl background for the evolution of the operation
of trigeminal dorsal root section 1t m1y be well to revien 1
fuller detarl some historscal aspects the sigmficance of which
has untortunately been obscured Horsley s fundimentl concept
has never been accorded the credit 1t 15 due It seems fittng there
tore that lus 1ccount of the first trigeminal dorsal root section
to be deliberitely plinned and carried out should agam be
presented
v Attempts to stip ot the ganghon along 1ts upper half ind
near the cavernous smus imost mvaribly resulted mn tearing
of the sinus For this reason Horsley concluded that complete
removl of the gsserimn ginglion was not pracncab]e/ Finding
this to be the c1se  he writes I then considered the possibility
of dnviding the fifth nerve behind the ganghion  Having tried this
operition on the monkey nd xUso on the cadner he under
took 1t on a pruent with recurrent pam referable to the second
and third trigemunal divisions following earlier peripheral sections

Referring to the operauon some years lnter Horsley mentions
the name of Micewen stating tht independently they hid done
1 trigeminal dorsal root section dividing the dorsal root and thus
making sure to cut otf all possible paths between ganghon cells
and the central Apparitus ot the nerve Macewen fatled to publish
his work but Horsley s operation was reported n detu] Decem
ber 12 1891 In this wccount he refers to Ins method of exposing
the temporo sphenoudal lobe 1pd the tugemnal dorsal root s

follows
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Van Gehuchten (1903) 1 referrng to Horsley s operition,
erroneously s1ys that Honrsley had intended to remove the ganglion
but was forced to 1vulse the root not 1s n operion of chowce
but because of uncontrolible bleeding Tiffny (1893) how
ever gnves tull credit to Horsley and s1ys of the operition  while
the result wis not fuourible both conception nd execution
thereof were worthy of their distinguished wthor  Ferrier (1890)
had given expression to a sumlar concept some years earlier
when he proposed 1n a discussion of Roses operition on the
gussenan ganghon that the section of the nerve 1bove the gn
glion mught cause ascendmng degeneration nd thus lead to rehef
by producing atrophy of the centers Van Gehuchten believed
that the same physiological exurpation could be 1ccomplished by
sudden forcible avulsion of the perspheral diviston which would
be followed within twenty five to thirty five days by destruction
of the ganglion cells

The next reterence to dorsal root section 1s made by Spiller
seven years atter Horsleys operation m a paper by keen and
Spaller (1898) In subsequent publications Spiller has himself
frequently referred to his statement and 1t has served as a basis for
crediting him—ertoneously—with priority in the concept of the
operation His pathological report on seven gangha removed by
Keen concludes with the following statement If 1t could be
shown that the sensory root of the gasserian ganglion does not
unite atter 1ts tibers are divided we should have a fact of great
importance  Division of this root would probably be a less
serious operation than removal of the entire ganghon and
mught have the same effect 1 the relief of pamn but the surgical
difficulties might be msurmountable Experiments on ammals
to determine whether or not the sensory root of the gasserian
ganglion umtes «after section of the fibers might result n a
lessening of the great mortality now existing 1 operations
on the ganglon In essence the 1dea here expressed does not
differ trom that ot Ferrier or from the concept 1inherent m
Horsley s operation except for the proposal to establish exper:
mentally whether or not regeneration of the sensory root takes
place Actually Spiliers statement raises doubt as to both the
1dvisability and feasibility of the procedure
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n the lttle passage Since the recurrent pain imvaded
apparently the stump of the second division I thought 1t best
to attempt the operition of diiding the nerve behind he
ganglion The patient had not eaten any food for several
months and was not 1 1 good condition to undergo the
operation However as her state was a desperate one, I agreed
to perform the operation warmmng her friends that there might
be fatal collapse even on the table As a matter of fact the
operation presented no specinl difticulty beyond that of a very
tedious nature I resected the zygomn 1n order to have more
room but I feel sure now that that ws 1 useless complication—
that 1t was quite posstble to have reached the nerve without 1t
and I regret having done 1t because 1 think 1t of course aided
m producing the shock which caused a fatal termmation to
the case On exposing the nerve m the cinal behmd the
ganglion, 1 passed a small blunt hook 1round 1t, and 1t then
occurred to me that the small branch of the basilar artery
which 1ccomprnies the nerve mught give some trouble T there
fore thought one might safely attempt avulsion of the nerve
from the attachment to the pons ind on gently druvng on 1t
with a hook this was eastly accomplished

Unfortunately the patient died Horsley attributed her death
to shock

I tound there w1s no cwse of death except that already
mentioned 2e shock There had been a shght amount of
oozing 1nto the subarachnord spice but nothing to produce
any compresstion at all and of course of that there were no
symptoms during life At the moment when the fifth nerve
was seprrated from the pons although the patient was well
under the anaesthetic there was arrest of respiranon and the
pulse could not be felt Tius listed for probably not more
than three to four seconds and then the respiratory move
ments and the pulse became normal On reviening the result
of this operation 1 am sausfied that the unfavourable termna
tron was due to the special crrcumstances of the case and the
considerable series of experiments on the lower apmmals which
have been made umolung the diviston of the fifth nerve show
clearly that the merc exposure nd section oi}hc nerve 15 not
of itself dangerous to hic
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wulsing the central end without ramoval of the ganglion  as
when the ganglion 1tself 1s excised

Following this defimte and forthright statement by Barker
Spiller nd Fruer (1901)* operited on dogs Of these cxpert
ments Spiller wrote

Frazer has cut the scnsory root of the trigeminal nerse m
1 large number of dogs Seven of these Ined long cnough for
 study of the nervous system by the Maich: method [The
1talics are the nuthor s ] The results of my microscopic ex umin
tions of the nervous system from these seven dogs 15 1s follows
Two of the dogs numbers 4 1nd 53 werc espeanlly satslctory
for microscopic examinations wlule the others presented too
hule degenerwuon to permmt of ‘aluable conclusions being
drawn In dogs 4 and 5 1t 1s evident that the Iateral portion
of the extracerebral sensory root of the trigeminal nerve was
cut while the median portion was not cut

Even the two dogs which were especially sauskictory for
microscopic examunations cannot be said however to afford
any lustologic evidence as to regeneration of the sensory root
since for Marchi stains to be useful the 1mimals must be s1crificed
within a short period Furthermore only two of the Iarge
number of dogs showed satstactory degeneration and m these
two the dorsal root lind ben only partially cut Thus 1t was not
shown experimentally by Spiller and Trazier that the sensory
Toot of the gasserian ganghion fails to umte after its fibers are
diided Consequently Spiller turned to the literature saying

and with this object m view an examnauon of the hiterature
15 desirable  On this basis though no evidence was brought
forth that the trigemmal dorsal root did not regenerate Spiller
concluded that because of the great mortality 1n remov1l of the
ganglion dorsal root section was destrable

While there 15 no 1dea of withholding from Spiller and Frazer
the credit that belongs to them for their valuable contributions
to the tield ot trigeminal surgery 1t has seemed desirable here to
place m proper chronological sequence the steps 1n the estab
Lishment of trigeminal dorsal root section that 1t may be viened

Frazier June 1901 stated

T began some 1» months ago wu
th Dr Spiller
operation on dogs S ’

te alter the Philadelphia symposium had been held
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In April 1900 1 sympostam on The Tfth Nerve m Its
Neurological and Surgical Relations was held i the College
ot Phystaans Pluladelphia at which keen and Spiller Cushing
Davis Barker, Abbe and Dana presented papers No reference
by Spiller 1s found in this symposium to any experimental work
nor indeed to my dorsal root sections Barker however 1 lhus
presentation made the unequivocal statement that in tic doulou
reux due to disease of the peripheral set of trigemmal sensory
neurons reltef should be as complete and permanent by cutting
the nervus trigeminus between the ganglion and the pons and

Fig 49 Frank Hardey Courtesy New York Academy of Medicine Frank
Hartley i 1892 was the furse to develop the extraduril approach to the
gasserian ganglion
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v
the recogmtion 1t merits Later whan Trzier (1925) proposed
wint he termed subtotn] secion  nd by subtottl scction s
implied section of only those fasacult which supply the outer
two thirds of the gghon 7 no reference wis made to Tiffany s
basic 1der of domng a subtotal ramoval m order to sive the senst
toaty of the cornet

Fig 90 Lows McLane Tiffany Photograph of portrait Courtesy William

S Stone Dean Unmnversity of Mar:
yland School of Medicine Lo
Thifany 1 1896 wis the first ta e

ropose saving the ophthalmic fib
g ibers 1n
order to protect the cornea and i IRUG—The_{irst (0 advise sE:\rmg :h;

mMotor_root
e
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against 1ts true historical background Actually, Spillers tenta
trve suggestion was antedated eight years by Ferriers opmmon
quoted above and was framed i more positive terms by Barker at
the Philadelplia Sympostum which has been cited Frazers
reference (1901) to ths plan of operition so radically different,
suggested to me by Willinm G Spaller fails to t1ke 1nto account
the tact that Horsley had deliberately cut the trigeminal dorsal
root ten years earher The only real difference between the two
procedures lay in the fact that Frazier, operating on October 12
1901 wused Hartley s extradural approach which with the strides
1n neurologic surgery in the ntervening period had become
established 15 the standard route for exposure of the gasserian
gnglion The fundamental concept was identicl

The further retinements of trigeminal dorsal root section are of
equal historic sigmbicance  To Tiffany of Baltimore we are
indebted for two muor developments—subtotal resection and
presersation of the motor root “The first suggestion for subtotal
resection was made by Tiffany in 1896

It m1y be accepted he wrote without hesttation that
the ganghon and branches can be removed after bemng clearly
exposed I doubt the expediency of so domng 1 The furst
branch 1s never affected alone 1t m1y be mvolved reflexly
2 Trouble of one hind or nother has often been met with
when the fust drvision 1s removed Involsement of the eye
shous 1tself as anaesthesta of the cornea requiring protection
for a long ume panophthalmits etc These are the two main
reasons why 1t 15 well not to take wway the upper portion of
the ganghion and first branch but rather to remoyve the second
and third branches with the corresponding portion of the
ganglion

In a paper by Kecn and Spiller two years later (1898) heen
refers at length to Tiffany s suggestion that only the outer two
thirds ol the ganghon together with the second and thurd
divisions should be removed and the mnner third left Since the
only object in leaving the mner third 1s the consideration of
viston heen felt that this was an unnecessary refinement and
that any difficulty with the eye could be handled

Tiffany s valuable 1nd fundamental concept has not received
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In keen and Spillers paper (1898), heen refers to Tiffanys
suggestion saying  Tiffany has expressed the opimon (1) that
the motor root can be saved and (2), that it ought to be saved
keen felt that the only possible absolute necessity for preserving
the motor root would be the need for preserving 1t in case of
bilateral ganglion resection This has never yet been necessary
and will surely be extremely rare

More than twenty years later the problem of the motor Toot
was still a Ine one In 1921, Frazer stated A year ago I took
up this motor toot problem and found a solution [In a footnote
he credits Dr C C Coleman with suggesting to him the use of
the electrode during the war] In the past the motor root was
often sacrihced because the surgeon was afraid he mght be
leaving a fasciculus of the sensory root with all its unfortunate
possibilities But with the use of the electrode the motor root
when exposed can posttively be 1dentified as motor by observing
the temporal muscle contact With this refinement 1n technic
the radical operauon might be said to be beyond criticism
Symmetry of the face 1s conserved as there 1s no atrophy of the
temporal muscle there 15 no deviation of the jaw since the

pterygoild muscles are intact and mastication 15 1 no way
mterfered with

Later mn the same year he wrote

Z The exposure of the motor root 15 50 easily obtained that
one wonders why for so many years 1t was needlessly sacrificed

This 1s of advantage not only from the standpoint of
cosmetics or of the greater ease of mastication but also because

1t at once solves the problem of how to deal with bilateral
trigeminal neuralgia -

In 1929 however in considermng the function of the mesence
phalic root and fearful that afferent fibers mught be contained in
the motor root Frazier came to a somewhat different conclusion

Whether or not the premises Justify the deduction 1 have of
late abandoned my previous practice of conserving the motor
root n radical opertions for trigeminal neuralgia  Nevertheless

m subsequent reports he sull referred to preservation of the
motor root
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In reviewing the literature on the various procedures wlich
had been ttempted for the relief of trigemmal nuralgia Tiffany
reported a mortality rite of 22 per cent for gasserian ganglion
operations 1 figure which Spiller (Frizier and Spiller 1902) con
sidered so ligh that the neurologist refers his patients with uc
douloureux to the surgeon with great hesitation

We are turther indebted to Tiffany for the principle of saving
the motor root though this contribution too seems largely to
have been overlooked The earliest suggestion of the possibihity
was made n the first of three papers (1894) appeiring i three
successive years Commenting on one of the four cases upon
which he had operited up to that tme Tiffany wrote When
dividing the third division of the nerve in Case 4 1 believe that
I 1solated 1nd recognized the motor brinch before dividing it
Not having provided myself with a sufficiently long and fine
electrode I could not prove the accuracy of my opinion by electric
stimulation and therefore divided everything By leaving mntact
the motor branch the patient would not have food collect m
the cheek of the parilyzed side and in the future operations
effort should be made towards this end

The der 15 agun brought forward two years later when
Tittiny reviews his own expertence and that of others The
expediency of attempting to s1ve the motor fibers accompanying
the third branch may be considered Usually I have not taken
the pams to do so yet I have thougnt that I recognized them
Reterence 15 then made to a case (106 of the collected series but
Tittany s own second case) 1n which the muscles of mastication
were made to contract again and again by passing a tenaculum
under the tlnrd branch close to the bone  And 1t was perfectly
evident says Tiffany 1n his report of the case that had 1t been
desired the motor branch could have been left intact  Fmally
reference 15 made to a case of bilateral trigeminal neurilgia

Lately (Case 108) comes the suggestion that an operation may
be expedient on both gasseran gangha and 1if so a bilateral
paralysis of the muscles of mastication would be unfortunate
Winle the necessity for a bilateral operition 1s remote yet the
Hartley hrause operation will be more complete 1f the motor
root 15 spared and 1 think 1t ¢can be




CHAPTER \11

SUBTEMPORAL TRIGEMINAL DORSAL
ROOT SECTION

AS appears from the preceding pigesﬁ:mzxer was the first
to put nto ettect Tiffany s suggestion that the ophthalmic fibers
be saved 1n order to conserve the imnenation of the cornex Ths
procedure Frazier defined as subtotal resection of the sensory
roo}/saymg by this expression I 1mply leaving one of the mnner
fasciculi 1ntact It 1s not at all a difficult matter to 1solate
the mnermost fasciculus of the sensory root as mmplied 1n sub-
total resection
Since m a number of patients pan may for many years be

limited to a single dnision of the tngemmal \étookey (1928)
recommended a turther refinement of dorsal root section which
he termed: differentiat section 1mplying thereby that when pam
was limited to one division only the fibers from that dnvision
i the trigemnal dorsal root need be sectioned leaving intact
the remaining fibers and thereby limiting the area of sensory loss,/
Thus 1f pam mmolves the third division the fibers i the dorsal
root derived from that division are sectioned leaving mtact
those from the second and first divisions Simitarly fibers from
the second or the first division may be severed without inter
ference with those of the other two -
/Fortunately the arrangement of fibers in the dorsal toot close
to the gassertan ganghon corresponds faurly accurately to the three
dusions of the trigemmal nere The ophthalmic division—s
smiller than the mullary and the maxillary 1s smaller than the
mandibular These same proportions hold true within the dorsal
root Selection of the fibers from the third and the first divisions
cn be made with a fair degree of accuracy Isolation of those from
the second 1s more difficult and more subject to error In 1 few
patients m whom differential section of the second division has

181
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For continued advncement 1n the field of trigeminal surgery
we are deeply indebted to Splll_e—r and Frazier whose work has
been so remarhably productive Throughout the years from
Frazier s tirst successtul trigeminnl dorsal root section on October
12 1901 = senes of sumuliung studies 1n this field has been
presented No two men have contributed more to the advance
ment of this branch of neurosurgery Happily the work so well
begun hns been carried on at the University of Pennsyliania with
equil distinction by Francis Grant and lus confreres
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believe with Adson that stimulztion of the motor root 1s not only
a tedious procedure tending to prolong the operitton but that
the results are uncertun nd may even be misleading

Frazier s atutude 1n this matter of motor root preservation
has already been discussed We hwse considered it essentinl at

TOTAL SECTION SUBTOTAL SECTION

DIFFERENTIAL SECTION

D
e 59
Fig 52 Sensory loss after A total secuon B subtotal secuon € and
D differenual section
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heen done only blunting of sensation has been obtained but pamn
has nevertheless been abolished Occasionally all the fibers within
the root will appear as a compact umt rather than as discrete
bundles For this reason we have never felt jusufied in assuning
the patient 1n advance that differentinl section will be done,

There remamns always the chance that the pan may extend
mto another divsion or that 1f all the fibers are not severed
recurrence may trhe place These possibiities should without
ful be made clear to the patients in advance In our experience
they have been more than willing to face the nisk of recurrence
and those 1n whom reoperation has become necessary have been
gratetul tor the limited loss of senstuon and wilhng agun io
submit to surgery

Fig 51 Photograph of patient showing area of sensory loss after differenual
sectson of mindibular fibers within the dors1l root  (Area of sensory loss on
scalp due 1 part to operatine mncision )

o/ Reference has been made 1borve to Tiffany s suggestion that
the motor root be spared Peet (1818) was the first 2ctually to
put thus wnto practice He reported saving the motor root 1n five
of eight trigeminal dorsal root sections Adson (1922) exposed the
motor root 1nd 1dentified 1t by retracting the mesial wspect thus
1cvealng the separite motor fibers beneath 1nd idependent
of the sensory root Neither Peet nor Adson found 1t necessary
to stumutlate the motor root for 1ts identification since this wis
sufficiently clear by 1ts position and characlerv Most surgeons
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believe with Adson that sumulation of the motor root 1s not only
a tedious procedure tending to prolong the operation but that
the results are uncertain and m1y even be misleading

Fraziers atttude 1n this matter of motor root preservation
has already been discussed We have considered 1t essential at

TOTAL SEGTION SUBTOTAL SECTION

DIFFERENTIAL SECTION
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total section B subtotal secion G and
D ditferential section

=)

Fig 52 Sensory loss after A
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least to make the attempt 1n view of the ever present possibility
of bilateral neuralgin Furthermore as has been sud¥by pres
ervation of the innervauon of the temporal masseter and pte
rygord muscles atrophy 1s avoided a better cosmetic result 1s
obtamned and the masticatory function 1s saved vV

Selection of Patients for Operation Pauents have been ccepted
for section regardless of age or physical condition—even those
with such disabilities s severe hypertension coronary disetse
hemiplegin or renal nsufficiency alone and n combinition—
sice we believe that only operation will afford permanent relief
and that cessation of the unberable pain 1s imperative If the
patient has not been ble to cat or drink 15 dehydrated and has
high blood pressure 1 day or two in bed with glucose mtra
venously phenobarbital and 1 good sleeping potion has been
helpful by way of preparanon for operation

Fig 53 Photograph of patient with mouth open Motor root spared jaw does
not deviate

Many ot our patients could not or 2t least preferred not to
survive if permanent relief could not be given The majority had
sulfered tor a number of years alcohol njectuons had afforded
only temporary relief aind finally none at all so that operation
offered the only hope of surcease It 1s true as Grant has stressed
that trigemnal neurtlgia 1s not a fatal disease nd therefore
metsures must be taken which afford the greatest likelithood of
success with the mmmmum rish This 1 our opmion 1s most
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readily achieved by subtemporil trigemmal dors1l root section
In evaluating our results and operative mortality the fict that no
selection ot patients has been made must be taken mto con
sideration, though mn this respect we offer no 'lpologlcs

Special Instruments In any chimc where trigemmnal dorsal
yoot section would be undertiken the requisite spccnl equip
ment 1s available The particulir nstruments are merely a matter
of preterence on the part of the surgeon

An adequately lighted field 1s essentinl This my be obtuned
by hghted retractors or by outside hights either 1 head lhmp or
properly placed floor lamps We prefer outside lights since 1f
the lield suddenly becomes bloody from the middle meningeal
artery the 1llumnation from a lighted retrictor 1s often obscured
at the very moment when 1t 15 most needed

We have tound a few small dental tools imvaluable 1in plugging
the foramen spinosum and 1in separating the dura from the
bone aiter the trephine opening has been made buction appara
tus 1nd cautery are very important as ire also small pledgets
of Gelfoam

Position of the Patient The patient 15 placed 1 a modified
dental chair which was adapted by the sentor author n 1922 and
1s st1ll m use The chair rests on a platform with rollers to permt
easy movement A postertor attachment for an adjustable head
rest was made and an adjustable arm holds a small 1nstru
ment table The arms are remoiable to facihitate placing the
patient 1n and tahing him out of the chair Without disturbing
the sterile field the back of the chair can be lowered 1if need
be to bring the patient mto a prone posiion and can be
eletated as desired as the operation progresses A lower upright
position 1s used unul the foramen spmosum 1s 1dentified and
plugged Thus 15 usually followed by gradual elevation by use of
the foot pedal so as to keep the operative field at a level with or
shightly lngher than the surgeon s eyes thus giving him visual
wzation of the field without stooping For closing the masion
the chawr 15 agan lowered 5o as to have the field at a con
vement level

The hed 1s placed with the zygoma parallel with the floor
and turned shghtly toward the side of the operation thus allow-
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g blood and spinal fhud to drain away from the operatnve freld
A canvas piece over the face holds the head 1n posiion [he
legs are wrapped with elistic bandages and maintamed at an
elevated angle The drapes are accordion folded to allow for
change 1n position from sitting to recumbent While there has
rarely been need for such a change proviston should be made to
permut 1t

Fig 54 Patient 1n position for subtemporal cxposure of the gasserian ganghon

and tngeminal dorsal root The head should be shghtly tilted toward opera

trve side to allow blood and fluid to gravitate from nasion The legs should

be elevated and elastic bandages applied The drapes are accordion folded

over small table to permit pauent to be placed 1n rechnmng posiion or 1f
aeed be 1n Scultetus position

Anaesthesia 1 ocal anaesthesia h1s been used almost exclustvely
The age and physical condition of many of the patients would
mn our judgment make operation under 1 general anaesthetic
too hazardous 1rrespective of the shill and resourcefulness of the
modern amesthetist and the newer anaesthetics available

On entenng the hospital the patient recennes phenobarbtal
whtch 15 continued unul the mght preceding operation when
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1 sleeping potion 1s given 1t 9 P M, with nstructions that this
1s not to be repeated during the mght In the morming n hour
and 1 hili before the patient 15 brought to the operating room,
200 mgm ot sodium luminal 15 wdministered hypodermically No
other medication 15 given untl the pauent 1s n the operiting
charr ready to be tiken mto the operiting room Lither 10 mgm
or 15 mgm of morphme and 0 1 mgm of scopolmine 15 then
given An intrivenous solution of 5 per cent glucose 1n saline
15 mtroduced to be avulible 1s required

Local Anaesthessa The masion 15 marked upon the shin
the level of the zygoma nd 2bout 2 cm 10 front of the externil
audrtory meatus, extending upward for 5 ecm  directed shghtly
posteriorly 50 as to nowd the motor twig of the fienl to the
frontahis muscle A needle 15 mserted immedintely below the
zygoma the shin 1s inhiltrited with 1 per cent procune hydro
chloride and the needle gradunlly carried through the decper
structures to the temporil bone The needle 15 then partnlly
withdrawn to mhltrate the shin and muscle both 1n front and
behind the outhned mcision This maneuver, properly done
will give complete anaesthesin down to 1d including the bone
No pain will be felt during trephination or on exposure of the
durt untul the middle meningeal artery 1s reiched A small
pledget of cotton dipped mn procune hydrochloride can be held
against the vessel 1t this time or 1fter exposure of the forumen
spmosum While pain from the middle meninge1l may still be
present 1t will last but 1 few moments 1t 1s not as scvere As
the attacks of neuralgia 1nd 15 generally well tolerited As soon
as the forumen spinosum 1s plugged wnd the middle meningeal
cut the mandibular division At the foramen ovale 1s mmmedittely
njected The mjection 15 made under pressure o as to carry the
anaesthetic solution to part of the gasseriin ganglion which
cmn be myected agun as 1t 15 exposed By njecting the mandib
ulwr division under pressure shight bleeding ansing from the
smill ven and artery accompanying this division 1s checked

If local nesthesia 1s properly 1pplied pan 1s felt only for 1
few moments during exposure of the muddle meningeal and
agun for 1 second or two while the anesthetic 1s being introduced
mto the third division and the contiguous portion of the gan
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glion The surgeon or the aniesthetist may be tempted to gne
additional morphine 2t the first complaint of pain ansing from
the middle meningexl Since this pan 1s of brief duration and
mjection of the mandibular division will afford complete anaes
thesia 1t 1s best not to add to the medication cspecially in the
older age group

The role of the antesthetst 1s an 1mportant one 1nd a sympa
thetic and co operative attitude on Inus part 1s of great help It
1s ie who reassures the patient and follows his general condition
blood pressure and pulse rate during the course of the operation
A sudden fall 1n blood pressure may occur when the root 1s cut
Whle this 1s usually of little significance the anaesthetist should
be torewarned of the possibility and should be prepired to cope
with 1t Swuitable medication should be available i a syringe
for immediate use should the condinon become alarming

Usually the nasal mmucosa 1s sprayed with procame hydro
chloride and a catheter introduced so that oxygen may be given
throughout the operition since the arculation of air beneath
the drapes 15 likely to be hindered

The Incision The shin masion 1s carred to the temporal
fascia the superficial temporal artery bemng caught with forceps
and coagulated The fascta 1s cut shghtly lateral to the mcsion n
the shin and 1 small trinsverse nick 1s made m the fascia at 1ts
attachment to the zygoma so as to allow for wider separition
The temporal muscle 1s split following the direction of 1ts fibers
and 15 held with two blunt retractors and peeled off the temporal
bone with wet gauze and a periosteal elevator With the use
of gauze the scratching noise of nstrument agamst bone which
may be annoyng to 1 patient under local anaesthesia 1s avoided
After the muscle has been sufficiently separated an automatic
retractor 1s introduced and the bone 1s exposed 15 low 1s the
zygoma

Removal of Bone A\n opening m the bone 1s made with 1
burr care being taken to avoid tearning the underlymg dura
which 1n elderly patrents 1s often adherent to the bone The
lateral or squamous portion of the temporal bone benexth the
temporal muscle just above the zygomttic process in the region
exposed for trephinition may be extremely thin often only
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1 or @ mm, or it may be s thick 1s the crimal vault atself
“The bone 1s ronguered so as to mike n opening tbout 3 to 4 cm
n diameter, carned as near to the floor of the middic fossa as
possible Occastonally ur cells are opened, m which esent they
should be closed 1t once with bone wax In the dolichocephalic
skull the Foor lies deeper thin m the brachycephalic nd below
the level of the zygomn so that 1t cannot be 1s conveniently
reached This makes separation of the dura and retraction to
expose the forimen spinosum a little more difficult

A

ZYGOMATICO TEMPORAL BRA CH OF
FACIAL NERVE TO PRONTALIS
GRBICULARIS OSULY AND

‘g\ l@ oo
S

INGSION FOR SUBTEMPORAL
EXPOSURE OF TRIGEMINAL
OoRSAL ROOT

MDDLE MENINGEAL
ARTERY

¥ oMATIC  AReH

Fig 55 A Line of inasion placed so as to avoid zygomatic temporal branch

of the facial nerve to the frontalis muscle B Opemng through skull ex

posing the dura and middle memngeal As soon as the opemng 1n the bone

15 made great care should be taken to avoud teanng the dura in separating

1t from the bone A tear in the dura at this stage may continue to the
ganghon and make satssfactory exposure dilficult

Floor of the Middle Fossa No tegion of the shull shows so
many minor ‘arations as the area brought into view 1n the
subtemporal approach to the foramen spinosum and the gasserian
ganghon nd 1ts dinisions Irivial though these vanations appear
their presence m1y be 1 source of difficulty to the surgeon

The floor ot the middle fossa 1s made up of the union of two
bones—the petrous portion of the temporal 1nd the sphenoid
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The gasserian ganghion lies upon the former and the maxillary
and mandibular drvisions pass through the latter

The sphenoid 1s formed from fourteen centers of ossification
Two of these appeir during the second month n the chondro-
crimum of the alisphenoid One center lies between the mavillary
and mandibular divisions forming the foramen rotundum The
other forms the foramen ovale between the forrmen rotundum
and the foramen lacerum The foramen spmosum 1s usually
formed 1n the alisphenoid but may develop n the temporal
bone The mandibulir nerve lies 1n a groove upon the alisphenoid

Determinations of the size of the foramen spinosum ovale
and rotundum and their relation to one another and to the
depression tor the gasserian ganglhon were made 1n a sertes of
forty shulls Not only did the size shape and position of the
forimimna vary from onc specimen to another but mequalitres
were also noted 1n the two sides of the same shull The yvartous
measurements are indicated n the accormpanying schematic
sketch

ROTUNDUM
B 16 mm
27 mm ©— ROTUNDUM N OVALE
10 22 mm-—N\}
410 mm O —OVALE 4 Bmm '_\““.,\3 12 mm
12 24mm—\,
2-4mm  ©o—SPINOSUM {U SPINOSUM

GASSERIAN GANCLION
Fig 56 Schematc drawing indicating vanations m size of the foramen
spinosum  ovale and rotundum 1nd their sarying  distances from the
gassenan g:mghon

Added to vaniation n position size and shape of the foramen
spinosum 1re differences 1n position size and shape of the middle
meningeal artery which passes through this opening The forimen
ovale may carry a small accessory memngeal branch of the mternal
maxullary artery or this branch may arise directly from the 1n
ternal carotid and replwe the middle meningeal The surgeon
should have mn mind this 1bnormal position of the mddle
menmngeal artery Occasionally 1 small openmg s found mesial
and shightly behind the forimen rotundum the forimen of
Vesahus for passage of a small vein At times this may be
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suthciently large to cause annoymng though exsily controlled
bleeding

The ganghon as indscated above lies mna shight depression 1
the petrous portion of the temporal bone behind the emerging
nerves and upon the foramen lacerum which m1y be covered
by a tibrous membrane of varable thickness or by a lryer of
thin bone forming a roof over the mternal carond artery A
forward prolongation of the dura from the posterior fossa
forming 1 dural sheath surrounds not only the ganghon but
also the three divsions as they malke thewr exit through the
foramuna 1n the sphenotd bone Lateral to the ganghon the floor
may be extremely thin and at umes dehicent

The medial extremuty of the petrous bone jowns the basilar
portion of the sphenoid Accordmg to Goldstein (1910) from
birth to adult life rotation of the petrous portion of 10°~20° in an
antenior direction occurs with development of the cerebellum due
to the mtimate and close attachment of the posterior border of the
dura of the tentorium to the petrous ridge which h1s 7 tendency
to pull torward the mesial part of the ndge with 1ts fixed pont
at the basisphenord The direction of the petrous bone and the
angle formed with the basisphenoid are not the same in the
narrow {(dohchocephalic) and the broad (brachycephalic) skull
In the latter the petrous ridge has a more rostrad position nd the
foramen rotundum and foramen ovale are farther apart than n
the narrow skull

The minor vanations 1n position 1nd direction of the foramina
attnibutable to developmental factors as well as the elevations
and shght protuberances mn varnous positions on the floor are
mn general of minor mmportance though an elevation obscuring
the foramen spimosum or the foramen ovale may at times make
exposure of these two openings somewhat tedious Small sharp
siw tooth edges of bone found on the lateral portion of the
temporal bone and along the floor mav cause difficulty mn
separation of the dura which may be deficient or extremely thin
over these projections and casily torn A small nidge along the
dorsal root may separate the fibers of the ophthalmic from the

maadlo mandibular and sull more rarely a ndge may divide the
mandibular from the maxallary
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Exposure of the I'oramen Spimosum The dura and brain are
gently retraicted the duri being elevated from the floor of the
middle fossa The rmddle meningeal can usually be followed
to the foramen spinosum As soon as the forunen 1s exposed
1t 1s plugged with a small pledget of cotton If erther the
foramen spmosum or the forimen ovile 1s obscured by an
elevation of bone so as to interfere with exposure the pro-
tuberince cin be cluseled off though this i1s seldom necessary
Of greater sigmficince are the vanations n size shape and
position of the toramen spinosum The forimen miy be so
small that plugging 1t with cotton 1s difficult or it may be
extremely large rusing some doubt 1s to the value of such

1 plug

MAXILLARY DIV

MANDIBULAR OIv

EXPOSURE OF MIDDLE MEMINCESL ARTERY LINE OF INCISION IN DURA PROPRIA OVER
AT FORAMEN SPINOSUM GANGLION 4ND ROOT

Fig 57 A Exposure of the middle meningetl artery at the forimen

spinosum The foramen 1s then plugged with a small pledget of cotton

or a curved director 1s held 1n the foramen and cautery applied B Exposure
of the gasserian ganglion and dorsal root

As the third drvision 1s more completely brought nto view
1t 1s agun injected under pressure s mentioned 1bove so as
to include part of the ganglion and as the ganglion 1s further
exposed 1t also 1s mjected The operation can then be continued
without pain except posstbly at the mstant the fibers m the
dorsal root 1re secttoned Even at tins pomnt pamn can be
norded by holding a pledget of cotton dipped m procune
h)drochlondc upon the root when 1t 1s exposed
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Lposuie of the Ganghon The ganglion 15 exposcd by finding
the line of cleavage between the dura proprit and the overlying
dura This 15 best done with 1 dull elevator or 1 smill moist
dental Toll held by torceps In tlus manner the overlying dur
1s separated first over the third division and then from the durt
propria ot the ganghon 1t 15 seldom necessary to sepirate the
overlying dura from the second dnision Attention has already
been called to the possibility that the dura of the middle fossa
overlying the ganglion may be torn In that event exposure of the
ganglion becomes more difficult

The dura over the anterior surface of the petrous bone lying
posterior and beneath the ganglion should not be disturbed
since 1t covers the great superficial petrosal nerve If however
the nerve 1s exposed 1t 15 best to cut 1t with a sharp kmfe
to avold traction upon it which may cause swelling of the
gemculate ganghion and secondary pressure upon the facial nerve

With the ganglion brought into view the temporal lobe and
dura overlying the root are sharply elevated by means of a
rtetractor with a slightly curved edge which can be hooked under
the retlected temporal dura The dura propria enclosing the root
15 then exposed It 15 to be remembered as previously shown
that the dura enclosing the dorsal root the ganglion and the
tnigeminal divisions s carned forward from the postenior fossa
mto the middle fossa where 1t 15 overlaid by the dura of this
latter structure When the hne of cleavage between the dura
propnia and the dura of the middle fossa 15 found exposure of
the ganghion and root 15 readily accomplished Not infrequently
due to previous inflammation or to alcohol mjections the two
Inyers may be adherent and difficult to separate

Before proceeding further all bleeding should be under control
even shight oozing must be arrested This 15 reacily achieved by
Judictous application of one or two small pledgets of Gelfoam
Some of the minor venous channels too mconstant and too small
to be 1dentified may cause enough oozing to be annoying
Occasionally bleeding from the venous channels near th
drusion may be troublesome

Lxposure of the Dorsal Root The root and 1ts sheath are
esposed for a distance of 05 cm behind the ganglion It 15 not

¢ maxillary
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necessary to carry the exposure ar far as the petrous nidge To
do so 1s likely to cause bleeding from the superficial petrosal
sinus Furthermore 1f a differential section 1s planned the fibers
belonging to each of the three divisions are more accurately
wdentitied nearer to the ganghon

The dura propria enclosing the trigeminal root 1s then opened
with a small hooked kmfe It 1s first sht parallel to the root
following which a small transserse incision 1s made These two
nasions mto the dural covering give a more complete exposure
of the root and permut more accurate identification of the
fumculi The cerebrospinal fld 1s readily aspirated and a dry
field mamntammed by suction

Lxposure of the Motor Root The motor drvsion should now
be 1dentified and saved This may be accomplished by Iifting the
mestal part of the root downward and outward as suggested
by Adson The motor root will be seen lyng along the medal
border as  separate fumculus consisting of erther one or two
bundles of a somewhat whrush opaque apperance quite differ
ent from the afferent fibers both 1n color and direction

In approaching the dorsal root from the mesial aspect unless
the motor hbers proximal to the ganglion along the mesial
border are recogmized they may readily be included in the
hool htting the sensory root If therefore they are not immedi
ately seen the root should be released and another attempt made
to bring them nto view

Section of the Sensory Root If a total resection of the sensory
root 15 to be made the mesial approach to expose the motor
oot 15 1o be preferred but if a differential section 15 planned 1t
1s best to select the fibers to be sectioned along the lateral border
of the root Lifung the root to visualize the motor fibers and
then cutting the afferent fibers with a sharp knife or sctssors
‘The guillotine knife developed by Hyndman allows selective
section without traction upon the fibers A few fibers may adhere
along the dural roof and escape section when 1t 1s thought that
all fibers have been visualized and sectioned Fibers may also
adhere to the mesial wall of the dural shetth Caution must
be observed m atempung to reach these lest the mesial dural
wall and cavernous sinus be torn This probably occurred with
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disastrous results 1 one patient 1n an attempt to reach one or
two fibers which 1t was thought remawmed attached to the wall

Unless care 1s taken m selecting the fibers for differential
section traction on them may accidently avulse more fibers than
had been planned since mn some cases the fibers are held closely
together consequently we prefer to section rather than ulse
If the bundles however are obviously separate from each other
the desired fibers may be avulsed rather than sectioned By
avulsion the hbers are withdrawn from the bramn stem which
removes even the most theoretical possibility of regeneration
Where total Tesection 15 to be done we prefer avulsion rather
than section

3 MOTOR ROOT
EXPCSED
FORAVEN OVALE
HODK LIFTING NERVE FIBERS OF B DViaion, IgeaERs o
MANDIBULAR DIVISICN MOTOR ROOT OB

UES BENEATM

Fig 58 A Dorsal root evposed and fibers from the mandibular division
sepirated preparatory to dorsal section B Mandibular fibers sectioned
€Xpostng motor oot

Fibers trom the third division are 1dentified with relative ease
Selection of tibers from the second division cannot be made with
equal 1ccuracy but a fair approximation can usually be achieved
If too many fibers are selected some may be included which
belong to the ophthalmic On the other hand 1n the effort to
avoud that mishap too few may be taken For this reason differ
ential section of the second division fibers alone should be tried
only n relatinely young patients since in this group if pain
returns operition cin be repeated years later In elderly pauents
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on the other hand the possible requirement of a second operation
at a later date should be avoided

In the choice of differenual rather than subtotal section one
1s always faced with the possibility at a later date, of involvement
of an adjacent division or of missing some fibers belonging to the
division ntended to be severed In the event that reoperation 1s
required 1t can readily be performed since the middle meningeal
artery need not be dealt with and exposure of the ganglon and
root 1s easily accomplished The only difficulty and this 1s trivial
1s ireemng the muscle and dura from the bony opening in the
shull

The possibility of reoperation 1s fully explained to the patient
along with the advantages of lumited loss of sensatton When
recurrence of pamn has taken place, or extension into another
duvision reoperation has been gladly accepted and has presented
no problem

It the motor division 1s madvertently severed this need not
mean permanent loss of motor function Obviously the motor cells
and axons up to the pomnt of severance remamn ntact thus per
mitting regeneration of the fibers To factlitate this the severed
division should be replaced within the dural sheath We have
seen restoration of motor function under these circumstances
Scar tissue does not intervene as mn peripheral nerve lesions and
the smooth dural sheath and arachnoid bathed in cerebrospinal
fluid ofter an 1deal medium and pathway for regeneration of
the motor tibers

‘While the severed afferent fibers may show histologic evidence
of regeneration locally for the reestablishment of transmission of
afferent 1mpulses 1t would be necessary for the fibers not only
to penetrate the local ghal scar but also the pia ghal limiing
membrane 1t their previous pomt of entry wmto the brain stem
and mm addition to reestablish their central connections No
evidence has been found to suggest that this takes place

Regeneration due to Scattered Ganghion Cells Unsuccessful
dorsal Toot section with return of sensation has been attributed
by some to regenerition of nerve fibers due to the presence of
gnghon cells scattered along the trigammal dorsal root Peters
(1935) found ganghion cells in the central portions of the trigem
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101l dorsal Toot i 1 number of mumals, mcludng man, and
10 one a minute accessory ganglion within 2 mm of the gasserian
ganghion but not connected with 1t On the basts of lis morpho
logical studies he was of the opimon that ganghon cells on the
root central to the point of surgical sectton mght 1ccount for
return of sensation after operatton Though Tower (1931) and
Paskind (1936) found numerous regenerating nerve fibers fol
lowing dorsal root section they noted that none penetrated
through the Toot entry zone An occasionil fiber could be seen
to enter with the blood vessels but none was 1ble to break
through the pia ghal limiting membrane to establish central con
nections essential for return of function

Some ot the fibers of the dorsal root occastonilly lie along the
roof ot the dural sheath enclosing the root and may be oserlooked
by the surgeon To avoid this the ganghon 1s gently depressed
with a small cotton wall off and a hool 1s then passed along its
top imto the dural sheath to bring wnto view any fibers which
may have become temporinly adherent to the roof

With the patient under local anaesthesia sensation 1 the
various divisions may be tested with a pin before the operation 1s
concluded to make sure that all of the fibers to be sectioned
have been cut Thas 15 especially desirable 1n differential section
of second division fibers

Atter the surgeon has satisfied himself that all of the fibers
mtended for section have been cut and that all bleeding points
have been controlled 2 small amount of sahne soluton can be
injected mto a nick made i the dura This tends to replace
the lost cerebrospinal flmd and to bring the dura back into
position against the floor of the middlc fossa All bleeding should
be controlled The sites calling for mspection are the retracted
dura one or two small venous channels along the course of the
middle meningeal artery the foramen spinosum and the region
of the maxilliry dinvision A small rubber band 1s left as 1 drain
for twenty four hours and a skin suture 1s placed to be tied
when the drain 15 removed

When for one reason or another the dura 1s torn and cannot be
separated wn intradural approach as ongmally recommended
by Horsley may be done After the temporil lobe was retracted
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and the tloor of the middle fossa brought mnto view, Horsley
identitied the upper border of the petrous bone using this as
1 guide to the hith nerve The positton of the canal 1 which
the nerve 1s lying just above the ganglion must then be estimated
and a small puncturing mncsion made mto 1t As it 1s 1bout a
quarter of an mch m diameter 1t can be recogmzed as soon as the
puncturing mnstrument passes nto 1t and the dura forming 1its
roof should then be further shit open The nerve mn this way
ts exposed 1nd 1s found to be freely lying n the little passage

Fig 59 Photograph of pauent while sull 1n operating chair mmediately
after dorsal root section under local anaesthesia

Becuse ot bleeding and difficulty m separiting the dura and
to noid dimage to the great superficial petrosal nerve Schorcher
(1942) and Wilkins (1948) prefer the intradural route to reach
the ganglion and dorsal root In a personil communication
Wilkins (1957) expresses the opumon that with this 2pproach
the motor dision can more regularly be preserved nd a more
accurate subtotal resection done We hwve used this procedure
only when for one reason or another 1t has been forced upon
us by 1n adherent and friable durr Our preference 1s for the
extradurt! route



CHAPTER XIII

POSTOPERATIVE COMPLICATIONS
OF SUBTEMPORAL DORSAL
ROOT SECTION

Certam complications may follow secnion of the trigermnal
sensory root These are peculiar sensations paraesthesias and
dysaesthesias m the distrsbution of the trigeminal nerve a tem
porary tacial paralysis and finally loss of sensation to the eye
These possibilities we have always discussed thoroughly with
the pattent betore operation emphisizing the risks so that there
can be no misunderstanding on his part

It 1s stressed that any one or all three of these complications
may develop and that while every effort will be made to
do a subtotal or differential section we cannot be positive
that a total resection will be avoidable Occasionally the fibers
1 the dorsal root are so matted together especially after repeated
alcohol njections that 1n spite of all that can be done they
cannot be sausfactorily separated and a total resection of the
sensory fibers may result with consequent loss of sensation to
the face and cornea Patients thus prepared for the worst are
willing to accept even total resection and make the necessary
mental adjustment rather than endure longer the frightful pain
of trigeminal neuralgia

A clear understanding of the potential unfavorable conse
quences ot the operation especially of the possible paraesthesias
will not only make for an easier postoperative adjustment but
will engender 1 valuable spinit of cooperation between patient
and surgeon The confidence thus inspired will serve to offset
erroneous praphecies of such dire results as permanent paralysis
of the face loss ot the eye and persistence of the pam

The trigeminal pattent has usually yun through the gimut of
remedtes—operations upon the siuses extraction of teeth alcohol

193
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mjections with subsequent recurrence of pain sarious medica
ments 1nd repeated injections of vitamms—before seeing the
neurosurgeon In desperation he undertakes this lst consultation
with shepticism 1nd hopelessness that cinnot be considered un
Justified 1 view of 1ll the therapeutic failures to which he has
been previously subjected The one exception 1s the patient who
has had personal contact with another who has been relieved of
pun tollowing trigeminal dorsal root section The prospect
1s then viewed with confidence unbounded hope and enthus
asm with the realization that at long last his unbearable
suffering can be brought to 1n end Many of our patients have
been reterred not by our medical colleagues but directly by
other patients which 1s the supreme tribute to the value of the
operation We have found that those who are 1n doubt as to
the procedure and 1ts outcome obtain the greatest satisfaction and
assurance by seeing and talhing to 2 fellow sufferer who has
already undergone operation There may be a patient m the hospt
tal or one who has been operated upon several yetrs earlier who 15
delighted to explan the procedure and s after effects Whenever
possible we have urged a pitient who has bcen misinformed
concerning the operation to talk to one or two former patients
Nothing the surgeon can say 1s as reissuring as the enthusiastic
encouragement given by some one who has been relieved of his
sutfering Here indeed seeing is believing Tiis pomt 15 well
tllustrated by a patient who upon advice had refused to submit
to the operition Subsequently she had two alcohol ijections
and on two occasions section of the supraorbital aind nfriorbital
nerves When the pain returned she happened to meet a patient
upon whom we had operated twelve years previously All doubts
were now elimmated and a dorsal root section was demanded!

Paraesthesias The simplest explanition of the paraesthesis
to be given to the patient 1s to compare them with the effects of
procaine Most of the patients will have had onc or more tooth
extrictions and will be familiar with procame injecuions They
are reminded of the peculir sensations experienced on these
occastons—the feeling that the lips were thick and swollen the
difficulty ot rmsing the mouth the fulure to feel the nm of
the ghss on the side of the mjection They will themselves
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recall that 1 glance 1n 1 mirror revealed no change 1n 1ppeirince
and that m spite of Inck of feeling the movements of the hps
were normal nd ummpured It 15 explamed that following
operation for trigeminnl neuralgit the face my similiarly feel
ught or swollen or drann or that possibly 1 crisling sensiuon
my be espenenced These are the et wable price the patent
may have to pay to be nd of the pain If he makes up his mind
to tice the situation he will scon become accustomed to the
altered sensations and gradually they will cease to be annoy
g It 15 mmperatne to make the pauent realize that he
must choose between these piraesthesias ind a continuition of
Ius pun He must become a partner in the solution of his prob-
lem It may appear that undue stress has been placed on this
point but we cannot over emphasize the importance of prepar
ing the patient and helping hun to make the necessary mental
adjustment tn advance

With this portriyal the patient usually understands the sensory
changes which tollow and 15 ready to accept them without having
to go through the pamnful procedure of a prehmmary injection
of alcohol to acquaint him with the numbness to be expected
In many instances m which the sentor author has dechined to
grve an alcohol mjection the patient has gone elsewhere for
mjection only to return for operation Said one 1 only wish
you had It me over the head with a club and made me have
the operation

In spite of our best efforts however there are a few patients
who find adjustment difficult usually those of advanced years
with cerebral arteriosclerosis whose minds are not equal to the
stran ot adaptation to new situattons or those whose personal
or famuly problems complicite the situation In some of these
the paraesthesias may become an obsession Nevertheless when
the problem has not become too acute the suggestion 1mpossible
though 1t be that we put the nenve together agam and thus restore
sensation and the old pam 1s usually followed by an entire
change ot attitude and a more satishied outlook since any ncon
vemence 15 regarded as better than a return of the former
suffering

The semor author 1s retminded 1n this connection of an elderly
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man who had undergone a dorsal root section at the hands of one
of the sentor surgeons at the old Neurological Institute in New
York with establishment of complete aniesthesta The patient
continued nevertheless to haunt the hospital Because of his
repeated complaints operation was 1gain undertahen—this time
1 cervical sympathectomy which was then considered to offer
a possible cute The results were disappointing and further aid
was sought 2t a clinic 1n a neighboring city Here the carotid
artery was stripped 1nd the surgeon wired hopefully Delighted
to report your patient completely free from pain  Thus assurince
1ppears however to have been somewhat premature for in a
month the patient was back at the Institute compluning as
betore Finally he caume under the care of a neurologist who
had lttle more success than lus surgical confreres One day on
encountering the old man he assumed 1n mr of great confidence
—whatever hus inner resersations may hive been~and handed the
patient a prescription with the qssurance that with this medicine
your pamn will disippear The patents thanks were profuse
then suddenly crestirllen he drew from his pocket a sheaf of
prescriptions bearing Philadelphia New York and Boston ad
dresses Running through these he regretfully handed back the
latest one with the explanation I tried that two years ago and
1t s no good!  Fortunately such 1n obsessive response 1s rare One
might question the diagnosis yet the pamn n all 1ts manifestations
mdicated typical trigemmal neuralgia For some of this group
Sir James Paget s comment concerning pamn 1s particularly appro
priate  For pam expected watched for long thought of will
come will come in or from the nerve centers and be as bitter
1s 1ny trom the nerve ends and conversely the longer and
more otten the attention can be drverted from any pamn the less
does the power ot discerning pun become

Facial Paralysss The appetrance of ficial paralysis after sub-
temporal dorsal root section h1s been 1 distressing but fortunately
1lmost always a temporary comphcation restoration of function
taking p]'lce within 1 few weeks rarely after 1 longer mterval
A number ot theories have been advanced to explun this occur
rence Obviously the fraal nerve cannot be injured directly
either within the cranium or in 1ts extracranil course The



\
Trigemmnal Neuralga Its History & Treatment 203

paralysis must therefore be a secondary phenomenon  In Tire
mstances the petrous bone 1s defective over the geniculate gan
ghon 1n others seepage of blood through tiny foriminn nto the
temporal bone and ficial canal may cause pressure upon the
tightly enclosed facial nerve
Adson (1919) thought that avulsion of the trigeminal dorsal
root trom the bram stem rither than section of the root might
contribute to the production of facial paralysis Frazier (1921)
believed that lach of ample room 1n the operative field might
be responsible I know he wrote since I hae adopted the
flap method and have had ample access without retraction there
has not been 1 single instance of ficinl parilysis in 1 serzes now
mcluding more than 121 consecutive operations ‘The most
commonly accepted view 15 that traction upon the great super
ficial petrosal nerve results in edema with sccondary compression
of the tacial nene at the gemculate ganghion The paralysis
rarely appears at the time of operation being usually observed
two or three days after operattion rarely as late as the seventh day
It was Dixon (1897) who first suggested the possibihity of
jury to the tacial nerve at the gemculate ganghon by traction
on the great superficial petrosal nerve His suggestion 1s supported
by the observations of others Alfred Taylor n 1 personal com
munication many years ago advised division of the great super
ficial petrosal nerve so s to avoid tracuon upon 1t Frazier later
(1931) cautioned agawnst stripping the dusi from the anterior
surface of the petrous ridge particularly the triangular spice
pOSlCrlOf to the g:mghon S0 as to pre\ent traction or mjury to
the great superticial nerve thereby woding facial paralysis
This procedure 1s now generlly followed Gardner Stowell and
Dutlinger (1947) reported the occurrence of peripheral facial
parilysis seven umes mn thirty one sections of the great super
ficial petrosal nerve when the nerve was elevated ind subjected to
traction before 1t was divided the paralysis usually appearing
bout the fourth day When howeser the nene was sectioned
n s groove without traction the ncidence of facial parilysis
was reduced
lec;Eme'e‘gl:Srtom facial paralysis 15 hastened 1f 1t 15 recognized
phases apd treatment begun at once At the



204 Trigeminal Neuralgia Its History & Treatment

shightest suggestion of ficial weakness 1t has been our practice to
support the muscles to prevent sagging of the angle of the mouth
(see Fig 60) This 1s accomphshed by applying a strip of mole
skin adhesive begmmng at the angle of the niouth and connecting
this by 2 small rubber band with another piece of moleshin or
gauze trved with collodion to the temporal region thus furnish
g an elastic support to the tacial muscles It 15 important to see
that the angle of the mouth 1s pulled up and not bacl ward, as
may occur if the strapping 1s not properly pliced Tenston on
the rubber bind must be maintained so that there 15 no sagging
at any time An extra turn or two over the small safety pm
attached to the strip upon the temporal region will take up
any slack which may have developed

Occasionally an apparent facial weakness due to altered pro
prioceptive sense may at first be indistinguishable from the
earhest suggestion of a true facial paralysis Rather than waiting
to see 1f this apparent weakness becomes a true paralysis the sur-
geon should strap the tace immediately If no facial weakness de
velops within torty eight hours the strapping 1s removed and
nothing 1s lost On the other hand 1t 15 our belief that recovery
1s apprectably hastened by applying the strapping in the earliest
stages Hence we are not concerned when within a day or two
we find that actually no paralysis has developed

In addition to this measure cortisone 50 mg twie daily for
the first two or three days 1s grven followed by 50 mg daly
for the next ten days With this regime recovery usually takes
place within two to three weeks seldom later and more often
earlier

Temporary facial paralysis occurred 1n 7 8 per cent of our cises
While some residual weakness remtmed 1n seven patients or
098 per cent no distiguring permanent paralysis resulted It 15
our beliet that recovery 1s not only hastened but 1s greatly
tacihitated by the treatment outhined

Deafness Rarely atter operation the patient may complun of
a sense of tullness in the ear and transtent slight deafness on the
operated side attributable to the presence of blood or cerebro-
sprnal tlud behund the ear drum as a result of seepage through
the root of the tympanic cavity either from small emissary open
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ings or 1 shight defect 1n the overlying bone Lyons (1923) lsu{il
gested that these comphecations were due to secretion of flu

as 1 result of trophic disturbince of the mucous membrine of
the muddle ear secondary to section of the dorsal root It 15 doubt
tul howerer 1t the mucous membrane 1s supplied by the tngem
il nerve certainly not in s envrety Two of Lyons patients
are saud to have complained of water in the exr  The tympanic

Fig 60 Method used to support facial muscles A piece of moleshin or
fauze (A) applied with collodion 1s used as an anchor attached to the
temporal region A strip of moleskin or gauze (C) 1s applied to the face
beginning at the angle of the mouth so placed as to pull chiefly upwards
Care must be 1aken to woid pulling the face backwards A small prece of
wood 15 incorporated mn the [raal stp wnd a safety pin 1n the anchor The
two are then connected by 1 small rubber band (B) twisted over the safety
pin 1o elesate the angle of the mouth Care must be talen from tme to
tme to muntun elesation by n extra twist of the rubber band over the safety
pe I gaize 15 used compound tincture of benzoin should frrst be applied
to the shin
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shghtest suggestion of ficial weakness 1t has been our practice to
support the muscles to prevent sagging of the wngle of the mouth
(see Fig 60) Tlus 1s accomplished by applying a strip of mole
shin adhesise beginmng at the ngle of the mouth and connecting
this by 2 small rubber bind with another piece of moleskin or
gauze frxed with collodion to the temporal region thus furnish
ng an elastic support to the facial muscles It 15 mmportint to see
that the angle of the mouth 1s pulled up and not backward, as
may occur 1f the strapping 1s not properly pliwced Tension on
the rubber band must be muntained so that there 15 no sagging
at any ttme An extra turn or two over the small safety pin
attached to the strip upon the temporal region will take up
any slack which may have developed

Occastonally an apparent facral weikness due to altered pro
prioceptne sense may at first be indistinguishable from the
earliest suggestion of 1 true ficial paralysis Rather than waiting
to see 1f this apparent wealness becomes a true paralysts the sur-
geon should strap the face 1mmedlate1y If no facial weakness de
velops within forty eight hours the strapping 1s removed and
nothing 1s lost On the other hand 1t 1s our belief that recovery
1s apprecinbly hastened by applymng the strapping mn the earliest
stages Hence we are not concerned when within a day or two
we hind that actually no paralysis has developed

In addition to this measure cortisone 50 mg twice datly for
the furst two or three days 1s gnen followed by 50 mg daily
for the next ten d1ys With tlus regime recovery usually takes
place within tno to three weeks seldom later and more often
carler

Temporary facial paralysis occurred 1n 7 8 per cent of our cases
While some residual weakness remamed m seven patients or
098 per cent no dishiguring perminent paralysts resulted It 15
our beliet that recovery 1s not only hastened but 1s greatly
tacilitated by the treatment outlined

Deafness Rarely atter operiion the patent may complun of
1 sense of fullness i the ew and trinsient shght deafness on the
opermed side attributable to the presence of blood or cercbro-
spwnal flmd behind the ear drum as a result of seepage through
the roof of the tympinic civity either from small emissary open
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ings or a shght defect n the overlymg bone I yons (1923) sug
gested that these complications were due to secretion of fluid
as 1 result of trophic disturbance of the mucous membrne of
the mmddle ear secondry to section of the dorsal root 1t 15 doubt
tul however st the mucous membrine 1s supplied by the trigem
11l nerve, certamly not n its entutety Two of [yons piuents
are said to have complamed of water m the e Che tympanic
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Fig 60 Method used o support focal muscles A prece of moleskn or
gauze (A) apphed with collodion 15 used as an anchor astached to the
temporal region A sinp of moleshin or gawre (C) 15 applied to the face
beginming at the angle of the mouth so placed as to pull chiefly upwards
Care must be taken to woid pulling the face backwards A small prece of
wood 15 ncorparated in the freal strp 2nd 2 safety pin 1 the anchor The
two are then connected by 2 small tubber band (B) twisted over the safet

i to elerate the angle of the mouth Care must be taken from ume :37
time to maintain elevation by an extra twist of the rubber band oser the safety
pm If gauze 1s used compound uncture of benzoin should first be apphed

to the shin
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membrane was gray or pinkh with a fluid level and fullness of
the lower quadrant Pressure on the tympanic membrane by the
otoscope caused the fluid to shift  This probably was cerebrospmnzl
tlud

Gardner and Babbut (1929) believed the hemorrhage to have
1ts ongin from a small branch of the middle meningeal ven
which makes 1ts exit from the middle ear through the hiatus
Fallopn Ody (1943) also called attention to hypoacousis and
blood in the mddle ear and tound that catheterization of the
eustachian tube relieved the deafness

Occastonally shight bleeding from the nostril may take place
due to minimal trauma by the patient to the insensitive mucous
membrane Rarely cauterization of a minute bleeding pomt 1s
required

Interstitial Keratiis 'When Magendie cut the trigemmal nerve
i rabbits intracranmally the eye was rapidly destroyed Claude
Bernard (1858) repeated the experrment of his master and noted
that the eyc first became mnjected the cornea lusterless the pupil
constricted and the convexitv of the cornea increased Both
Magendie and Bernard found that when the nerve was cut be
hind the ganglion the destructive changes were slower 1n appear
ing and concluded that the ganglion cells had a trophic influence
on the cornea Snellen (1858) demonstrated that if the ear of
the rabbit were sutured over the eye keratitis did not occur
Similarly in man 1if the eyelids are closed keratitis disippears
promptly

In the 1nalgesic cornea keratitis has been attributed to trauma
associated with loss of the defense reflex to dimmution of reflex
movements of the eyelids ind consequently less frequent bathmg
ot the cornea and to dimimished tearing Rowbotham (1939)
has shown that while njury to the great superficial petrosal
nerve lessens the tlow of tears the secretory function of the
Icrimal glind 1s not ltogether abolished and that some other
meclanism tikes over so that the eye 15 kept moist In therr
thirty one sections of the great superfical petrosal nerve previous
ly mentioned Gardner Stowell and Dutlinger reported two
nstances of kerattis mn a normally sensiuse cornea mdistinguish
able from that following resecuon of the trigemintl dorsal root
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and concluded that the condition 1s due to dryng of the cornea
The kerautis promptly disippeired when evaporation was re
twrded by sealing the eye belind 2 watch crystal On the other
hand instances of keratitis hnve occurred n the insensitive cornea
following tngemmal trictotomy where the great superficral
petrosal nerve could not hue been injured and tearing conse
quently not dimimished

Taking 1nto consideration all of the circumstances under which
Leratitis has been observed anaigesta ot the cornel emerges as
the stne qua non m wts production Traumt dimimished tearng
and less trequent reflex movements of the lids are contnibuting
causes particularly trauma Since then wntlgesta and traumn are
the primary causes of Leratitis these 1re to be avoided by mun
taming the mnervation to the corner whenever possible as
originally suggested by Tiffany either by subtotal resection or
differential section of the trigeminal dorsal root

The patient 15 warned not to rub the eye but to close the hd
and pat 1t gently with a handkerchief so folded that the edge
cannot strihe the cornea He 15 also tanght while sull m the
hospital preferably before the operation to use an eye cup to
bathe the eye with bonic 2ad solution With the eye closed and
the head bent tornard he places the eye cup mn position then
raises the head opens and closes the eye repeatedly a few times
and again lowers the head to remove the cup With the lid closed
the eye 15 then gently patted with a folded handkerchief This may
be repeated two or three times a day for the first month or two

It 15 our prictice not to close the eye or apply a shield after
operation If however the eye shows any evidence of mnjection
1t 1s promptly closed with a small gauze butterfly fastened to the
tarsus of the upper hid with a touch of collodion when thus 15
dry the lower halt of the butterfly 1s fastened with collodion to
the cheek—which 15 shightly elevated—care being taken that the
two Iids are brought together but neither inverted nor everted
In forty eight hours the gauze can be removed The conjunctiy 1
will usunlly be found to be clear by this ume if not the butterfly
15 replaced Obviously 1 applying collodion care must be taken
not to get 1t mto the eye or on the lashes

Both the pauent and the famuly are instructed to watch the
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eye and 1f any 1njection appears to report to the hospital where
the resident 1s mstructed to close the hd with 1 small butterfly
An ophthilmologist untrmiliar with the process may apply a
pitch over the eye wrthout ensuring that the Iid 1s closed Since
gluze mry then come 1n contact with the insensitive cornea we
regard the method we hwve described as the one of choice

Fig 61 A guwze butterfly 1s attached with collodion to upper lid over
the tarsus Allow ume for 1t to dry The skin below the eyc 1s then shghtly
clevated and the lower part of the butterfly attached to the cheek care
bein, taken not to invert or evert either id The cheek 15 gently supported
untl the collodion 1s dry The butterfly 1s made by ustng fine mesh gruze
cut as shown twisted two or three trmes and tied with 1 fine thread The
twist 1s made so that two fifths of the butterfly 1s above and three fifths
below the center portion

Here agaun 1t 1s essenninl that the pauent understand these
points 1n the care of the eye before the operation even though
a subtotal or ditterential section 1s planned since, 2s has been said
1t 1s not alnays possible to preserie the ophthalmic fibers

If a total resecuon has been performed and unfortunately
a temporary facial paralysis develops the lids must be sutured
usually allowing a small peephole and closure maintamed so
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long s the parilysis persists 1f the Lids and conjunctiva are
inflamed prior to operation, every effort should be made to clear
up the njection before operation

In our sertes Leruus developed m 7 patsents or 098 per cent,
with some permanent dimmnution of visual acuity m 2 patients
or 0028 per cent In no instance w1s enucleition of the cye
necessary The results obtuned we attribute to the nstructions
gen the patient 1nd prompt temporary closure of the eye

Harnis (1940) reported that stellate ganglionectomy diminished
the hability of keratiis and that with this procedure the small
nasal ulceritions which occisionally follow alcohol 1njection
mto the gasserian ganghon heil more readily Mchenzie (1955
refers to 1 personal commumcation from Dott stying that when
ever he sections the ophthalmic fibers or mnjects the ginglion with
alcohol he resects the superior cervical ganghon Following this
procedure he had never as far 15 he knew had 1 ¢asc of corneal
ulceration

We have had no expenence with this procedure While shight
mjection of the cornea may appear shortly after the operation
and during the hirst two or three months Leratitis has not been
a serious postoperative problem possibly because the patient
has been thoroughly nstructed i the care of the eye and
cautioned to be alert to notice the first suggestion of any injec
tion which 15 then tmmediately taken care of No pauent m our
series has ever lost an eye nor have we had any series ulcerations
With the rarest exceptions tarsorrhaphies have been done only
when facial paralysis has been an associated complication of total
dorsal root section If however the care of the eye 15 neglected
and prompt temporary closure of the lids omitted tarsorrhaphy
must be performed

The essence of successful care of the eye 1s early recognition of
the shightest conjunctiral congestion and prompt temporary clos

ure by 1pplication of 1 gauze butterfly If early closure of the
luds 15 done healing 1s prompt

Hgipes Sumplex Herpetic eruptions occurning after forty exghe
I 8

to minety sk hours have been a frequent and annoying though
m\lnl complication of dorsal root section for the relief of trwe:n
il pun The eTuption mvolves the lips and the skin abo:)utb the
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alae nas: ind clun and heals promptly, 1n five or six days leaving
no scar In the past, most neurosurgeons attrtbuted the eruption
to damage to the gisserian ganglion and its extent was thought to
be 1n proportion to the degree of trauma inflicted during the
process ot uncovering the ganglion The appearance of similar
eruptions however when the dorsal root was cut in the posterior
fossa and following tractotomy has made this concept no longer
tenable The problem has intrigued a number of workers, notably
Goodpasture Teague Richter Epstein Slavin and Ferguson and
more recently Carton and Kilbourne

In Cushings 1920 report ot twenty gasserran ganglionectomues
he mentioned the occurrence ot herpetic lesions 1n two patients
These were present not only mn the trigeminal area but also m
the sacral region In one mnstance the herpetic vesicles were on the
unoperated side on the upper Itp and ala nast In the second
patient who hid had a previous peripheral neurectomy of the
supraorbital and mfraorbital nerves the eruption did not occur 1n
the denervated area but on the chm 1n the distribution of the
mtact mandibular dnvision

Goodpasture and Teague (1923) stressed the importance of the
trigeminil nerve and gasserian ganglion as the pathway of in
vaston ot the herpes virus They held that the virus enters the
nervous system by mvasne prohteration along the axis and cylin
ders extending centrifugally from the ganghion along the nerve
to the shin to produce active eruption I eague and Goodpasture
(1923) emphasized the different climical and cultural features of
herpes zoster and herpes simplex but were nevertheless able with
virus from a patient with atypical herpes n the distribution m
the supraorbital nerve 1n the frontal region to produce typical
simplex herpetic eruptions mn the guinea pig (1in thoracic treas
which previously had been shaved covered with a thin layer
of tar and scarihied) and on the scarified cornea of the rabbit
The pauent from whom the virus was obtamed did not have
typical herpes simplex nor were the lesions typical of herpes
zoster ‘The virus was transplanted mn sertes 1n the first two
rabbits heratitis developed but no encephalinis the third died of
herpetic encephalitis As a result of their expermments Teague
and Goodpasture concluded that herpes simplex and herpes
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zoster may be caused by the same virus of varyng degrees of
virulence or by closely related viruses

Slavin and Ferguson (1950) also stressed the differences be
tween the zoster and simplex viruses simplex being readsly
transmitted to ammals whereas zoster 1s not They believed
however that both viruses may stem from a common ancestor
which 1s 1 accord with the view of Teague wd Goodpisture

Ruchter (1944) was unsuccessful 1n attempts to grow herpes
sumplex virus from the ganglion and dorsal root of five patients
and concluded that the virus 1s not stored i an nactive state 1
the tngemmal nerve or mn the gassenian ganghon as had been
held by some He considered 1t more Ithely that an alteration
of the metabolic state of the shin following the figemmal opela
uon_predisposed to an invasion of the virus from an external
source He reported typical herpetic eruptions following a trans
frontal operation upon a pituitary tumor and attributed these to
indirect traction or pressure upon the trigeminal nerve

Epstein (1948) 1n a survey of 772 trigeminal operations 1n
cluding subtemporal and postenior fossa dorsal root secttons as
well as tractotomies found herpeuc eruptions m 143 or 185
per cent All three operations were subject to this sequela but the
mcidence was greater in subtemporal than m suboccipital dorsal
100t sections

Carton and hilbourne (1952) and Carton (1953) reported
the occurrence of herpetic vesicles in 97 7 per cent of subtemporal
dorsal root sections with 1volvement not only of the Iibial region
but also the palate and mucous membranes within the oral
cavity They were able to recover herpetic simplex virus from the
herpetic vesicles but not from the ganglion or nerve tissue

While 1t 1s generally accepted that the prima;

herpetic simplex
fection_occurs 1 chi

ection_oceurs 1 childhiood as an acute stomatitis halbourne
and Horsfall (1951) cited instances of primary infection 1n
dults showmg vague chnucal signs suggestive of infectious mono
nucleosis The _primary infection 15 followed by persistence of
the virus 1 the ussues n a latent form where it Temains in
detmmlc antibodies for years
or even for life The virus was first thought by some to be m
the ganglion and to wmgrate centnfugally along the neuron
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Cultures from the ginglion and root however, have been um
versally unsuccessful and 1t 15 _now generally believed that the
virus 1n its latent form 1s 1n the peripher:l tissues Recurrent
episodes of labial herpes occur spomtancously without known
cause m healthy individuals and may 1so be precipitated by a
number of extraneous agents such as pneumonia aspirin pem
allin and artihicially induced fevers as well as by operations
upon the trigemmal ganglion and dorsal root either before the
tibers enter the brain stem or within the brain stem Indeed,
eruptions have been reported about as frequently following
tractotorny as after dorsal root section

Fi, 62 Patient with herpes sumplex following subtotal dorsil root section

Carton holds that previous ntact neurons are essential to
wirus activation nd called attention to the fact that if the fibers
of the maxillary or mandibular divisions have been previously
destroyed subsequent operation upon the dorsal root 1s generally
not followed by herpes simplex eruptions He cites Furlows
practice of mjecting alcohol mto the mandibular or maxilliry
drvisions intracranially just peripheral to the ganglion prior to
closure atter subtemporal dorsal root section If herpes appeared
1t was alwnays present in the dustribution of the division that had
not been njected

The occurrence ot herpes simplex after trigeminal tractotomy
1s not surprising sice 1n this operation the central arms of the
penpheral neuron are severed The integnity of the neuron 1s
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altered whether these hibers are severed m the middle fossr At
the pons or withmn the brun stem Changes n the cell body are
greater the closer the section 15 made to the gmglion

Carton nd kilbourne suggest that following trigeminal oper
ations the virus s activated i situe as 1 result of local changes in
tissue metabolism secondary to interfereiice with the af[erent
neuron The activating fictor in the absence of Tocal truuma
to the atterent neuron has not been determined It has been
suggested that interference with the neuron with consequent
denervation 15 not n essentinl factor for the appearance of
herpetic eruptions since they occur under 1 virety of conditions
m which presumably the integrity of the neuron his not been
disturbed

Amos (1953) has shown that phosphatase enzymes added to
suspensions of the virus are capable of destroying 1ts infectivity
and that some molecule essential to infectivity 1s active onlv 1n
1 phosphorylated form

Mortality In considering our mortality cognizance must be
talen ot the trct that there was no selection of cases according to
age or physical fitness A total of 728 operations was done Sin
deaths occurred 1n the senes or 0 82 per cent (see Statistics p 302)
Jetferson (1981) has aptly stated that 1t 15 only common sense
to admut that occasional fatalities must occur when we are de ihing
wath persons of the age mnd debility of some neuralgias
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Cultures from the gainglion nd root however, hwe been um
versally unsuccessful and 1t 1s now genemlly believed that_the
virus 1n ats latent form 15 in the perspheral tissues Recurrent
episodes of Tabial herpes occut spontanéously without known
cause 1 herlthy mdividuils and may also be preciprtated by 1
number of extrineous agents such 1s pneumorir ispirin pent
allin and aruhienlly induced fevers s well 1s by operations
upon the trigeminal ganghon and dorsal root either before the
fibers enter the bramn stem or within the brun stem Indeed
eruptions hwe Dbeen reported about 1s frequently following
tractotorny s after dorsal root section

r ot

Fig 62 Fauent with herpes ssmplex followin, subtotal dorsal root sectiont

Carton holds that previous intact neurons are essential to
virus tctivation and called attention to the fact that if the fibers
of the maxillary or mandibular divisions have been previously
destroyed subsequent operition upon the dorsal root 1s generally
not tolloned by herpes simplex eruptions He cites Furlow s
practice of injecting aleohol into the mandibulir or mawllary
diuistons ntracrimally just penipheral to the ganglion prior to
closure after subtemporal dorsal root section If herpes tppeared
1t was alnays present 1n the distribution of the diision that had
not been injected

The occurrence ot herpes stmplex after trigeminal tractotomy
15 NOt SUrprising since 1n this operation the central arms of the
perlpheml neuron are severed The integrity of the neuron 1s
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brought to Tiffany s attention 1n response to a questionniure th1t
prompted his suggestion that the motor root be saved

Bullock (1905) described a patient weighwng 300 lbs three
months pregnant who had pam 1n the entire distribution of the
nght tngeminal and two and one half years later mn the left
mandibular drvision The left mfertor dental nerve was resected
and four weeks later the night gasserian ganglion was removed
giving the patent complete freedom from pain until her death
s« months later 1n uremic coma

Builateral trigeminal neuralgia whether both sides are mvolved
simultaneously or successtely 1s a formidable disabiliy pre
senting a problem calling tor a high degree ot judgment and
slall The possible consequences of bilateral loss of sensation and
the inherent threat of bilateral damage to the motor mnervation
of the muscles of mastication have apparently made surgeons
reluctant to operate While reports of many unilateral trigeminal
operations appear 1 the literature detatled accounts of bilateral
operauons and their end results are extremely rare although n
approximately 2 to 5 per cent of the cases both sides are involved

Only two detailed operatrie reports of transtemporal bilateral
dorsal root section had appeared prior to the senior authors
report of four cases 1n which he had performed bilateral daffer~
ential dorsal root section for trigeminal pain (Stookey 1955) In
a review of his entire series mne additional bilateral cases were
found makng a total of thirteen or 19 per cent 1n nine of which
differential dorsal root section was done In spite of the fact that
thus series extends over a thirty year period the madence 1s
lower than has been generally conceded One patient had pan
starting on one side and switching after four years to the other
The second side was operated on and there has been no further
pun on either side during the intervening ten years In one
the pain appeared on the opposite side thirty two years after the
onginal operation

Since four of the operated cases have already been reported
1t seems worthwhile to record the results n the additional frve
and to present the entire sertes mn tabular form showing the
end results 1 those on whom bilateral operations were done

We have been able to procure recent phot
grapl £
the additional five cases pHOsTPls of three of
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BILATERAL TRIGEMINAL
NEURALGIA-SURGICAL
TREATMENT

The surgical treatment of bilateral tnigeminal neuralgia was
made possible by Tiffanys (1896) prescient suggestion that the
motor fibers be spared 1n order to 1void paralysis of the muscles
of mastication and by his msistence on saving the ophthalmic
fibers (1 ¢, subtotal section) 1n order to prevent mvolvement of
the eye 1nd anaesthesta of the cornea Without these two basic
concepts bilateral trigeminal neuralgia would not be amenable
to surgical treatment

Bilateral trigeminal neuralgia was reported by hrause 1nd by
Winslow n the same year (1896) krauses patnent began having
pan 1n the right second division at the age of thirty four Six
years later m 1887 the right infraorbital nerve was resected
Within nine months pam developed 1n the opposite mfraorbital
region cheek nose and lip This pan disappeared spomzneous]y
but excruciating pain on the night side returned mn 1894 krause
then resected the right gasserian ganglion Two months later
pain again appeared on the left side while the operated side
contmued to be pamnless krause offered no suggestion for further
treatment but thought that the bilaterality of the disease indicated
a central focus He had nothing to say concerning the preservation
of the motor division

Winslow s patient thirty one years old had left sided paroxys
mal pamn n all three divisions contumung for four years In
August 1896 atter ligating the nerves Winslow cut them at their
entrance to the foramna into which he pushed the distal ends he
then curetted the gasserian ganghon thus producing freedom
from pawn on the operated side Light months later however pamn
developed on the opposite side of the face It was this cse

214
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The reports wid follow up vists of these patiats (r‘uc'nlcd
a happy, well Wjusted group whose attrtudes refute the dire pre
dictions torecast tor them Tor exunple M G wrote 1 mvery
thwikful for the success of the operuons and feel Thne t norml
wetul hte now There e no vistble changes i my frce When
Im sn New York 1 nould hke to come to see you Mr C %
1eported 1 am plewsed to sty that I aman very good health
my tace 15 m quute good shipe 1 get along bne exng Mus
T E was seen mn the chnie m 19%7 where she was cheerful wd
cooperapie She 1ind no pam nd reported that she tte her food
without spilling and wnjoyed every mouthiul (See Table 2)

Fig 03 Panent with dfferential togenunal dorsa root section for bafaterat
treminal neurilyr Photograph 24 years ftar operavon
1 em eat anythung 1 want but it pieces from an apple mstead
of biting mto st 3nd break off pieces of bread When ¢orn on
the cob 15 senved 1t 55 cwe off foxr mc Nothmg uaususl s noticed
abost 13 ey (26 years after sccond operation)
Stooker J Newoursy 19y Courtess Charles € Thomas Publisher Sprin,
fredd

Cwsbing (1920) 1 1 senes of 332 cases found one of bilteral
pun folioning horpes zoster which of counse 15 not true trigem
mt neurdgit In 1 footnote however he mentoned another
paient 1 whom there were defimte bilateral symptoms 1t the

tmc of operation but no mdication was goen thit 1 bilaters]
aperison hid becn performed for pmn on the opposite side
Frazier and Russell (1924)

m 1 amalysis of the symptoms
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Dandy (1929) reported that he hnd encountered three Cises
o bilateral tngeminl nenralgia In one scen before he hnad
developed the posterior approach to the tngermal dorsal root,
he did not operate lest the motor root be destroyed The other two
patients he operited upon successfully cutting both dorsal roots
stmultineously mn the postertor foss1 One pruent mcluded in
Lewss and Dandys (1930) study of taste referred to elsewhere
(p 74) had pun m all three dnsions on the nght side for
twenty one yeurs nd mn the sccond and third divisions on the
left for s1x years Later (1945) Dandy made the simple stae
ment, twenty operitions were satisfactorily done

Fig 61 Pawent with differenusl tngemunal dorsal root sectian for bilaterl
tngemmnal steurilga Photograph 9 years after operation
\t 76 1 am worhung and free of pan 1 keep mostly to soft bland
foods but can eat anything cuting meat mte small preces I ocea
stonally drool but mana,e very well prefer to eat wn front of a
mmrror—a small matter Every thought of you 1s a
after second operation ) ; ’ prver (e
Stookey J Neurosurg 1955 Courtesy Charles G Thomas Publisher Spring,
freld

Horr\ wnd Poppen (1935)

who operated upon 176 pa
m 1 senies of 468 with major ¢ o reponed 1

ngeminal neuralgin reported In
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and dsstribution of the pam in 754 cises of trigemmnal neuralgia
made no mention of nlateral mvolvement Subsequently Frazier
(1934) reported thit he had seen twenty three patents with by
Interal trigeminal neuralgin representing about 1 per cent of the
2198 c1ses on the records of the Neurosurgical Chinic of the
University of Pennsylvanin Hospital which he had clwsified as
major trigemnal neuralgin  Five of Fraziers patients were
operated upon No statement 1s made concerning the trettment
ot the remuning eighteen Crant (1938) however presumably
reterring to this same group stated that five were rehieved by
bilateral operation two recenved bilateral alcohol injections and
m ten operation w1s done on one side and when the pun re
appeared on the opposite side 1t was cheched by alcohol block
An averige of four years and four months elapsed betueen relief
of pain on one side and 1ts appearce on the other the shortest
pertod being nine months and longest twelve years The opera
tions on the opposite side rccording to Frazier were done one
two three tnne nd eight years after the first mtervention 1n
two ot the hive the outer twothirds of the sensory root was
divided on each side 1n two the outer two thurds wis divided on
one side 1nd the middle third on the other 1n one the outer
two thirds on one side while the outer two thirds of the gnglion
was resected on the other

Untfortunately Frazier give no detals as to the disability which
followed bilateral sensory loss and the problems confronting his
pruents Mixter however n discussing Fraziers paper referred
to four cases 1 which bilateral operations hid been done two
by Ins father and two by umself He stated that the patents had
lost the sense of position of their mouths to such an extent that
ll ot them had to use mirrors n releirning how to et Some
of our patients tlso found this procedure of aid until chey had
become adjusted

Adson (1926) encountered thirteen instances of bilateral trigem
mal neurilgia m 829 pauents Curiously enough the pun m
the majority occurred simultaneously on both sides but was of
different mtensity This was true of hrauses patent and also
of two of ours In one of Adson s cases the pain appeared on the
opposite side seven years after the first 1ttack
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years (1n one wstnce thurty seven years) before the devclopment
of pain on the second side, suggesting that the eventual icidence
would be even greater beciuse of the probability that 1 a
number At least of the younger group the previously unaffected
nerve would become mvolved This point 1s stressed also by Peet
and Schneider (1952) Ac the ume of ougnal eximination, 27
per cent of their series of 689 patients had bilateral pamn but
on follow up some years later bilateral imvolvement w1s found
mn 59 per cent

Tig 65 Pavent with differential thgeminal dotsal root secuon for bilateral
tngemmal neuralgia Photograph 6 years after operation
My speech 1s normal I have formed good eating habits and am
not uncomfortable 1 company while eating Durning past twelve

years have missed only one day for sickness (12 years after second
operation )

Stookey J Newrosurg 1955 Courtesy Charles C Thomas Publisher Spring
field

Werthemmer and Descotes (1957) reviewing
found thirteen instances of (blhu)eral pain HGT\F:?)O ;z:fe;ffol:iji
pam on both sides when first seen one refused operation and
the other was treated by peripheral neurotomy on the left side
This umlateral secton gave complete relief on both sides for
aight years after which pamn recurred on the yight side and wa
again reheved by peripheral nenrotomy In fn; of the tlnrlee;
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lateral pain 1n mmneteen or 4 1 per cent No indication w1s given,
however, that 1y of these was operited upon nor was any
reference made to the type of trewtment employed

Coleman Meredith and Trolind (1948) performed 200 um
lateral operations 1n a series of 600 patients with major trigeminal
neuralgia and reported a single mstance of bilateral dorsal root
section without furmishing detuls Indeed they considered 1t one
of the distinguishung features of true trigeminal neuralgia that
the pamn 1s umliteral i distinction to atypical neurilgn and
psychogenic facial pun

Davis and Natiziger (1948) reported on 245 patients of whom
mmne or 36 per cent had bilater1l mvoliement OF the tot1l
number, 179 were operated upon but no staitement was made 1s
to treatment 1n the bilateral cases

Olivecron (1931) encountered two instances of bilaterality
among sixty radical operations for trigemmnal neurilgin In one
of his patents the night dorsal root hid been sectioned by
another surgeon 1n 1914 This procedure was followed not only
by recurrence of pamn n the right but also by pan mn the second
branch on the left Accordingly a radical section of the dorsal
root had been done mcluding both sensory wnd motor fibers
This appears to hive given permanent relief on the nght but
pamn on the lett continued An intracramal section of the left
second division was done 1 1928 but two years later when the
patient was seen by Olnvecront he was suffering  frightful pain
m this area The left dorsal root 1n the postertor fossa was then
cut and the patient was at last completely rehieved of hus suffering

While the second of hus patients did not come to operanon
Olivecrona indicated that had this been the case he would have
cut the dorsal root wa the posterior approach because of the
presumed preservation of tactile sensation by tius route and the
ease with which the trigeminal motor root may be saved

Harris (1940) found eighty five cases of bilateral trigemmal
neuralgia n his series of 1433 or 53 per cent Unfortunately
however there were included in the bilateral group fourteen
cases of multiple sclerosis reducing the number of cises of true
bilateral trigeminal neuralgia to seventy one and the percentage
to 49 In some of Harnss patients there was 1 lapse of several
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years (i one wstmee thirty seven years) before the development
of pam on the second side suggesung that the eventual madence
would be even greater because of the probabdity that mn a
number at lest of the younger group the previously unaffected
nenve would become imolied Thus pont s stressed also by Peet
and Schnexder (1952) At the tume of ongmal examination 27
per cent of their senes of 689 pattents had bilateral pan but
on follow up sowe years later bifateral imohement was found
1w 59 per cent

Fig 63 Pauent with ditferentia) snigeminal dorsal root secuon for bilateral
trigemunal neuvalpia Photograph 6 years after operation
My speech 15 normal I have formed good eating habsts and am
not uncomfortable in company while eating Durng past twele
vears have missed ondy one day for sichness
operation )
Stagker J Neurosurg 1935 Courtesy Charles G “Thomas Publisher Spring
field N

{12 years after second

Werthexmer and Descotes {1957) revsenmg 500 case records
found thirteen instances of ilateral pamn Erv.o patients had
pam on both sides when hust scen one refused operation and
the other was treated by penpheral Neurotomy on }:he lefr side
This unslateral secion gase complete rehef on both sides for
eight years after which pam recurred on the right side and was
agam reheved by penpheral neurotomy In f:\g of the thirteen
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cases 1 bilateral fotal dorsal root section was done, through a sub
temporl approach with preservation of the motor root Although
transient dithiculty in chewing occurred 1n some, there was no
permanent dithculty Bilateral total dorsal root section neverthe
less presents a formidable rish which could be lessened by b
Interal ditterential section

Trazier s (1926) report of his first operation for bilateral trigem
m1l neuralgrr by the transtemporal approich 1s worthy of
review The patient a woman hity one years of age had been
operated upon tor major trigeminal neuralgin on Apnl 12 1917
an cvulsion of the left sensory root bemng done under ether
anesthesin Since this was before 1t had become 2 matter of
routine to sne the motor root no attempt was mide i that
direction and on the patent s second admussion 1n May 1926 the
muscles on the side of the previous operation showed complete
degeneration At that time she was suffering paroxysms of major
triigeminal neuralgia mmvolving the right masllary division which
had first made their appearance m 1924 seven years 1fter the
original operition on the left Though I'mzier had frequently
presersed the motor root after 1919 he was fearful that in this
prrticulr mstance he mught somehow fail hnowing that the
muscles of mastication were completely parilyzed on the left side
he w1s not exger to assume the responsibtlity of an accidental
mnjury to the motor root on the right It was only after the patient
had refused alcohol njection and had actually signed a written
stitement relieving the surgeon of all responsibihity that on
June 19 1926 he undertook a subtotal section of the right sensory
root by the usual transtemporal approich The outer two thirds
of the sensory root was sectioned lening the motor root un
disturbed But though the motor root was plainly seen by the
operitor and the assistant 1ts continuty plamly 1n evidence the
patient was unable immediately after the operation to 1pproxi
mate the jaws Frazier was confident however of his success and
1s the course of events proved with justificauon for on the
seventh day the patrent began to recover function of the parilyzed
muscles and before discharge the jaws could be 2pproximated 1nd
the 1bility to masticate food had been re established

One of the advantages of the suboccipital approach his been
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held to be the ease with which the motor root can be saved
Actually m ewpenienced hands 3t can be spired 15 readily by
the subtemporal Toute which also permits differentnn] section
of the dorsal root with greater certamty, since the correspondence
of the kibers within the root to the three divssions of the nere
1s closer near the gainghon than 1t 15 more chistally The adh antage
of thus 1n biheral cases where preseryation of semsation 15 of
paramount mnportance 15 obvious
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Frg 66 Panent with differential tngemanal dorsal reot section for bilateral
uemunal neuralgia Photograph 5 years after operation
Careful 1w puttng food 1n mowh to avord some appearmg on
Ups {7 years alter second operation )
Stackes ] Newrosurg 193 Courtesn Chatles C Thomas Publsher Spring
hield

Following the proposal by Sjoqust (1938 1939} that the
descending trigeminil tract be sectioned for the rehef of trigeminal
pun detatled reports of the treatment of buateral trigemuinal
neurtlgn began to ppear Wesnberger ane Grant { 1943} reported
one cise wolving the night second 1nd thard dnvsions  and
the left second dinision On che right side the entire SEnsory root
w1s secuoned via the posterior route producing complete anaes
thesit whale on the left side tractotomy was performed resulting
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B

Fig 67 Pauent with differenual trigeminal dorsal root section for bilateral
trigeminal neuralgin
A Photographs taken at time of first operation (1930)
B Photograph 19,7—twenty seven years after first operation
Can chew food on both sides once sn a while a little food may
fall out of mouth but I manage very good 1 suffered 1 heart 1ttack
a few years ago which accounts for my thin face as I lost thirty
pounds (22 vears ufter second operation )
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1 hyprigesia i the first diwiston, with moderate hypalgesia in
the third division 1nd enly mild Iy palgesian the second dinvision
Grant considered the operation unsuccessful smce, 1t the end of
nme months pain hid begun to return

Olnecrona (1942) sectioned the descending trigemnal trict
m four patients with bilateral tnigemmnl neurtlgn In the first
two patients the operition prov ed a complete or almost complete
fallure as only slight to moderite hypalgesia m the affected
dnisions resulted and 1 both there was 1 recurrence of pain
In the last two the procedure was more successful In one
especially 7 saustactory degree of analgesi1 wis obtuned on both
sides with no return of pain after exight months Postoperatively
gait and station were normal m dayhight though there was some
shight 1mpairment 1n walkmg after dark The other patient was
free ot pain atter a year but her sense of balance left much to
be desired though she could walk without support she com
plained of giddiness

Falconer (1949) reported two cases of bilateral trigemmal
neuralgia treated by tractotomy The first patient who was
fifty years old had had pam 1n the third division for five years
several 1lcohol injections had been given and intracrinial section
of the thurd dnision on the side of mvolvement hnd been
performed three years before Tractotomy w1s done on one side
at tvo levels one 2 mm and 1nother 4 mm below the obex
A year and a half later the patient was re admutted with severe
pain 1n the second dnvision on the opposite side for which alcohol
mjection hid been grven fifteen months previously A tractotomy
was then performed on the second side 3 mm below the obex
and the pun was relieved At the ume of Talconers report
the pauent had been followed two years after the first operation

nd three months after the second The general 1mpression of the
end result was good

Shight unghng 1n the trigeminal area
remained

Falconers second patient was 1 tabetic who had had a successful
1lcohol njection of the gasserian ganghon for tngeminal neural
811 1 year previously Following this severe pamn developed m
the opposite second division Accordingly tractotomy was done
three cuts being made one at 2 mm  another at 4 mm and an
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other at 6 mm below the obex 1n two different operations The
patient was reheved but complained of shght aching m the trigem
mal area and 1n increwe of ataxia n the ipsilateral upper
extremity At the time of the report he had been followed for
four months without return of pan

Fig, 68 Pattent with differenual trigeminal dorsal root section for bilateral
ingemmnl neuridgia Photo_raph 12 years after operation
It 1s twelte years since the st operanon I am now 74 I spill
food from my mouth occasionally I sure thank you for both opera
tions

Raney et al (1950) reported one bilateral trictotomy [Ihe
ptzent was sixty seven years old and had suffered from repeited
bilateral trigeminal attacks for several years Alcohol injections
had been limited to the maxallary divisions since 1t w1s thought
that mandibular mjection mght paralyze the motor division
Atfter bilateral tractotomy analgesi1 of both trigeminal zones
was obtamed but no mdicattion 15 grven as to the period of
observation atter operation nor of the area of lost sensation

It 15 sigmiticant that 1n only two of the patients on whom
tractotomy was done for relief of bilateral trigeminal pan was
the ophthalmic division mvolved yet one of the most constant
findings has been analgesia of the entire ophthalmic area and
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loss ot the corneal reflex which should 1f at all possible be
preserved Itis pirticularly unfortunate to sacrifice the ophthalmic
dniston and the corneal refles needlessly, since by subtotal or
difterental dorsal root section vie the trnstemporal 1pproich
the ophthalmic hibers serving the cornetr can generilly be pre
served nd the cornel retlex muntuned The presumed advin
tage of retention of tactile sense by trictotomy does not 1pply to
the cornea since 1t has been amply demonstrited that this re
cenves only pun fibers

Fig 69 Pauent with differenual tngeminal dorsal root section for bilateral
tnigeminal neuralgia Photograph 12 years after operation

No trouble eaing Am most grateful In 12 years I have had no
p:un

Harris s cases were treated by aleohol mjection erther into the
division mmvolved or nto the ganglion When the ginglion was
myected Harms reported paralysis of the muscles of mastication

See pages 228 229 230 and 281
Fig 70 A BC D Figures 1llustrating divistons involved mn 12 b:lale;’l
operations for hilteral tngemmal neuralgia Left hand higure of each 1n
dicates dnvision ain which pam first appeared and night hand figure divi
sion subsequently affected The ophthalmic disiston was never involved
when pam appeared on opposite side Esther subtotal or differential section
was possible on the opposite side thus minimizing the sensory loss
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other at 6 mm below the obex tn two different operations The
patient was rehesed but complamned of shight aching 1n the trigem
mal area and an increase of ataxia in the ipstlateral upper
extremty At the time of the report he had been followed for
four months without return of pain

¥ig 68 Iauent with differcntial trigenunal dorsal root section for bilateral
wnigerminal neuralgia Photosraph 12 years after operation
It 15 twelte years smce the last operatton I am now 74 I spill
food from my mouth occastonally I sure thank you for both operz
uon

Raney et al  (1950) reported one ilateral tractotomy Ihe
pitient was sixty seven years old and had suffered from repeted
bilateral trigeminal attacks for several years Alcohol 1njections
had been limited to the maxillary divisions since 1t was thought
that mandibular mjection mght paralyze the motor drvision
After bilateral tractotomy analgesia of both trigemunal zones
was obtamed but no indication 1s given as to the period of
observation after operation nor of the area of lost sensation

It 15 signthicant that 1n only two of the patients on whom
tractotomy was done for rehef of bilateral trigeminal pain was
the ophthalmic division 1nvolved yet one of the most constant
findings has been 1nalgesia of the enure ophthalmic area and
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loss of the corneal tefles wiich should, 1f at il possible, be
presersed Itis purticularly unfortunate to sacrifice the ophthalmic
dnision and the corneal reflex needlessly, since by subtotal or
differential dors1l root section v the trinstempor1l 1pproich
the ophthalmic hibers serving the comet cn generally be pre
served nd the cornel retlex muntamed The presumed 2dvan
tage ol retention of tactile sense by tractotomy does not apply to
the cornea since 1t has been amply demonstrated that this re
cenes only pun fibers
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Fig, 69 Patient with differental tnigeminal dorsal root section for hilateral
trig 1 Igia Photograph 12 years after operation

No trouble eating Am most grateful In 12 years I have had no
pam

Haris s cases were treated by alcohol njection either mnto the
division mmvolved or into the ginglion When the ginglion was
injected Harris reported paralysis of the muscles of mastication

See pages 228 229 230 and 231 —
Fig 70 A BC D Fgures lustrating diasions involved in 12 bilateral

operations for bilateral tngemnal neuralgia Left hand figute of each in

drcates dnsion tn which pain first appeared and night hand figure divi

sion subsequently affected The ophthalmic division was never mvolied

whet pun appeared on opposite side Fither subtotal or differential section
was possible on the oppostte side thus munimizing the sensory loss
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FIG 704
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wlnch he stated generally recover in tno or three months (1talics
we the authors’) Obviously, if the muscles 1re paralyzed on one
side wmjection on the opposite side 1s out of the question On
the other hind loss of the motor division on one side does not
contrundicate subtotal or differentinl section on the other—
whether by the subtemporal or subocaipital 1pproach~since with
these procedures thc remumng motor root cin be spired Need
less to 51y the operition demands the greatest skill and 1s not to
be undertiken without full rethization of the hazards

Harris sent 1 questionnure to 765 pauents who had good
anaesthesin lollowing gasseriin ganglion mjections for pain m
varous divisions  Replies were recenved from 475  Three
hundred sivteen 1eported no recurrence of pun for a pertod of
three years or more of whom six had had bilateral injections
The durition of relief 1n these six cases 1s grien s follons

Tight Left
18 years 16 jears
16 4
13 6
5 5
5 2
3 4

Thus 1n Harriss hands destrucaon of the ganglion cells by
alcohol injection cn be sud to have resulted in permanent re
hef mn bilateral trigeminal neuriigin It may be that njection
of hot water as recommended by Jieger will prove eventually
to give comparable longlstung relief

In the treatment of bilateral trigeminal neuralgla much de
pends on the 1ge and condition of the patient In those of advanced
1ge mucl can transpire n four or five yeurs during which tune
aleohol 1njection on the second side may suffice to give permanent
relief Tius view however must be weighed 1gunst the prob
ability that operation may eventually be unavordible when the
patient will have 1ttuned 1 more adyanced age and surgery be
1 st1ll greater hazard

On the basis of one bilateral dorsal root section mn the mddle
fossa White wnd Sweet (1955) were convinced that this opera
tion 1s inadvisable no matter how skillfully 12t 15 carnied out
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They reported that fluds rn out of the piticnt s nose which 1s
sometlung that never happened 1n our expenence Nor hrve 1y
of our patients complamed that eatmng wis as 1f shoveling food
wnto a vord  Werthemmer 1nd Descotes recorded no such com
plamnts following bilaterl total dorsal root secion and Harns
makes no mention of them though the wnaesthesia following ns
bilateral gasserian ganglion injections mmolve a greater aren
than 15 affected by subtotal or differential dorsal Toot section
In aur cases some of which have been followed for a number of
years eating hibuts were quickly acquired the patients attended
dinner parties without emburissment wnd were 1ble to pursue
therr accustomed occupations withm a few weeks after operation
White and Sueet consider bilateral nenralgia a clearcut ndica
tion for tractotomy In this condition, they suy, it should be
performed on at least one side so that the presersation of touch
on the tractotomized side will permut normal intake of food
which 1s difficult with total anaesthesia of the mouth  Of thirteen
trigemmal tractotomies performed by them for idiopathic trigem
nal neuraigia two were for bilateral trigeminal neuralgla In
one pain was present 1n all three divisions on the night and 1n
the third division on the left a situation which 1 our experience
presents an 1deal distnbution of pamn for consenanie surgerv—a
total resection on the night sparing the motor followed shortly
thereafter by a differential section of the left third diviston
sparing the motor the second and the ophthalmc thus pre
serving sensation not only in the ophthalmic division and the
cornea but also m the roof of the mouth upper jaw 1nd upper
lip Instead bilateral trigemnal tractotomy was done Analgesia
was obtained 1n the night side where all three divisions were
affected for twenty four hours on the left seven weels after
operation analgesta was present only over the first division n
which there had been no pun In addition the patient had
analgesia of the right fifth cervical segment due to the tractotomy
The second patient had had pamn 1n the second and third
dusions for which a lefe dorsal root section had been done
pretiowsly by another surgeon with loss of the motor disision
Because of pun mn the right second and third divisions 2 night
tngeminal tractotomy was performed Amalgesta was produced in
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the ophthalmic division where the patient had had no pamn as
well 15 i the second and third divistons and also in the oral
pharynx tonsillar region and the external auditory canal areas
which are not supplied by the trigenunal nerve except perhaps
part of the external auditory canal In addition following the
operation the patient experienced hypalgesin of segments L1 S5
n the contralateral lower extremity and burning of the sole of the
toot on wallhing ataxia of the ipsilateral arm and an ataxic gait
with lateral propulsion lasting two months There was no return
of the paroxysmal facial pun but neurotic symptoms developed
rusing 1n the authors minds a question of the oniginal diagnosis

In view ot such observanons as the foregoing and mn con
sideration of our own favorable results following subtemporal
dorsal root section our preference 1s for selectine destruction of
fibers by subtotal or dilferential section which mummizes the
sensory loss attords 1 greater Iikelthood of permanent rehef and
1voids the rdditional and needless neural defects associated with
trigeminal tractotomy



CHAPTER XV

SECTION OF THE TRIGEMINAL
DORSAL ROOT AT THE PONS

From the ume of Hartleys etradural subtemporal approach
to the gasserian ganghon that route was universally employed
for dorsal root section 1 trigeminal neuralgia unul Dandy (1925)
proposed 7 postertor fossa approich and section of the sensory
oot ot the trigemmal nerve at the pons

Ramoncde (1903) a number of years earlier working on a
cadaser had proposed a cerebellar approach to the dorsal root
through a $cm opeming 1n the bone at the junction of the
parietal mastord and temporal sutures His suggestion was to
retract gently the cerebellum (the emussary vemns though vanable
and nconstant are so placed that they could be disregarded)
and excise a 1 cm segment of the trigeminal root or the surgeon
could content himself by simple section of the nerve since union
of the ends floating 1n the cerebrospinal fluid was considered
most improbable Perhaps Ramonede suggested a surgeon
having especially constructed instruments ad fioc, ind possessing
perfect dextenity should be able to cut the sensory without
the motor

In 1917 Doyen recommended drvision of the trigeminal root
between the ganglion and the pons v a postertor approach
According to thus techmque the ocapital bone 1s perforated with
2 20 mm burr the dura 1s opened and the cerebellum exposed
and cautiously retracted An intracramal endoscope 1s then m
troduced above the nervus acousticus showing the trigeminal
root about 5 or 6 mm above the acousticus and about 14 or 15
mm beyond 1t Doyens special guilloune Lmife 1s mtroduced
and 1ts terminal hook passed beneath the trigeminal root which
15 divaded by pressure on the lever (see Fig 69)

The posterior approach to the trigeminal root was first used

235
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by Dollinger (1912) ot Budapest In 1 report before the Associa
tion Nangaise de Chuugre m 1908 he commented upon the
tutihty of peripheril nerve secuions referred to the excessine
bleeding occasionally encountered n operitions wa the sub
temporl route and proposed the suboccipital approach s bemng
less visculir Reviewmng lus expertence with the subtemporal
operizon  he stited thit  the civernous sinus was opened 1n
almost every cisc nd consequently the severe bleeding which
ensued overshidowed the entire operition  In twenty five oper

Fig 71 Instruments required in retrogasserian neurectomy at the pons as
proposed by Doyen m 1917 Doyen Surgical Therapeutics 1917 Courtesy
(Willnm Wood) Willins and Wilkins Baltimore

uons lowever he had only one death Nevertheless 1n three
cases m order to 1oid senous hemorrhage he reframed from
removing the gasseritn ganghon wnd 1nstead exposed the ten
tornum nd exturpated the trigemmal dorsal root beneath the
cerebellar hemisphere  Thereby he states not only was the
excessive bleeding lessened but my patents were cured and 0
artillery captamn returned to his military service However the
operation 1s i no wise less formidable than extirpation of the
gasserian g:mghon 1t requires as much experience 1nd s much
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anatomacal orientation 1nd 1s only 1 little esier than the trans
temporil method  Dollinger believed thae trigenunit neurlgit
could be permanently cured wd that with suitible techmque
neither operition wis overwhelmingly difficult  Yet every sur
geon who operates knows full well that the procedure 1s 2 myjor
one Dollinger held that surgery should be done only 15 1
final resort since as Schloesser had shown alcobol injection
would control the pun

Certamly Doyen s techmgue imvolves 1 rish which few neuro
surgeons would cire to ssume should bleeding from onc of the
enussary verns occur m 7 field so limited and m which hemorrhige

Petroeal ven
€A tcrized

= cut

1sed fo cut
Trigrminal nerve

Knife

to cut
VU IX'? neeves

Fig 72

Instruments used by Dandy druding the various nerves m the
posterior cramal fossa  If necessary the petrosal yein may be obliterated by
the canters This ts only occasiontally necessary The sensory root 1s usually
dinided with a blunt hool or 1t my be pinched with the forceps Figure
and legend from Dandy A4nn Surg 1932 Courusy ] B L:pp[:ncou °Cc
Philadelpha
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by Dollinger (1912) ot Budapest In 1 report before the Associa
tron Frangaise de Clirugie 1 1908, he commented upon the
funlity ot peripheril nerve sections referred to the excessne
bleeding occasionally encountered m operitions wvia the sub
temporal route nd proposed the suboccipital approach as being
less vasculir Reviewing his experience with the subtemporal
operition he stated that the cmernous simus was opened m
almost every case and consequently the severe bleeding which
ensued overshndowed the enure operition  In twenty five opera

Fig 71 Instruments required in retrogasseritn neurectomy at the pons as
proposcd by Doyen in 1917 Doyen Surgical Therapeutics 1917 Courtesy
{Wilham Woeod) Wilkins and Wilkins Baltimore

tions however he had only one death Nevertheless 1n three
cases 1 order to 1oid serious hemorrhage he refrained from
removing the gassenan ganglion and stead exposed the ten
tonum and extirpated the trigeminal dorsal root beneath the
cerebellar hemisphere  Thereby he states not only was the
excessive bleeding lessened bur my pattents were cured and an
artillery captain returned to his mulitary service However the
operation 1s 1 no wise less formidable than exturpation of the
gasserian ganglion 1t requires as much experience nd as mucl
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The cerebellar hemusphere 1s then elevited with 2 narrow
spatula directed upward and mward The thin membranous
covering of the asterna lateralis which extends the enure
length of the posterior fossa and lines the brain stem 1s opened
between the auditory nerve 1nd the tentorium After the
collapse of the asterna lateralis and removal of the loose
arachnoid membrine between the auditory merve and the
tentorium the sensory root of the tnigeminus stands out sh1rply
m the depth At the masura tentoru the petrosal vein crosses
from the imferior surface of the cerebellum to the petrosal
stnus It lies 1 and 1s attached to the outer hinimg of the asterna
lateralss The 1rachnoid membrane must therefore be cautiously
removed from the vemn to avoid tearng it

The petrosal vein and the 1uditory nerve 1re the tho most
mmportant landmarks and between them—they are about | to
15 cm apart—the spatula 15 mtroduced The sensory root of
the trigeminus 1s then n full view throughout 1ts course from
the tentorium to the pons a span of from 1 to 15 cn The
sensory root lies probably 1 cm deeper than the petrosal vem
A small blunt dissector at an angle with its long shank 1s
passed between the sensory root and the pons in order to free
the nene A small angled knife also on a long flexible shank
then follows up the free space between the nerve and the pons
and by gentle traction on the blade of the knife the nerve 1s
severed etther in part or whole as desired Section of the nerve
1s usually bloodless occasionally a tiny bleeding 15 suppressed
by the application of a moist cotton pledget

The operation 1s much easier and quicker to perform
than the temporal methed for the route 15 bloodless Only
a few munutes are usually required to elevate the cerebellum
open the cisterna lateralis and aspirate the cerebrospinal flurd
and complete the section of the nerve There are times when
the petrosal vein causes trouble because of 1ts inconstant post
tion and size Occasionally 1t may obscure the nerve n part or
even almost enurely It ss then necessary to retract the vein
with the spatula On two occasions the vein was torn by retrac
tion but the bleeding was controlled by packing gently with the
most cotton or by application of a silver clip Recently when
the vein has obscured the sensory root or rendered ts exposure
difficult 1t has been doubly clipped and divided at once This
1s made much easier and safer by using flat clips 1n a long



238 Trigeminal Neuralgia Its History & Treatment

could not be controlled Even now however the tendency 15 to
use a relatively small occipital opeming n order to shorten the
operative procedure The limitations thus mmposed m a field of
such potential dangers can be disastrous

When Dandy published the first account of lus procedure he
had operated on two pauents wnd observed two 2dvantages
(1) the case of the approach to the sensory root duc largely to
the bloodless intracramal course of the dorsal root and (2) the
seemungly easter preservation of the motor root In his first
cases he passed a small hook around the sensory root which was
then gently pulled and divided In both cases the motor root
w1s uninjured and could be seen intact through the hiatus m
the severed sensory root and lying parallel to belund and along
the superior border

The technique subsequently employed by Dandy 1s as follows

The Operation A somewhat crescent shaped mcision 1s made
1n the occipteal region on the affected side The inasion begins
near the midline and extends 1n transverse direction just below
the onigin of the trapezius muscle Laterally the ncision turns
sharply downward 1n 1 straight line to the tip of the mastord
The trapezius muscle 15 divided transversely stripped from the
ocaiput 1nd retracted downward and somewhat mesially An
arez of bone perhaps 4 by 4 cm 15 removed and two extensions
of this central defect are made—one toward the cisterna magna
the other toward the mastord The latter extension must be
carefully made so that the utmost room can be obtaned
Cautiously the bone 1s mbbled away toward the mastod cells
and the transverse and sigmoid venous sinuses The mastord
cells are of course carefully avorded because of the danger of
nfection Occasionally they have been opened acadentally, but
with no untoward effect The opeming however 1s always
covered with a flap of dura which 1s sutured to the periosteum
In the regron of the transverse sinus and 1ts junction with the
sigmord sinus the lateral bony cxtension can be made larger
because the mastoid cells usually stop at a lower lesel This
extension 1s really the most important part of the bony defect
for 1t 1s from here that the subcerebellar 1pproach 1s made The
dura 1s then mased in stellate fashion 2nd at once the csterna
magna 15 sought and opened The release of this flind provides
ample room for exploration
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This ven s mercly pmched with forceps through which the
current 15 passed to obliternte the vessel The control of the
pewrosil e and ats brinches was relly the only clement
of dnger m the operition and this can now be casily and
safely overcome 1f necesswry with the ctutery As 1 matter of
fact 1t 1s only once m about fifteen cases that 1t 1s neeessary
1o occlude the petrosil vem for in the remuning cases the
sensory root 1s not 1t 1l obscured by thus vessel

Thod ~Suction 1s now used to evicuate the fhad n the
asterna laterihis thus maikes 1t unnecessiry to sponge nd,
therefore 1t not onlv s1v¢s tume but woids any posstble anjury
to the auditory nerve wlich lies 1t a safe distance postersorly
Suction 15 tpplied indirectly through a pledget of cotton that
15 placed 1n the asterna laterthis 1t acts therefore s through
a wickh

Fourth —~Formerly 1 sharp kmifc on a long handle was
used to divide the sensory root The division of the sensory root
1s now performed much more casily and safely by using
either a blunt hook or by pinching the nerve with the blades
of 1 long narrow forceps It requires very lhittle force to mnter
Tupt the nerve fibres

Tifth~The durt 1s always closed over the entire defect
In one of the early cases wn mtracerebellar haemorrage resulted
because of trauma to the cerebellum when post operative
vomitng thrust the cerebellum agamst the sides of the bony
defect

The sensory root may be erther partially or totally divided
by this procedure with equal facility In my experience the
operation 1s far easier to perform than by the temporal route
The average tume required 15 perhaps one half hour from the
nasion 1o the divssion of the sensory root though m many
cases 1t has been performed 1n ten to fifteen mmutes This 15
mentioned not as any great pomnt of merit but because the

operatrve procedure has heen frequently criticized as being
very difficult and dangerous

The petrosal vem was a potential source of trouble becau
of 1ts inconstant course and sarato

times 1t obscures the nerve 1t ma
throughout its course It was occ
regirded 1t first 15 2 dreaded

y bifurcate or may be doub
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clip holder speaially made with the handle bent at right angles
to the shaft The petrosal vein has 1 addiion other bnor
malities 1t times 1t bifurcites gaim 1t may be double through
out this part of its course and on two ocersions 1t was 1bsent
In two of the earlier cases the nuditory nerve was triumatized
by the spatult m trying to avord or retract the petrosnl vein
In nerther of these cises did the hearmg return although the
nerve was imntict In one of these cases the facial nerve so was
paralyzed but the function returned three months later Only
once has the ficl nerve actually been seen at the operation
It 1s usually so well covered by the auditory nerve that it s
enurcly out of sight Injury to the auduitory nerve must be
cousidered 1 potentinl danger of the operition It should hardly
occur 1gain when one can 1f necessary so casily dispose of the
petrosal ven In a4 recent case I felt sufficiently secure m this
regird to perform the operition despite the fact that the
pruent was totally deaf in the other ear

On two occistons the postertor surface of the cerebellum
has been injured but without any subsequent appreciable dis
turbance ot gait or equilibrium In one of these ¢ises a vemn
running between the tentorium and the cerebellum was torn
when the cerebellum wns bemng cautiously elevated By quickly
enlarging the bony defect 1t was possible to locate and close the
bleeding point ey ncuate the hematoma and proceed with section
of the nerve In the other case the cerebellum bulged so tightly
despite the release of fliud that the operition could not pro
ceed until 1 subsequent stage when the bony opemng was
enlarged to give more room Swelling of the brun 1s a not
uncommon sequel of ether nesthesin

As Dandys experience increased he made 1 few technical
changes

Iirst —Avertin anaesthestr has been substituted for ether
erther by nhalation or per rectum This 15 a great advantage
becwse there 15 no swelling of the cercbellum as obtans
with ether and there 1s thercfore imple room for exposure
of the cerebello pontine angle  all cases Furthermore 1t
provides perfectly smooth breathing which rarely follows ether
and which 15 so essentral when the sensory root 1s divided

Second ~The electrocautery makes 1t possible to easily co
agulate and divide the petrosal vein should this be necessary
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case the presence of such n artery n close relation to the root
must be trequently encountered and 1s an 1dded hazard which
certanly 1s not tound m the subtemporal region

To Dandy s own modifications each surgeon has added others
to conform with hus own technical preferences Hyndmn (1938)
made severl valuable improvements He used 1 more lateral 1nd
supersor exposure to permit of a more direct approach to the
dorsal Toot nd so placed the shin incision as to exclude the great
ocapital nerve His opening 1n the bone was about the size of
a filty cent piece (30 mm) Hyndman 1lso developed 1 gumllo
une hmte menuon of which has been made earlier This 1s an
asset not only 1n the cerebellar approach but 1lso 1 differential
secion wva the subtemporal With this mstrument the fibers
selected can be severed more accurately than 1s possible with a
hooked hmte or by 2vulsion since traction on a part of the root
may avulse not ouly the selected fibers but the whale root or
addinional tumcuh may be torn

Fig 74 Vanations in the course of the petrosal vein The posiuon of this
vetn 1s important 1 making the operation easy or difficult It 15 sometrmes
necessary to dinide the vern between sifver chips 1n order to safely ex
pose the sensory root A wusual course B vemn bifurcating between the
cerebellum and the temtorum  C vein runnng posterior o the trigemunus
D vemn runmn, along the base of the skull and over the eighth nerve
pracucilly obscuring 1t Fi,ure and legend from Dandy Arch Surg 1929
Courtesy Amertcan Medical Assotation Chacago

Waller (1950) places the patient on his side with the head
of the tible elev ated about 15 or 20 degrees using a board under
the buttocts to mamtun the patient s posmon’“nh the head
slightly Heved A lumbar puncture needle 13 put 1 place to
permit removal of spinal fluid so s to allow easier exposure of
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found 1t ot no concern since the electrocautery and continuous
suction htve made the operation simple and almost free of risk

Yet one of the figures 1n Dandy s chapter on the brain m Lewss
Surgery shows a large arterral branch upon or under the sensory
root (see Fig 75) Relernng to this he commented In many
mstinces the nerve 1s grooved or bent by the artery This I be
Lieve 1s the cause of tic douloureux If we agree that this 1s the

Pain fibers 1n
posterior
e sory root

Mot r root

»
A cessory unw?y
branches

Fi, 73 Diagram showing method of part:al section of the sensory root
From the results of our cases it 1s our impression that the fibers which are
responsible for the pain of tic douloureux 1n all three branches are included
1 the posterior half of the sensory root They (represented by the dark lines)
concentrate 1n this part of the sensory root Removal of the bundle does
not affect pamm induced by sensory sumul but only the pan of v
douloureux  Figure and legend from Dandy Leuts Walters Practice of
Surgery 1942 Courtesy W F Prior Co Hagerstown
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by thns step with the possibility of permanent damige Waller
Miles and Sumpson (1956) huse performed differential section of
the dorsal root 1t the pons cutting the inner or outer third or
the outer two thirds It would 2ppear from Walkers report
that at the pons the segregation of the fibers from each drvision 1s
not 1s definite as 1t 15 close to the ganglion

In evaluating the relative ments of subtemporal and sub-
occipital dorsal toot section the techmical advantages should be
considered apart from the physiological From a purely technical
standpomt some may prefer the suboccipital operatton and
shilled hands the potential dangers would be minimzed nd
satety obtamed Some of the adiantages are readily 1cknowl
edged The motor dnusion can be more surely spared thin
by the subtemporal route which 1s 1 recommendation m
bilateral tnigemmal neuralgla when the motor division to the
muscles of mastication on one side has been destroyed and
operation on the opposite side 15 1mperaine

The posterior approach also becomes the operation of choice
when the region of the gasserian ganglion 15 mnvolved by carcinoma
or other tumor making 1t impossible to operate successfully va
the usual subtemporal approach Another obvious advantage
1s Dandy pointed out 15 the relief of pain when for one reason
or another 1t 15 desirable to sever the glossopharyngeal 1s well
as the trigemmnal It 1s possible to divide both nerves at the bram
stem almost as easily as either one separately In this event how
cter 1t may be preferable to resort to tractotomy as has been
done successtully m the treatment of these disorders so as to
preserve tactile sensation Indeed 1t 1s under such circumstinces
that tractotomy has 1ts greatest usefulness This procedure was
not available when Dandy suggested the cerebellar approach for
reliet of bilater1l pain i malignant disease of the tongue throat
and pharynx as well as for chronic ulcers and radium burns

In addition to meeting the foregoing indicatrons dorsal root
section wia the posterior fossa his the ad\antage of avoiding
temporary facial paralysis which occasionally occurs with sub
temporal exposure though the danger of
the fical must be considered

q
Not everyone will agree with Dandy that the operaton 1s

permanent mjury to
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the cerebellopontine angle care being taken to withdran flud
only s required A strught mnciston of 4 to 5 cm 15 used 5 cm
posterior to the externil auditory meatus 1 burr hole 1s mde
and through this opening the operition 1s continued Should
bleeding occur no attempt 1s made to find the bleeding vessel
which would be hazardous in n opening n the skull grung
such himited 1ccess Instead the angle 1s packed with cotton
and time llowed for clotting Because of the immeditte proximity
ot the facial and 1coustic nerves they would be placed in jeopardy

Syperior cerabollar arfery.
lyms over grewitor part o
sensory root.

Portion cut
at oparation

Fig 75 One of the probable cuses of trigeminal tic douloureux 1s an

arterial loop which rests ether upon the outer surface of the sensory root

or on its inner surfice elevating 1t from the brain stem  Figure and legend

from Dandy Leuw s lWalters Practice of Surgers 1935 Courtesy W F
Irtor Co Hagerstown
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Dy this step with the possibility of permnent dimge Whlker,
Miles aind Stmpson (1956) hve performed differentinl scction of
the dorsal root 1t the pons cutting the mner or outer thurd or
the outer two thirds It would apperr from Walkers report
that at the pons the segregition of the fibers from exch drvision 1s
not 1s detintte 1s 1t 15 close to the ginglhon

In ewaluating the rehtie merts of subtemporal and sub-
ocapital dorsal Toot section the techmenl advantages should be
considered apart from the physiological From  purely technicnl
standpoint some may prefer the suboccipital operition, and 1n
shilled hands the potential dangers would be minimized and
satety obtained Some of the advintages are readily acknowl
edged The motor diision ¢ be more surely spared thwm
by the subtemporal route which 1s 1 recommendation 1n
bilateral trigeminal neuralgra when the motor division to the
muscles of mastication on one side las been destroyed and
operation on the opposite side 15 1Imperitive

The postenor approach also becomes the operition of choiwce
when the regton of the gasserian ganglion 1s mnvolved by carcinomn
or other tumor making 1t mmpossible to operate successfully va
the usual subtemporal approach Another obvious advantage
as Dandy pomted out 1s the rehief of pain when for one reason
or another 1t 15 desirible to sever the glossopharyngeal as well
as the trigemnal It 15 possible to divide both nerves at the bram
stem almost as easily as either one separately In this event how
ever 1t may be preferable to resort to trictotomy as has been
done successfully m the treatment of these disorders so s to
presenve tactile sensation Indeed 1t 15 under such circumstances
that tractotomy has 1ts greatest usefulness This procedure was
not vulable when Dandy suggested the cerebellar approach for
relief ot bilateral pamn 1n mahgnant disease of the tongue throat
and pharynx as well as for chromc ulcers and radium burns

In addition to meeting the foregoing indications dorsal root
section wa the posterior fossa has the advantage of avoiding
temporary facial paralysis which occasionally occurs with sub

temporal exvposure though the danger of permanent mjury to
the facial must be considered

!
Not everyone will agree with Dandy that the operation 1s
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much casier and quicker to perform  In Ins shilled hands that
may well have been true, but not every operation proceeds
smoothly and unloreseen difficulties can 1nse Bleedig in the
posterior fossa for example 15 a far greiter problem than in
the subtemporal region In attempts to control 1t the possibihity
of damnge to adjicent nerves such 15 the facinl and rcousticus
represents a serious hazard Injury of the fical nerve under
these circumstarices results in permanent paralysis Turthermore
the suboceipital operation 1s certunly 1 more serious operation
n elderly people, who constitute the majority of patients many
of them with degenerative vascular disexse and mmpured cirdic
function While Dandy speaks of the ease and rapidity of the
procedure as compared with the subtemporil route 1t 1s ques
tionable 1f this would hold true for most neurosurgeons While
the senior author has frequently been 1ble to do a differential
dorsal root section 1 less thin twenty mnttes from the time of
begmning the skin mcsion unal the nerve fibers were cut he
doubts 1t the procedure could often be completed n this ume
via the posterior approach Speed should not be a determming
factor

In 1dvocating the suboccipital approach Dandy has referred to
1 number of disadvantages mherent 1n the subtemporal operation
including damage to the bram and convulsions facial paralysts
and keratitis In our expertence aphasia hemiplegta or con
vulsions attributable to the latter procedure are extremely rare
In very old people 1 transient aphasi1 or weakness m1y develop
lasting 1 tew days but mn our series this has never left any
permanent disabihity We have had one patient who had one
comvulsion and no more Icial paralysis properly treated 1s of
short durition (see Statistics) heratitis 1s found mn a small per
centage 1t the ophthalmic drvision 15 rendered 1naesthetic but
this would be equally hkely to occur with the subocciprtal
techmque 1t a subtotal resection were not done and the fibers
to the cornea not spired Fortunately the ophthalmic 1s rarely
miolved and subtotal and differential sections of the dorsa! root
have consequently greatly reduced the incidence of this comph

cion
The posstble presence of unsuspected tumors 1n the posterior
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fossa which may be brought to view and removed 1n 1n ecarly
stage has been cited as an advantage of approaching the trnigem
mal root by way of the cerebellum  Dandy reported such
tumors m 5 per cent of lus cises That this ugh rate of incidence
1s not generally applicable among patients undergoing operition
for trigemmnal neuralgia 1s obvious Had 1t held true in cases
treated by subtempor:l dorsal root section 1t could hardly have
failed to appear 1n the literature since the tumors contimung
to grow would 1n due course give rise to symptoms and eventu
ally require operauon No such disproporuonite madence his
been recorded

The explanttion of Dandys lugh figure 1s presumably to be
found m his definition of terms One of lhus important reasons
for using the cerebellar approach for tic douloureux or trigem
mal neuralgia (he makes a distincuon between the two) was
that a tumor might be the underlyng cause of the pain Accord
g to his defimtion  trigeminal neuralgia never displiys the
paroxysms so charactenistic of tic douloureux The pamn 1s steady
varying 1 antensity and lasting for hours or diys without re
mission and even then the freedom from pamn 1s usually m
complete  This obviously 1s not the pain of trigeminal neuralgin
but rather that which may be cwsed by a tmumor If then these
critenia be accepted as mdicative of trigemunal neuralgin a hugh
ncdence of tumors would be inevitable m any series This has
not been true m our expernience Only one patient subsequently
came to operation for an angle tumor which might have been
present at the time of dorsal root section Such a rare ncrdentrl
finding does not constitute a sufficiently persuasive argument
to tip the balance 1n favor of the cerebellar approach In any
event the extremely small opening now bemng used renders
wnpossible adequate exploration of the posterior fossa

The hnal word on the sigmficance of tumors as an indication
for the suboccipieal approach s furmshed by Reullas (1947)
report on 757 cases diagnosed as tngemmal neuralgia at Johns
Hophins Hospital from 1925 to 1945 In 473 of these Dandy s
operition was performed In twenty four or 51 per cent of this

number tumors—eighth nerve neuninomas eprdermord cysts or
menmgiomis—were found 1n the posterior fossa
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By definition 1n trigemial neuralgit organic signs are not
present and 1t tound negate the dignosis In this series ten of
eleven neurtnoms showed associated organic signs In fnve there
was Joss ot vestibular responses on the side of the pun Mild
sensory changes were found in four and m one there was bt
lateral papilledema and unmilateral deafness Lrosion of the porus
cousticus was present mn three Of the four menmngiomas one
produced definite organic impairment of vestibular responses and
loss ot hearing Of nine epidermord tumors three were associated
with organic signs—facial weakness 1n one nystagmus with di
munished caloric and vestibular responses 1n the second and loss
of taste on the anterior two thurds of the tongue n the third

Thus of the twenty four pauents with tumor fourteen had
definite organic signs and consequently would not be considered
s having trigeminal neuralgia The ten remawnng or 2 1 per cent
would have been mussed by the subtemporal approich just s
tumors arising 1 the subtemporal regon would be overlooked 1f
operation were done by the suboccipital method The choice
between a subtemporal and suboccrprtal approach should not
rest on the possibility of an unsuspected tumor since this may
exist 1n either region but rather on the ments of the operation
m 2 conditron where the age and poor condition of many of the
patients must be weighed 1n the election of a surgical procedure

Since Wesenbergs (1910) case, cited by Dandy and he
quently referred to m the Iiterature as a classical example of 1
cerebellopontile angle tumor sumulating true trigeminal neuralgia
1s not 1n accord with our experience 1t seemed worth while to
turn to the oniginal report for details of the neurological findings

The pauent was first seen by Weisenberg four years after the
onset of pain 1n the nght upper teeth The teeth had been ex
tracted and five peripheral operations had been done i1 the mnfra
orbital foramen without reltef No other statement 1s made
concermng the onset of the pamn or its character We are thus
left 1 1gnorance of the all important details of the nature of the
complaint and 1ts course during the first three years On Weisen
berg s first examination a small area of anaesthesia was found 2t
the site of the previous operations In addition the patient had a
leathery feeling over the rest of hus face and palsy of the external
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and supenor rectus and the inferior oblique muscles of the right
eye, supposedly due to the cmber operations (nnhcs are the
authors) How this could be possible when the operitions were
done tn the intraorbital foramen 1s not clear Wlule the patent
was under Weisenbergs care the inferior dental brainch wis
severed followed by n unsuccessful ttempt to remove the
gasserian ganglion Due to failure of these mewsures repeited n
jections ot alcohol were grven and the patient was then admtted
to another hospital

Up to this ume no mention 1s made of a detuled neurological
exammation nor 1s 1t suggested that any other dingnosss thm
tngemml neuralgia had been considered or imvestigated Fol
lowing admussion to still wnother hospitil on February 13 1907
a turther operation was performed and part of the ganghon wis
removed This attorded complete relief m the trigemiml area
but three days later the patient began to complain of pain under
the night jaw and 1 the night side of the throat This pain was
constant and was regirded as functioni] Still no detailed neuro
logical examnation 1s reported and none appears until near the
fatal termmation of the case when we are told that the reflexes
n both legs were present and equal

On reviewing the record of thus case 1t seems that from the
beginning attention was focused wholly on trigeminal pan and
its treatment At no time so far as the record shows was the
question of any other diagnosis rmised and this 1n spite of the
fact that when first seen by Wesenberg the patient had 1
leathery feeling of the entire face and palsy of the external and
superior rectus and infenior oblique wmuscles In view of this
apparent disregard of pertinent symptoms 1t 15 hardly justifiable
10 accept this as a classical example of an angle tumor sumulating
trie major tugeminal neuralgia as has been repeatedly ated

Dandy s Physiological Concept of the Trigeminal Dorsal Root
Dandys physiological concept of the trigeminal dorsal root at
the pons his evoled considerible controversy and few have been
ble to conhirm his conclusions Reporting on eighty eght cases
he claimed that after dorsal root section at the pons the cornea
i]\:t‘;reldes:o’tr;etr;;;i offredne\s nor did 1t even appear hazy or

of tears was the same on both sides and
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no mnjury to the motor root resulted In Ius earher operations
the sensory root was totally severed Later when 1t became
evident how much sensory function was carried by a small
accessory hilament a small fragment of the sensory root self
was deliberately left thereby making 1t unnecessary to depend on
chance accessory fibers Later a larger portion (from one third to
one fourth) of the sensory root was left intact after partal
radiculotomy By this method almost normal sensation 15 per-
manently retained over the whole side of the face even though
the pamn tor which the patient was operated on has been abolished
In effect the operation appeared to do little more than cut
pain fibers and to produce essentially the same result wn the
domain of the trigemmal nerve 15 chordotomy for pan n the
extremities In the last twenty cases [of this series of eighty eight
operations] partial dnision of the sensory root has been used
exclusively Subsequently 1t was employed 1t a series of 500 cases
Commenting on his results Dandy remarked that examination
showed such great variability m both the quantity and quahty
of the retamed sensations that ones credulity might well be
tested The only umform result 1s retention of touch
though even tlus 1s of varying acuity the most frequent
observation was greater sensition over the forehead less over
the cheek and still less over the clun  The conclusion was
that there must be some anatomical feature of the sensory
root which has not been recognuzed A possible explanation
was belteved to lie 1n a vanation 1n size—1n some cases the sensory
root was three tmes as large as in others~and the fact that
rotation of the root up to eighty five degrees had been noted
Such great anatomical vanations—not observed m the root as seen
m the subtemporal 1pproach—could obviously account for var
ations 1n the area of sensory loss 1f partial section were done by
way of the posterior foss1 but not of course for dissocrated
sensory loss
In subtotal resection 1t the pons Dandy retained the most
antertor fibers believing that the pamn fibers were located m
the postertor part of the root His proposals concerning dissocia
tion within the sensory root by destruction of 1 third or 1 fourth
of the sensory fibers without loss of 21l modalities of sensation
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10 the 1rea served by the severed fibers has rased 1 number of
problems It his not been possible to confirm his statement that
when that proportion of fibers of the dorsn)l root have been
destroyed  sensation 1pproachmg normal 15 retuned over the
entire doman ot the trigeminus 1rrespective of the brinch n
volied mn the pain  1nd agam that only pun fibers Are sacry
ficed and all torms of sensatton are retuned Nor hive others
been able to agree that he has offered evidence that the gassersn
ganglion mediates @ definute function which Inrge degree
modities the atterent impressions en route to the brain  Such 1t
concept mvolving as 1t does a new phystologictl spect of the
gasserian ganglion 1f applied to all spinal and cranial ganglnn
dernved from the gangliomc crest would endow them with func
gons heretofore unknown and demonstrated 1n none of the other
afferent gangha of the cerebrospinal axis

According to Ranson just before a dorsal root enters the cord
the unmyehinated fibers separate from the myelinated and 2rrange
themselves at the periphery of each small radicle mto which the
roots are divided In some rootlets these unmyclinated fibers form
a thin peripheral zone surrounding the more centrally placed
myelimited hbers In a discussion before the Chicigo Neuro
logical Soctety March 19 1931 1n reply to 2 question by Bailey
Ranson expressed the opinion that 1t seems possible that these
fibers (mediating pain) would be sitnated 1t the lower border of
the nerve as 1t enters the pons which 1s just where Dandy cuts
and 1t would not surprise me 1f by making a section at this
border of the nerve close to the pons one would abolish sensi
bility to pain in the face But as I understand 1t Dandy does
not claim that he abolishes sensibility to pamn 1n the face but
merely cures the trigeminal neuralgta That I do not understand

‘Windle (1926) found the small myelinated and non myelinated
fibers which 1t 1s agreed transmut pain mmpulses to Ite along
the periphery of the root rather than in the center where1s
Sjoquist using the fiber analysis method found that the smaller
fibers (3 microns) were scattered throughout the root more
especially 1 the upper portion—namely that part which Dandy
\\las cireful to avoid et Dandy held that 1t was predomantly
the pain fibers which were destroyed by his operation ‘The
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dommance of pawn fibers wn the ophthalmic Sjoquvist thought
tmght be due to the fact that the cornea 1s supphed only with
these fibers Iiching tactile sensation

Davis and Hiven (1933) have shown that there 15 no topo
graphical arrangement of the fibers of the root on a functionl
basis and no physiological basis by which pamn fibers can be
destroyed without destruction of other modaliies They have
further demonstrited that there 1s no evidence to support the
view that section of the sensory root neir the pons will abolish
trigemmal pamn without definite loss of sensation of 1l forms
The expertence of most nettrosurgeons 1s 1 accord with this view
Davis and Haven 1lso demonstrated that when the root was
sectioned near the pons at the location described by Dandy
degeneration occurred 1 the ventral portion of the descending
trigemmnal root exactly similar to that which ensues when the
ophthalmic diviston 1s cut near the ganglion However the
trrangement of the fibers 1 the dorsal root near the ganglion
follows turly closely though not precisely the three divisions
ot the trigeminal nerve—the outer third derived from the mandib
ular the middle third from the maxillary and the mner third
from the ophthalmic While 1t 1s convenient to speak of thirds
m this connection more accurate figures would be 45 per cent
(trom the mandibular) 30 per cent (from the maxilary) and
25 per cent (from the ophthalmic) The morphological studies
of Frazier and Whitehead (1925) show clearly the arrangement
of the tibers close to the gassenan ganglion

While nterlacing of the fibers can be seen 1n the dorsal oot
1t does not follow that physiological rearrangement of the fibers
has taken place Differenual and subtotal sections of the root
m a large series confurm 1n generil both an 1natomical and
phystological arringement at least close to the ganglion

To attempt to explamn the sensory findings Dandy advanced
the vtew that there were accessory dorsal root fibers but this
has not been corrobortted by others In Lewis ind Dandy s (1930)
study of taste Dandy refers to twenty five patients on whom he
did  presumably total trigemunal section (at the pons) These
are not imcluded m this group beciuse sensation 1n varymg
degrees has been retamed The preservation of sensatron 1s not
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due as mmght be reasoned to subtotal section of the sensory
root but to variable adjacent accessory fibers which retan the
sensory function There are no accessory rootlets n the sub
temporal exposure of the trigemimnal dorsal root though 1t 15 of
course possible with ether route for funiculi to escipe section
A study of Dandys illustranons suggests that these so called
accessory rootlets may be part of the dorsal root sepirited from
the mun root 1n the process of withdrawing one fourth to one
thard ot the root fibers for section In any event accessory sensory
rootlets have not been anatomically established The entry zone
of the trigeminal root due to extension of the ght into the
root 1s a relatively solid umt the fibers do not enter the brain
stem by separate rootlets as occurs m the spinl cord

Dandy also considered the afferent fibers 1 the motor root
as a possible explination for the retention of sensition and nightly
concluded that were this hypothesis accepted 1t could not account
tor retained sensation in the ophthalmic or the maxillary since
the motor root blends only with the mandibular whereas the
1etained sensation remained primarily m the ophthalmic

To bring together in more conase form Dandys views his
own conclusions may be quoted

1 A new operative attack on the sensory root of the trige
minus 1s presented for the cure of tnigeminal tic douloureux

The sensory root 1s reached at the pons through a bloodless path
beneath the cerebellum

2 The sensory root can be divided either partially or
totally At first total diviston of the sensory root was per
formed Gradually 1t was found that by partial section of the
root the pain 1s cured and at the same time the sensation to
the enure domain of the fifth nerve 1s Iittle disturbed

3 Partial section of the sensory root at the pons 15 now
advocated exclusively

4 The advantages of parnial section of the sensory root
by the route here proposed are

(2) Tmmediate postoperative corneal disturbinces are um
formly absent

(b) The motor root 15 always preserved
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(c) Sensation approiching the normal 1s retained over
the entire dom+m of the trigenunus 1rrespectnve of the branch
myolved m the pamn

(d) The corneal reflex 1s usually preserved

(e) The approwch 1s bloodless after the dura has been
exposed

(f) The operation 1s much easier ind quicker to perform

5 The operition 15 1n effect essentinlly a chordotomy 1n
that only pam fibers are sacrificed and all forms of sensation
are retained

6 Observations heremn described deny the hypothesis that
the peripheral branches of the trigeminus are accurately repre
sented by subdivisions of the sensory root

7 Some postoperatine sensory observations suggest that
there e separate nerve fibers for various types of sensation

8 Pam fibers appear to travel separately and to be located
exclusively 1n the posterior part of the sensory root (in cross
section)

9 Even when the sensory root is totally divided varying
degrees of sensation are retained in the face At tumes this
sensatton approaches the normal This 1s due to the fact that
accessory sensory branches usually accompany the motor root
and later joun the sensory root When the accessory branches
are absent anesthesia of the face 1s complete

10 The accessory branches of the sensory root apparently
never contain pamn fibers nor are pam fibers brought to them
by anastomoses with the fibers of the sensory root

11 The motor root 1s always preserved because 1t 1s at 2
safe distance from the sensorv root

12 Builateral tic douloureux can be cured at a single opera
tion by this method because the motor roots are not injured
Two patients have been cured by the bilateral operation

18 Certun facts seem to mdicate that postoperative kera
tatzs 15 due to trauma of the gasserian ganglion or of the sensory
root—triumatic neuritis
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14 Deep semsaton 1o the face 15 carried through  the
trigemnal nerve and not the facial

15 Vasomotor changes do not deiclop when the fifth
nerve 15 divided

16 Lacrimation continues after division of the fifth nene

17 Facal paralysis results i the temporal approach be
cause the gemiculate ginglion 1s injured erther directly or by
tearmg the superficial petrosal nerves These nerves are not
mjured by the cerebellar approach

18  Occasionally tumors in the cerebellopontile angle cause
e douloureux By this approach they will be disclosed The
chances of a successful removal are enhanced bechuse the tumor
1s found earlier By the temporal route these tumors would be
missed In the series described one (unsuspected) tumor was
found and successfully removed Two aneurysms of the basilar
artery—presumably not having any bearing on the neuralgla—
were found at operation

19 When malignant tumors wmnvade the gasserian ganglion
relief cannot be obtained by dividing the sensory root by the
temporal route The cerebellar route 15 indispensable 1n such
cases

In the light of divergent expenence a critical review of these
comments seems warranted Exceptions must certainly be taken
to some of the conclusions Taking them up n order we believe
that the following statements are justified

1 Not everyone will agree that the approach to the sensory

Toot at the pons 15 bloodless

2 The sensory root may be parually or totally divided by

ether the subtemporal or subocaprtal approach The sensory dis
turbance 1s for all modaliies 1n proportion to the number of
fibers severed

3 Purnal section though 1t may be done at the pons can
be done with greater assurance 1n the subtemporal region where
the hiber arrangement 1s more constant both anatomrcally and
physiologically

4 The advantages of partial section of the sensory root are
avuldable by erther the subtemporal route or at the pons
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(a) Immedrate postoperative cornetl disturbances 1re uniform
ly absent 1f sensation in the cornei is preserved by whichever
route the operition 1 done

(b) The motor division 15 more surely spired with the sub
occipital operation but can be preserved 1lso 1n 2 Iarge percentage
of cases 1 which the subtemporil route 15 used

(c) Sensation 1s lost n proportion to the number of fibers
severed 1n the division to which the fibers were desuned

(d) The corneal reflex 1s retuned by whichever route the
dorsal root 1s sectioned providing sensition in the cornea 1s
preserved

(¢) The approach can be bloodless by either route depending
upon the shill with which the muddle meningeal artery—nd m
the posterior tosst the petrosal ven— 1s handled Furthermore
large vessels 15 pictured by Dandy indentung and obscuring the
root 1re not found in the subtemporil pprotwch Bleeding m
the postertor tossa can be disastrous In our opmron the sub
temporil 15 much easter quicker 1nd safer

5 The operation 15 not 1n effect essentrilly a chordotomy
i that only paun fibers are scrificed

6 Experience with section of the dorsal root in the sub
temporal region demonstrates that in that regron the peripheral
branches are turly accuritely represented by subdivisions m
the root

7 Postoperative sensory observations indicate that there are
no separate nerve fibers within the dorsal root for various types
of sensation which can be severed without destroying all modal
ities supplied by them

8 In the subtemporal region at least no segregation of pun
fibers 15 found in the posterior part of the sensory root the
lateral or posterior fibers supply the mandibular area  Pun fibers
do not trivel separately

9 When the sensory root 1s totally divided all modalitzes of
sensatton are lost

10 There are no visible accessory branches to be seen 1n
the subtemporal region 4nd it has not been shown 2t 2utopsy
that these exist m the posterror foss1

11 The motor root 15 not always preserved but 1t can be
saved 1 1 lugh percentige of cises See 4 (1), 1bove
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12 While simultaneous bilateral nigemnil neunilgia can be
cured by a single operation via the postertor foss1 which could
not be done by the subtemporal approach, the wisdom of domg
the operation 1n one stage 1§ doubtful Furthermore simultaneous
bilateral trigemial neuralgr 1s extremel) rre—far rarer than
myvohement of one side followed at a later period by 1nvolsement
of the opposite side

13 Certamn facts tend to show that postoperatne herautss 1s
due to trauma to the nsensitne cornet and 1s not a traumatic
neuritis

14 Smnce 1n Dandys patients trigemunal sensation was Imn
large measure mtact 1t 1s not clear on what basis the sswmp
tion was made that deep sensation 1s carrted by the trigeminal
nene

15 Vasomotor changes by esther route are mmmal

16 Lacrimation continues after dnvision of the fifth nerve
depending upon the number of fibers severed

17 It s true that facial paralysis does develop in the tem
poral approach because the gemculate ganglion s injured rarely
drrectly or by tearing the great superficial petrosal nerve These
structures are not mjured by the cerebellar approach However
the facial paralysis 1s temporary not permanent as 1t may be
if the facral nerve 15 mjured 1n the postertor fossa

18 Tumors w the cerebellopontile angle cannot be disclosed
by the subtemporal operation but middle fossa tumors can be
found by the subtemporal route Their frequency however 15
questionable Their subsequent incidence 1n a large series of
subtemporal dorsal root sections has not been reported

19 When malgnant tumors myade the gasserran ganglion
relief cannot be obtained by the subtemporal route but can be
secured by the cerebellar route Such tumors constitute an out
standing ndication for the latter approach

In a sense 1t 1s unfortunate that the physiological mmplications
of the posterior approach to the trigemmal dorsal root have been
the subject of so much controtersy smce this has tended to obscure

the value of a procedure which has added greatly to the armamen
tartum of the neurosurgeon
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(1) Tmmediue postoperatnve cornel disturbances 1re umform
ly abscnt 1l scnsation e the cornet 15 preserved by whichever
routc the opernion 1s done

(b)  1he motor division 15 more surely spared with the sub
ocapitrl operiton but e be preserved also in 1 lrge percentage
of ¢1ses m which the subtamporal route 15 used

(¢) Susation s lost m proportion to the mumber of fibers
seveted mothe division to wliuch the fibers were destined

() lhe comeal redlex 1s retuned by whicheser route the
dosl toot s sccnoned  providimg sensation i the cornet s
presaved

(¢) Iheappronch can be bloodless by either route dependmg
upon the shill with winch the middle menmgeal artery—nd m
the postannor fosst the petrosal vem— 1s handled  Turthermote,
Tuge vessels as prctured by Dandy indenting and obscuring the
toot e not found e the subtemporl approach Bleeding 1n
the postertor losst e he disastrous In our opmion  the sub
temponl s much easter quicker and safer

% lhe operation 15 not 1n dlfect, essennally 1 chordotomy,
m that only pan fibers me srcnificed

6 Isperience with scetion of the dorstl root m the sub
tampor) region demonstrates that m that region the peripheril
branches are fanly accmately vepresented by subdivisions m
the root

7 Postaperntive sensory observations tndicate that there are
no scpuate nerve fibers wathin the dorsal root for sarious types
of sensttion which e be scvered without destroying 11l modal
1ties supplicd by them

8 In the subtempor] region e least no segregation of pun
fibers 15 Tound an the posterion part of the sensory root the
Intatl o posterion fibas supply the mndibular aren Pan fibers
do not travel sepnely

9 When the sansory root s totally dnided all modahues of
sensatton e lost

10 Thae e no visible accessory branches to be seen m
the subtemporal regron ad 1t has not been shown 2t autopsy
that these enist 1n the postertor fosst

11 The motor root 15 not always preserved but 1t can be
stved i a lugh pucentige of eases See 1(h) bove
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was hirst investigited by Bregman (1892) who studied degenera
wons within the tract atter differential section of the trigeminal
nerve m rabbits He found that the ophthalmic muallary, and
mandibular fibers terminate 1t difterent levels withm the bramn
stem the ophthabmic at the second cervical segment the mandib
ular at the upper part ot the medullr and the maxllary at an
mtermediate level though a few of these list may descend as far as
the ophthalmic Wallenberg (1896) not only confirmed these
conclusions expernimentally but (1895) as a result of Bregman s
work reasoned that the syndrome consisng of dissociated loss
of sensation of one half the face deviation of the tongue paralysis
of the vocal cords miosis enophthalmos ptosis loss of pain ind
temperature sense 1n the opposite hnlf of the body and hemiataxia
was due to 1 lesion 1n the brain sterh resulting from occlusion
of the postertor nferior cerebellar artery which 15 the principal
source of blood supply to the are1 of the medull through which
the ingemnal hbers pass He was unable however to offer
proot of his thesis unul 1901 when 1utopsy revealed a thrombus
obstructing the artery w his patient

The first case of occlusion of the posterior cerebellar artery to
be reported with autopsy and pathologic sections was presented
by Hun (1897) under the descriptive title Analgesia Thermic
Anaesthesta and Atavia Resulting from Foci of Softening 1n the
Medulla Oblongata and Cerebellum Due to Occlusion of the
Lett Inferior Posterior Cerebellar Artery A Study of the Course
of the Sensory and Conducting Tracts 1n the Medulla Oblongata
Though this report did not appear until 1897 Huns patzent
had hirst been seen mn 1881 He died 1n 1892 and Van Greson
completed us pathologic study of the case 1n 1898 (see Fig 74)
This showed softenmg at the mud level of the mferior olivary
nucleus extending about 7 or § mm From these observations
Hun reasoned that the descending trigemimal nucleus mediated
pun and temperature for one half of the face since his patient
shoned dissociated sensory loss He nightly concluded that this
case made 1t certamn that the fibers of the fifth nerve afte:
they huve left the gasserian ganglion possess disunct functions
and that the fibers comveying mpulses for thermic and pamful
perception are all collected together 1n the descending root of the



CHAPTER XVI

DESCENDING TRIGEMINAL TRACTOTOMY
NUCLEO TRACTOTOMY

The onginal suggestion for section of the descending trigeminal
tract was made by W H Ruley (1927) n a discussion of one
of Frazier s papers on subtotal resection He asked if Dr Frazier
or any other bram surgeon had considered the advisability of
dividing the descending root of the fifth nerve which_carries
sensation of pain and temperature only and leaving the funcuon
of tactile sense intact To thisFrazier replied  The suggesuon
of operating on one of the two roots of the branches of the fafth
oot 15 very mgemous but I do not thmnk that 1t 15 altogether
practicable There 15 no doubt that 1t would add very considerably
to the risk of operation and the first question which every patient
with trigeminal neuralgr asks when the questton of operation
1s approached 1s whether there 1s any sk Subsequently huntz
1n a discussion of a paper by Ranson (1931) on cutaneous fibers
and sensory conduction presented before the New York Neuro-
logical Society January 13 1931 suggested that 1f 1t were not
too difticult certain changes might be made in the usual pro
cedure ot dorsal root section to convert 1t into an operation de
signed to cut the descending fibers of the trigemmal tract As to
this possibility Stookey 1n discussing Ranson s paper pointed ouf
thit while a suboccipital cramotomy with a transverse section 1nto
the descending fifth tract ymght be done 1t would be an under
taking of considerable magnitude especially since the patients 1n
whom dorsal root sectton 15 indicated are frequently advanced 11
years Ranson 1lso agreed that though 1t would probably be posst
ble to relieve trigermnal neuralgia by section of the spinal fifth
tract this would appear to be 1 more serious operation than sec
uon of the sensory root

The detalled arringement of the descending trigeminal trict

12:8)
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sensory hbers of the tngemmal nerve bifurcate the smaller
branch ot each entering the descending trict to carry pun and
probably temperature sensition W Inle the larger ascends to the
mamn sensory nucleus to mediate tactile sensation Tlus wmnterpreta
tion presumied that the same fiber ctrnes pain temperature and
tactile impulses—a presumption supported by the work of Forbes
and Gregg (1915) ind Lucas (1917)— the three modalities having
different synapse trequenctes Thus touch would be able to pass 1ts
synapse n the mam sensory nucleus while pain and temperature
entering by the same hber would have their synapse n the
descending trigeminal nucleus

Windle (1926) working m Ransons liboratory showed that
42 per cent of the fibers of the trigeminal 1n the pig embryo were
non medullated and that these fibers did not bifurcate but
descended directly mnto the descending root to terminate in the
descending trigeminal nucleus He noted that the fibers which
ifurcate tend to bend upward before bifurcation explaming
this on the basis ot the neurobiotactic pull of the main sensory
nucleus while the non medullated non bifurcating fibers did
not present this upward thrust

The physiological studies of Gasser and Erlanger (1927) and
Adnan and Zotterman (1926) established that pamn and temper
ature were carried by the small fine fibers generally under 4
whereas tactile sensation was carned by the large fibers with a
relative diameter of more than 6

While these studies and fiber measurements contributed much
to the fundamental physiological basis of conduction of pan
temperature and tactile sensation from a purely clinical and
practical standpoint the conclusion reached by Hun has not been
altered namely that the descending trigeminal tract and nucleus
are concerned with pain and temperature while the mam
sensory nucleus receives tactile mmpulses

Thus the anatomical chinical pathological and physiological
basis was well established for the assumption that severance of
the descending tract would be followed by loss of pamm and
temperature sense but that tactile sense would be retained
Obviously 1f this could be successfully accomplished without
significant assocrated disturbances of the neighboring structures
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fitth nerve while all tibers conveymg 1mpulses for tactile per
ceptions probably pass to the sensory trigeminal nucleus lying n
the Hoor of the fourth ventricle It accords well with our physio-
logical conceptions that the descending root which has a long
course 1s 1n such close proximity to miny motor nuclet and 1s
evidently well iitted to consvey impulses for reflex acts

Fig 76 Tigure represenung a section through the medulla oblongata at a
level near the caudal end of the fourth ventricle showing the undegener
ated tracts of Flechsig and Gowers and degenerations m the lateral portion
of the formitio reticulans on the left side in the descending root of the
left fifth nerve surrounding both olives and to a lesser degree 1n the night
anterior pyramid Figure and legend from Hun H Aew Yor/ Medical
Journal 1897 Courtesy D Appleton and Co New Yorh

Further detailed studies of the occlusion of the postersor n
ferior cerebellar artery with special reference to the function
of the descending trigeminal trict were made by Gerard (1923)
Stoptord (1925) and Smyth (1939) The work of Gerard and
Stoptord confirmed the essential conclustons expressed by Hun
Stopford called attention to variauons in the syndrome Gerard
collected trom the literature a considerable number of cases and
supplemented her clmical observations by experimental studies
on cats leading her to the conclusion that most 1f not 11l of the
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Evipan 1s grnen intrmenously 1f this be the nesthetic cnosen
The arachnoid 15 then stripped from the cerebellar tonsils and
one of them 1s cautiously elevated by means of a soft bran
spatula The tonsil 1s gently loosened by blunt division of the
tiny pial adhesions to the medulla The tonsi! must be handled
very gently 1n order to avord traumatism and subsequent edema
The ewsts of the craninl nerves then come 1n view up to the
group formed by the acoustic and ficinl nerves One 1dentiftes
the eleventh tenth and twelfth nerves and also the emnentia
olinans wnd restiform body On elevating the tonsi the fourth
ventricle should be opened to identify 1ts mferior end Under
the cranial nerves the vertebral artery 1s seen and may usually
be followed up to 1ts entrance 1n the basilar artery A loop of
the posterior infertor cerebellar artery generally lies on the
ventral surface of the tonsil This loop someumes may be left
m place at times 1t 15 expedient to elevate 1t together with

] -

| ea——

Fig 77 Muicrophotogra;
third of inferior olne

ph of medulla junction between middle and lower
ma, 9 X indicating level of trac
posed by Sjoqust 1938 Inasion shown at lef

totomy first pro-
t 335 mm deep Neural
. External cuneate nucleus

V Descending tract of trigemmnal
u V Descending nucleus of trigemmal nerve L g’l‘ T
Lateral spinothalamrc tract \u Amb Nucleus ambiguus

Structures indicated on mght Ext Cun Nu
Rest body Restiform body Des
nene Des N



262 Trigeminal Neuralgia Its History & Treatment

and without too great an operative rish especrilly n the older
age group the treitment of trigemintl neurilgia would be
advanced materinlly, 1s was onginally pomted out by Riley and
huntz

It remuned tor Sjoquvist (1938) to propose a techmque looking
to the rccomphishment of this end  His procedure was 1s follows

Anesthesia 1f the patient 1s grven morphin and lummal
previously the operiion m3y well be performed under local
anesthesia unul the masion of the durh The entrance of air
mto the subarachnoidl spice brings 2bout a frontal head
ache nd contict to the crumal nerves may be punful which
renders general anesthesin desirable during tlus stage The
actual section of the tract 1s extremely panful In performing
subocetpital puncture contact to the lateral part of the cervical
cord may sometimes be untwvordable 1nd 1s 1mmediately fol
lowed by sudden severe pun n half of the fice Local anes
thestn combined with a short Sodium Evipan sleep during the
itradural stage of the operition therefore should be the
method of choice Some cases also were operated upon under
Avertin anesthesta The choice of anesthesrr may depend on
the personal experience of the operator

Incision and approach The masion 1s the usuil one for
unilteral cercbellar exposure It should surpass the mud lme
a few cenumeters 1n order to allow removal of the bony
postertor margin of the forimen magnum After the muscles
have been dissected from the ocapital bone a burr hole 1s
made and the bone 1s rongeured away over one cerebellar
herusphere It 1s unnecessary to remove the bone in the
drrection upwards and laterally to the sime extent as on ex
posure of the cercbellopontile angle but the posterior margin
of the foramen magnum must be removed 1n order to secure
sufficient room for 1 precise orrentanon In the first cases the
arch of the 1tlas was resected also This however 1s unnecessary
but the dura should be spht 1n the mud line down to the atlas
Ample exposure sull 1s of great importance for the safe per
formance of the operation and 1t 1s preferable to make the
opening tn the bone too lrge rather than too small

The dura 15 mnased 1n stellate fashion and splic mn the
mud line down to the atlas the arachnoid 1s torn and the
cisterna magnt emptied by the sucker At this stage Sodium
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closure of the wound The mtersention s then completed s
a routine cerebellar operinon The dura 1s stitched to the
penostcum 2nd the wound closed m lyers without drunage
Section of the bulbospinil hifth tract may easily be combined
with exploration of the cerebello ponule mgle

Reporting on nine cses of tractotomy 1t the level he suggested
Sjoquist (1938) stuted that  the most wmportint detuls of the
opcrative Technique are ample exposure and precise orientition
1t these prerequusites are not fulfilled the vagus rootlets may be
mjured with a resultant umliteral recurrent nerve paress which
15 the one smgle compheation of ynportance m connection with
this operation  (11alics are the ruthors)

It was telt by the senior author howerer that wmtervention at
this level endangered important adjacent neural structures such
as the restitorm the spinothalamic tract the olivo-cerebellar
fibers trom the opposite superior olive and the nucleus ambiguous
ot the vagus He therefore believed the procedure to be 1l adsised
and dechimed to operate at tlus level for relief of trigeminal pamn
when a far sater route the subtemporal had proved eminently
satistactory This conclusion was subsequently reached by others
who undertook the operation Olivecrona 1 whose chinic 1t had
first been done abandoned 1t but not unul he had performed 1t
forty umes Grant likewsse discarded the procedure and ten years
later Syoqvist (1948) humself stated I realized very soon that an
masion at such a high level very rarely 1s feasible and involves
danger ot damaging the spinocerebellar fibers in the mferior
cerebellar peduncle a conclusion which should have been
obuvious trom the begimnning But even though 1t was found very
soon that the operation was rarely feasible Sjoquist s retraction
was delayed tor a decade’

Because of the unfavorable experiences follonmg Sjoqvist s
tractotomy attempts were made independently by Grant and
Wemnberger (1941) and by Olivecrona {1942) to section the de
scending tract at a lower and somew hat safer level They selected

a pomnt near the obex operating 2 ta 4 mm below or shightly

wbote 1t The eusting knowledge at that time of the finer
ntomy of the descending trigeminal tiact would have led to the

conclusion that only the crudal end would have been reached
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the tonsil In all cases 1t 1s of course imperative to avord lesion
ot this artery On exposing the medulln the root hilaments of
the tenth nerve must be handled very carefully The safest
thing 1s not to touch them at all nor will this be necessary
1f ample exposure 15 made

If the operating table 1s designed to be rotated around 1ts
Iength axis 1t 1s advisable to rotute 1t 1 little towards the
apposite side to get better view of the later1l surface of the
medullt When orientiuon has become completely clear the
pomnt of incision 15 chosen It 1s situated immediately caudally to
the Jowest vagus Dlaments and a few mullimeters dorsilly to
them At this pomt the spinal tract 1s no more covered by the
resuform body The lcvel generally corrcsponds to the border
betuween the muddle and mferior two thirds of the eminentia
olnans In a presious paper the author suggested that one
rught on occaston be able to make the mcision At 1 level be
tween the supenior two thirds of the eminentia olinvans This
would very rarely be possible and molves risk to the caudal
vagus rootlets Neither 1s 1t necessary to mike the mcision more
cranially than at the mdst of the infertor olive This corre
sponds to a level 8 10 mm cramally to the nferior end of the
fourth ventricle

The masion which 1s made with 1 very sharp narrow
bladed knife with 1 long strught handle should be 3 to 4 mm
long and should be carried out at right angles to the axis of
the medulla to a depth of 3 to 35 mm It starts immediately
laterally to the dorsal nucler 1nd extends downwards to one
mllimeter dorsally to the entrance of the vagus rootlets On
1 square sectton the masion has the shape of a rhombus
The pomt of mcision 1s not easy to choose and 1t 15 advisable to
prick a straight needle through a formaline fixed preparation
of 1 medulla oblongata along the bulbospinal fifth nucleus
which easily may be identified even without stuning and to
use this preparation as a gurde when first performing the
operation On choosing the pomnt of incsion one ought to
kecp away from the visible pal vessels

The moment at which the tract 1s struck by the ncasion 1s
usually signalled by some pun reiwction of the patient even
when general anesthesta 1s deep The bleeding from the
cston 1s mintmal and ceases within short of 1ts own accord
All ocozing from the mncsion should have subsided before
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plun that secuons to reach the fibers derned from the mandib
ulir division would need to be made 1t 1 hugher level than o
reach those from the masillry or ophthalmic division Yurther
more the ophthalmuc fibers occupy 1 more ventril position within
the tract than the masillary or mandibular the mandibular
Iymng dorsal and the maslary buween the two The ventral
position of the ophthalmic dnvsion 15 found throughout the
ammal scle trom fish to man Tlus commonly 2ccepted view has
not gone unchallenged however Raney m 1950 advanced 1
concept of the topographical relation of the fibers which 15 quite
the reverse In view of the known anatomy and the position of
the tibers 1n the comparauve scale tins liypothesis requires con
firmation betore 1t can be accepted

1t 15 doubttul whether conclusions concerning the finer points
of the inner topographical arrangement of the hbers can be de
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by an incision at this level leaving intact the major portion of
the descending tibers so that degeneration of only the most distal
portion caudnl to the operttive site could tike place
Anatomical Background of Tractotomy In order to evaluate
tully the natomicl significance of tractotomy at the level ongt
nally suggested the detailed anatomy of the descending trigeminal
tract and 1ts relattons must be studied The fibers carrying pam
and temperature pass downward trom the entraince of the trigem
mal root 1n the pons through the medulla to the level of the
second cervical segment Within the bram stem the fibers from
the ophthalmic division descend gning off collaterals to the
nucleus as fir as the second cervical segment The maxillary
division does not reach quite so fir and the mandibular his 2
still shorter course Thus the constituent fibers witlin the tract
vary according to the level studied From what was known of the
detailed structure of the descending trigemunal tract 1t was thus
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plun that sections to reach the fibers derned from the mandib
ular division would need to be made at 1 higher level than to
reach those trom the masllary or ophthalmic division Further
more the ophthalmic fibers occupy 1 more ventril position within
the trict than the mrallary or mandibular the mandtbular
lyng dors1l and the mwalhny buween the two The ventral
position of the ophthalmic dimsion 1s found throughout the
ammal scile trom fish to man This commonly 1cepted view has
not gone unchallenged however Raney m 1950 advanced a
concept of the topographical relation of the fibers which 15 quite
the reverse In view of the known anitomy and the posinon of
the hibers 1n the comparatne scale this hypothesis requires con
firmation betore 1t can be accepted

It 1s doubtful whether conclustons concerning the finer points
of the inner topograplical wrringement of the fibers can be de
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duced from operative materril without precise informauon as to
the incision—tts exact location and depth~folloned by careful
sertal pathological sections of the tract While surmuses have been
made on clinical grounds these cannot be ccepted as final

With the anatomical data nwailable at the time of the early
development of tractotomy concerming the function of the de
scending tract wd its nucleus, no sound basis in neuroanatomy
or physiology could be advanced to warrant section of the most
caudal part of the trict at the junction of the medulla and
cervical cord leaving intact the major portion of the fibers
preswmably sull transmitting pun  temperature and crude
tactile sensation Tractotomy 1t this lower level for rehef of
trigeminal pain was thus without physiological or anatomical
brsis Furthermore 1t carnied with 1t the hikelihood of sertous
assoctited neurological deficits not incident to subtemporal dorsil
ToOt section

Autopsy on one of Grints patients casts doubt on the knonwn
anitorctl relationship of the fibers of the trigermnal tract
A section m the tract shghtly below the obex had been made mn
May 1939 producing nalges:1 m the trigemumnal area At autepsy
the following January, the mension was found to have been
made 8 mm below the obex On this basis Grant et al advanced
the concept that analgesia could be obtamned at 1 lower level
than had heretotore been considered possible though this was
contrary to all neuroanatomical data as fir as the maxillary and
mandibular fibers were concerned Whether the arrangement 1n
tlus case was abnormal or whether the observation was indicative
of a more fundamentl concept remuned to be determmned In
any event Grant modified Ius techmque placing the incision
6 to 8 mm caudnl to the obex 1n future cises

The recent work of Olszenskt 1nd Baxter (1954) has thrown
new Iight on the descending trigeminal nucleus 1n the human
brain stem which has been confirmed in the comparative series
by the creful work of Crosby 1nd Yoss (1954) Olszewsht and
Baxter established the existence of division of the descending
trigemnil nucleus into three parts the nucleus tractus sprnalis
caudalss representing the rostrad continuation of the spinal dorsal
horn apical gray which extends approximately 18 mm to the
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middle third of the mlerior olive, the nucleus trictus spinlis
nterpolans extending from the upper border of the cudalis
6 mm through the muddle third of the nferior olne and the
nucleus trictus spinilis orihs (rostralis) extending 1pproximately
8 mm trom the level of the upper third of the olive to become
continuous with the mun sensory nucleus These three dnvistons
present distinct histologie differences

Histologically the ciudal nucleus 15 of essentilly the sime
structure as the dorsal homn of the cervical spml cord hmng
three subdivisions the gelitous which corresponds with the
gelaunons substance of Rolndo the zonbis corresponding with
the posterior margmal cells and the magnocellulns with the
cells of the proprius of the postertor horn Not only do the two
structures resemble eich other m their histologic features but
they presumably serve the s1me function mn the trinsmussion of
pamn temperature and crude sensition The interpolirs and
oralis are distinctly ditferent hustologically and their precise
function has not yet been established It 1s 2greed however that
the main sensory nucleus mediites tactile discrimination

Crosby and Yoss believed that 1f this division of the trigeminal
descending tract and nuclet mto component parts m the humin
bramn stem as described were basic 1t should be possible to
trace 1t 1n the vertebrate series In cyclostomes two nucler are
found one at the entry zone which tepresents the primordinl
chiet sensory nucleus and one at the caudal end where the
descending tract passes into the dorsal horn of the cervical cord
without any detintte differentiation In amphibians at best a
primordial sensory nucleus exists and a group at the caudal
end which corresponds to the caudalis of the cyclostomes In
reptiles a well ditferentiated chief sensory nucleus appears the
descendmg nucleus tollows the shape of the descending tract
but cn be divided nto 1 nucleus oralis and caudalis In birds
the dinision mto nucleus oralis and candibs 15 also seen with a
beginning difterentiation of oralis into oralis and interpolaris
The nucleus crudalis extends mto the cervical cord and in
mammals the ditterenuation mto chief sensory nucleus nucleus
orhs nterpols and caudalis 1s defimte Thus Crosby and

Yosss compiritine study confirms the division found 1 man
by Olszewski wnd Baxter
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These studies suggest an anatomic bisis for tractotomy at the
obex, or shightly lower with the expectation that not only the
ophthilmic but also the maxillwy 1nd mandibular fibers may
be included However, further clmical studies correlated with
serial brunstem sections 1re destrible
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Fig B0 Microphotograph of nucleus tractus_ s};mahs trigemini caudalis
ma, 150 X Note the subdiuston into subnucler zonalis (2) gelatnous (g1)
and magnoceliulans (mc) Figure and legend from Olbszewskr and Baxter
Cytoarchitecture of the Human Brain Stem 1951 Courtesy S harger Basel
and | P Lippmncott Philadelphta

Anacsthesia Olnecrona preferred to operate under locil ames
thesin since this permuts control of the level and extent of the
meision by tests of facial sensibility as the operation procedes and
Falconer (1949) was in agreement that tlus 1s one point essentitl
to the success of the procedure But while this 1ssures more certun
results 1t has the great drawback that section into the tract 1s
very punful and the patient may move enough to change the
drrection and depth of the masion A number of surgeons there
fore prefer a general anaesthetic though 1f a local can be toler
ated the adsntages are considerable
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Position ‘The posiion of the pauent must be carefully con
sidered The upright position minimizes bleeding sumplifies the
operatnne exposure nd makes dentification of the laindmarks
easier In older patients however the loss of cerebrospinal fluid
through opening of the bisal cisternus with decrerse m mtra
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Fig 81 Microphotograph of the nuclens caudahis The cells of the nuclens
caudalis closely resemble those of the dorsal horn of the spinal cord Figs
2 to 4 Dufferent cell types from the subnucleus magnocellularis Mag
1000 X Figs 5 to 8 Cells from the subnucleus gelatinous Mag 1000
Figs 9 to 12 Dufferent cell types from the subnuddeus zonalis Mag 1000 X

Figures and legend from Olszewshi and Baxter Cytoarchitecture of the
Human Bran Stem 1924 Courtesy S harger Basel and J B Lippincott

Philadelphia

cranial pressure and drag npon the dural vems can be a problem
aof some moment On the other hand 1n the prone position
respiration m1y be impaired and thus complicate the procedure
With the patient horizontal on his side and with the table
tilted upward 1t the head, 35 to 45 degrees bleeding 1s more

easily controlled and the position may be readily altered if
need be
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Incision A mudhine mciston 1s made s for a lugh cervcal
laminectomy extending from the occipital protuberance to about
the third cervical The arch of one half of the atlas and one half
of the foramen magnum are then removed and the dura 1s opened
hateral to the midhne

-
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Fig 82 Microphotograph of nucleus tractus spinalis trigemin: mterpolaris
The nuclens tractus spiabs tngemins nterpolans les in the lateral part
of the medullary tegmentum It extends from the juncuon of the caudal
and muddle thirds to the juncton of the muddle and oral thurds of
the inferior olnary complex — a distance of 6 mm Orally the nucleus 15
directly contnuous with the nucleus tractus spinals trigemum orals and
caudally with the nucleus traceus spinals trigemuor caudals 1 Nucleus
tractus spinalis tngenim interpolanis M1g 150 X 2 Medwm sized cells
with eccentric nucler and pertpherally arranged Nissl granules from the
nucleus tractus spinalis trigemuin: mterpolans Mag 1000 X 3 Small cells
irom the nucleus tractus sptnahs tri emumi interpolanis Mag 1000 X Figure
and legend from Olszewsk: and Baxter Cyfoarchutecture of the Human Brawn
Stem 1954 Courtesy S Kharger Busel and ] B Lippincott Philadelphia

Unfortunately on the bramn stem there are no defimte dorsal
surface landmirks since there 1s no dorsal root here and the
motor root lies ventral to the uppermost dentite ligament It
1s generally accepted thit the superior it of the spmal cord
corresponds to the uppermost rootlet of the first cervical segment
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Fig 83 Microphotograph of nucleus orals Fig 1 Nucleus tractus spralis
trigemuni oralis Nucleus oralis extends 8 mm (Personal communication from
Dr Obzewsh1) Mig 150 X Figs 2 to 4 Cells from the nucleus tractus
spmalis trigerni oralis Ma,, 1000 X Figure wind legend from Olszewsky and
Baster Cytoarclutecture of the Human Brain Stem 1924 § Karger Basel

and J B Lippincott Phildelphia

which marks the most caudal fibers of the pyramidal decussation
This 15 1t 1 level shightly above the upper border of the arch of
the atlrs Considerible varation exsts 1n the overall length of the

cord the medulla in the female extends somewhat more caudad
than 1 the male Consequently the preuse level at which the
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mciston 15 made 15 likely to be mconstnt and variable Attention
hs been called to the difference mn position of the tuber cinereum
from indmnidual to mdnvidual, and even on the two sides 1n the
s1ne person

Mchenzie (1955) reporung Ins experience with trictotomy
used the line of the second cenvical dorsal root fibers as a guide
to the medial pont 1t which the ncision 15 begun moderately
undernining the cuneite fumculus m order to be sure to sever
the mandibular fibers which lie most dorsal in the trigeminal
trict He then carried the incision to 1 depth of 4 to 5 mm
to emerge m Line with the rootlets of the spmil 1ccessory Since
there 15 considerble samation 1 the posiion of the ciudal
extension of the medullh 1 less varable Jandmark 1s deswable
The hrst cervical ventral root though shightly more difficult
to visuthize mught be a more fived point from which to de
termune the level of the masion since 1t bears 1 more constant
relation to the pyrumdal decussation ind hence to the mternal
structure of this part of the junction of medulla and spinal cord

A powmt which has not been stressed 1s that the mncsion nto
the tract not only severs tnnigemunal fibers but also enters the
nucleus ind the soft gray matter of which the nucleus 1s com
posed and may entail 1 more extensive longitudinal leston than
15 rerlized This may explun some sanations encountered n
the procedure

Falconer followed the technique of Olivecroni—a strught m
aision to the level of the third cervical After a sufficient are of
ocapital bone and the arch of the atlis are brought into view
two burr holes are made and the bone 1s removed over 1 suffictent
rea ot exposed dura ncluding the posterior margin of the
accipita]l bone

The dura 15 then opened 1n 1 V shape the basal cisterns 1re
empued 1nd the tonsit on the side of the operation 1s clevated
The obex 1s 1dentuired nd the pomnt of masion selected The
emerging rootlets of the spinal accessory nerve are seen on the
Iteral aspect of the medullh which outltnes the ventrolatersl
border of the trigemunal tract Rarely can the tuberculum ciner
eum be wdentitied Falconer sought the midline of the medulla
and us postertor surface was then divided mto equal purts,
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lateral and medil The lateral portion thus locited corresponds
with the course of the descending tract

While Olivecrona located the Lrlgemunl tract by searching
the area with gentle pressure untuil the pitient compluned of
pun Falconer used a straight needle to prich the medulla to
a depth ot 3 mm Shght momentiry pamn 15 experienced when
the tract 1s reached After 1t was identified the knife was 1n
serted to a depth of 3 mm to emerge on the Iateral surfice of
the medulla 1n Line with the 1ccessory rootlets The mcision 1s
extremely panful Falconer forewarned his patients however
and says that though the pam 15 miense they did not shuft
thewr posiion The face was then tested for pam I satsfactory
analgesia hnd not been obtamed sections were made until the
desired divisions were found to be tnalgesic

Falconer tound 1t easier to section the ophthalmic and maxllary
than the mandibular If the ophthalmic were not cut he carned
the mcision further m a ventrolateral direction and 1f the
mandibular were spared and analgesia was desired 1 that division
then he continued with great caution to the midpoint between
the dorsolateral border of the medulla and the midline Generally
however 1t was telt preferable to make a fresh mcision higher
up Under no arcumstance was 1t considered permussible to
exceed a depth of 3 mm Falconer found that a new level at
2 or 3 mm distance often sufficed to obtamn the analgesia desired
In thus connection 1t 1s interesting to note that n spite of the
use of local anaesthesia and the induction of pain by priching the
area seven of eleven umilateral trigeminal neuralgla patients
had three separate mcisions i tho cases two separate cuts were
tequired and 1n only one was the tract adequately identified
and cut at the hrst attemnpt

The mnasion 1n the medulla and cervical cord 1s usually blood
less If 1 twig was tound to cross the pomnt selected Falconer
used the cautery to coagulate the vessel and was apparently not
disturbed 1f tho or even three separate 1ncisions were requred

After the unfavorable results with his onginal procedure
Sjoqrist (1948) modified his technique makmg an wmesion at
the level ot the obex from 2 to 25 mm deep Though he
Adopted the tuberculum crnerenm s 1 landmark  he quotes
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Junmez Gonzales to the ettect that this prommence 1s varnable
mn 1ts position dittering even on the two sides in the same m
d sidual Actually he was able to idenufy 1t m but fifteen
of the twenty three cases which he reported Otliers have likewsse
found difticulty with this Jandmark Its use mmplies vaniuon
m the site ot the mcsion and consequently mnconstint results

dreas of Induced Analgesia Compared with Trigenunal D
stons Pumanly Involved, Assocrated Neural Deficus We are
indebted to Grmt 1nd Wernberger for 1 series of careful studies
of trictotomy both 1t the Ingher level 1dvocated by Sjoqist and
also 1t the lower levels which they proposed Their study of the
mnmediite and lite complications 1s detuled nd permits of
critcal evaluition s do also the reports of Gudett: (1950)
Hamby et al (1948) Grant (1948) Ialconer and Mchenzie
Weinberger ind Grant (1943) reported on eighteen patients m
ten of whom the operition wis performed at the level of the
obex and 1n eight at a somewhat lower Jevel nimely 6 to 8 mm
below the obex—thus 1 the first cervical scgment Of these eight
patients six were operated upon for trigeminal neurilgra nd
two for malignant tumors The divisions involved m those with
trigemunal pun and the dnvasions rendered analgesic were s
follows (the divisions in which 1nalgesia was produced nd m
which pun had not existed are mndrcated 1 1talics)

Duusstons I olied Duistons Rendered Analyesic
Case 12 TandII I and If and n addition 117
13 II and ITI 11 and IIT and n additron /
14 I I and 1n addivon I and 1T
16 Root section on right 11 on left 11 and an addition J and 111
17 1 Iland 111 1 11 and 111
i8 IIand HI Il and I and 10 addition £

Case 15 In spite of analgesia of the maxillary division  paroxysms of trigeminal
pam with a tngger point m the upper lip sull remaned  In reporung on these
pavents Grant (1948) stated that five of the srx subsequently required dorsal
Yoot sectton

In addition to the mduction of analgesta m divisions free of
pain 1 number of unfatorible neural deficats were brought on
by the operation which Grant felt might have been overloohed
had not the patients been made to get out of bed for tests of
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equiibrium it and dysmetrin Some of the neural defects
noted were numbness nd tmghng of the ipsilateral hwd and
fingers with loss of muscle joint and tendon sense m wrist wnd
fingers sncoardination of the ipsiliteral arm 1d leg disturbances
ot equiltbrium  wilking with 1 wide bise 1nd staggening on
sudden turmmng While most of these sequelae were mxumum
duning the mmmedate postoperitive pertod some persisted for
weehs and months One pattent still compluned of mild ungling
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m the hngeis after three months he experienced 1wlwardness
m the use ot the hand 1n complicated movements nd s gait
became unsteady with fitgue In addition to such unfavorable
effects hospitahizition was prolonged and resumption of former
actinities delryed compared to pattents on whom subtemporil
dors1l root section was done

Guidetts (1950) reported on 124 tngemnal tractotomies from
Olivecronts clinic On forty patients the operation was done
at the level first suggested by Sjoquist the junction of the middle
and lower thirds of the olive On eighty four 1t was performed
2t or a few millimeters caudal to the obex The overall operatine
mortality tor the complete series was 1 6 per cent a tribute to the
care nd shill of the surgeon It was found that pan in the mandib
ulir area cannot 1lways be abolished that analgesia ts greatest
and more constantly obtuned n the ophthalmic diviston that
while some pattents experienced considerable dimnution of pamn
perception 1n others there was thermnesthesi1 in the face either
complete or predominintly for heat or cold Sumlar findings
were recorded by Spiller in syringomyelia and by Stookey (1929)
mn sectioning the spinothalamic tract m the thoracic cord which
suggests that there may be separate fibers for these two modthties

Dysaesthesta nystagmus mcoordmaton of the 1psilateral arm
and sometimes of the leg weakness of the body on the affected
side and 1 tendency to fall on the side of the operation were
among the neurologic sequelie obscrved These neural deficits
lasted m some 1nstances for several weeks wlile n others difft
culty m niding a bicycle or walking 1n the dark persisted for 2
matter ot years OF the forty patients operated on 2 to 6 mm
rostrad to the obex twentyseven showed some of these dis
turbances In fourteen these symptoms disapperred 1n 1 few weeks
m tuelie they lasted for several months wnd 1n one for several
years The spinothalamic tract was injured 1n ten patients pro
ducing more or less extensive areas of analgesia and thermaesthesia
on the contralaterl side of the body 1n some nstances mnvolving
only the foot and leg 1n others extending onto the trunk Cornenl
reflex was lost in the majonity of the patients Recurrences de
\eloped mn forty six patients or 37 per cent of these fourteen
had an additional dorsal root section 1nd 1n three tractotomy was

repeated immediately
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Brodil (1947) studied the sensory chnges n four patients on
whom trictotomy was done 4t the junction ol the lower and
uddle thurds ot the olne He found analgesia 1bout the concha
of the auricle part of the nuheln the postertor third of the
tongue the tonstls nd the pharyny on the side of the operation
Apparently prior to Brodils study these arcas had not been
imvestigated following tractotomy though from 2 comparatne
anatomicl standpomnt 1t had fong been known thit the somatic
fibers of the facial glossopharyngenl and vagus on enterng the
brain stem jomed the descending trgemunal trict

Hamby Slunners and Marsh (1948) reporung on thirty fne
tngemnl tractotomies for trigemmal neuralgin  enumerated
some of the neurnl defects encountered m twenty eight patients
who could be followed Untortunately the division primarly
iffected nd the subsequent aren of analgesin m this senies are
not stated The first five pauents were operated upon 1t the
lowest vagal level and only one of these wis examed for
and found to have ntaixia n four the operation was at the level
of the obex 1nd of tlus group three showed ataxit of the arm
—two to a severe degree five were operated upon 4 mm  below
the wpex with shight atiia resulting 1n one In twenty one the
site of mcision w1s 10 mm - below the obex fifteen of this group
werc extrmned and four showed mimimal atraa of the ipsilteral
arm Summing up Hamby stated that atwua of the arm was
present 1n eight of twenty four patients or 33 per cent

Dysaesthesia n the face occurred i twebve of the tnenty eight
cises reported by Hamby and fus associates or 43 per cent Fnie
pattents were recalled for examnauon of the glossopharyngesl
nd vagal wreas OF these three had complete analgesia of the face
and 1 additon of the 1psilateral hilf of the tongue  palate
wult tonsil and pillars and the accesstble part of the pharyns

In this series 5o amnigesin was obtained most umiformly m
the ophthalmic division 1nd least often 1n the mandibular The
depth ot the wasion rather than ats level was beheved by Hamby
to be the controlling factor Residual areas of sensition were
t?llllr‘:‘dlnl‘lxs?(:nspefl‘cc::n:,[ofh e(hlc‘ cases chiefly 1in the second and

venty eight patients followed were
completely free of pun s\ had typrcal but bearble trigeminal
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pan 1nd seven or 25 per cent had recurrence Srx of the last
group accepted dorsil root section Thus only about one third
of the patients were completly relteved of therr pain by tractotomy

The distribution of the pain 1n Talconer s tngeminal sertes and
the analgesia induced after tractotomy are shown 1n the following
tabulation

Trigeminal Dittsion Duisions Rendered
Affected Analesic
1 Alone Tand maddison I HI I\ and \
I Alone Iand tn additon (IT III previously done) I\ and \
I Alone Tand in addiwon I and 1T I\ and \
I Alone Iand in additon I and IT IX and \
II Alone Il and i addition I and I I\ and }
II Alone Il and 1n addition I and IIT I\ and \
11 Alone Il and in addition f and I I\ and \
11 Alone 1L and i addwson ! and I IN and \
1 Alone I and 1n addiion  and If I\ and X
I and 11 Iand IT and 1n addition JIf I\ and \
Iand IT Iand I and in addation IIT I\ and \
Iand I Iand I and i addttion I I\ and \
II and IIT II and Il and 1n addition I I\ and \

1 11 and 111 1 Wand 1Hf and 1n addnion I and X

As 1 other serzes analgesia was induced 1n areas originally free
of pain not only n the tngerminal distribution but also 1 regions
m which pain w1s unlikely ever to appeir The surgical axiom
cilling tor conservation of as much and destruction of as little
as possible thus seems to have been disregarded n tractotomy
In s\ of Falconer s patients shight but persistent atrx11 remained
but according to him  this 1s the only undesirble complication
noted 1n the series and 1s 1n no mstince disturbing  Some patients
showed dysaesthesta 1n the face described 15 pins and needles
or itching

Sjoquist (1918) reported on twenty three persontl cases not
previously published Lleven of the patients were operated on
for trigeminal neuralgit but the divisions affected 1re not grven
In these eleven patients complete 1nalgesia m 1l three divisions
was obtuned mm 364 per cent 1n none of the remunmng cases
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was wlgesin effected m both the sccond and third drasions
which are most commonly 1ntolved 1 tngemimal neurign In
only one wnstince wns analgesn mduced m the turd diusion
Unfortunately Sjoquist made no statement 1s to the number who
ongmnlly had pun m the ophtinlmic though malgesn 1 thas
division resulted whether or not pun was present

Mchenzie has guen 1n excellent analysts of the postoperative
sensory hndmgs and other neurologicl deficits forty one
patients In two of these the mcision n the trigemunal tract wis
bilateral so thut actually forty three mctsions were made The
level nd depth of the incistons i these cises are given thus
permitting a thorough evaluation of the results 1 ¢1ch 1nstance
In most of the pents the nasion was carrted to a depth ot
4 to 5 mm The degree of anilgesia obtuned at different levels
was attributed to the level of the masion 1 relauon to the obex
nd not to the depth Some of Mchenzics statistics are shown
mn Table 3

TABLE 3
AN Asatass oF TricEvivaL TracTotouies

Complete anilgesia of the skin
of the face and nside the mouth
(2o masions)

Incomplete analgesia of the shin
of the face and wside the mowth
(18 mersions)t
7 anenions 12 mnt below the obex
1 incisions 3 5 mm below the obex
3 mncisions b7 mm below the obex

2 mcnions 1 . mm below the obex
7 mosiens $ o mm below the obex
9 ncisions 6 7 mm below the obex

* 8 patents with complete analgesia had spiothalamic tract
mjuries imohing Jeg Dbuttock and 1n a few the mid thoracc

1 Of 17 pauents with incomplete analeewia the tract was par
tally severed 1 7 with miolement of the leg buttoch and
1 1 case up to the chin

$ In (he total group 15 pauents had 1n addition analgesia of
the nasopharyny ear canal and drum Two had analgesta of

the ear canal and drum with presenation 1n the nasopharynx
One patient had no alieration

-

Mchenzie found as had Grant and Wemberger that ataxia and
dysmetmn were marked during the Frst fen days following opera
ton but were usnally transient lasung a few days or weeks In
ten cases however the signs persisted months after the operation
and the disability was considered permanent One patient had
10 be cwreful in handhing dishes sice the whole arm showed
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shight ncoordinition i another both the arm nd leg were
myolved Four patients were unable to discruminate textures ind
had dithiculty in handhing small objects

With 1 single exception corneal analgesin was found to be
complete

It was Mchenzies mmpression  thit pirasthestis are just s
trequent 1f not more so than after section of the sensory root
but so lar none have reached the same severity as occasionally
seen 1tter section of the sensory root

Evaluation of Trigemmal Tractotomy Nucleo Tractotomy In
view ot the results of tractotomy reviewed above 1t may now
be ashed whether the ends attuned jusufy this procedure

The um of treatment 1n trigemnal neuralgia 1s mmmum loss
ot sensation—whether analgesia or anaesthesia—compatible with
destruction ot the fibers from the dnision or dnisions mvolved
Deltberately to produce areas of 1nalgesiz beyond the territory
mvolved partcularly 1 the ophthalmic dnvision cannot be
accepted as 1 1ccord with the soundest principles of trigemnal
surgery The production of analgesia 1n the distribution of neigh
boring nerves about the face and mouth which are never mvolved
m trigemnal neuralgia namely the glossophiryngeal vagus and
second cervical segment 1s a further contraindication to the pro
cedure On the basis of these considerations 1lone the operztion
15 of doubtful value 1n the treatment of trigemnal neuralgia

It has been shown further that even 1n the most skilled hands
neural detficits frequently lastng are incurred in 1reas remote
from the trigemmnal distribution and that m about a third of
the cases mjury 1o the spinothalamc tract results n loss of pam
and temperature sense on the opposite side of the body The
disagrecable dysaesthesias incident to dorsal root section also
appenr 1n a relatively high percentage of cases though they appear
to be less annoying than in some nstances after dorsal root section

Nor can total analgesta 1 the diviston primanly wmvolved
especially the mandibular which 1s the most commonly affected
be tully assured In the distnibutions of the second and third dist
stons there may remam slands not rendered analgesic which are
potential sources of recurrent pan Indeed recurrences have been
common Fire of Grants six patients subsequently had to have
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A
TRIGEMINAL NEURALGIA SUBTOTAL DORSAL ROOT SECTION
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Fig 8> Trgeminal tractotomy for the reltef of trigemmnal neuralgin
A Trngemmal pamn m If and III dnistons B Area of analgesra and
anaesthesin following subtotil dorsal root section G Pamn m 1I and II1
diisions s shown m A Note neural defects commonly assocated with
tnigemin]  tractotomy for the reltef of trigemuinal neuralgiz In spite
of no pain i I dission thus area 1s more certainly rendered analgesic than
the II or III dnistons Apalgesia is also produced n the posterior part of
the tongue wvula fruces and pharynx as well as in part of the external ear
awditory cwnal and car drum In addition remote and unrelated neural de
fects shown on figure ac left may occur Trgenunal srictotomy for the
rehef of trnigenunal neuralgia 1s in the authors opinion not 1 justifinble
procedure
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dorsl root sectton while in Hamby s serses of twenty eight onh
ten were permanently and completely rehieved by the ongmal
operation  Prictically all of Mchenzies series of seventeen
pauents who had residual pun spots i varying areis though
they remuned well for six months or longer eventually com
plamned of recurring pun Five had submitted to pirual section
of the sensory root 1t the ume of Mchenzies report and he
believed that turther operations would be necessary on most of
them Thus even i hands as shilled as Mchenzies permnent
relief cannot be assured

Since these associated disturbances occur m the experience of
the most shilled and cautious surgeons 1t 1s ipparent that 1
spite ot the greatest cire njuries to adjicent neural structures
are almost mevitable A survey of the anttomical relations suf
fices to explamn this Lspecially to be tiken into consideration
n operations 1t the proposed lower level 1s the posttion of the
obex tiken as 1 landmark which contributes to the uncertain md
capricious results The obex does not muntun 1 constant level
m relttion to the tracts and nucler of the region  the length of the
medulla and upper cervical segments 1s vanable, and the region 15
in 1tselt one ot changing structural neural patterns The pyranudal
decussrtion  for example which cuts off the posterior horn
causing 1t to become 1 part of the trigemmal nucleus does not
always occur at the same lesel The nucler of the fumiculus
graclis and cuneatus are here 1 the process of forming pushmg
mto the tract uself with some displacement of the more laterl
fibers reaching the cuneate fumiculus from the neck and upper
axtremity These fundamental changes do not take place 1t 1
trsed nd precise level which can be determmed on the surfice
of the bramn stem and the first cervical segment Yet these re
lationships are determining factors in the neural structures
mmplicated 1n the mcision

Ferrairo and Barrera (1935) hwe shown that the nucleus
cuneatus 15 divided 1nto a medial mnd 1 lateral portion The
lateral portion recenves a lirge number of fibers from the neck
and upper extremmty which pass to the cerebellum whereas those
to the medial portion pass wra the 1rcuate to the thalimus It
1s the lteral fibers and the lateral nucleus which are more Iikely
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to be mjured 1n tractotomy n the region of the obex since they
lie 1n nnmediate juxtiposition to the dorsal porton of the trigem
mal tract md the mindibular fibers To attempt a secuon m
this region which requires precision not only i respect to the
level selected but to the depth of the mncision 15 to ttempt to
visualize with accurrcy 1 changing structural pattern which
cannot be foreseen

Actually the operation which we have been discussing 1s not a
tractotomy alone since 1t combines section of the descending
trigeminal tract with section into the tngeminal nucleus It should
be called theretore as we have designited 1t descending trigem
nal nucleo tractotomy This 15 of importance since we 1re more
tamthar with the sequence of events after the destruction of nerve
fibers distal to their ganglion than with the detailed chinges
which take place when one or more sections are made n the
soft gray matter of the nucleus To what extent rostrad and
caudal alterations occur 1n the gray after sectton has not been
completely studied One cannot but speculate as to the fate of
sections when they are made m sequence 2 to 3 mm apart as
was done 1 Falconers series This must entail separanon of
a relatively large area from 1ts blood supply

Falconer concluded that there are three main mdications for
tractotomy 1n trigemmal neuralgia (1) first and posstbly second
diision trigemuinal neuralgia (the atahes are the authors) (2)
bilateral trigeminal neuralgia  (3) persistent pam following com
plete sensory root section

Sjoquast at the end of ten years believed that tractotomy was
mdvisable 1 patients over sixty or in trigemmal neuralgia 1n
volving the mandibular division  Unfortunately the majority of
patients are over sixty and the mandibular division 1s the one most
commonly mvolved Even were these the only restrictions this
operation would be extremely himited 1n value

Atter viewing the evidence gamed 1t would appear that the
question suggested 1bove must have a negative answer In owr
ofnnton, the ends attamed by trigemunal tractotomy do not justefy

the procedure m the smgical treatment of unilateral or bilateral
tngemmal neuralgra
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dorsal root scction whale i Hamby s serics of twanty aght only
ten were parmanently and complaacdy rehieved by the ongml
operiion Pracacally all of Mchannies series of seventeen
paients who had terdutl pun spots i varyng, res thouh
they rammed wdl for sev months or longer  (ventunlly com
pltundd of racurring pun Tive had subnntted to partial scetion
of the sensory root 1t the time of Mchenzies report and he
behieved that further operitions would be necessary on most of
than Ihus even m hands as shilled s Mchenzies  permmnent
relief canot be asured

Since these assocnted disturbanees occur n the expenence of
the most shalled and cannous surgeons gt gs apparent that m
spitc of the graatest aare anjurics to wdjwent neural structures
are almost meviable A sungy of the matomucl reatrons suf
fices o explan this Tspeanlly to be t1hen mto considerition
in operittons At the proposed lower leved 1s the positton of the
obex taken 15 2 lmdmark which contrtbuees to the uncertun nd
cipriaous results The obex does not muntun 1 constaat level
m rcdation to the tracts and nucla of the region the length of the
medull and upper cerviaal segments 1s varmble and the regron 1
watsell one of changm, structura! nawral patterns The pyramdal
decussttion  for ¢srmple which cuts off the posterror hom
cusig 1t to become 1 part of the tngenmmal nudeuns does not
1lways occur 1t the swme lesel The nuder of the fumculus
grcths and cunextus re here m the process of forming pushine
mto the tract stself with some displicement of the more Jaterl
hbers 1eaching the cuncate funictlus from the neck and upper
extremity  These tundimental changes do not tike plwe 1t 1
fried nd precise level which can be determined on the surface
of the brun stem nd the first cenvical segment Yet these re
Ihuonships are deternnmng factors 1 the neural structures
mmplicated 1n the 1nasion

Ferraro wnd Barrern (1935) hanve shown that the nucleus
cuneatus 15 divided mto 1 medinl and 1 lateral portion The
lateral portion receves 1 lrge number of fibers from the neck
and upper extremity which pass to the cerebellum wherexs those
to the medial portion pass wia the arcuite to the thalwmus It
1s the lateral fibers and the lateral nucleus which me more hikely
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would not lose the novmd fifth nunve sunsations Tee ww
prompted to this coneept by ssunung that the mechanisms
csing trigeminal namalgin and merlgrr parnesthetior were
comprible

No onc has demonstialed that the dorsal root 1 compressed
At this pomnt, noy that the petious ridge with 1ts durl coverng
presents shirp murgin cwsing ]mlmlogxml changes within
the root Taarnbyy msclf m his first 1L port on ten paictts, mde
no mention of hwing found the dosal root compressed or
abnormilly ngulited nor did he present any ovidence mohis
1951 report on scyventysix pitients  thit any compresion ol
the root was found

Love d Svemn (1954) reporting on one hundred operations
of ths same type, did not refer to any abnormahities of the root
as 1t made its entrance mto the postertor fosst through tts dural
sheath though the root was cxposcd and brought into view
Woolsey (1955) operited on forty fine patients without presenting,
any cvidence that the dorsal root wis abnormal We e thus
forced to content oursclves with concaving of 1 site where a2
15 posstble to ynagime  the trigemmnal root to e compressed

Gardner and Pmto (1953) found 1n the Taarnhd) operttion
fisaniting grounds for spceulition and predicated that with
advancing years the tentornun sags, that the oval dural opening
15 trwstormed 1o sl and that dus may b recempanied
by 1 mld plitybisin duc to osteoporosts which frequently
accomprmes old age Cardner, Todd md Pmto (1956) dborated
this concept turther after comparing the rudiographic findings n
130 persons with trigemmal neurlgin and those 1 1 control
series of 200 persons i whom no merceriml lesion was suspected
but who did not have tngemmal nearalgin In both groups there
w3s 2 rehtnvely high madence of platybisia which they rahized
required turther mvestigation In the coutrol series the number
of p'mcn!s m th l'l'.CT (ICC"I(ICS w1s too [C“ le' C("“p'lr“()ﬂ 1
to thus point At 1l events the 1uthors believed that thar studics
mdicted 1 correlition between plitybasin age sex and trigem
ml neurilgn Actually however the lIow merdence of trigem
mil neurlgin i the older populttion s 1 whole makes ats
reltonship to the aging processes described 1 matter of rather
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TRIGEMINAL DORSAL ROOT
DECOMPRESSION—-COMPRESSION BLOCh
OF THE GRLAT AURICULAR AND THE

GREAT OCCIPITAL NERVES

The test of time and further exf eriences can alone decid-
what talue uill be finally attached to this measure but
at any rate the outlovk 15 hopeful and let us hope the
future uill not belir our fiesent exfedtations

~ WiLIAM Rosr

Ne\\ procedures have been advanced within the last five years
designed to abolish trigaminal pain without anatomcal or physio
lo,ical terruption of the tri cnmal nene fibers Taamnhgys
(1952) decompression of the donal root Pudenz and Sheldens
(1952) decompression of the sceond and third divsions of the
tricerminal perve at the foramen rotundum and ovale and com
pression rather than decompression ol the tr, eminal dorsal root
as suggested by Shelden Pudenz Freshwater and Crue (1935)
Lnurely different concepts arc molied m the proposal of
Wyburn Mason (1943) to abolish the pan of tngemnal neuralgia
by section or block of the great auncular nene and that of
Skillern (1934) to accomplish the same end by injectng the great
ocapital nenve

In Taarnhg)s onnal artidde he refers to  one site where 1t
15 posstble to 1magine that guite small changes n the tissues could
gtie rise to compression  that site being the dural canal over
the sharp margin ot the petrous ridge (authors 1talics) It 1s on
this assumptron that he suggested dorsal root decompression

Lee (1937) aniupated Taarnhoy s su,gestion but accompanied
his remarks with the pracucal comment that the idea could be
put to the test by remosal ot the bone underneath tiie sensory
root The patzent would then not only be freed of his pain but
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would not lose the normtl hith nenve sensiuons Tee wis
prompted to tins concept by ssumung thit the mechanmsms
causing trigermnal neurilgit and mertlgin parestieticr were
comparable

No one has demonstrated that the dorsal root 1s compressed
at this pont nor that the petrous ndge with 1ts dural covenng
presents a shwp mirgm crusing pathological changes within
the root Taarnhg) humself 1 Ius first report on ten patients mde
no mention of having found the dorsal root compressed ot
abnormally angufated nor did he present any evidence m his
1954 report on seventysin patients that ny compression of
the root was found

Love and Svern (1954) reporting on one hundred operitions
of this same type did not refer to any abnormalities of the root
as 1t made 1ts entrance nto the posterior fossa through tts dural
sheath though the root was exposed and brought mto view
Woolsey (1955) operated on forty five patients without presenting
any evidence that the dorsal root was abnormal We are thus
forced to content ourselies with concentng of a site where ¢t
1s possible to tmagine  the trigemnal yoot to be compressed

Gardner and Pinto (1953) found in the Taarnhd) operauon
fascinating grounds for speculatlon and predicated that with
advancing years the tentorium sags that the oval dural opening
1s transformed into a sht and that this may be accompanmed
by 2 mild platybasia due 1o osteoporosss which frequently
accompanies old age Gardner Todd and Pinto (1956) elaborated
this concept further after comparing the radiographuc findings m
130 persons with tngemnal neuralgia and those 1 a control
series of 200 persons 1n whom no 1ntracranial lesion was suspected
but who did not have trigeminal neuralgia In both groups there
was 2 relatrvely high inadence of platybasia which they reahzed
required turther invesugation In the control series the number
of pauents 1n the later decades was too few for comparison as
to ths pomnt At all events the authors believed that therr studies
mdicated a correlation between platybasia age sex and trigem
mal neuralgia Actually however the low mcidence of trigem
mal neuralgia in the older population as a whole males 1ts
relationship to the aging processes described a matter of rather
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fanatul speculation  Gardner suggested still another factor
namely demyelmation with the nerve fibers no longer loosely
arringed but hed together parmuntung 1 short arcurtung of the
actton current accompanymg the passige of the nerve impulse
md formition of an arufianl symipse  Unfortunately for the
valudity of this theory no pathological wvidence of demyelination
m the dorsal root his ever been demonstrated

Were one to wcept the 1ssumpton of mnereased ngulrtion
and sgging wath tenston on the nerve root the logical course
would be to cut oll the apex of the protruding petrous ridge so
15 to lower the ndge over which the nerve must pass and by
which the ncrve root 1s compressed  This 15 not accomplished
by dorsal root decompression s desciibed nor has iy neuro
surgeon proposcd that such 1 procedure be done

Furthermore 1t the root fibers were compressed by the duril
cunl nd petrous nidge then objectne sensory findings nd
pun more or less constint md not paroxysm1l should be present
since the pressure upon the ncrve root would be continuous
Agun 1t mcreased angulation 1s wsumed the motor root being
under the sensory should bear the brunt of this change nd
motor signs should be umong the earliest mamfestations Nene
compression cvasting for any length of time 1t the elbow or
wherever clse 1t 15 found 15 1manbly accompanied by gross
pathological changes m the nerve 1t the pomnt of pressure No
such pithological Ieston has ever been found in trigermnal
neurilgia

Shelden 1ddressing the Americain \cademy of Neurological
Surgery 1n 1952 described 1 somewhat dufferent type of decom
pression procedure He had treated ten patients by decompression
ot the disions of the trnigeminal nerve at the foramen ovale
and loramen rotundum Winle he refruned at that tume from
publislhung this series because of the short interval that had
elapsed since treatment he was able three years later wnting
with Pudenz Freshwater and Crue to report excellent long term
results He and his 1ssociates were impressed by the fact that both
decompression of the maxillary and mandibular divistons e the
foramma of exit and decompression of the dorsal root were
eftective 1n the rehef of trigeminal pain though one operative
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attack was distal and the ather central to the ganghion The two
procedures they rersoned must hve 1t common denomnator, wd
this they thought to be operauve triuma 1o the nenve fibers It
would appear they conclude  that compression of the trigem
mal fibers during operition 1s the frctor that has afforded
rehef of pan with the so-called decompression procedures  With
thus 1 mind they substituted posterior oot compression which
at the ume of their report they had performed 1n twenty mne
cases with good immediate results While neither operation rests
upon proved anatomucal or pathological grounds yet with cach
procedure apparent cures have been obttned without signthicant
objective loss of sensauion 1t has been concluded that the 1m
provement obtamned 15 due to dumnishing the total number of
mmpulses which could be conveyed by the trigeminal nere
Though admttedly the ume s sull too short to permit of full
evaluation of either the compression or decompression operations
yet the tesults have been sufficiently encouraging to warrant their
continuation on an expertmental basts, since only tme will allow
a full determination of their relauve ments We are extremely
sheptical and doubt the ultimite 1alue of the procedure

Inasmuch as the two procedures appear to be based on a
common premise and compression as adyocated by Shelden and
lus co-worhers 15 a sunpler method with fewer comphications
this appears to us to be preferable The decompression operation
entails possible damage to the third fourth and sixth nerves
as powted out originally by Taarnhg) and 1s also hikely to produce
considerable bleeding from the superior petrosal sinus and the
cavernous smus though this can generally be readily controlled
by application of Gelfoam

Taamho; reverts to the mmiradural approach first used by
Horsley 1n 1891 to reach the dorsal root His technic 1s as follows

The temporal intradural approach has been the standard
method Local anesthesia 15 used usually with some Pento
thal The patuents are placed on the back in a horzontal
positon with the head turned to the side No hypotensive
drugs are used and po lumbar puncture 1s performed

The operation 15 performed through a vertical ncsion 1n
the temporl region reaching the zvgomanc arch and a small
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tringulir crmcctomy  about 144 N 14 qust bove the
bise of the shull the temporad vessels bang higated and the
soft tssues driwn aput with ¢ sclf retunimg retrctor Tor o
tune the formmen spinosum was plugged exerdurlly  but
now the wthor feels that the bleadimg as bout the sime
during the openmng ol the cuvvum Mokl wathout tlus pro
cedure ind m the Tt some 10 cases the forumen has not
been plugged

The durv mater i opened by 1 Tshpud masion and the
wings of the cut dury mater e fixed to the muscle with 2
couple of sty sutures The surfice of the brun s coverud
by picces of cotton nd the temporal lobe s tlavated from
the base of the shull with @ ribbon retrictor At the sune
tine the head s lowered Cencrlly the vans runnming from
the temporal lobe to the dury mater cin be wvoided but 1n
20 c1ses mothis series it his been necessary to cut one or
more of the vens which m to instince csed ny postopert
tine complications

The durt mater i the snddle foss1 as palpated with 1
forceps Tosteriorly the tentorium feels soft and just in front
ol thus the supertor petrosal sinus 15 scen at the edge of the
petrous part of the temporal bone In somc cases the superor
petrosil sinus 1s very small ind difficult to observe The crvum
Meckn usually ¢ be very Cwily located s the most later!
prrt of the middle fossa where the durr mater 1s not ughtly
bound to the bise ol the shull but soft 1nd yielding to the
palprting nstrument—just 1n {front of the superior petrosal
sinus

With tsharp knufe wnd scissors the dural roof of the crvum
15 opened widely Caure must be taken not to mjure the
root ibres wd not to incse the canverpous sinus which s
directly mediid to the casum If thus happens the lesion of
the stnus may be plugged with gelfoam The nciston over the
cavum 15 continued posteriorly tbove the trigeminal root
through the superior petrosal sinus which 1s divided between
clips For this purpose spectil sassors and chps forceps are
used called Olivecrons tentorium scissors and clips forceps
The bleeding from the sinus tn some cises may be difficule
to control but dathermy should not be used The diatherm
15 pmcucnll) never wsed by the author 2t the base of the shull
during this operatton as he leels 1t 1s important not to do so
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There hue been o cises of frenil palsy following the usc
of diathermy 1n this region

In most cases the tentorium has been divided to s free
edge but attention must here be drwn to the trochlenr nerve
wiich hes close upon the free edge of the tentorum wmd dis
appears 1nto 1t Just behind the superior petrosal sinus There
fore the mason through the tentormum just behind the sinus
should be made m 7 direction that 1s postcrior and 1 httle
later:l for some centimetres and then turned medndly to the
edge Exen 1 very shght pull upon the nerie may cause 1
trochlear palsy

At A reoperation upon onc of the patients who had
recurrence after a decompression of the trigeminal root 1t was
tound that the posterior angle of the tentorial mciston which
m this case had not been continued to the [rec edge of the
tentorium  had retracted 1n 1 forward direction since the first
operation ind now was pressing upon the tnigemunal root The
maesion then was enlarged to the free edge and the patient
was free from pain Therefore as far as the author can see
an important advantage of the mtradural 2pproach 15 that

one can cut the tentorium and m this way perhips dimsnish
the sk of recurrence

By the extradural approach 1t 15 difficult to cut back farther
than the sinus The author also felt that visualization 1s better
by the intradural method and that bleeding 1s less and morc
easily controlled However he had only seen the extradural ap
proach used by others but had never tried 1t himself

Most surgeons prefer to use the extradural procedure 1s sug
gested by Love (1954)

Through + small subtemporal cramectomy opening the
middle meningeal artery 15 hgated and dnided The dur
mater 15 stripped from the foramen ovale upward and back
ward to expose the mtracramal portion of the third branch
of the trigemmal nerve the gasserian ganghon and the dura
propria ovcr the adjacent portion of the posterior root of this
ganglon The dura mater underneath the temporil lobe 15
then inaised postersorly parallel to the posterior root of the
ganghon and the tentorium overlymg the posterior root 1n
the posterior fossa 15 also mcsed By this techmc the posterior
root of the gassenian ganglion 15 thoroughly decompressed
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Shedden Pudenz lreshwater nd Crue alo recommend an
extradural approwch for compression of the postenior root They
descrihe thar technie s follons

The dur: mater was reflected from the dury proprinm e
usual manner uang «small dencd roll The posterior portion
of the gnghon ind adjreent part of the posterior root were
avposed A small verucal opunmyg wis mde o the dun
proprin near the gnghon  thus exposing the postersor root
fibers Care wis tihen not to cyposc more than 1« mummal
portion of the posterior root so that the proccdure would
m no wiy be considered ts the usutl decompressne techme

After the fibers were exposed they were gently compressed
with 1 small portion of 1 dentl roll of the paents pun
myolved the sccond and third dinvisions If the paents pun
was imuted to ather dnvston done 2 small blune instrument
u1s used to compress selectinedy the appropriate fibers of the
root \Mor¢ recently the bick of « blunt disscetor his been used
s the mstrument of compression

Wyburn Mason suggested that the great auriunlir nene de
mved from the ventral primary divisions of the second cervical
segment wis responsible for trigeminal neuralgin and recom
mended section or alcohol block of tht nene n the neck to
abolish trigeminal paun providing pun did not occur 1n the
tongue He ated fifty six cases ol trigeminl neuralgr i 1ll
ot which reliel was obtuned aither by 1lcohol njection or section
of the great wricular nerve Only two patents had 2 return of
pun—one twoand 4 half and the other three and 2 nlf yers
Iater Untortunately the criterr used m making the dingnosis
ot trigemunil neuralgit were not defined One pattent who had
had carcmomn of the tongue 1 second who had herpes zoster
ot the second and third cervical segments 1nd a third who hid
recenned x riy therwpy for Hodghims diserse were ncluded mn
the sertes In such cases the drignosis of trigeminal neuriglia 1s
not warranted

Crue Shelden Pudenz nd Freshwater (1956) reported
severil cases with third drvision pun without mvolvement of the
tongue 1n which block of the grert auricular nerve had not
helped sigmfrcantly
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An adaurable cniucl study of Wyburn Masons coneept was
mde by Penman wd Walsh (1957) TDifty mne ptsents sath
tngemmal neurtgit were told of two possible mewsures to
obtam reliet erther section of 1 nerve an the neck or atcohol
myectton of a brwch of the tngamml md were permntied to
select the procedure of their chowce with the understinding that
their names would be pliced on 1 wuung list for treatment
Twenty three chose section of the great uniculir nerne The

PERIPHERAL CUTANEOUS NERVE SUPPLY OF SECOND CERVICAL
A — N OCCIPITALIS MAJOR
8 — N OCCIPITALIS MINOR
C = N AURICULARIS MAJOR
D — N CUTANEOUS CoLLy
AREA OF OVERLAP — B C +D MAY CONTAIN A FEW FIBERS FROM CIIT

86 Cutancous
areas supplied by penipheral nerses mmediately d
Iacent to the tnigeminl innersation
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nane was exposed 15 dr central s possible Squeczing and
pulling upon it caused the majonity to fecd pun i the ear, two
had pun m the ncek and none had any sensitton wathin the
tnigemnal aren After the nerve was idenuficd and tested 1 em
w1s excned

Within 1 period of cighty fine days twenty two of the twenty
three panents who had had grent arculr sccnons vequired
alcohol injection mto the tngemmal nenve for the relief of pun
whereas 1n sixteen untreated patents comparable m every wyy
mjections becime necessary within 118 days It was thus concluded
that great auriculir neurectomy hwd no cffect on tngenminal
ncurilgin

This was 1 carcfully controlled chineal «xperunent of gret
vilue Unfortanately the authors did not designte the tngeminal
divsions mvolied nor did they give higures as to the sensory
loss which followed secuon of the great auricular nenve

Skallern (1954) treated one hundred patients having trigemmal
neuralgin by block of the great ocaapital nerve with one hundred
per cent success the patents remuning free of pun from sin to
twelve months He expressed the opmmon that the syndrome of
trigemmnl neuralgr presented symptoms confined to the dis
tnibution ot the great ocapital nerve and that these symptoms
were shared by the trigeminal nerve or shown by this latter nenve
15 1 nocireceptor to passive sttmult of the vulnerable great ocapitil
nerve Thus he beld the great ocaipital nerve primanly to be
responstble for trigeminal neuralgin

Crue nd co workers found that block of the great turiculr
nerve gue complete and immediate rehief 1n one patient having
severe pun i both the second and third trigemmnal divisions
including the tongue with trigger pomnts m all three disisions
These findings and Shillern's successes with block of the great
occipital nerve may be of considerable significince since 1t
15 well known that the second cervical segment osverlaps to 1
varable degree the trigemunal area in both the primary dorsal
and primary ventral division from wlich are dernved the gret
occipital and the great auricular nerves respectively It s possible
as Crue and his assocrtes suggest that the second cenvical segment
may hwe a remtorcement or summation value and that af



Tngemmal Newalga Its History & I'reatment 295

Dlocking one nerve does not gine complere refwd, the wditionl
block ot another will add to the ifect It has never been suggested
however that the overlap of the second cervicl reachies tto the
primary trigeminal e te, the central ficinl region lips nose
eyebrow nd forehend where most of the trgger postts ta trigem
il neuralga are found and wherc mgumml pun s most
mtense

As has been pomted out elsewhere (sec Antomy) the tnigem
imal and the second cervicil nerves are mn juxtaposiion periph
erally m ther cutaneous mnenation wd also centrlly at
the junction ot the descending trigemunl tract and the second
cervical segment The more caudal pirt of the descending trigem
wal nucleus 1s but the cephalic continuation of the substantin
gelatinosa of Rolando of the first ind second cervical segments
Thus 1t may well be that the central focus ol pain mn tngemna)
neuralgia 1s 1n the caudal trigeminal nucleus wnd that the sudden
discharge of parn impulses 1n this region may be lessened by block
ing wncomng stimuh from adjacent and interloching areas In a
tew cases blocking of the great occipital, lesser occipital and great
aurscular nerve has afforded temporary relief The fact that
such a response may be obtamned even mn 1 few instances s of
sigmficance and warrants further imestigation 1f this theoretical
concept were tentatively accepted 1ts value could readily be
established or disproved by selecting those patients in whom
block of the second cervical nerve at 1ts exit atforded vehef of
pain and trigger discharge, and following this by section of the
second cervical dorsal root Should relief thus obtamned prove
of lasting value numbness m the second cervical region would
surely be preterable to numbness 1n the face such as occurs after
trigemunal dorsal root section It 15 1n this field that further
myestigation 15 needed and may prove of value n selected cases

On che basis of our operative experience with recurrent pain
1t 15 doubtiul 1f any of these newer procedures will prove of
lasting benefit Abbote (1957) mn a personal communication
stated he soon became comvinced that 1t was traumatization of
the dorsal root rather than decompression which gave relief wnd
Cleveland (1957) 1n a personal commuanication said he had
operated on forty seven patients within two years but had re
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operited on twenty of these to sever the dorsal root and thnt
the majority of the remumng twenty sevent have had some twinges
of pun He added that he doubted whether any operation other
than dorsal root section 1s gomng to hold up With this conclusion
we hearuly concur
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STATISTICS OI SUBTEMPORAL
DORSAL ROOT SECTION—AN ANALYSIS
OF CASE MATERIAL AND
OPERATIVE RESULTS

Tl\e records operatiie tindings and follow up studies on 674
pattents who had a total of 728 posterior root sections done by
the senior author between the years 1925 and 1955 inclusie
served as the source materal for this chapter Six hundred md
fifty six_patients with true trigeminal neurilgin had 1 total of
710 posterior root sections wa the subtemporil approach In
addition there were t1ve patients with multiple sclerosis ind pun
i the trigeminal distribution and four with tumors three of
which produced the symptoms of trigeminal neurilgia and were
operated upon There were mine patients with atypical tngeminal
neuralgia whose pain was sufficiently characteristic and severe to
warrant posterior root section Since operation was done 1n 1ll
eighteen cases they are ncluded in the mortality statistics but
not 1n the sections pertaiing to an analysis of orthodox trigem
mnal neuralgia *

Hosptal records were reviewed and patients followed by letter
and questionnaire More than one hundred of the more recent
patients were seen 1n tollow up visits during the first six months
of 1957 Every ettort was made to obtamn rehable long term in

formation from patients and from the families of patients who
had died

Duning the thirty vears covered n this study the records of fourteen patients
operated upon could not be located and therefore were not included 1 the
stanstical study The discharge diagnoses mortality records and Department of
Pathology records of the N\eurological Institute of “ew York and of Columbia
Presbyterian Medical Center were doubly cheched to detesmune 1if any deaths
occurred among these fourteen no deaths were recorded under therr name

1207]
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AGE DISTRIBUTION OF PATIENTS
180 |~

160 |-

S
IS
o

T

120 -
100 i~
80 —
60 —

20 |-

NUMBER OF PATIENT

1 1 A1 1 1 1 )
o] 10 20 30 40 50 60 70 80 90 100
AGE IN YEARS
Cruan 1 \je distnbution of pients operited upon for trigeminal
neur g

Age As cn be scen from the rwompanying graph the m
adence ot operition for tngamnal neuralgin was Iughest i the
decde between sinty ind seventy years 77 per cent of the patients
were over hifty years of 1ge The youngest patient to undergo
operation was twenty four having had tiigeminal neurlgi since
the 1ge ol tourteen The oldest was nmety four years of 1ge

Ace Distrint rion or Casrs

4ge Nun ber
129 10
30 39 36
40 49 100
40,9 189
60 69 200
09 6
80 89 i3
90 94 2
ToiaL 606

Sex Incidence The ruo ot females to males was approximately
4 3 (females 58 per cent males 42 per cent) corresponding
closely to other large series of tigennal pauents

Side and Diwuision Affected The night side was mvolied m a
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sigmificantly greater number of paents 62 per cent 15 1gunst
38 per cent with left sided pun

In compiling figures 1s to the divsions affected, we hve in
cluded not only the primry pun but also secondrry ridiition
Amlysis ot the figures indicates that the first dnasion, 1lone or
1n combination with other divisions was mnvolved 1n 215 patients,
or 37 per cent We retlize that this 1s 2 Ilngher percentige of
ophthalmic mvolvement thm given by most stastics and for
this we have no explanition In 63 per cent of the group the
first division was not imolved and m these dilferentinl section
spanng sensauon to the cornel w1s possible

Druision Involred Number Per Cent
Ist only 23 359,
2nd only 67 103
Srd only 130 200
1st and 2nd 89 135
Ist and 3rd 4 06
Ist 2nd and 3rd 129 196
2nd and 3rd 214 320
Torst 656 100 09,

Builateral Trigeminal Newralgia At the ume of operation five
patients gave a history of bilateral pain Durng the follow up
peniod the incidence of bilateral disease increased so that finally
there were thirteen cases or 2 0 per cent of the series with both
night and left sided involvement a lower figure than 1s usually
given

Duration of Symptoms ‘The great majority of patients endured
the excruciating pam of this disease two or more years before
submutting to operation Twenty three per cent suffered ten years
or more the longest preoperative history being thurty years

Duration of Symptoms Number Per Cent
Less than one month 3 0409,
1 ~ 2 mounths 13 20
3~ 5 28 43
6 —11 31 525
12 ~23 42 64
2 — 4 years 187 285
5~ 9 190 290
Orer 10 159 241
ToTAL 6.6

100 07,
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Irggar dicas and Mechanmsms wluch Induced Pan Threc
hundred 1nd eighteen pruents g e mformaton s to the presence
of tngger arats In addinon pam was often induced by various
extern! stimuli without reference to 1 speafic region I'ting
w1s the most common mechism producing n 2ttack m 62 per
cent washig or shaving the Face started an attack 1 36 per cent
Other external factors such s 2 wind blowing across the fice
or sudden changes m tempertture were menttoned by 22 per
cent In some patnts sever:l mechingssms were present con
cnrently

An actl trigger area was found an 56 per cent of the entire
series 1 52 per cent of the ¢ases mvolung the second drvision
wd i 29 per cent of those with thurd division neurgn First
duvision trigger are1s piesent e 6 per cent of that group were
the eyebrow torchead and bur The areas commonly Affected
m the second division were the nasoltbinl fold the check nd
the upper gum m the tinrd division the lower ip gum nd more
rrely the tongue The remunmg 13 per cent hid multiple
trigger rets unplluung varous combinations for two or all
three dnvstons

Opcratrve Statistics Of the 710 operitions for tngemunal
neurdgn 682 or 96 per cent were carried out under locil
avesthesin with 1 per cent procune hydrochloride In 7 few
mstances the operation was begun under loctl anaesthesin but
beciuse ol the patients rections opiates 1 high dosage were
given ntrivenously to ally restlessness These cises have been
classitied 1s hying 2 combmation of local and general anaesthesit
Only eight operations were carried out under generil anaesthesta
when for onc reason or another 1t was thought that 1 local
antesthetic would be undesirable

During the opertion 1 marked fall mn blood pressure occurred
m mineteen patients or 27 per cent idependent of blood loss
probably relited to the upright position the preoperun e medica
tion or posstbly atterent mmpulses 1ssociated with manipulation
of the tngemunil complex In any event 1t was necessary to lower
the patients back mnd head tollowing which the operation was
completed after a short delay The six complicitions leading to
death will be discussed in the scction on mortlity
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Type of Posterior Root Scction Ihe types of posterior root
section performed were 15 follows

\umber Ter Cent

Total 1ostenor Root Scction 278 1219,

Differenuial Scenons
3rd Diision 12 170
2nd Division 14 20
1st Division E) 23
1st and 2nd Divisions 17 26
Ist and 3rd Divsions 3 0,
2nd and 3rd Divisions 217 332

ToraL 6.6 10009,

These higures represent the primary procedures on 656 patents
with true tmgemmal neurilgit Twenty two or § per cent of
these experienced recurrence of piun in 1 different dinision
and m 25 or 7 per cent pan rerppeired in the sume division
Forty tour reoperations upon the dors1l root were performed
Nine additional differential sections were done on the opposite
side for bilatera]l trigeminal neuralgia ind one total section was
performed for a similar reason Thus 710 posterior root sections
were done for major trigeminal neuralgia 217 (30 per cent)
were subtotal 189 (27 per cent) were differential sections 1nd
304 (43 per cent) were total sections In pauents of 1dvinced
age total resections were done m order to avoid the spread of
pain 1nto the ophthalmic diviston at a time when 2 second
operation would be hazardous as well 1s psychologically un
desirable

In twenty cases the operator was not completely satisfied that
all of the tibers of a given division were sectioned 1t the time
of closure When doubt as to this pomnt existed the areas were
checked during the operation but the patients responses were
not 1lways relable In seven of the pauents a second stage pro
cedure w1s carried out within one week of the first In the
Temainmg thirteen the postoperative antesthesta was deemed
suthciently extensive to afford relief of pain and no further
section was «carried out It 15 of interest however that three

t 23 per cent of this group esperienced a renewal of pain
1t a Inter date and are included among those with recurrence

Postoperative Complications Temporary facial weakness de
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veloped 1in 78 per_cen 1l ¢1ses appearing between the first
and fourth days and occasionally as Tate 3s the seventh dvy after
operation and disippearing completely m 2l but seven pauents
In these seven or 098 per cent there was some residual fical
weakness though not of sufftcient severity to be disfiguring
In no mstmce was there 1 complete permanent ficial paralysis
At the hrst sign of el wetkness ppropriate metsures for
1ts correction were mstituted (see p 202) ¢

In spite ol prompt closure of the ¢ye 1 every cise of fical
wethness with cornetl anilgestt heritis developed m seven
patients or 0 98 per cent Some perminent dimmution of visual
acuity resulted 1m 2 or 0028 por cent I no case i the senes
w1s enucleation required  Scrious ocultr comphications can be
Kept to 1 mimimum if ¢are of the eye 15 promptly taken

Two postoperane eprduri] hemitomis were evicuated com
pletely on opeming of the wound Tour superficinl wound 1n
fections were handled by local metsures subsiding wathout
consequence Nine patients suffered hemiparesis after surgery
These were sclerotic subjects mn whom a friable dura was torn
mihing exposure difficult and prolonged All but one were si\ty
years of age or older The single exception a1 forty two yerr
old man had moderatcly severe hypertension Complete func
tioml recovery took plice wn all with the exception of 1 shght
hesitancy 1n speech 1 one nd 1n nsignificant upper extremity
weakness in mother All were discharged from the hospital within
three weeks after operition Severl of these patients mamtarned
2 umlateral hyperreflexi1 s the only residual with no motor
mmpurment In one patient 1 complete homonymous hemianopsia
w1s found after operation wnd 1nother had a single generalized
seizure on the tourth postoperative day and none thereafter
#” Herpes sumplex was noted in 101 patients Had 1t been searched
for 1s Carton (1953) recommended the ncadence would un
doubtedly have been found to be much higher According to his
statistics 1f the palate and buccal membrines were nspected 1s
well 1s the fice herpes simplex would be found 1n 97 per cent
of persons undergoing dorsal root sections

Mortality In considering owm mortality statistics 1t may be
repcated that there was no sclection of cases according to 1ge or
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physical titness In the series of 710 operitions for mgcmnnl[
neuralgin 110 panients (17 per cent) were between the ages o
seventy nd mmety yeawrs Panents were operted upon with
advanced artertosclerosis reml diseise coronry msufficiency, or
hemiplega1 alone or in combimtion

The dangers mherent 1n the upright position cn be mimmized
by rawsing the lower extremitics to Approxtmite the cardiic level
and wrapping them with elstic bindages Unlortunately this was
not done 1n the exrher cises Iperience his also taght us to
have ready 1n the syringe ippropmate drugs to combnt sudden
fall 1n blood pressure or respiratory or cirdie difficulties Had
this been done possibly one or two deaths might hme been
avorded

In addition to the 710 operitions for trigemmal neuralgin
eighteen posterior root sections s pomnted out earlier were done
for multiple sclerosis tumors etc making 1 total of 728 sections
Six deaths occurred n the entire series 1 mortality rite of 082
per cent The youngest patient in this group was fifty seven 1nd
the oldest seventythree the wverage age was sixty fine One
patient had a hemiparests and 1n two there was advanced arterio
sclerosis The phystcal status of the remnming three was com
mensurate with their age ‘Two patients died 1n the operating room
of cardiovascular complications during the procedure There
were three deaths from non surgical causes one on the first one
on the seventh and one on the mnth day One patient ched on the
eleventh postoperative day as a result of mjury to the internal

carotid artery or the cavernous sinus during operation Buief
reports of the s\ fatalities follow

M H a fifty seven year-old woman with known pulmonary
tuberculosis chronic bronchiectasis nd generalized arterio
sclerosss was admutted to the Neurological Institute of New
York on August 14 1930 for trigeminal neuralgia of eighteen
months durition m the left third division

Operation On August 27 1930 under 1 per cent procaine
hydrochloride local anaesthesta postertor oot scction 1was car
nied out m the upnight position Prelimmary medication con
sisted of sodium phenobarbital ¢ 1 gm  gnen one and a half
hours prior to operaton and morphine sulphate 001 gm a
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Ml hour preoperitndy  The operwon at farst proceeded
smoothly the puent recenving 100 cc of ntrivenous saline
During scetion of the third divsion fibers however 1 sudden
marked drop 1 blood pressure took plice ind shortly there
iter s the wound was bung rapidly closed respirition cesed
The pauent was plced i 1 honzontal postion  aruficial
respirion was begun and mtracirdine epiephrine gnen In
spite of all cfforts she died 1n the operiting room At wtops)
no cwse of derdt could be detcrmuned

C 1 hity scven yerold male was admatted to the Neuro
logicnl Institute of New York on Apnl 14 1931 because of
trigemunal neurdgre mvolving the left third disision of eight
vaurs duron The generd physice] and neurolgictl work up
W15 negatne

Operation On Aprd 21 1931 under locil tnaesthesit
posterior root scctton wis performed 1n the upright posttion
Prelumnary medicition consisted of sodwum  phenobarbutal
01 gm and Medinal 07> gm onc hour preoperatnely
\lorplune sulphite 001 gm wis guen on entrance inta the
opcraiting room

The patwent was amvous d struned 2 good deal during
the carly part of the procedure The duri was 1dherent and
was sepirited with difficulty  necessiating an meradural
approach to the gasserin ganglion Difficulty was also espert
enced in mamtuning an wdequate urway  resulung o
creed venous pressure wnd evcessive Dleeding and requiring
the mscrtion of 1 pharynget cunnult Consciousness wis sud
denly lost nd during closing 1 night sided comvulsive serzure
occurred Ine hundred cubie cenumeters of saline had been
guen mirnenously nd 05 gm of criffeme sodmm benzoate
mtrimuscularly 1 the course of the procedure

Course During the immedinte postoperatne persod the
pruent did not respond fnoribly A progressive right hem
plegir developed He expired on the first postoperitive dy
No 'Ill!UpS‘ WS permnle(l

P B a sesenty-oncyeirold arteriosclerouc male was ad
mutted to the Neurological Institute of New York on March
31 1932 for scvere nighesided trigemmal neuralgra 1 the
second and third divstons ol twe and 1 nlf yeus durition
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Thurty osght yeins prior 1o himssstan fre had fint owpent
enced difficulty 1w w iihang imolung the kit sile On et
natton 2 mukd fe hemplegry ind fcmmby pusthest s sert Tound
Blood nd spial Busd stadics sere pepant but rougune
gruns of the skl wd chest showed cudinee of Frgets s
crse md advanced wannschorosss

Operation On Aprd 11 1932 under local mesthen the
nght posterior 1ot wis tot iy stetioned Preoperune ncehicr
on consisted of sodim phenobatltal 01 gm awo hours nd
agam one bour preaperinedy Morplime 001 gor wis gran
a half howr preoperitnedy 1he operion wont smoothly the
dorsal root bung stenoned 1 thirty fine munutes

Course Winle the pitient tolurued the operne procudure
well urnany retenton wd bronchinl pncumonty developed
on the second postopurtine dyy Cardine fatnre ensucd with
death on the seventh diy Do auopsy wis prrmstted

‘H W seventy three yearokll womn wis admutted o the
Neurologicdt Instutute of New Yerk for severe nght sided
trigesmnal neurtdg of two yours durtion Her gesernl physt
cl condition was commensurte with hes age

Operation. On July 12 1035 under local wmusthesin 1
complcte posterior root scction wis curied out on the night
side 1n the wprsght posigon Preoper ine medicuson consisted
of sodwm phenobaurbital 0 1 gm and Medinal 03 gm gnen
oneand a hall hours before surgesy Morphune sulphnee 001
B was given w the operaung room
u‘?zatrelchm:all déffxculucs arose dunng the operation nd m
good Az n[:ero of the precedure the patients condiion wis
Toot senons perator was exposing the grnghon and posterior
tory and Cmh};rc'szsutr)e rose Tapidly m assocriion with respird
wis ropud w;lm alrr wsment Stimulints were gnven the root
being Com;letedm\r\‘f:[ azd the wound closed the procedure
scemed then g6 ‘mp“\“; :hp::;emb m v supwne position She
operating table mspm“o“g ay ut after tmmsler from the
dereloped and deats enored ga[\m became labored cyanoss
was permatted d shortly thereafier No autopsy

The r
pitieny :3; if:;zgr“czsn:l?::}:e;e 2n spuc of the fact (hat the
surgeon that the operttion shou;t}rle\u.aspheCt s feld by e
o4t tempting to section the dorm:ne een termn ated with

roat

365
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D L sy yarold womin wis wdmutted 1o the Neuro
logicil Insutute of New York on November 12 1919 for
recurrent left trigemimal ncurdgin smolung the left sccond
division She hid experienced complete rehicf for eaght yers
following carhier differenteal scction of the sccond diviston
(May 1 1939) with « mummum o! sensory loss Pun then re
cuncd not only m the sccond divasion but also m the first
The generd physiel condition was cxeddlent

Operation On Nosamber 14 1919 under local maesthesit
the previous mason wis reopened  the pasent hnvng been
gnen Demerol 100 mg,  ind scopolimne 00001 gm  forty
fve munutes preoperonely The operion went uncventlully
until il attempts were beng mude to sever 1 few fibers of
the first diviston which clung to the roofl nd side of Meckel's
ctve The operitor noted bulging m what appeired to be part
of the gnghon und brsk bleeding took plice It w s neeessry
to puck the e with onidired cellulose cotton Moderate pres
sure was applicd Joculs wieht simaltancous pressure on the
mterntl cwrotnd rtery mn the ncck The bleeding stopped wd
the wound was closed 1n the usual mnner including the mser
tion of 1 drun

The pruent hd been somewhat confused dunng the haght
ot the bleeding but e the compleuon of the operinon was
consctons cooperitve e moving Ul extrenuties

Comse Except for 1 complete lcft ophthalmoplegin  the
unmeditte postoperative course w1s surprisingly smooth The
morning of the fifth diy however spistic right hemiplegi
and complete 1phisia developed The wound was reopened nd
the absatbable cotton crutioush remosed Brisk bleeding agun
occurred m the syme region but wis esily controlled with 1
small amount of packing The patient remaned =lert though
aphasic There w 1s some drunage of cerebral spinal fluid from
the wound which cesed after the drun was removed on the
second day There w15 no further improrement the puent
became gradually less alert nd died on the eleventh postopera
tve diy Autopsy w1ts not permutted nd the source ol the
bleeding was neser ascertuned whether the civernous siunus
or the internal cirotid arten

F h 1seventy-oneyeir old man was admutted to the Nearo
logtcal Institute of New York on April 5 1953 with a diagnosis
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ol right tngemml ncwalgre His blood pressure wis 1907110

the heirt wis shghtly enluged to the left with marked

perspheral arteriosclerosis and  therc wis some pulmonnry

emphyscmt

Operation On Apnl 5 1953 under local iacsthesiy 1 tol

posterior root section was done the paucnt hiving been gven

morphine sulphate 001 gm and scopoliminc 0004 gm

forty five muinutes preoperinely The operition was uncient

ful the entire procedure taktng Oifty minutes during which

time the patient recenved 400 ¢ ¢ of intruenous saline

Cowrse The postopertive course w1s smooth except for the

dervelopment of 1 partnl ficial weakness on the third duy

Otherwise progress w1s sitisfictory until the minth postopern

tne dry when the pruent awoke feeling poorly By noon

he was perspiring profusely nd complamed of a sense of 1m

pending doom At one o clock he suddenlv lost consciousncss

and both pupils became fied and dilated He failed to respond

to treatment and died at 11 PN The canse of death was con

sidered to be cardine fulure No autopsy was permutted

Long Texm Results During the thirty year period covered by
this survey many patents had died consequently adequate fol
low up was not posstble We were also hampered 1n this objective
by the ease with which pauents and famihies disappear
Iarge metropolitan area such as New York

Long term follow up mnformation was avalable on 355 or 54
per Cent of the 630 PIent Waving (rigeminal nenralgn In
formation was obtaned exther from the patient or 1f the patent
had died trom a member of the immediate family who had re
sided with the pattent Only 1f there had been freedom from
pain for at lesst esghteen months following opgration was perma
nent reliel considered to have been achleved Dat as to the
presence of paraesthesia was accepted as vahd 1f obtained From
the patient or from the family a statement as to the absence of

paraesthesias however was accepted only if giien by the patient
himselF

m a

Complete relief by either total or differential section 1n
the dinision onignally involved was achieved n 93 per cent of
those operited upon Relef of pam was complete and permanent
m 303 of the 355 pauents from whom adequate follow up data
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was obtuned or 87 per cent Therc was recurrence of pam n
forty seven pitients In twenty fine or 7 per cont e Tecnirent
pun was i the same division for wlich the opertion was
ongally pertormed twenty two or 6 per cent had pun i a
different division

The detuls 15 to the recurrence of pan are 15 follows

Tune of Recurrence Oniginal Diision Infferent Dission
Under 12 months Iy 1
12 to 23 months 1 3
24 to 3, months 3 4
36 months and over 6 14
TotaL 2 22

Alcoliol mnjections were performed on two pitents both having
previously had 1 differentnl sectron of tlhird devision hibers 1n
the dorsal root with the subsequent 1ppearmce of pun m the
second dnvision which was then bloched One piuent with a
previous subtotal section of second and thurd fibers undernent
avulsion of the supraorbital nerve for first diviston pun In three
paents the sime diusion fibers winch had been previously
sectioned or partially sectioned were agun dnvided In siwteen
patients because of pam appearing 1in new arens ddionnl fibers
were sectioned 1n the remamnng twenty fne 1 total posterior
root section was performed

TrtE OF TREATMENT FOR RFCURRENT PAIN

Alcohol mjection 2
Peripheral avulston 1
Differenual section 19
Total section 2
TotaL 47

The time required for reappearance of the pun was as follows

Time of Pecurrence Orniginal Diviston Dufferent Diuision
Under 12 months 15 1
12 to 23 months 1 3
24 to 35 months 3 4
86 months and over 6 14

ToraL 2 22
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Postoperative Status In 87 per cent of 656 patients operated
upon for tngemuinil neuralgin no postoperative complications
arose This number does not include those operated upon for
recurrent trigemnal neuralgn or for muluple sclerosis atypical
facial pamn etc Including these 728 dorsal root scctions were
done and of this total 602 or 82 per cent presented no post
operatine complaints

Paraesthesta Informaton concerning the occurrence of paraes
thestas was obtamned 1n 42 per cent of the pruents who were
followed for eighteen months or more Of these 61 per cent
stated that paraesthestas were of no consequence 29 per cent
were mildly disturbed by these sensations The remarmng 10
per cent were severely disturbed by pariesthestis which they
described as creeping burning itching et There was no appar-
ent correlation between the type of operation carried out and
the appearance of paraesthesias nor was there any sigmficant
relationship between the 1ge of the patrent and the appearance of
these complaints Previous alcohol injections did not seem to
play ny role
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and eaavernous sinus following de

compression operation 289
Cephalaea 6 7

Cerebellar artery

dose assoctation with sensory root haz

Index 319

and in sibmccipital approach 213
di tottion of senwry oot by cercbellar
attersy as canse of tngeminal
neuralgia 2. 243
axcluson of pnterior coreheltar arten
with 1clerence 1o function of dev
cemiing tngeminal tract L9 W00
Cetebellopontine angle tumor
comprewdng dogal 1oat 133
in patient with ingeminal pam 248
19
Cervical nenves
petiphicral cutancous neeve supph of
sceond cenvical 293
possbile remforcemient or summation
ralue 208 20
relatiombup of tngenunal and second
cervical 29,
Chenneal factor in gustatory sensation
84
Chloroform mstlled 1n neighborhood of
nenve trunks 147
Chlorpromazne an treatiment of tnge
minal neuralgia 14,
causing T
tngenunal ganglion 133
Chorda tympam  Sec Factal \enve
Chorda tympam neuralgia 116 117
Chromatolysis
of cells of gemcufate ganglion after
section of chorda tympamt 09 61
652
of cells of gemculate ganghon after
section of greater petrosal nerve
49
Ciliary ganglion See Trngeminal N\ene
Cirsoid aneurysm of basilar artery 1n
patients with hemifacial spasm as
sociated with trigeminal neuralgia
123
Cobaltchlorophyllin 1n treatment of
mgemnal neuralgia 140
Cobra venom in treatment of atypical
facial neuralgiz 100
Cocaine

Ch

ot

cocainization of sphenopalatine gang
lion 1n treatment of atypical facial
neuralgia 100

n sphenopalatine neuralgia 119
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msutlon 1nto eye 1 treatment of
atypical facial nevralgia 100
Comum maculatum in treatment of
tnigeminal nevralgia 139
Comulstons
concept of illness i terms of 17
m pauents with glossopharyngeal
ncuralgia 109 111
role of carotid stnus an syncope and
consulsions 109 110
Cornca
analgesta following descending trige
nmunal tractotomy 282
analgesia of cornea as cause of mter
stittal keratiis 207
mnenauon o3 53
mierstinal kerantis following sublem
poral dorsal voot section 206 209
preservation of corneal reflex 226 227
Costen syndrome 122
Countess of Northumberland account of
treatment by Locke 811
Crantal nerves
see also under names of nerves
classification vananon i 3
embryological development 313,
i ammota (drawang) 37
m fish (drawing) 36
motor cclls of visceral nerves 44
palsies deterrent to alcoliol injection
of gasserian ganglion 151

Tugemmal Neuralgia Its History

Treatment

analgesia 276 283
ataxta 281 282
corneal analgesta
dysaesthesia 278 279
dvsmetria 28] 282
ucoordination of extremities 278
mjurics to adjacent neural
structures 284
neural defects 2,7 2/9
ncural defierts 276 278 282
mstagmus 278
recurrent nenve paresis following
Spoqrist s operation 26,
thermaesthesia 278
dangers of masion at high level sug
gcﬂ('(l Ly Spoquist 265
of pain and m
duced after tractotomy 1n Falcon
ers series 280
aluation of tngemmnal tractotomy
8228,
Hustol, 1 studtes of
nucleus 268 273
i brlateral trigeminal neuralgia 22»
220 233 234
indicanons for 28>
Ievel at which section 1s performed
26y 268 270 2,8 2,9 284
modifications proposed by Crant and
Wenberger and by Olinecrona
265
not procedure 283 28,

282

Creepmng following
al root section in Stookey s sencs
309

Deafness following subtemporal dorsal
root section 204 206
Demyelination 1n dorsal root 288
Descending trigeminal tractotomy
nucleo tractotomy 2,8 28,
anaesthesia for 270
anatomic background for operation
261 266 2.0
anatomic basis for tractotomy at obex
270
areas of induced analgesia compared
with trigermnal divisions primari
ly mvolved 276 277
complications following 265 276 282

nucleo tractotomy 280
operatine procedure
masion 272 276
posiuon of patient 2/1
sectioning the ophthalmic maxiilary
and mandibular 27,
physialogic basis for operation 261
recurrent pan following tractotomy
282 284
rehief of pamn obtained 279 280
sensony findings following tractotomy
281
sensory loss about ear alter tractotom}
114
Sjogvists techmque 262 265
suggested by Riley 2,8
Diathermy 1n treatment of temporal and



Subject Inder

masseter myostis 124
Differential section  See alio Donsal
root section Subtemporal dorsal
OOt section
1T 1 scction Tec
Stooley 181
subtotal resecion and presenation of
motor root suggested by Tiffany
156
Dihvdroergotamine 1n treatment of
tngeminal neuralga 144
Dorsal root decompression 236292
bleeding from supenor petrosat sinus
and cavernous sinus following de
compression operation 289
decompression of second and third
divisions at foramen rotupdum
and ovale 206 283 289
technique with extradural approach
291
techmque with mradural approach
2389 291
Sheldens techmgque for compression
of posterior root with extradural
approach 292
Taarnhg) s decompression procedure
wath tradural approach 296
287 289201
Dorsal root secuon 169 180
See also Dorsal root section at pons
Subtemporal dorsal toot section
aleohol mjection prior to dorsal Toot
section 148
Cushing's contnbunon 170
deep pain sense after section o7 98
effect of alcohol wjection on patents
ability to adjust the postoperatne
anaesthesia 156
expenimental studies of Spller and
Frazier 175
for treatment of trigeminal pain in
muluple sclerosts 125 127
Rustatory sense after secion 80 83
Hartfey s extradural techmque for ex
posure of gasserian gangbion 169
herpes zoster developing after dorsal
oot section 131
fustoneal background 169 180
Honsley s concept 171 172

fed b

31

Horsles s method of exposing temporo-
sphenoidal Tobe and wngeminal
dorsat root 171

tn bnfateral tngemmal neuralgzia 20,
-16 20

in glossaphanyngeal neuralgia 104 106

hrause s technique 16)

presensation of tnner third of gassenan
ganghon 136

preservanon of motor oot first sug
gested by Taffany 176 178 179

Spiller s claim for pponty 173

subtotal or differenual section pre
ferred treatment 1n bilateral tnge
minal neuralgla 234

subtotal resection first suggested by
Tiffany 176 177

Tiffany s recommendations restated by
Franer and Spiller 173 179

Dorsal root section at pons 233 257
critical restew of Dands s concept
2,0 257

Dandy s techmque 233 241

dorsal root sectzon via postenor fossa
advantageous in avoiding tempo
ran faaal paralssis 24

Dovens method 235 238

Hwndmans rmprosements 243

operation of choice 1n gassenan gang
lion umors 24>

possible presence of unsuspected
tumors 1n posterior fossa ated as
advantage for postenior approach
246 247

postertor approach first used by Doll
mger 236 237

Telatine ments of subtemporal and
subocapital dorsal root section
21, 246

rishs mvohed in Dovens techmque
237

sensation following subtotal resection
at pons 250 257

1 bilateral

neuralgia treated by single opera

ton vi1a postenior fossa 257
suggested by Ramonede 23>
summary of Dandy s views 253 255
taste following 74 7o
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mto ¢ye 1n t of
atypical facial neuralgia 100
Comum maculatum 11 treatment of
trigeminal neuralga 139
Convulsions
concept of illness in terms of 17
m patients with glossopharyngeal
neuralgia 109 111
role of caroud sinus i s\ncope and
consulsions 109 110
Cornea
analgesta following descending tnige
minal tractotomy 282
analgesia of cornen as cause of inter
stiial keratiis 204
imnnersation 3 52
terstitsal keratiis following subtem
poral dorsal root section 206 209
preservation of corneal reflex 226 227
Costen syndrome 122
Countess of Northumberland account of
treatment by Locke 811
Cramal nerves
See also under names of nerves
classification vamation 1 3
embryological development 313,
m ammota (drawing) 37
i fish (drawing) 36
motor cells of visceral nerves 41
palsies deterrent ta alcohol injecuon

of gasserian ganglion 15
foll b

Tugenunal Newalgia Its History & Treatment

analgesia 276 283

1axia 281 282

corneal analgesia 282
dysacsthesta 278 2,9

dysmetnia 281 282
meoordination of extrenuties 2/8
njuries to adjacent neural

structures 281
neural defects 277 2,9
neural deficts 276 278 282

mstagmus 278
recurrent nene paresis following
Sjoquist's opcration 26
thermacsthesia 278
dangers of nasion at ugh level sug
gested by Spoquist 265
distnbution of pain and analgesia m
duced after tractotomy in Falcon
ers series 280
evaluation of Ingeminal (ractotomy
282 28,
! studies of
nucleus 268 273
n bilateral trigeminal neuralga 22
2.6 233 23
mdications for 28,
level at which section 1s performed
26> .68 27, 278 279 284
modificattons proposed by Grant and
Wemberger and by Olnecrona
260

Creeping 4 i3
al root section in Stookeys series
309

Deafness following subtemporal dorsal
root section 204 206
Demyelination 1n dorsal root 288

not ) procedure 283 28,
nucleo tractotomy 28>
operatne procedure
masion 2/22,6
position of patient 271
sectioning the ophthalmic maxallary
and mandibular 27,

D ding trigerminal physiologic basis for 261
nucleo tractotomy 208 28 recurrent pain following tractotomy
anaesthesta for 2.0 282 284

anatomic background for operation
261 266 270

anatomic basts for tractotomy at obex
270

areas of induced analgesta compared
with trigeminal dwvisions priman
1y imolved 276 247

complications following 260 276 282

relief of pamn obtained 279 280

sensory findings following tractotomy
281

sensory Joss about ear after tractotomy
114

sjoquists technique 262 265

suggested by Riley 258

Diatherm» 1n treatment of temporal and



Subject

treatment 203
pressure paim sense 10 soft tissues of
face 59 61
tenderness and spasm of antigraviry
muscles 122
tests for pain dunng descending trnige
minal tractotomy 245
Faaal nenve
afferent fibers 9
chorda tympam
arcuttous course 73 74
devclopment 36 38
neuralgia 116 M7
pretrematic and afferent 4o
comparatne anatomy 35 36
v isions of aquatic facial remaiming 1n
terrestial amimals 36
embryological consideration of 3533
geniculate ganglion See also Cemt
culate Ganglion Neuralgia
chromatolysis of cells of ganghon
after secuion of chorda tympans
29 61 62
after secion of great superfical
petrosal 49
components of afferent system 114
cutaneous gustatory branches ansing
from ganghon in catfish 78
herpetic imolbiement 117 118
pathway of taste through ganglion
46 4
sensory field sndicated by herpetic
vesicles 112 113
gustatory funcuon 4o 46
1 relation to development of chorda
Ympani palatine and nervus
mntermedius 36
role of chorda tympam 1n 67 69
hyomandibular nene postremauc and
both afferent and efferent 45
nenvus antermedius  first section for
geniculate ganglion neuralgia 114
115
section for paroxysmal pain referred
to ear 11, 116
schematic drawing 34
somauc sensory fibers to external ear
111 112

1

P ganghon

Inder 33

distnibution of fibers from vagus
glossophanyngeal and facial
nenves §9
vesugal character of cutancous arcas
of car served by facal glosso
pharyngeal and vagus nerves 113
Facal neuralga atypical  See Atyprcal
facial ncuralgia
Faaiocephalalgla autononue 97
Hauces
herpetic vesicles on tongue am! over
fauces and soft palate 113
nene supply 46
unilateral paroxysmal pam 103
Ferious carbonate wn treatment of tnige
mnal neuralgia 30 139 140
Foramen ovale
decampression of second and third di
visions of tngemuinal nenve at fora
men rotundum and ovale 286
28 289
vamations 1n posiion and size of fora
men sprosum osale and rotun
dum and their amportance for
dorsal root sectzon 190 191
Foramen rotundum
decompresston of second and third di
sistons of tngeminal nerve at fora
men rotundum and osale 286
288 289
vaniations m position and size of fora
men spmosum oiale and rotun
dum and therr importance for
dorsal Yoot section 190 191
Foramen spinosum
exposure 1 subtemporal dorsal root
section 192
ranations 1n posttion and size of fora
men spinosum ovale and rotun
dum and their 1mportance for
dorsal Toot secion 190 191
Froneps Ganghon 44

Gahamc treatment of trigemmal
neuralgia 140

Ganglion cells regeneration due to scat

tered ganglion cells following dorsal

T00t section 196 197

for

G crest
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Walkers technique 243 24,

Drug addiction 10 patients with atypical

facial neuralgia 100
Dumbbell tumor of trigeminal nenve
13, 138
Dur: mater innenation 56
Dysaesthesia
following, descending trigemunal
tractotomy 278 2,9
following, subtemporal dorsal root
section 199
Dysmetna following descending trige
minal tractotomy 281 282

Ear
embryological development 38
external ear embryological devclop
ment 113
mnnenation 113 114
innenation development of 38
otologic form of geniculate ganghon
neuralgia 118
panin ear and threat i glossopharyn
geal ncuralga 103 10,
pan 1 ear 1n glossopharyngeal and
geniculate ganghion neuralgia 104
section of nervus intermedius for
paroxysmal pamn referred to ear
115 116
senso1y loss about ear after trigeminal
tractotomy 114
somatic sensory fibers of facial nerve to
external ear 111 112
vestigal character of cutaneous areas
served by facial glossopharyngeal
and vagus nerves 113
Edinger Westphal nucleus 48
Electrocoagulation
of gasserian ganglion 165
of infraorbital nerve 16,
Epidermoid
epidermord cysts 1n posterior fossa 1n
patients with trigeminal pain 247
248
of trigemnal dorsal root 134
Erythromelalgia 97
Fther 1n treatment of trigeminal
neuralgia 139
Extremities ncoordination of after des

Tugemnal Newalga Its History & Treatment

cending trigemunal tractotomy 278
Eres

See also Cornea

cifect of trigeminal secuon on oculo
cardiac reflex 67

instillation of cocamne into eye 1n treat
ment of atyprcal facial neuralga
100

loss of scnsation following subtemporal
dorsal root section 199

ocular comphications i herpes zoster
2

Face

atvpical facial neuralgia  pain confined

to face 96 103
pamn mmvolving face and head 96 97

cutancous innervation 40

cutaneous sensory area supplied by
trigaminal nerve 53 54

facal pain 1n temporal and masseter
myosius 121

facial tre 123

hemifacial spasm associated with
tgeminal neuralgia 123

importance of study of anatomy of
sphenopalaune ganghon 1w faaal
pamn 51

madence of temporary facial weakness
following subtemporal dorsal root
section 302

numbness of face unusual cases
122 123

ongin of facial muscles :n man 64

painful affecton of 6 15 17 23 26 32

paralysis
alteration 1n taste in association
with 68

assocrated with herpetic imvolvement
of gemculate ganglion 118

dorsal root section via posterior fossa
advantageous 1n avoiding tem
porary paralysis 24o

facial palsy Avicennas description

following subtemporal dorsal root
section
explanation for 203
cidence 202 204



Subject

{drawng) 40
of facal glassopharyngeal and vagus
w ertebrates 116
of tergemnnnal fibers 79
results of testing gustators sense after
trgemimal dorsal yoot section
80 83
tesults of tesung gustatory sense
roung and elderly 8083
role of glossopharsngeal nerve 68 50
role of chorda tympam 67 69
of 1acule fibers 1 gustators re
sponse 83 81
of Lingual nenve 69 73
Scluff's views concerming course of
gustatory fibers 6972

Head
atypical facal neuralgia with pan i
solung face and head 96 97
painful cephalic sascular chsorders
97
Headache
Iollowing tnigenunal nenve operation
57
severence of great superfiial petrosal
nenve for headache 97
sphenopalatine ganghon neuralgia
Jower half headache 119
Hematoma 1naidence of epidural
hematoma 302
Hemianopsia following operation 302
Hermy following subtemporal dor
sal root section 302
Hemlock use 1n treatment of trigernal
neuralgia 2,
Hemorrhage
bleeding, from supenor petrosal sinus
and cavernous sinus following de
compression operation 289

Heredity m tnigeninalt neuralgia 93 %
Herpes

association of virus of herpes zoster
and vanicella 128

control of pain 1 ophthalmic herpes
zoster 129 130

futility of surgical procedures 1n
ophthalmic herpes zoster 131

herpes simplex following subtemporal

Inden 35

dorul root section 209 213
madence 302
rclation to acute stomatiis 281
herpes oster character of pamnan 130
developing after dor<al root scction
3
molung ophihalimic branch of
tnizeminal nene 128 131
ocular complicitions of 128
pathological changes i 129
herpetic imoliement of gemiculate
smghon 117 118
herpetic ssmplex virus 10 (1L
herpetic vesicles indicating sensory
field of geniculate ganghon 112
mns
on wague and over fances 1 soft
palate 113
ratio of imoliement of ophthalmic to
other divisions i tngeninal neur
algia and herpes zoster 129
roentgen therapy n ophthalmic herpes

zoster 130
Hetcrocrama 7
¥ mnt of tr 1

nenralgia 144
Histamune cephalilgia 97
Hot Water
mjection of gasserian ganghon in treat
ment of trigeminal neuralgia
151 153
possible use 1n bilateral trigenunal
neuralgia 232

Hrd: 1n of tr
neuralgia 142 143

Hystenia
hystenical face pain 99 100

Incoordination of extremties following
descending trigenunal tractotomy
278

Infraorbital nerve

electrocoagulauen of 165
nfraorbital injection of alcohol 159
mfraorbual neurectomy 168

Irgapyrin 1o treatment of tngeminal
neuralgia 144

Itching sensation following subtemporal
dorsal rool secuion 509

Jacobson s nerve 45 49 117



354

dernation of cranial autonomic gang
la from 17
development of acoustico lateral line
from 3.
ganglion crest cells 1n mesencephalic
root 42
role 1 deselopment of gasserian
ganghon 33 31
Cassenan ganglion See 1rnigermnal
nenve gasserian ganglion
Cel mn of trge 1
neuralgia 140
Geniculate ganglion See Facal nerve
Cemculate ganglion neuralgra
Ceniculate ganghon neuralgaa 111119
between pharyn
geal and gentenlate ganglion
neuralgia 106 107
forms (otologic and prosopalgic) 118
importance of familianity with com
plete genienlate afferent distnibu
ton 114
possible confusion with atypreal tn
gemnal neuralgiz 111
rclation to atyprcal facial neuralgia
118 119
treatment stction of nervus anter
medius 14116
Glossopharyngeal nerve
See also Glossopharyngeal ncuralgia
comparative anatomy 35
gustatory nerve 68
motor changes following section of
root 109
nasopharyngeal sensory field 108
role in gustatory functuon 4, 46 68
/0
schematic drawing 34

P & c ads for
distributton of fibers from vagus
glossopharvngeal and facial
nerves 49

taste following section 74 7o
transmisston of taste from tongue 68
70
vesugal character of cutaneous arcas
of ear served by facial glosso
pharyngeal and vagus nervcs 113
Glossopharyngcal neuralgia 103 111

Trgeminal Neuralgia Its History & Treatment

association with carotid sinus sensiting
4y 109111
association with tngeminal neuralgia
10,
cardiac arrest 109
convulstons n 109 111
differentiation between glossopharsn
geal and geniculate ganglion neur
algia 106 107
paroxysmal neuralgia of 1ympanic
branch 106
recogmzed as chnical entty 103 101
sagging of palatal arch following glos
sopharyngeal root section 109
scction of trigeminal dorsal root 1n
patients thought to have tnye
minal neurzlgia 104 106
syncope 1 109 111
treatment
alcohol mjection of mandibular i
vision of trigenunal nerse
104 106
dorsal oot section of glossopharyn
geal 108
njection of mandibular disision of
tnigeminal nene and aurnculo
temporal nerve 104 106
periphenal glossophanyngeal evitl
ston 104
section of glossopharyngeal nenve
103 105
section of pharyngeal nerve in neck
and pharyngeal branches of
sagus 10
vasodilatatron i 109
Gustatory function
See also Taste
chemzcal factor i1n 84
course of gustatory fibers from anterior
two thirds of tongue (dras ings)
071
gustatory sense of tongue 67
historical and comparative concepts
6777
locauon of gustatory fibers on tongue
6872
Lussanas views concerming course of
gustatory fibers 69 72
nerves serving gustatory function



Subject

\enes
See also under names of nerses
mological prmople of eonsanes of
primine innenation G-
mjunes 10 adjacent neural strictures
during tractotomy 84
neural delects following
tngeminal tractotomsy
neural deficats followang
ngennal tractotomy
282
Nenus intermedius See Facial nene
Neuralgia See Atypical facal neuralga
Charda tympant neuralgia Centcul
ate
ganghon neuralgia  Glossopharyngeal
neuralpa Sphenopalatme neur
algla I ngeminal neuralgia
Neureclomy See \uncular nenc
geminal peripheral neurectoms
Neurofibroma of tngemmal nerve 13t
13,
Neurotomy
penipheral neurotomy n Inlateral
trigeminal neuralgia 221
Neurinomas

dewending
257 200
descending
26 278

In

m postenior fossa 1 pauents thought
to have tnigeminal neuralgia 247
2
Jeferson s classificaon based on
foration 136
primary tngemmnal tumor 13t 13,
Neurocytoma of Marchand 133
Nicotnic acd
m treatment of atypical facal neur
algiz 100
ingermnal neuralga 144
Nose
nnenation of buccal and nasal
mucous membranes 56
sensory loss i mucous membrane fol
lowing trigeminal section 56
Nucleo tractotomy
See also Descending trigeminal
tractotomy
section of descending trigeminal tract
with section of trigeminal nucleus
28,

Nucleus cuneatus 281 23,

Inden 357

Nasagmty following descending tnge
minal 1ractotoms 278

Ocapital nene
Dlcking of great ocapital nerse an
treatment of tmpeminal neur
alga 93 286 291
Ophihalmic nerve See Irigeminal
nenve ophthalme dimion
Opum tn treatment of 1ngenunal neur
algia 139
Osmie aad
instilled 1 noghbothood of nene
unks 147
luced into gaserian {
149
O teomas canung compression of tn
genmnal ganglion 133

Tam
lterat n 1 of i3
mandihular jomnt as source of try
geminal pan 122
atypieal facial neuralgia
fined to facc 96103
pam amolving face and heyd 96 97
\vicennas classtficanon 7 8
character 1n ophthalmc herpes zosier
130
w tngeminal neuralgia 8G 87
chotce between paraesthesia and pam
n tngeminal neuralga 201
confined to area of trigeminal nenve
87
control of pain in ophthalmic herpes
zoster 129 130
deep pain sense alter dorsal root sec
tion 57 58
distnbution of pain and analgesia n
duced after tractotomy 1n Falcon
ers senes 280
duration of freedom of pain following
alcohol ingection 153 155
fibers carrying pain temperature and
tactile wmpulses 261
hysterical face pain 99 100
unpact of pamn upon personality of
Ppatient 98 99
mportance of study of anatomy ot

pan con
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Reratitis

analgesia of cornea as cause of inter
ststial keratis 207

incdence following subtemporal dorsal
root section 302

wmterstiial Reratitss following subtotal
dorsal root section 206 209

prevention following subtemporal dor
sal root section 207 203

Lingual nerve role n gustatory function
69 73

nene See Ty
nerve mandibular division
Mapletoft letters from John Locke 8 11
Massage of myositic nodule 1 treatment
of temporal and masseter myostus
121
Masseter myositss 120 1,22
diagnosis 121
producing trigenunal pamn 120 121
treatment  diathermy 121
massage of myositic nodule 121
procaine njection of myositic
nodule 121
Masticatron
eflect of operation on chewing 66
muscles of mastcation atrophy pro
duced by tnigemmal tumors 138
dernnation and function 62 66
loss of 1nnervation to 66
pain 1n temporal myositzs and masseter
mvositis made worse by chewing
121
role of mesencephalic oot 42
Maxillary nene See Tngeminal nerve
maxillary disision
Meckel s cave 3
AMeningeal artery 1mportance of sana
uons 1n subtemporal dorsal root
secnon 190
Memngiomas
ansing from arachnoid vili within
dural sheath mmvesung trigemnal
nerve 133
1n posterior fossa I pauients with
trieminal pain 247 248
of

Tugenunal Newalgia Its History & Treatment

ganglion and 1ts divisions 133
Mercury
mercunal m
of

139
munate of mercury n treatment of
trigerinal neuralgra 139
Middle fossa
anatomy 189
mmportance of vanations 1n floor of
middle fossa 1n subtemporal dor
sal root secuon 189 191
trigemunal tumors ansing 1 133
13, 138
Mouth
wmnervation of buccal and nasal
mucous membranes 6
loss of sense of position 218
loss of tone n floor of mouth on side
of eperation 6
sensory loss 1 mucous membranes
following trigeminal section o6
Mucous membranes
buccal and nasal innennation of
sensory loss 1n mouth and nose follo
ing wgemnal section 26
Muluple sclerosis
madence in paticnts in whom primary
diagnosis was tigemunal npeur
algia 125 196
paroxysmal ttigemunal pain in 124 127
sclerotic plaque at stte of entry of tri
gemnal dorsal root into pons
124 120
trigemunal dorsal root section i for
tiigemial pain 125 127
Muscles
Sce also Face Mastication  Mposits
tensor tympant 66
tensor veli palaum 66
Myositis
temporal and masseter myositis simu
latng trgemmnal neuralga 120
122
Nasoaliary nerve See Trnigermnal nene
ophthalmic division
Nasopharym
nasopharyngeal neoplasms 1nvohung
1 nerve 132133

producing comp



Subject

wasadilator filbers 0
Petrosal sinus
bleaing from  upenor petiosal yinus
and cavernous unus following e
compresaon operation pat)
Petrosal vein
as sotrce of trouble 1n sechion of tn
gemina) doral root at ponsy o§1
vanations m course (drawing) 243
Petrous bone See “Temporal bone
Phanngeal nene
section of phanngeal nene an nedk
and phaningea! branches of vagus
m treatment of glossopharingeal
neuralgia 104
Phanvnx
motor changes following scction of
glossophanyngeal root 109
umlateral paroxysmal pamn 103
at I):«c of tongue and phannx
01

Indes 359
anpial fagal nesralya @ 100
Tule
effect of ection of tngeminal section
on ocuto cardiac retfex €7
furging su treatment of thigeminal
neuralma 12 139

Quinine 1 1reatment of trgenunal
neuralma 139

Saddle tumor of tngommal nene 13,
Schwannoma 131 13s
Selerous mutuplex dolorosa 124
Secretions
cffect of section on 67
Aasomotor and secretory symptoms an
sphenopalaune ganglion neu
ralgia 120
Semlunar (2nghien See ‘Tngerinal
N\ene gasenan ganglion

phanngeal
I’l:mb:ma mudcncc of in tngeminal
neuralgia 287

Posterior fossa

ganglion tumors extending mto 137

138

tngeminal tumors anung i 130137

Pressure

deep pressure pamn after dorsal root

section ¥
Pressure pain test an soft tssues of
face 59 61
Principle of usurpation 62
Procame

mfiltration of ganglion prior 1o alcohiol
njection 149
njection 1nto myositic nodule 11 treat
ment of temporal and masscter
myosis 121
tnjection of ganglion 1n treatment of
tngeminal neuralga 149
Prosopalgia
See also Atypical facal neuralgia
defimuon of term 103
prosophalgic vamety of geniculate
ganghon neuraigia 118
term introduced by Reverdir 30
Pyychoanalysis

psychoanalyuc studrey 1n patients with

See also Yaste Temperature Touch
ctc

« seneory arcx Supy
tngemimal pene 53 54

diagram shawing sensory loss after
so1af section subtora) sectionp and
differential section 183

following subtotal resection at pons

by

220 207
minnnum loss of sensation aim of
of 1 1
282

ophthalmic fibers concerned with
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