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1 . 

INTRODUCTION 

TrigemiMl Neura lgia and its Current Therapy 

Trigeminal neuralgia i s also known as Tic Douloureux. 

Tio is a French word meaning a convulsion motion or fit. In 

this case, Tio refer s to convulsion of the muscles of the face. 

Douloureux means pa i nful, and the two together are taken to 

mean spasmodic, painful contractions of the muscles of the face, 

unilateral or bilateral in character. 

In this paper I shall attempt to present the aubject of 

Trigeminal Neuralgia, with the major emphasis on etiology and 

therapyJ and with a tendency to SUJDDl8rize other phases of thia 

neuralgia. 



2. 

HISTORY 

(SUMMARY) 

Although tic douloureu.x has been recognized as a clinical en­

tity for centuries, its relationship to the trigeminal nerve was 

long unsuspected, because the course and function of the cranial 

nerves were unknown. In his book, DIE NEURALGIE DER TRIGfflINUS• 

Krause1 said that Aricenna, 1000 A.D., was the first to give en 

accurate description of the disease; that Schlichtung, 1748 A.D., 

first cut the infra-orbital nerve for the pain that was called 

"facial neuralgia;" a nd tha t Nicholas Andre, A.D. 1756, first in­

troduced the name of tic douloureux. 

Ilandy, 2 acting a s historian, reports that, through Galen's 

period until the time of Meckel's careful dissection of the fifth 

nerve in 1748, the f acial nerve was believed to supply not only 

the motor but also t he sensory functions to the face. Experimen­

tal proof of the sensory functions of the fifth nerve and of the 

motor function of the seventh nerve was produced almost simulta­

neously by Magendie and Sir Charles Bell about 1821. It was their 

experimental contribution to the nerve function which permitted 

the first rational therapy for tic douloureux. 

Other men mentioned in conjunction with tic douloureux of the 

last two centuries will not be mentioned here as they will be re­

ferred to when discussing the aspects of trigeminal neuralgia in 

which they are noted. 
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ANATOMY OF THE TRIGEMINAL NERVE 

(SHORT SUMMARY) 

Gray',3 and Thorek's4 anatomy texts are my sources for this 

summary which is as follows. 

The trigeminal nerve is the thickest of all the cranial nerves 

and has a wide distr ibution. It is a large sensory root upon which 

the semilunar gangli on is situated, the ganglion resting in the 

fossa on the superior surface of the petrosua bone near its apex. 

The three main divisions of the nerve are as follow•: ophthal­

mic, maxillary, and mandibul ar mich arise from this ganglion. 

The fifth nerve resembl es the spinal nerve in that it has two 

roots, a sensory and a motor , with a ganglion on the sensory. The 

motor root lies in t he infer ior lateral to the sensory root and 

doe• not enter the ganglion . Both roots arise from the lateral part 

of the inferior surface of the pons. The nerve provides the sen• 

sory supply to the f ace, and the anterior half of the scalp, and 

sends motor branches to the four muscles of mastication and to 

four other muscles: tensor palatini, tensor tympani, mylohyoid, 

and ant erior belly of digastr ic. There are five ganglia located 

on the fifth nerve: the semilunar on the nerve trunk, the ciliary 

on the ophthalmic divi sion, t he sphenopalatine on the maxi llary · 

division, the otio on the mandibular division, and the submaxillary 

also on the mandibula r divis i on. All of these ganglia, with the 

exception of semilunar , recei ve motor, sensory, and sympathetic 

fibers. The semiluna r gangli on, the sensory ganglion of the fifth 
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nerve, occupies a spa ce between the outer and inner layers of the 

dura kno-wn as the cave of Meckel which is in reality a diverticu­

lum of the inner layer of the dura. 

The ophthalmic i s the smallest division of the fifth nerTe. 

After giving off a small twig to the dura mater, it passes forward 

in the lateral wall of the cavernous sinus and enters the orbit 

through the superior orbita l fissure. In the fissure it splits 

into three branches: the frontal, the nasal ciliary and the lacrimal. 

The maxillary di vision of the trigeminal nerve resembles the 

ophthalmic in that i t is pur ely sensory. It leaves the middle cra­

nial fossa through t he foremen rotundum and reaches the pterygoid 

palatine fossa. After cross ing this fossa the nerve leaves by way 

of the inf'ra-orbital fissure to occupy the inf'ra-orbital groove and 

canal. It appears on the f ace at the infra-orbital foremen and as 

the infra-orbital nerve; her e it divides into the following termi­

nal branches: a sma l l meningeal branch, the dura mater, two gan­

glionic branches to t he sphenopalatine ganglion, zygomatic branches, 

temporal and facial, posteri or superior alveolar to the molar 

teeth, inf'ra-orbital supplying pre-molars, canine and incisor teeth, 

and the facial which supplies the lower eyelids, the side of the 

nose and the upper l i d. 

The mandibular nerve i s the largest division of the trigem.inal. 

It consists of a sensory por tion derived from the trigeminal gan­

glion and a motor root. These two portions are found passing sepa­

rately through the foremen ovale but rejoin immediately afterward 
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to form the common t r unk. After giving off the meningeal branch, 

the nervus spinosus whi ch enters the cranium through the foramen 

spinosum, the common trunk furnishes a twig to the medial pterygoid 

and following this d i vides i nto an anterior and posterior divisicn. 

The anterior division consis ts minly of the motor fibers and di­

vides into the deep t empora l nerves, the nerves to the masseter, 

the lateral pterygoid nerve s and the buceinator nerve. The poa-

terior division gives off t roots, one of which becoaea the 

auricular temporal, while t he other divides in .. the lingual and in­

ferior alveolar nerves. The only motor fibers in this division are 

those thet form the mylohyoi d branch of the inferior alveolar. The 

anterior division ha s been referred to as a lingual division and 

the posterior has been calle d the inferior dental. As both of 

these divisions run downward they are concealed by the external 

pterygoid muscle and the ramus of the mandible and are distributed 

to the tongue, the gums , the lower teeth and the muscles of masti­

cation. Grant and We inberger5 in studies of cranial nerve V found 

that its fiber tracts of pain and temperature sensation are as 

follows:5 the fibers conducting the pain and temperature modali­

ties turn downward i n the company with the nucleus of the spinal 

tract of the fifth nerve and run throughout the length of the me­

dulla obl ongata, and into the upper cervical portion of the cord. 

During their course t hey emer ge from under the cover of the resti­

form body and take a s uperfic ial position on the lateral surface 

of the medulla. In t his situation they form a distinct elevation 
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on the surface of t he medulla. the tu~erculum. cenereum. In the 

closed portion of t he medulla the tuberculum oenereum lies be­

low the restiform body and above the olivary eminence. The fibers 

mediating touch sensation. on the other hand. turn upward at the 

point of entry into the brain stem, end in the main sensory nu­

cleus of the trigemi nal nerve and thence by the secondary neuron 

ascend to terminate in the sensory nucleus of the thalamus. 
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S'YMPTOMS OF TRIGEMINAL NEURALGIA 

Harris6 and Fra zier7 best describe the symptoms which are as 

follows. 

Trigeminal neura lgia may begin at any age, but is rare before 

middle life, and in most ca s es the onset occurs at about the age 

of 50, but may be as late as 70 or even later. Sometimes emotion, 

exposure to cold or a blow on the face appears to precipitate the 

first attack. The af fection is nearly always unilateral and is, 

perhaps, more common on the right side. Bilateral neuralgia occurs 

in about 1% of the cases, but not simultaneously. 

The characterist ic fea t ure of trigeminal neuralgia is the 

occurrence of brief, severe , paroxysms of pain, which is usually 

for a long time conf ined t o the division of one nerve. The sec­

ond and third divisi ons are the site of pain with approximately 

equal frequency. The first division is rarely affected and then 

usually only after t he second division has been involved. When 

the pain first . involves the second or third division, it usually, 

in the course of time, spreads to the other two divisions. In a 

small portion of cases it is bilateral, though rarely from the 

onset. In an attack the pain is usually most intense in, and may 

be confined to, par t of the regions supplied by the affected divi­

sion. Thus, it may be most marked i n the cheek, the upper jaw, 

the lower jaw or tongue. It tends to spread, however, through the 

rest of the divisional area. It is usually described as burning 

or stabbing~ The most striking features of the attacks are that 
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they tend to be precipitated by a chill, by touching the face as 

in washing, by talki ng, mas tication and swallowing. Most patients 

describe trigger zones, touching of which will invariably excite 

an attack. The attacks are always brief and do not last longer 

than one or two minutes. The pain is very severe and· during an 

attack the patient m y be in agony. The pain often reflects and 

evokes spasm of the muscles of the face on the affected side, hence 

the term tic doulou"l"eu.x. Flushing of the skin, laorimation and 

salivation may occur. In trigeminal neuralgia there is no reduc­

tion of senaibility over the distribution of the nerve. So-called 

trophic changes of the skin have been described, but it is prob­

able that these are t he result of the patient's rubbing the face 

during an attack, or remedies which have been applied in attempts 

to relieve the pain. The a t tacks may interfere with the taking of 

food and the recurrence of s evere pain over a long period of time 

tends to cause loss of weight and depression. Fortunately, the 

attacks usually cease at night, though they sometimes awa ke the 

patient from sleep. Long periods of freedom from the pain, las­

ting weeks or months , are t he rule in the early e-tages. The 

course of the diseas e is variable. It depends upon the cause, 

age, and condition of the patient and the treatment. Rarely, there 

is but one attack; usually it is repeated at gradually shortened 

intervals. The prognosis is fair in young healthy individuals, and 

also in cases following general infection or local inflammation 

which can be irradicated. It is poor in older and run-down patients. 
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ETIOLOGY AND PATHOLOGY 

The cause of t r igeminal neuralgia is obscure. Histologi-

cal examination of t he gasserian ganglion has revealed no changes 

which can be respons ible. The association of the diaorder with 

dental infection and occasionally with the infection of the maxil­

lary antrum suggests that the infection plays a part in the •tiolo­

gy, but the fact that infection of the teeth and antrum is common. 

while trigeminal neuralgia is comparatively rare, appears to in­

dicate that some additional factor exists which predisposes to 

the dis order. 

Smolik8 found in 54 oa ses with severe malocclusions and 

associated marked loss of vertical dimensions, that upon replacing 

the missing teeth. i ncreasing the vertical dimensions. and estab­

lhhing new concentr i c rela t ionships 1_5 oases of major trigeminal 

neuralgia obtained r elief. 

There is reason to belieTe that certain individuals are more 

liable than others t o all forms of neuralgic pain. and it may be 

that in such persons chronic infections of the endings of the tri­

geminal nerve sets up the attacks of pain which are perpetuated by 

functional changes within the central nervous system. 

Females are affected mor e frequently than males in the pro­

portion of three to t wo. Her edity plays a part in the causation 

of some cases. In two percent of Harris•s6 cases one of the parents 

had been a sufferer. 
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Dandy9 states that he can almost alway~ find the cause of 

Tic by the cerebellar route operation. In his series of cases 

he found that in 10% there is a tumor; 5% there is an aneurysm 

of the basilar arter~ on the sensory root of the nerve. He feels 

that tumors of gasserian ganglion cannot produce trigeminal neu­

ralgia; tum.ors on peripheral branches of the nerve can..~ot produce 

tic douloureux; it i s only a tumor on _the sensory root of the 

nerve. These tic-like forms are spasmodic attacks just like 

epilepsy and are always due to a lesion of the cerebral hemisphere, 

not in the brain stem or spinal nerves. In the other 85% of his 

cases there is an art ery that runs from the cerebellum. to the brain 

stem, and it lies free in the cisterns, but impinges upon either 

the outer or inner surface. As age increases this artery, which 

is about as large as the lead in a pencil, hardens with age 

pressing upon the naked nerve and sets off these attacks. 

10 Lewis and Grant speculate on a thalmic syndrome as a possible 

cause of trigeminal neuralgi a. They became aware that in 25% of 

their patients, the patients had noticed paresthesia, penalgesia, 

hyperesthesia, hypo-a lgesia and that the quantitative disturbances 

of sensibility plays a contr ibutory part in this disea~e. Since 

35% of their patients have thalmic syndromes over one side of the 

body and some motor signs and symptoms, the optic region of the 

thalmus is thought t o be a possible site. In short, they feel 

that trigeminal neuralgia is a special form of thalamic syndrome 

caused by functional organic vascular insufficiency. 
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Summary of their impressions: 

1. Qualitative disturbances of sensibility play a contributory 

part rather than an essential part in trigeminal neuralgia. 

Qualitative disturbances are pre-eminent in frequency and 

significance. 

2. The change in pattern of sensory impulses together with motor 

signs and symptoms poi nt to optic thalamus as a possible site 

of the lesion of trigeminal neuralgia. 

3. In six cases of trigeminal neuralgia the brain showed atrophy 

of the ipsilateral hemisphere, widening of the lateral ventri­

cle which could be visualized by means of an encephalogram dur­

ing life. The foci of softening were located •·ither within 

the lateral and medial nuclei of the optic thalamus, or in 

the thalmocorti ca l tract. In the later case ipsilateral semi­

lunar nucleus and central media of the thalamus were atrophied. 

4. The lesions were observed to be angiopathic. Clinical exami­

nations of 50 persons with trigeminal neuralgia showed signs 

of arteriosclerosis and renal dysfunction. 

5. The frequent occurrence of heredo-familial stigmas in cases 

of trigeminal neuralgia led angiopathic examinations of 40 pa­

tients showing that these persons belonged to a uniform group, 

differing in physical habitus and mental make-up from those 

persons suffering from atypical facial neuralgia. 

11 Gardener and Pinto be lieve that the pain of tic douloureux 

is due to development of an artificial synapse in the sensory root 
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fibers where the nerve crosses the apex of the petrosal bone. 

Granit12 and Lewy13 pr oposed that this artificial synapse occurs 

as a result of the demyeliza t ion process and development of a sag­

ging tentorium which a ccompa nies advancing age. The sagging of the 

tentorium, where it merges with the roof of the dural sheath, trans­

forms a normal oval shaped dural foremen, which transmits the nerve. 

into a relatively fla t slit. With this change in shape of the du:r­

al foremen the filaments of the sensory root normally dispersed in 

the arachnoid sheath distend with cerebrospinal fluid and are held 

in contact with one a nother. Contact of various nerve elements of 

the sensory roots, t ogether with the demyelization of some of the 

axis cylinders, permi t short circuiting of this action current 

which accompanies the transmission of nerve impulses, with the for­

mation of an artifici al synapse. It is also felt by some that co~ 

pression of the nerve by the dura may also set up an artificial 

synapse. Thus, this afferent impulse of the senaory root is short 

circuited into th~ naked pai n fiber, and is reflected back into the 

brain stem as a painful impulse. Thus, they believe that tic dou­

loureux is due to a oregangl ionic parasympathetic sensory synapse. 

The nature of t he virus as a possible cause of tic douloureux 

is quite open to ques tion. It has been shown by Dolan and Bucy14 

that following complete retr ogasserian section of the trigeminal that 

herpes zoster has occurred on t he peripheral nerves of the section 

site. 
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Trigger points are areas of hypePsensitivity which vary in 

size and location and when touched, wind blown, or chilled will 

excite an attack. They are found most often in the areas of the 

nose, lips, gums and in the skin areas over the infra-orbital and 

mental foramens. 
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DIFFEPENTIAL DIAGNOSIS 

Harris6 and Fra zier7 state there is usually little difficulty 

1n diagnosis of trigeminal neuralgia if attention is paid to the 

cardinal symptoms, especially the paroxysmal character of the attacks 

with freedom from pa i n in t he intervals, the factors which precipi-

tate them, and the absence of signs of organic lesions of the nerve. 

In rare .oases, however, this syndrome may be associated with organ­

ic disease, for example, disseminated sclerosis or tumor of the 

eighth nerve. Other signs of these disorders, however, are usually 

present. It is impor tant t o distinguish trigeminal neuralgia from 

pain due to gross les ion of the nerve, especially compression by 

tumor. In such cases the pain is more persistent, and is usually 

associated with impa i rment of sensibi l ity in the distribution of 

the nerve and weaknes s of t he muscle supplied by the nerve. Tri­

geminal pain may fol l ow les i ons with central connections of the 

nerve within the bra i n stem, for example, thrombosis of the pos• 

terior inferior cerebellar artery. In such eases, however, other 

signs of brain stem l esions are present. Post herptic pain of 

trigeminal distributi on is distinguished by the history of zoster 

eruption which leaves chara cteristic residual cutaneous scars, by 

the persistence of pa in, and by the impairment of sensibility. 

Tabes dorsalis is an occasional cause of paroxysmal attacks of 

pain within the trigeminal area. The characteristic signs of tabes, 

however, render the diagnos i s of the cause of the pain readily. 
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Neuritis of branches of the trigeminal nerve, especially of the 

supra-orbital and of the auricular temporal, cause pain withia the 

distribution of the recent branch affected. In cases of neuritis 

there is a history of acute onset; the attacks of pain tend to last 

for hours, with paroxysmal exacerbations; the affected nerve is 

• tender on pressure; and there is often hyperalgesia or more rarely 

relative analgesia over the cutaneous areas sunplied by the nerve. 

Referred pain i s extremely common with trigeminal distribu­

tion, and possible causes of this must be always excluded. Frontal 

sinusitis and infect ions of the maxillary antrum tend to cause pain 

which is referred to areas of the first and second divisions of the 

nerve respectfully. In such oases there may be edema of the tissues 

overlying the infected ear sinuses and, in addition to the tenderness 

of the supra-orbital and infra-orbital nerves, the bone is also ten­

der to palpation. Radiographic sinuses, transillumination and exami­

nation of the nose may be necessary to establish the diagnosis. 

Diseases of the eye may cause severe referred pain, especially glau­

coma, in which the patient r efers pain to the temple. Examination 

of the eye immediate l y reveals the cause of the trouble and a mis­

taken diagnosis is r are. The teeth are a common source of referred 

pain. Attention to dental caries, which are easily detected, may 

find the pain due to a peri-apical abscess or to an un-errupted 

tooth. In cases of doubt, radiograms of the teeth should be taken. 

Pain also may be referred to the face from lesions of the heart and 

lungs. 
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Hysterical pain in the face may lead to diagnostic d,ifficul­

ties. It fails to conform to the characters of either trtgeminal 

neuralgia, or to any form of pain due to organic disease. It 

fails to respond to analges ic drugs, often not even to morphine. 

Other hysterical symptoms ma y be present and the patient's mental 

state usually affords a clue to the nature of the pain. 
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MEDICAL THERAPY 

The current therapy of tic douloureux has two main forms, 

medical and surgica l . The medical therapy hes many different 

types and in this report I shall mention only some of the more 

frequent modern types. 

Stich15 reports a series of one case which had almost sponta­

neous relief of pain in tic douloureux by the use of 100 mg. ban­

thine. The rationa l for this, was that the drug FOSSibly had an 

inhibitory effect on the ga s serian ganglion similar to its effect 

in various autonomic ganglia . No further evidence on this sub­

ject is present in literatur e et this time. 

Cooper16 relates the r elief of one patient of his sharp-shoot­

ing pain, with onl y r esidua l sensation of soreness of the gums on 

the effected side, by t he or al use of 10 mg. three times a day of 

ethyl beta methyl choline chloride for t wo weeks duration. Occa­

siona l small recurrences appeared which were re-treated with 

choline. No other i nformati on is available in literature at this 

time. 

Pau1117 consider s tio douloureux due to typhoid i nvasion of the 

trigeminal tract or central to the gasserien ganglion as a possible 

etiology. He states as his evidence a case of an 80 year old man 

who had tic douloureux for 30 years. He treated this case with 

triple typhoid vacci ne and by this treatment the patient became 

immunized. Advantages of this form of therapy while not too% 
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effective are as follows: 

1. It seemingly is effect ive in cases who get incomplete relief 

from surgery or alcohol. 

2. The patient can be off ered this when he is too old or too 

feeble to be considered as a surgical case. 

3. It is less painf ul, l e ss dangerous and has fewer complica­

tions than alcohol inj ections or surgical interruption of the 

trigeminal tra ct. 

Cuprelone which is cuprallyl thioural sodium benzoate which 

contains 19% copper is advocated by Campbell.1~ He states that: 

1. Intravenous inj ections of cuprelone have been given in 13 

cases of trigeminal pain and in some of them the pain was re­

lieved; ·dosage 50 milligrams each day for 30 days. 

2. Toxic effects a re negl igible in those oases. 

3. Cuprelone may oossibly act directly on the trigeminal nucleus. 

4. This, thus, is a poss i ble m.eens of palliative therapy. 

Hutchinson19 ha s a great deal of enthusiasm for ferrous carbon­

ate therapy. However, Davidoff20 reports that approximately one­

third of his patient s were benefited though admittedly the improve­

ment was frequently not sustained indefinitely. The advantage of 

this therapy is tha t it should be given in a trial case in which 

surgical procedures is deferred for one reason or another. 

Horton and Brennan21 describe a case of typical trigeminal neu­

ralgia in which the attacks of pain show a definite seasonal pat­

tern, being correlated in time with the maturation of the spring 
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crops. These attacks of pa i n were relieved by the administration 

of pyribenzamine hydrochlor ic and benadryl hydrochloric. 

In the pain-free periods typical a ttacks were provoked by 

the administration of histamine. After repeated injections of 

histamine this drug could no longer provoke an attack of tri­

geminal pain. Horton and Brennan propose the following theses 

as possible causes: 

1. The attacks of trigemi nal neuralgia in this patient were 

brought about by periodic release of some agent resembling 

histamine, if not his t amine itself. 

2. Release of the agent was provoked by exposure to s ome precipi­

tating agent t o which the patient was exposed seasonally. 

3. The antispasmodi9 and sedative effect of pyribenzamine, 50 mg. 

and ben.adryl, 30 mg., were not important in precluding the 

trigeminal pain , beca use both atropine and phenobarbital were 

ineffective; t herefore , pyribenzamine and benadryl exerted 

their therapeut ic effect of antihistaminic activity. 

4. The ineffective ness of a test dose of histamine, after a series 

of subcutaneous inject ions were given, was due to a process 

of desensitivit y. 

Fields and Hoff 22 report good results on 13 cases in which 

massive doses of crystalline vitamin B12 (100 mg. each day for 10 

days) were given. In all cases a quick relief of the severe pain 

occurred followed by the gradual decrease of secondary burning 

paresthesias. 
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Clark23 relates the temporary relief of pain by means of tri­

chlorethylene inhalation (30 drops on a handkerchief three times 

a day.) He states, however , that prolonged use causes toxicity in 

the patient and theref ore dis courages this form of therapy. 

Wells24 spoke of procaine injections into the trigger zones as 

a fair palliative procedure i n trigeminal neuralgia. However, the 

patient must be anesthesized in order to perform t he injection, and 

the procaine remains e ffective for only short periods. He has 

used blocking of the peripher al nerve as an aid in diagnostic pro­

cedure. The blocking agent used "WSS procaine. 

Frank25 in his a r ticle i n 1921 states that Schodosser in 1900 

first demonstrated t he inject ion of 80% alcohol into the sensory 

root. It was noticed tha t a t this time following injection there 

was a period of numbness and gradual return of normal sensation 

with pain for a period of time from 6 to 24 months until the 

pain returned. Rach of the divisions could be injected separately 

although injection of the first is seldom attempted, due to its 

location in respect t o the blood vessels, motor nerve and the optic 

nerve of the eye. Complications which may follow alcoholic in­

jections are keratitis especially after the first and second divi­

sions have been injected, para lysis of the sixth nerve, hematoma and 

ecchymosis, stiff ja~ and occasionally injecting of the alcohol in­

to the nasal pharynx. Neuros urgeons of recent years have injected 

the semilunar gangl i a i tself primarily Wlile using alcohol therapy 

even though in 25% of t heir cases corneal ulcers appeared. 

,,, 
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The x-ray has been a big aid in locating the semilunar gan­

glia, by means of the radiogra phic fluoroscopic injection techniques 

and x-ray films. The most common films that are taken are as 

follows: 

l. Axial position vhioh is used to demonstrate the sphenoid 

sinus. This gives a reasonable and accurate idea of the 

size, shape and position of foremen ovale. 

2. Oblique steroscopic to show the middle cranial fossa on the 

affected side and thus the surgeon has valuable information 

as to the general contours of the region. 

Clark23 describes the procedure for the alcohol injection which 

is as follows: the skin of t he cheek is anesthesized with novocain 

immediately below the tubercle on the lower margin of the molar 

process on the maxilla. The bevel of the needle after being intro­

duced below the skin is directed upwards and inwards, and the nee­

dle is pushed upwards and ba ckwards at the angle of 32• to Reid 

base line, and inward at an angle of 32• to the sagittal plane. 

At this point the tip of the needle impinges on the base of the 

pterygoid process of t he sphenoid bone, and the bevelled surface 

causes the point to s l ip backwards towards the foremen ovale. At 

the site the needle i s withdr awn very slightly and its proximal 

end is depressed about one centimeter • • It is then advanced one 

centimeter, and the point of the needle lies well within the gan­

glia and parallel to the long axis of the ganglia. It is here 

that the alcohol is i n jected . The duration of effectiveness of this 
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therapy ranges from six to e i ght months. Approximately 25% of 

these cases have corneal ulc ers. 

Stilbamidine is the latest form of medical therapy used in 

trigeminal neuralgia. This ha s been used primarily by Smith and 

Miller26 of John's-Hopkins. They report on 16 cases treated with 

stilbamidine with excellent r esults in 15 and good results in one. 

The corneal reflexes were preserved in all patients. The treat­

ment is effective, sa f e and i nexpensive. Procedures are: 

l. One hundred fifty milligrams of stilbamidine is dissolved in 

200 cc of 5% glucose so l ution and given slowly intravenously 

each day for 14 days. 

2. The patient is p l aced on a low protein diet. 

Contraindications for this form of therapy are any renal or hepatic 

dysfunction. The pha r macology of this drug is that is acts to pro­

duce a section of the nerve by neurotoxic means. It has also been 

used in the treatment of mult iple myeloma, blastomycosis, and 

Indian Kala-azar with the apparent neurotoxic properties as side 

effects. 
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SURGICAL THERAPY 

The surgical means of therapy are of five varieties: 

1. Peripheral Avuls ion. 

2. Decompression of Semilunar Ganglia. 

3. Trigeminal Rhiz otomy by Transtemporal Route. 

4. Suboocipital Route Section. 

5. Intramedullary Traototomy. 

Granthem and Sergenberg27 feel that peripheral evulsion is an 

excellent palliative procedure for the alleviation of pain in tri­

geminal neuralgia, a nd has an important place in the proper care 

of the aged patient i n a deb i lieted state, and on whom a craniotomy 

would be haphazardous . In t he literature alcohol injection has re­

ceived far greater att ention tha n nerve avulsion, which is simpler 

and gives more eff ecti ve reli ef. This is particularly true if 

neuralgia involves t he first , or the second, or both of the divi­

sions of the trigemi na l nerve. Alcohol injection should be re­

served for those cases i n which the pain is conf'ined to the third 

division. An analysi s of 109 oases in which palliative procedures 

were done shows that the average relief from the supra end infra­

orbital avulsion was 33.2 mont hs, whereas that from alcohol injec­

tion was 15.2 months. The complications most commonly seen with 

peripheral avulsion are cornea l ulcers in 25% of the patients who 

had had the ophthalmic branch incised, facial weakness, and loss 

of tactile sensation i n a relatively high percentage. 
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Decompression of the semilunar ganglia as a surgical means of 

treatment of tic douloureux i s based on the idea that compression 

of the ganglia causes the tio douloureux pain. Taarhoj28 first ad­

vocated this decompres sion by means of a transdural approach, of 

dividing the dural sheath enclosing the root and ganglia, without 

touching the nerve itself, a s relief of trigeminal neuralgia with­

out numbness. _ Love29 modified the procedure of Taarhoj to an extra­

dural approach in which the dura was not incised until the sensory 

root was exposed. Thi s approach adds to the safety of the opera­

tion, and also has e l ower incidence of mild postoper~tive aphasia. 

A more complete summar y of this extradural approach is given by 

Cleveland30 and it is as follows: expose the lateral half of the 

sheath of the ganglion and then incise the dura propria lengthwise 

to the dura fold, at t he petrosal ridge. Just lateral to this fold, 

the dura is incised under the temporal lobe for a direction of about 

one-fourth inch, and t hen, after careful inspection of the intra-
• 

dural space and the opening occupied by the posterior root, hemo-

stats are placed on the dural fold, and the dural fold is divided 

between them. 

The advantage of semilunar decompression is the complete re­

li~f of pain, and the complications are relatively none. The re­

sults of this new form of surgical therapy ere stated by Tearhoj 

who reports on ten cases with excellent results in all; end by 

Love who has just had one case to date with his modification also 

with excellent results. 
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Trigeminal rhizotomy by the transtemporal route was first men­

tioned by Frazier, 31 , 32, 33 who is one of the early prominent names 

connected with trigeminal neuralgia. The procedure for his opera­

tion, an intra-cranial tra nstemporal approach is as follows: this 

operation consists of the r emoval of a small portion of the squamous 

temporal bone through a str aight temporal incision, and the eleva-

tion of the dura of f the f loor of the skull to expose the ganglion. 

The sheath of the ganglion is then opened over the posterior root 

and all or part of t he root is divided. If the second or third 

divisions are alone involved, it is advised to leave the ophthal­

mic division intact because of the danger of keratitis. 

Of great import ance to neurosurgeons is the significant varia­

tions in the location and trifurcation of the semilunar ganglion. 

Gass and Van Wagner.34 found variations in dimensions of the semilu­

nar ganglion and its roots, as much as 1 om., especially in the an­

terio-posterior direction, in 32 fresh postmortem dissections. The 

points where the ganglion trifurcates into its roots, may be thus 

relatively far forwerd in one instance, or far posterior in another. 

In the female it appears that one might expect a more anteriorly 

placed ganglia trifurcation, but in the men a more posterior trifur­

oation would be more apt the rule. In the surgical exposure of the 

ganglio~ and its posterior root, by the temporal route, the surgeon 

frequently finds it difficult to obtain wide visualization of all 

the structures. In view of the aforementioned variations, with 

minimal operative exposure, the operator subjects himself to 



26. 

possible errors in obtaining good di~ferential section of the pos­

terior root. It is suggest ed, therefore, that before cutting what 

he takes to be the posterior root, the surgeon strive to obtain 

visualization of the se structures for not less than 1 cm. in the 

anterio-posterior di rection. 

Peet and Schnei der35 after review of their 689 oases along 

with Guidette.36 feel that t rigeminal rhizotomy is a much more 

satisfactory procedure tha n alcohol injection in the average case 

of trigeminal neura l gia. There has been a complete relief of 

pain in all but 5.4% of the patients operated upon. Alcohol in­

jection on the other hand i n their series revealed only 15.2% of 

the patients with re lief of pain for a period longer than one 

year. Other advanta ges are the low mortality attributed to sur­

gery and the relatively low instance in re-occurrence. 

The incidence of complaints of crawling paresthesias 56%, of 

burning paresthesia s 30%, and of numbness 4% among the postoperative 

rhozotomy patients i s much higher than that frequently cited, and 

probably approximates the percentages of those complaints after 

alcohol injections. 

Dandy37 in 1925 first advocated the suboccipital root section 

because of the ease of performance and the safeness of the opera­

tion before the maj or advantages became apparent. His procedure 

for this suboccipital root section is as follows: a crescent-shaped 

incision is made in the occipital region on the affected side. The 

trapezius muscle is divided and stripped; following this an area 
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of bone 4 x 4 cm. i s removed. The dura is then incised in stellate 

fashion and at once the cis terns ma gna is sought and opened. The 

release of this flui d provi des ample room for exploration. The 

cerebellar hemispher e is then elevated with a narrow spatula direc­

ted inward and upwa ~d. The thin membrane covering the cisterns 

lateralis, which ext ends t he entire length of the posterior fossa, 

and lines the brain stem, i s opened between the auditory nerve and 

the tentorium. After the collapse of the cisterns lateralis and 

removal of t~e loose arachnoid membrane between the auditory nerve 

and the tentorium, t he sens ory root of the trigeminus stands out 

sharply in depth. At the i ncisura tentorii the petrosal vein crosses 

from the inferior s urface of the cerebellum to the petrosal sinus. 

It lies in and is a t tached to the outer lining of the cistern.a la­

teralis. The arachnoid membrane must be therefore cautiously re­

moved from the vein to avoid tearing. 

The petrosal ve in and auditory nerve are the t wo most impor~ 

tent landmarks, and between them--they are approximately 1 to 1.5 

cm. apart--the spatula is introduced. The sensory root of the 

trigeminus is then in full view throughout its course from the 

tentorium. to the pons, a span of 1 to 1.5 cm. The sensory root 

lies probably 1 cm. deeper t han the petrosal vein. A small blunt 

dissector is passed at any angle between the sensory root, and the 

pons, in order to free the nerve. A small angled knife also on a 

long flexible shank t hen fo l lows up the free space between the 

nerve and the pons and by gentle traction on the -blade of the knife 
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the nerve is severed . Sect ion of the nerve is usually bloodless. 

Occasionally a tiny bleeding occurs and it usually is suppressed 

by application of moist cot ton pledgets. Advantages of this 

operation are: 

1. Ease in performance a nd safeness of procedure. 

2. Absence of corneal ker atitis because corneal reflexes remain 

intact. 

3. Facial weaknes s fails to occur. 

4. Paresis of the masseter muscle seldom occurs. 

Complications: 

l. Sl ight paresthesias of the face. 

2. Slight loss of tactile sensation. 

3. Higher mortali t y than in previous operations. 

4. Greater freque ncy of recurrence. 

Results of this type operation were reported by Dandy in 28 cases 

of total section of the sensory portion of the nerve with good r~ 

sults and a relatively few complications. His conclusions on par­

tial section of t he sensory nerve of the trigeminus on 23 oases are 

hard to evaluate due to the di f ference in degree of partial sepa­

ration of the nerve. 

Intramedullary tractotomy is one of the most recent surgical 

developments in the treatment of tic douloureux . The procedure 

'M\s first described by Sjoqvist38 in 1938. His procedure is as 

follows: a unilatera l suboccipital cranieotomy is performed with 

removal of the poster ior rim of the foremen magnum and the arch of 
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the atlas. After the dura is opened the arachnoid membrane of the 

cisterns magna is torn and the cerebrospinal fluid is allowed to 

escape. The tonsil of the cerebellum is then gently retracted until 

the lateral aspect of the medulla is visualized, and thence, the iden­

tifying of the lower most vagal rootlet which is the site of the in­

cision. This lies approximately at the level of 8-12 mm. above the 

opex of the fourth ventricle. The depth of the incision is 3-4 mm. 

on the lateral aspect. The advantages of this procedure are: 

1. Touch sensation is spared and the face would not feel cold, 

stiff and numb as after a section of a sensory root. 

2. Sparing of the motor components. 

3. Elimination of a neuroparalytic keratitis since some sensation 

of the eye is retained. 

Grant and Wineberger39• 4l and Raney40 differ with the Sjoqvist 

procedure because of the neurological disturbances encountered follow­

ing surgery. These disturbances are attributed to injury of the 

restiform body or the cunea t e nuclei. Most common complications of 

Sjoqvist's procedure are as follows: 

1. Ataxia of the homolateral arm. 

2. Numbness of the opposite body. 

3. Paralysis of recurrent laryngeal nerve. 

Grant's modification on 17 oases has the advantages of Sjoqvist, 

but none of his complications. Grant's procedure is as follows: he 

uses the obex of the fourth ventricle and the olive as land marks 

and he incises the tuberculum cinereum at a level of 4 mm. bilow 
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the obex, and about 2 mm. below the olive, and to a depth of 3 mm. 

This site is 12-14 mm. more caudal than Sjoqvist and no major neuro­

logical disturbanc~s have been encountered postoperatively. The 

incision at this level fai l s to injure the restiform body or cu­

neate nuclei and at a depth of 3-4 mm., it will encompass all the 

fibers of the trigeminal t r act and assures adequate facial anal• 

gesia. Occasional minor or academic disturbances may occur follow­

ing this procedure and they are as follows: 

1. Occasional lurching. 

2. Some difficulty in wa l king stairs. 

3. Slight rearing of gait to homolateral side. 
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PROGNOSIS 

Trigeminal neuralgia i s not spoken of as a killing disease, 

however, its victims may r esort to suicide as a means of cure. 

Spontaneous recover i es from trigeminal neuralgia are extremely 

rare. The interval between attacks of pain may be long with re­

missions lasting months or even years. As a rule, however, once 

disorder is established, attacks tend to follow each other fairly 

frequently, and the interval between them tends to become shorter. 

Finally, there may be many a ttacks during the day. In a sense 

the prognosis of each case of trigeminal neuralgia depends upon 

t he severity of the case, a ge of the patient, and the means of 

treatment that is undertaken in it • 
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SUMMARY 

Trigeminal neur algia i s a disease which has afflicted people 

since the earliest t imes; and as yet the cause is unknown. Therapy 

does offer some hope however. 

While the etiol ogy is obscure, it is known that most cases of 

trigeminal neuralgia have some sort of a trigger zone, located areund 

the nose, mouth or t eeth. Some of the most frequent mentioned 

possibilities for t he etiol ogy are as follows: 

1. 

2. 

3. 

4. 

5. 

6. 

Arterioscleros i s of cranial arterl - applying pressure to 

sensory fiber of the cranial V nerve near the medulla ob­

longata - 80%. 

T~ - in medulla oblongata - 5%. 

Aberrant artery - in medulla oblongata - smell percent. 

Artificial synspse - of nerve fibers due to: - small percent. 

A. Compression of nerves together by sagging tentorium. 

B. Compression of nerves together by dura. 

Typ_e_e>f thalami c syndrome - small percent. 

Virus (?) - small percent. 

The medical treatment of this disease has had many forms, such 

as cuprelone, ferrous carbonate, antihistami ne, procaine injections, 

alcohol injections, vitamin B12 and stilbamidine. Only alcoholic 

injections and stilbamidine offer a high percentage of relief. Wi th 

alcoholic injections, the semilunar ganglia is blocked there giving 

the patient relief from his pain for a year or more - a palliative 

measure. Stilbamidine, a new drug of Merrill Pharamocological Co., 
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offers aid by a neur otoxic tractotomy of the fifth cranial nerve. 

There are several a s pects about the side effects of this drug which 

are still in the experiment al stage. 

Surgery seems t o offer the only real cure for this disease. 

There are five major types of surgical procedures: 

1. 

2. 

3. 

4. 

5. 

Peripheral avul sion - very valuable as a palliative process. 

Decompression of semilunsr ganglia - questionable results 

(etiology of trigeminal neuralgia must be compression on the 

semilunar ganglia.) 

Trigeminal rhizotonw by Frazier transtemporal route - good 

procedure - however side effects undesirable. 

Dandy suboccipital nerve section - good technique, but it 

has become outdated by intramedu~lary tractotomy which has 

its good effects but none of its bad ones. 

lntramedullary t ractotomy - with section of the sensory fibers 

of five 4 mm. be low the obex of the fourth.ventricle. This 

gives complete permanent relief of pain in almost all cases 

with very minor if any side effects or complications. 

This operation i s the new modern advs nce in attempting to cure 

trigeminal neuralgia . 
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