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LECTURE I.
Introduction.-Eitiolcgical Ciassification; Intracranial, Cranial,
and Evtracranial causes, etc.-Pathological Anatomy.-Epi-
leptiform Neuralgia.-Clinical Picture of a Typical Case.-
Differential Diagnosis.-Surgical Treatment Dihcussed Gene-
rally.-Neutrotomy.-Neturctomy.-Nerre EPrtraction.-Nerve
Stretching.-Ligature of C'arotH.

AFTER a few initroductory remarks as to the difficulty of
selecting a subject which should touch on new ground, the
lecturer considered that his recent experiences in the treat-
ment of intractable facial tic might form an interesting topic
for the Fellows of the Society. The scanty details as to the
morbid anatomy, and the unsatisfactory character of the
statistical records from the patients not having been kept
under observation long enough, were noted, and a hope ex-
pressed that future investigations would be carried out more
systematically. The temporary nature of the relief given by
the usual operative means was alluded to, and the want of
some more radical measure insisted on. Mr. Rose submitted
that if the Gasserian ganglion could be removed without
risk to life, it held out a better prospect of permanent relief
than any other proceeding. Conrads's statistics were then
quoted to show the frequeley of this form of neuralgia and
its intractable nature.
Before dealing with the surgical treatment of this disease,

the lecturer thought it would not be out of place to allude
briefly to the causes which produce it, and to the symptoms
associated therewith, inasmuch as an accurate estimate
of these must be formed as a basis of scientific treatment.
The following was suggested as a convenient etiological
classification :-I. Intracranial-cerebral, radical, gangli-
onic; 2, cranial; 3, extracranial or peripheral; 4, toxic,
for example, mercury, lead, or malaria; 5, reflex; 6, func-
tional.
Under cerebral causes were mentioned sclerosis, aneurysms,

and tumours interfering with the deep origins of the nerve
iir the pons and medulla. Dr. Putnam's able paper 1
was referred to, from which the following predisposing
factors of central 1isease were quoted:-(a) the large extent
of the deep origins, and hence the existence of wide con-
nections with other nerve tracks, rendering this nerve more
liable to be affected at its origin by morbid influences from
many extraneous sources independent of its own area of dis-
tribution: and (b) the elaborate and delicate organisation of
the centres as evidenced by the exquisite sensibility of the
parts connected with it, for example, the lips, tongue, and
eyes. Putnam also maintained that inflammatory changes
may occur in a nerve as a result of frequent and severe nerve
storms passing along it.
Radical Causes.-Any inflammatory affection of the dural

sheath lining the fibrous canal through which the root of the
nerve passes on its way from the pons to the ganglion was
suggested as a possible origin of the disease.
Ganglionic Causes.-Chronic interstitial inflammatory changes

pressing on the nerve cells were present in one of Mr. Rose's
cases, and was probably the starting point of the neuralgic
condition. Carnochan's opinion as to the function of Meckel's
ganglion was also mentioned.
Under cranial causes were included all the morbid processes

occurring at the base of the skull and the foramina in it,
through which the nerves pass. Bony and malignant tu-

1 Boston Medical and Surgical Journal, August, 1891.
5

mours, callus from fractures, and syphilitic periostitis were
alluded to, and some observations made by Mr. Carless on
the shape and size of the foramen ovale were introduced to
illustrate the fact that the foramina are smaller in females
than in males; that the foramina are inconstant in lumen
and often asymmetrical, and that in form they may vary from
nearly a circle 7 or 8 millimetres in diameter, to a narrow
slit not more than 2 millimetres broad. They are stated not
to vary at all regularly with the age of the patient, but more
with the shape and size of the cranium.
The peripheral causes were next dealt with, and special atten-

tion devoted to three conditions.
1. Dental caries was cited as a fruitful source of the trouble,

and it was alleged that neuralgia may be started by a tooth
which is itself not painful, and may be increased by extracting
such a one. The filling up of the alveoli of edentulous jaws
with bone which compresses the nerve filaments, as described
by Gross, is stated to have been relieved by the removal of
wedgi-shaped pieces of bone, or by drilling into them.

2. The condition of the peripheral bony canals has long
been recognised as a potent factor in the production of the
disease, especially in cases where the infraorbital and inferior
dental nerves are affected The non-occurrence of neuralgia
in children where these canals are widest is mentioned, and
also the fact that a contraction of their lumen has been met
with on the operating table. Unfortunately, though the
cause may be removed, the effect remains, and often tends to
spread upward.

3. Exposure to cold or damp also appears to be associated
closely with the production of the disease, and presumably
the pathological condition present is a rheumatic perineuritis
producing pressure upon the nervi nervorum.
Retention of secretion in the frontal sinuses (Horner and

Seelig-Miil]er), disease of the ear (Troltsch and Moss), impli-
cation of the nerves in cicatrices, impaction of foreign bodies,
ete., were also included in this division.
The toxic, reftlex, and functional causes were summarily dis-

nmissed, but importance was attached to a morbid neurotic-
temperament, either inherited or acquired, to anoemia, and to
worry as predisposing, if not exciting, causes of the pain.
A marked distinction was drawn between the simple-

forms of the diseame ard the severe variety known as tic-
douloureux or epileptiform neuralgia. The latter term is a.
modification of the name suggested by Trousseau, namely,
" tic 6pileptiforme," and the similarity of the paroxysmal at-
tack to an epileptic seizure was commented on. This severe
variety is more commoin in the second and third divisions of
the nerve than in the first, the infraorbital and inferior den--
tal branches being especially liable to it. The simple form
would appear to more commonly affect the ophthalmic divi-
sion, and now it is generally acknowledged that supraorbitatI
neuralgia is more closely associated with central neurosal
conditions, such as migraine, etc., rather thaii with tic. The
amenability of this form to quinine and the frequent periodi-
city of the attacks has suggested the term "brow-ague,, so
often applied to it, although there is no absolute evidence
connecting it with malarial poisoning.
The pathological anatomy was next dealt with, and Professor

Dana's recent paper in the American Journal of Nervous and
Mental Di8ease, No. 1,1891, referred to. This author main-
tained that, although many causes of inveterate facial tic are
due to definite local lesions-such as tumours, aneurysms,
etc.-yet the majority are due not even to a neuritis of the-
branches affected, but rather to an obliterative endarteritis-
of the vessels supplying the nerve, and the lecturer gave ina
extenso the arguments made use of in the paper in support of'
this theory, which is admittedly defective in some points.
The microscopical appearances of theexcisednerveswere

alluded to, and the observations of Messrs.Horsley,2 Putnam,3
and Schweinitz 4 collated as follows:-
The axis cylinders are found swollen or shrunken, and

sometimes have disappeared entirely; they are usually diffi-
cult to stain with either logwood or carmine. The medullary
substance often appears swollen, and the sections of the
tubules are not clear and sharply defined, but consist of a

2 Horsley, Trans. Odon. Soc., 1887, xix, p. 270.
3 Putnam, Boston Med. and Surg. Journal, August 13th and 20tb, 1891.

4 Schweinitz, ride a paper by Ewing Mears, Tran8actions American Surglcat
Association, 1881, ii, p. 469.
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confused mass of concentric rings. "The transverse section
of nerve fibres might in places be not incorrectly compared
to the interior aspect of a minute oyster-shell, both in shape
and by virtue of this peculiar concentric arrangement "
(Schweinitz). The sheath of Schwann is crumpled up more
or less, and its nuclei increased in numbers. The inter-
stitial connective tissue (or endoneurium) is also increased
in amount, especially around the blood vessels. These ap-
pearances are similar to those seen in a case of chronic
neuritis, and that of an ascending character, the changes
being often more marked peripherally than at the central
end. Putnam noted the fact that all the fibres in a nerve
are- not invariably affected in the same way, and often
healthy and diseased tubules may be seen in the same
section lying side by side. The perineurium is also in some
cases thickened, and some observers have noticed small nerve
bundles lying in this tissue with the fibres very much
changed. These are probably the remains of the "nervi
nervorum " described by the late Mr. John Marshall, the
compression of which may possibly be one of the chief factors
in the production of the pain.
Turning to the clinical aspect of the disease, the leading

symptoms of a typical case were given as follows:-
The patient, usually a female, and probably in the middle

period of life, complains of more or less periodic attacks of
severe unilateral cumulative pain, darting along special
nerve tracks, and referred particularly to the points of exit of
the. peripheral branches upon the face, and especially to
those of the second and third divisions. The attacks, after
reaching a certain pitch of severity, suddenly subside, leaving
the-patient intervals of freedom which, as the complaint ad-
vances, becomes proportionately diminished. As these in-
-tervals become shortened so does the general tone of the
nervous system become sympathetically lowered from anxious
apprehension and dread of the return of the pain.
As a severe paroxysm of pain frequently follows any touch-

ing of the affected parts of the face, patients guard them most
jealously; washing even is avoided, and many such cases have
been metwith wherethe side of thefacewas distinctlydirtyfrom
this cause. Similarly the tongue may become thickly covered
in fuir on the affected side, in consequence partly of the
patient using only the opposite side of the mouth in masti-
cation, and possibly also to trophic disturbance.
Stimuli reaching the centres from other sources, such as the

mere slamming of a door, any sudden noise, or a draught of
air, will suffice in like manner to precipitate an attack, so
that the patients live in a morbid state of dread. In the
midst of speaking, laughing, coughing, and particularly
chewing, a paroxysm may occur with lightning-like rapidity,
causing a sudden cessation of any of these acts. The paroxysm
dominates the unfortunate patients eompletely for a time;
they frequently hold their hands to their faces, evincing un-
mistakable signs of intense suffering.
The special character of the pain must be carefully noted

as-being entirely different from these migratory or wandering
pains which often attack those patients in the intervals
between the paroxysms of true tic, and which might mislead
the medical attendant in arriving at a decision as to the exact
seat of the lesion. Those who have long suffered from this
disease look upon them as trifling in comparison with the
agony of which they are so frequently the precursors.
Abnormal conditions of the motor, vasomotor, and secre-

tory apparatus also form part of a typically severe attack.
'Spasmodic or paralytic motor symptoms may be seen, more
commonly the former. In neuralgia of the third division, for
example, the muscles of the jaw, face, and even those rotating
the head, may be spasmodically contracted. There is often
an abundant flow of mucus from the nose, as well as of saliva
and tears, accompanying the attack, whilst beads of perspira-
tion often stand upon the affected side of the forehead and
face. Again, vasomotor paralysis is manifested in a redden-
ing and heiglhtened temperature of the side of the face, with
swelling of the veins, and the conjunctiva may be similarly
affected. As a result of this. in old long-standing cases, the
lips maybecome thickened and tumefled from chronic inflam-
matory hyperplasia.
The differential diagnosis was then discussed, aiid the im-

portance of ascertaining, if possible, the exact site of thq
lesion emphasised. The previous history and surroundings

of the patient should be carefully investigated, special
stress being laid on possible injuries to the soft and
hard structures in any part of the area of distribution of the
nerve. The teeth should be examined by a skilled dentist
and old stumps removed. In women the condition of the
uterus and ovaries, and the regularity or not of the menstrual
functions should also be noted. But even if the case were
due to some central lesion the author maintained that opera-
tive measures may be distinctly of value in relieving the pain,
and discussed Bell's and Wagner's theories to explain this
occurrence.
After a brief allusion to the medical treatment, general

and local, and to the use of hypnotism, the different means
of dealing directly with the nerves surgically were described
by Mr. Rose as follows:
In reviewing generally the operative treatment of this

disease, the first and simplest method employed, that of
neurotomy, was suggested by Albinus and Galen, and first
carried out on a branch of the fifth nerve by Schlichting and
Mar6chal about 150 years ago, but good results did not follow
their efforts. It was performed more or less frequently up to
1840 and then for a decade or more seems to have fallen into
disuse, if the silence of records is to be so interpreted. But
in 1852, M. Roux, of Paris, recorded four cases of operation on
the fifth nerve, since which time they have become numerous
enough. The plan usually adopted was that of introducing
subcutaneously or under the mucous membrane a fine teno-
tome and so dividing the nerve, whilst in a few cases the
open method was employed. Transient relief followed in
some instances, but not in all; and usually the neuralgic
pain recurred at an early date with all its old severity. The
cause of this is not far to seek, in that we now know how very
readily divided nerves re-unite, and even when a portion of a
nerve trunk is entirely removed regeneration of the destroyed
portion is a matter of frequent experience. The scar itself,
moreover, may become the exciting cause of the relapse, and
may require extirpation. To prevent this reunion of the
nerve neurectomy on a more extensive scale naturally sug-
gested itself, and in this country it was performed for the
first time by Abernethy in 1793. Even then insufficient por-
tions of the nerve trunks were removed, seldom more than
half an inch, so that the regenerative energy of the nerve
soon bridged over the interval and the pain recurred. Many
other plans were suggested to obviate this. Thus, in 1882,
Klein crushed and cauterised the central end; Middeldorpff,
Bardeleben, and Luikart divided the nerve with the galvano-
cautery; Boyer cauterised the peripheral end; whilst Mal-
gaigne split one or both ends longitudinally, and turned them
back in a loop manner, in other cases attempting to place a
flap of soft tissue between the two ends. M. PNan more
recently has recommended the old plan of removing the
central end with cauterisation.
The results of all these earlier operations, whether neuro-

tomy or neurectomy, were not satisfactory, as the following
statistics will show:
Otto Weber5 collected 100 cases with only 18 eures.
Wagner, in 1869, recorded 135 cases (possibly including

Weber's) and the results given were as under:
Cures after 3 years, 18.
Fatalities from sepsis, 6.
In 1 case only, relief for less than a month.
In 32 cases, relief for months.
In 20 cases, relief for 1 to 3 years.
In 24 cases, relief temporary, but the after-history

was not known.
Dr. Fowler, of Brooklyn,' gathered together 83 cases re-

corded since Wagner's list was published; but the statistics
are of comparatively little value, as so many of the patients
were kept under observation for but a short time.
The regenerative energy of the nerve was shown not to be

the only cause of the relapses. Attention was directed to the
important fact that so many of the branches of the nerve
passed through bony canals and were thus more directly ex-
posed to pressure. The suggestion naturally followed that
the nerves should always be divided on the proximal side of
the canals.

5 Pitha and Billroth's Handbuch, Bd. iii, Ab. i, Lf. i, p. 163,
6 Annals of Surgery (St. Louis), 1886, iii, p. 269.
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In discussing theni the extent of the operation of neurec-
tomy, it is eminently desirable to divide the nerve as high as
'possible, in order to get above any undiscovered lesion,
whilst it is also advisable to remove as much of the nerve
peripherally as is practicable in the affected locality in
order to give the nerve centre as much rest as possible and
prevent stimuli from reaching the brain along anastomosing
trunks. The removal of a large extent of the nerve trunk was
first suggested, I believe, by Professor Braun, as a means of
,dealing with the infraorbital nerve; he advised its division at
the foramen rotundum, and also at the infraorbital foramen,
.removing the whole of the intervening portion by traction.
M. Beau, of Toulon, recommended a sinlilar process to be
4dopted in the treatment of the inferior dental branch, divid-
ing it at its entrance to the dental canal, and at its exit from
the mental foramen, and removing the part between. But Pro-
'fessor Thiersch7 justly has the credit of carryinig out this
.plan of nerve extraction more thoroughly, and -extending
it to all the divisions of the trigeminal. He frees the
nerve from its connections at some spot easily accessible, and
then by a process of.torsion with specially constructed forceps
.he is able to draw out a considerable length of it both distally
and proximally, tearing the central end away, and cutting
the peripheral. By this means very large portions of the
nerve can be removed, and so, it is hoped, recurrence of the
,neuralgia more effectually prevented. He recorded 28 cases of
'the operation in 1889 performed on 17 different patients,
having operated 11 times on the infraorbital, 5 times on the
supraorbital, 4 times on the inferior dental, 3 times on the
lingual, and once on the mental. Five or six centimetres can
be removed from th e supraorbital; and he showed two speci-
anens of the lingual nerve that had been extracted from the
-cadaver, 9.5 and 15 centimetres in length respectively. Of the
,second specimen, 6 centimetres were central and 9 peripheral,
,measured from the angle of the jaw beneath which the nerve
-was grasped; and he calculated that it was torn through only
one or two centimetres from the Gasserian ganglion. As to his
results on the living subject. a marked degree of success had at-
tended his practice. Only one case had relapsed, and that in a
veryhystericalsubject,whilstseveral of the operations hadbeen
performed six years previously. Paresis of the facial muscles
ihad occurred temporarily in a few instances, and this I attri-
'buted to damage to the facial nerve terminals through the
*avulsion of the sensory twigs distributed with them.
The value of nerve-stretching as a means of treatment was

accidentally discovered by Nussbaum, of Munich, in 1860, from
the disappearance of a tetanic spasm of the arm after an ac-
cidental stretching of the ulnar nerve during resection of the
-elbow. In 1861 Hauser, similarly by chance, cured a contrac-
ition of the fourth and fifth fingers; and in 1869 Billroth8
,unintentionally cured a ca.3e of sciatica by traction made dur-
ing a thorough examination of the sciatic nerve; but it was
iNussbaum who reduced this plan of treatment to method,
,and first deliberately stretched the brachial plexus in 1874,1
whilst Vogt in 1876 appears to have been the first to use it in
trigeminal neuralgia. Since that date the operation has been
ilargely employed, and its value has been pretty accurately
.ascertained in the treatment of the many conditions to which
-it has been applied. Its use in cases of neuralgia has not
been very satisfactory, and especially is this so in facial tic.
*Statistics are not of iriuch value in the investigation of this
subject, inasmuch as the cases were kept under observation
for so short a time. Hahn, of Berlin, records 11 cases, how-
-ever, of which 8 relapsed after six or eight months, 2 were
utter failures, and only one case was really improved,
although not cured, and in this a portion of the nerve was
.excised after being stretched. Lagrange gives somewhat
-similar unsatisfactory accounts of the operationof stretching
the supraorbital nerve; out of 15 cases there was but 1 known
-cure after three years, and 5 were quite unsuccessful; in 1
-there was but temporary relief, and the subsequent histories
,of the other cases are not recorded; of 6 neurectomies of the
;same nerve 4 were successful. The same author contrasts
-neurectomy with nerve-stretching of the infraorbital nerve;
and whilst with the former 25.67 per cent. of the cases re-
mained free from pain after three years, only 12.57 per cent.

7 Deutsche Oesell.f.l(Ihirurg., 1889, p. 44.
X Arcluvf. klim. Chirurg., xiii, p. 379.

9 Dciitschc Zcits. f. Chirurg., 18874.

of those in which the nerve was stretched were similarly free
at the same time.

Practically it is now admitted by almost all surgeons that
nerve-stretching should be retainect as a means of dealing
with neuralgia of mixed nerves only, and undoubtedly it is
beneficial in some such cases. But with the fifth nerve,
which is almost entirely sensory, no permanent relief can
be expected from the operation, and neurectomy is infinitely
to be preferred.
Probably, however, in all cases of neurectomy a certain

amount of stretching of both central and peripheral ends
accompaniies the manipulations necessary to free the trunkg,
and it is a perfectly open question as to whether or not such
traction has any beneficial effect or otherwise on the course
of the disease. That central changes can result is now a
fact tolerably well established in those instances where the
nerves pass directly through short straight canals to the
central organ. Thus, Dr. Pauline Tarnowski, in the Archkive8
de Neurologie, May and July, 1885, has reported the results
of experiments made on rabbits. The sciatic nerves
were stretched and the spinal cords carefully examined at
varying intervals of time. If slight traction alone was em-
ployed-for example, 500 grammes-the only change found
was a transient hypereemia, which soon passed away. But
when the force reached 4 or 5 kilogrammes more definite
changes occurred, unnecessary to particularise here, beyond
stating that in the grey matter ha,morrhages and inflam-
matory exudations were seen soon after the injury, and later
on sclerosis with atrophy of the nerve cells, such changes
being always more marked in the posterior than, in:. the
anterior cornua. It is quite probable that similar effects may
be produced in the Gasserian ganglion by stretching the
branches of the third division, but evidently sufficient
curative effect is not thereby established.
One other plan of treatment which has been suggested

must be alluded to ere I bring this lecture to a close, namely,
ligature of the carotid artery. It was originally recommended
and practised by Trousseau, and, up to the present time, so
far as I can ascertain, but 18 cases have been thus treated,
and the results, as given by Dr. Fowler, have been as
follows:-

In 4 cases there was relief for over 3 years.
,, 3 ,, ,, ,, ,, 1-3 ,,

4 ,, I ,, ,, lyear.
1 ,, partial relief.

,, 2 ,, no relief.
One case was fatal. The longest period of relief was eleven

years, but it must be noted that some of the reported cures
had also been treated by nerve-stretching and excision.
Roser is stated by Madelung10 to have tied the external caro-
tid for tic thrice, with one cure.
Of this plan I have had no experience, and, indeed, have

heard of no cases in which it has been recently tried; but one
cannot help being struck by the above results, especially in
connection with the theory of obliterative endarteritis,
alluded to earlier in this lecture, propounded by Professor
Dana. The figures quoted indicate a measure of success
which is certainly somewhat greater than that usually atL
tending operations directed to the nerves themselves.
The mortality of the operation is certainly a serious objec-

tion to it, for although it will be less than when the artery is
tied for aneurysms, etc., yet Hilter calculates it is about 5
per cent. in these cases, and such a fact would exclude it as a
means of treatment, except as a last resort. Moreover, even
if not fatal, the possible effect upon the cerebral hemispheres
must not be lost sight of in advising such a plan of treatment.
That death has occurred from neurectomy is an undoubted
fact, but this is usually explained by septic contamination of
the wound, which can be avoided, and I am thankful to state
that I have not yet lost a case in any of my nerve operations.
If, however, there should be a recurrence of the pain after
dealing with the Gasserian ganglion, this operation of carotid
ligature can still be resorted to.

10 Archiv f. klin. Chit-., xvii.

DUTCH UNIVERSITIES-According to the Student' Almanac
-of Holland, the number of students of medicine in the three
Dutch Universities on December 1st, 1891, was 937, distributed
as follows: Leyden; 388; Utrecht, 299; Groningen, 250.
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