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1 W. W. KEEX

Casg III.

Died in a week from septie infection

Casg 1IV.

The operation was done May 23™, 1895 and at present,
September 20" 1807, she is entively well.

Of ecases V and VI, I append a brief summary, since the
examination of the specimens from these two cases is an
important part of the pathological report which follows.

Of the remaining five cases (VII to XI inclusive), which
have never been reported, I give only a brief résumé of
each sufficient to compare with the pathological report. 1
-shall publish them more fully hereatter.

In conjunction with my own remarks on the removal of
the ganglion and as a very important addition to our know-
ledge of the pathology of tic douloureux, I have heen so
fortunate as to secure the cooperation of my friend,
Prof. William G. Spiller, who has examined with great care
the seven speciimens which I had removed, and which were
asyet unexamined, Inall of these ganglionie tissue was found.
These specimens cover the cases V and VI of my second
paper, and all the five additional cases (VIL-XI inclusive)
here hriefly reported. 1 consider myself most fortunate in
heing able to enlist the services of so accomplished a nenro-
pathologist as Prof. Spiller, and the value of his contribu-
tion will be seen not only in the text, but in the beautiful
illustrations, for which we are indebted to the skill of
Miss A. G. Newhold.

It will be observed thatofthe eleven, ten were secondary
operations, multiple peripheral operations have been done
in all the cases before the ganglion itselt was attacked,
with the exception of one case (Case VIII). In this case,
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had nenralgia in both second and third divisions. On July 17, 1891 T re-
moved the inferior dental and the infra-orbital nerves in the orbit.
Opevation, October 6% 1895, Posterior branch of middle meningeal di-
vided in chiselling the bone, Anterior branch torn in its canal on turning
down the flap. Both branches secured with considerable difficulty. In lifting
the temporo-sphenoidal lobe the middle meningeal ruptured at the foramen
spinosum ; controlled by Allis’ dissector and packing with ganze. The second
and third divisions were then divided at their foramina and grasped with for-
ceps, but on endeavoring to remove the ganglion by traction on the two ner-
ves, the two branches tore off from the ganglion, The ganglion itself was
then removed with a curette. The caverngus sinus was visible and avoided.
The gauze was removed in three days and wound healed in a week. A corneal
nlcer developed, but after a great deal of trouble, the eve was saved with
good vision, Sept. 2bth, 1897, 1s still free from pain. Vision good. Weight

has rizen from 9GS fo 15210hs
B 4

L ] I
Fig. 1. — Specimen Caso V: a, Gaszerian ganglion; &, IT division;

5 '
& I divigion. Natoral size,

c

&

Case VI. — Removal of the entive ganglion infact with its second and thivd
divisions and its sensory and motor voots back to the pons in a piece 4 cm.
long afler four prior operations ; recovery; eure for heo years ! posi-ope-
rative corneal wleer,

C. W. E,, aet, 33, Neuralgia for five years. In March 1895 the right
upper teeth and the alveolar process removed. Since then three other opera-
tions, including removal of the infraorbital nerve and antrom drilled.

Operation, November 2204, 1895, Preliminary stitching of eye-lids; an-
terior branch of middle meningeal torn at a point where a large branch
penetrated the bone. On lifting the temporo sphencidal lobe a forions hemor-
rhage from the middle meningeal, ruptured one-guarter of an inch above the
foramen spinosnm, took place, though the lifting had been done with the
greatest gentleness, Vessel ligatured ; ganglion seized with a pair of he-
mostatic foreeps before division of the second and third branches. Branches
then divided and the ganglion twisted with the forceps, removing the
ranglion with its second and third divisions and both roots entire. Pro-
fuse hemorrhagze followed the twisting out of the ganglion; temporary
packing did not arrest it, and I, therefore, packed with a strip of ganze
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Third division tore looge and removed ; no shock cansed hy avulsion. Went
home in ten days; highest temperature 100° F.

September 25th, 1897, General health excellent; has gained twenty five
pounds in weight; no return of the tie, but an obsenre « ereepy » feeling in
his right face, Vision good.

Fig. 3. — Caze VIL The larger fragment is the
ganglion with part of the sensory root to the
right. The thin filament to the right and below is

the molor root. To the lefl and below s Uhe TT di-
vigion, The smaller fragment iz the T division
biroken off.

Cask VILL — Removal of Gasserian ganglion as a primary opevation ; possilile
tear of cavernows sinus  controlled by packing ; wneventful vrecovery [ cuve
Jor three weoels,

Mrs. A, W. 5., aet. 69, Present trouble began in 1878; all teeth removed.
Pain in all three divisions.

Operation, January 24t 1806, Eye-lids stitiched together. Anterior branch
of middle meningeal in a complete canal ; posterior in excessively deep groove,
both torn, therefore, in turning down the flap. Both vessels ligated. Ganglion
twisted out.

Second division tore loose from ganglion and, in the rugh of blood following
the avalsion, was lost. Hemorrhage so severe that I believed the cavernouns
sinug was torn; readily controlled by packing with gauze. Highest tempe-
rature third day 100°,6 F. Ganze removed on third day, and on the same day
tha sutures in the eyelids removed, and the Buller shield applied.

She had no tronble with the eye. Three weeks after the operation she
was free from pain, Later letters have licited no answer,

o

Fig. 4. — Gaze VIIL. Fig. 5 =— Case IX.
Gasserian ganglion. Gasserian ganglion

Casg IX, — Removal of (Gasserian ganglion after one prior opevation; wound
af cerebral vessels while making osteo-plastic flap; rupture of cavernous
sinus ; packing with gavze ; coma and hemorvehage ; death in three days.

George K., aet, 49, Pain began in 1879 in right upper canine, teeth extracted,
In 1889 infra-orbital resected, giving relief for two and a half years on the
cheek, but the pain in the forehead still remained. When seen, the first and
second divisions were involved, but the lower jaw was not.
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a handkerchief without the ghield produced friction on the cornea followed
by a corneal nleer, from which he ultimately lost his evesight. Has heen
entirely free from pain up to the present time, October 1 | 1897,

Fig. 7. — Caze X1 The larger reticulatod mass to the right is the Gasserian ganglion.
The detached piecs is the II division,

4
o

To sum up the results of Prof. Spiller’s researches, we
may say that, in a general way, the pathological changes
which he has found are: 3

First. That the medullary substance of the nerve fibre
within the ganglion and its branches is immensely swollen,
atrophied, or entirely gone, depending on the intensity of
the disease

Secondly. That the axis eylinders similarly are man-
kedly degenerated or entirely destroved.

Thirdly. That the cells of the ganglion itself, in at least
one case, are so degenerated, or atrophied, that there would
even be doubt whether we were dealing with ganglionie
tissue were it not for the oceasional nerve cells seen.

Fourthly. That the vessels are very distinctly sclerotie.
In one instance the lumen is even entirely obliterated.
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operation; f) its efficiency as a means of permanent cure,
and ¢) whether its disadvantages, especially the possibility
of the loss of the eye on the operated side, can be avoided.

) The mortality of the operation may be taken as that
shown by Tiffany’s table, in which of 108 cases, 24 died, a
mortality of' 22,2°/ . For an operation done by modern an-
tiseptic or aseptic methods, a mortality of over one-fifth
is very large. I have no doubt it will be diminished in the
future, as we learn by experience to deal with its vicissi-
tudes and emergencies, In faet, surgically speaking, we
mast master and overcome so large a mortality. No one who
has ever resected a Gasserian ganglion will speak lightly of
the operation. Even now after having operated on eleven,
I always approach the operation with a certain amount of
hesitation. The mortality alone would cause me to answer
the third question positively in favor of the resection being
reserved for the last of the series of operations, instead of
the first.

/) What has been the history of the cases as to eure?
So far as | know, there have been only four cases in which
the pain has returned; one reported by Rose, one by Dana
and two by myself. But, I especially desire to call atten-
tion to the fact that my own two cases of recurrance of
pain were my first two operations; that in Case I no mi-
croscopical examination of the fragments removed was made,
and in Case IT the examination revealed no ganglionic
cells nor nerve fibres. Case I, as I now look at it, was
imperfectly done, and Case II still more so. Therefore,
the recurrence of pain in these two cases cannot be used as an
argument against the removal of the ganglion. The facts
as to recurrence of pain in these two cases have been given
earlier in this paper. In addition to this, Krause has re-
ported one case in which the sensory root was found di-
scased, and the pain returned on the other side of the
face. We ecan conclude, therefore, in general, as a result
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IT. To what extent shall the ganglion be removed?

Tiffany has expressed the opinion(1)that the motor root
can be saved, and (2) that it ought to be saved. In a number
of my ecases, though I have made no attempt to save the
motor root, the muscles of mastication, on the operated side,
were not wholly paralysed. In Case VI, in which the motor
root was certainly removed, the musecles of mastication, on
the operated side, are atrophied and nseless, but the patient
can readily masticate meats, the lower jaw being easily
moved by the musecles of the opposite side. I do not, however,
myself believe that the motor root ean be preserved. In the
first place, I do not think that, from an operative point of
wiew, 1t 1s possible to do so, and, secondly, the very careful
dissection of the ganglion made by Jouvara (Chipault's Tra-
vecr de Newrvologie chivurgicale Vol. 11, 1897, p. 205) makes
me sure that this is even anatomically quite impossible. He
says (pp. 209--10) « the masticatory nerve [by which I take
it he means the motor root] and its branches are very adhe-
rent to the trunk of the inferior maxillary division, and
are contained in the same sheath of connective tissue: the
separation of these two nervesis difficult even by the most ca-
reful dissection, and to avulse the inferior maxillary without,
at the same time, avulsing the masticatory nerve is ve-
ritably impossible » . Tiffany, however, is speaking of eutting
the masticatory nerve before it becomes a part of the infe-
rior maxillary. If this cannot be done on the dead body
by the most eareful dissection, how much less can it be
done on the living during the exigencies of an operation.

In the microscopical examination of my case (Case VI
the motor root was found to form an mtimate part of the
third branch so near the ganglion that it wounld have been
very difficult, or even impossible, to separvate it from the
ganghon at the time of operation. Another point is wor-
thy of mentioning: the peripheral sensory branches must
degenerate after resection of the ganglion, and it may be
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cells are diseased, any stimulus from the first division
will excite sensation in them, and thus may bring about
a retum of the pain.

As the only objection to removing the whole ganglion
— the effect upon the eye — can now, I think, be overcome,
we ought, 1 believe, distinetly to aim at the removal of
the entire ganglion.

II1. Shall the ganglion be removed as a primary ope-
ration — the very first atter the disease has set in —, or
shall it be left till the last operation: that is to say, shall
we perform as many peripheral operations as can be done
first, and only remove the ganglion when we are driven to it?

I believe that this last is the proper position to take.
While Prof. Spiller, from his investigations of the pathology,
is not able to say positively whether the ganglion becomes
discased primanly or secondarily, yet as he points out, the
clinical evidence would lead us to believe that the ganglion
is the last of all to suffer. Of cowrse, after any peripheral
operation, just as after an amputation of an arm, dege-
nerative changes will set in wich will go direet to the
Grasserian ganglion, and may, so far as we know, reach to the
pons, or even possibly the cortex, just as after an amputa-
tion of the arm, degenerative changes can be traced into
the central nervous system; yet these are very different
from anything like an ascending neuritis, which would
involve the ganglion in inflammatory troubles as a result
of the preceding disease of the nerve branches.

The effect on the ganglion, even after eighteen years
of suffering, in Case VIII, was very slight. This, so far as
I know, is the only examination of a ganglion in wich no
peripheral operation had been done, and in which the exa-
mination is, therefore, free from any suspicions of alteration
in the ganglion other than that due to a possible aseending
neuritis, It must be stated, however, that the entire ganglion
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could not be examined microscopically. If the ganglion
is not diseased, therefore, primarily, I believe that we onght
toattack the disease where we know it exists, namely,— in the
peripheral branches. If the ganglion is primarily diseased,
we cannot understand how it is that relief is afforded for
one, two, or three years. The simple shock of the operation
would not keep a diseased ganglion quiescent for months or
years. My own conviction, based on examinations so far made,
is that the disease in many cases, at least, is primarily pe-
ripheral, and that the ganglion 1s mvolved by extension
upward. In those cases in which some local growth is found
on the branches of the fifth nerve, the cause of the pain
must, of course, be peripheral, and we have no means of
detecting the presence of such a lesion previous to opera-
tion. I would, therefore, urge not only that the removal of
the Gasserian ganglion should be the last operation, but
I would specially nrge that peripheral operations be done
early. Most operations for tic doulourenx are made two,
three, five, ten, or even twenty years after the disease
began, and after vain attempts have been made to cure by
drugs. My own view decidedly is that if after the disease
has positively existed for so long a period as three or four
months, and if during this time, while drugs mavhave re-
lieved, they have not cured it, T would wait no longer, but
instantly do the peripheral operation in hope of arresting the
peripheral disease and preventing its wpward course, which,
in time, will result in its finally involving the ganglion.
When we remember the fact that all peripheral operations
are virtually without any danger to life, and that they re-
lieve for a considerable time, and that we are in a position
now to state that the mortality of Gasserian operations is
over 20 per cent., and that in a small percentage of cases
even the removal of the Gasserian ganglion may not surely
and permanently cure, I think we are in a position to say
that the removal of the ganglion should not be done till we
a
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have exhausted our resources in pheripheral operations; or
till a larger surgical experience shows that the removal of
the entire ganglion wifl cure permanently, and a better sur-

gical technique greatly lessens the present mortality.

IV. A FEW POINTS IN TECHNIQUE. i) Access to the era-
el r'-rr.f'r'.l"‘rfr. — There 1s no question m my mind that either

Fizx. 8 Shows the natural size of the piece of lo lofarm gauze (37 ® 6 inches) packed

i the cavily ol the skxip FoF three davs without ha Nne; sran srawiss

the Hartley-Krause operation, or the operation Doyen (which
| have never vet il[l’i‘llll]li*li!. 01" H1 llFl[']'.’!TiLﬂ'l somewhat ana-
logous to it described by Poirvier in Chipault's Travawe de
."'l.'r'.l.'.l'u."'u_rj.r.f'r' r'f:;.l'fu'_qa"f'ufﬁ vol. 11, 1897, p. 213, 18 the ]l]'l.*i'E-—
rable one, All of these approach the ganglion from the side,
and by lifting the temporo-sphenoidal lobe. By no possibility
can one work with the same advantage, either as to light
or facility of manipulation, by Rose's method. Whether the
tlap shall be raised by chisel, or drill, or saw, I think is a
matter largely of preference of each individual operator.
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odotorm gauze, will overcome the difficulty if the vessel
cannot be ligated. On no aceount, in my opinion, should the
external carotid be ligated as a preliminary measure. In one
case in this city (Philadelphia) in which it was done, ne-
erosis of the temporal flap took place, and the patient’s
death from sepsis followed as a result.

¢) The removal of the ganglion itself is best done by
Krause's method; namely, — uncovering the ganglion and
then seizing it, and slowly twisting it out, after dividing
the second and third divisions at their foramina. This
method of removal should be employed instead of the un-
certain method of « breaking up » the ganglion when we
act blindly and unscientifically.

) The preservation of the eye. The method which.
experience has taught me now definitely to adopt is as
follows: — either immediately before, or at the close of the
operation, I disinfect the eye, and sew the two lids together
by two or three stitches, drawing together only the middle
of the lids. This leaves the two ends open sufficiently,
first, for washing the space between the lids and the eye-
ball with a warm boric acid solution to wash away any
muens, and also leaves enough space for us to observe the
cornea when the patient looks strongly to one side. This
ocelusion of the lids should last for not less than four or
five days. The stitches may then be cut, and the eye im-
mediately covered with a Buller shield, 1. e. a watch glass
held in place by means of, either a cirenlar fenestrated
disk of rubber plaster, or by four separate pieces of plaster.
I prefer the circular plaster.

The reason for the corneal uleeration and loss of vision,
or loss of the eye, is undoubtedly, first, the drying of the
cornea due to the want of appreciation of its drying, by
reason of its being anaesthetic, and, thervefore, to want of
winking, by which the cornea is kept moist; and, secondly,
as another result of the want of sensitiveness of the cornea,
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Casg V.

The nerve fibres are greatly altered, in many the me-
dullary sheaths are much swollen, and no traces of axis
eylinders can be seen; in others the latter are represented
by wregular and separate masses of a hyaline-like red
substance, which have little resemblance to normal axis
eylinders. Many nerve sheaths are entirely empty. The
vessels are selerotie, and some of the smaller ones are enti-
rely closed. The ganglion cells are in different stages of
degeneration; some are faintly stained and have very in-
distinet outlines, and there are numerous spaces in which
the cells have entively disappeared. Some of the nerve
cells are very small, and without nuclei and nucleoli, and
the connective tissue between them is inereased in amount.
The pericellular spaces seem to be somewhat larger than
in normal ganglia, and appear as if the cells had shrunken
away from their capsules. No very great difference can be
noticed in the condition of the second and third branches
of the nerve, for they seem to be nearly equally diseased.

Caseg VI.

The ganglion removed from Case 6, presents on mi-
croscopieal examination most distinet evidences of degene-
ration. The medullary sheaths on many of the intragan-
glionic fibres are greatly swollen, and the fibres have an
irregular, beaded appearance in longitudinal sections. Some
bundles, cut transversely, contain masses of medullary
substance varying greatly in size, and of most irregular
form, and without a trace of axis cylinders.

Stained by the method of Azoulay or Weigert, these
masses of medullary substance stand out prominently, and
it is noticed that frequently they are not continuous with
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The process has evidently reached a stage in which the
swollen axis eylinders have in large part been removed.
The connective tissue about, and between, the bundles of
nerve fibres is not very excessive, but is increased to some
extent between the individual fibres.

The ganglion cells are somewhat more irregular in
outline, the smaller cells are more numerous, and the pe-
ricellular spaces are larger than in normal ganglia. Many
cells contain vacuoles, but the nuclei are not excentrie.
and the nucleolus can usnally be seen. The pigmentation
of the cells is not excessive, and the capsules of the cells
do not appear to be much thickened, nor are their nuelei
unusually numerous. The intercellular tissue is not notably
inereased. In some places the cells are very small and
faintly stained, though a few appear unusually large and
swollen, but these are comparatively rare. The most striking
alteration of the cells 1s the atrophy with the enlargement
of the pericellular spaces, of which the latter may be due
to changes which have occured after removal of the gan-
glion.

The small vessels in many parts of the ganglion are
greatly altered, some are completely closed by the prolife-
ration of the tissue in the walls of the vessels, while others
show only a slight alteration.

Caseg VII.

The ganglion cells are most irregular in shape, and
appear to be somewhat more separated than normally from
one another by overgrowth of the intercellular connective
tissue. Some of the cells are not sharply defined from the
surrounding tissue, and some do not contain distinet nuclei
or nucleoli, In some places the ganglion cells have been
destroyed and removed, in others the cells contain much
pigment and some vacuoles. The cellular changes are greater
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of blood. In the process of hardening the inner coats at
one portion have contracted, and withdrawn from the outer,
leaving an open space.

Casge X.

The medullary sheaths, in certain parts of the sections,
are enormously swollen, and the axis eylinders have been
almost entirely destroyed and removed, leaving small lnmps
of a pinkish hyaline substance here and there. Many nerve
sheaths may be found i which the medullary substance
and axis cylinders have entirely disappeared. The vessels
seem to be less affected than in the other cases in which
evidences of intense degeneration have been noticed. The
ganglion cells have indistinet outlines, and some stain very
faintly. The intercellular tissue is increased in amount, and,
thronghout the sections in which the ganglion cells are
found, numerous granular corpuscles are noticed.

Casg XI.

The ganglion cells are vacuolated, but do not appear
to be greatly altered, nor are the cell capsules notably
thickened. In portions of certain sections nerve bundles are
found in a high degree of degeneration: the medullary
sheaths have almost entirely disappeared, leaving only gra-
nular masses here and there; the axis eylinders are swollen,
and the connective tissue and empty nerve sheaths occupy
a large portion of the fields. The vessels are somewhat
altered.

%
%
In six of the ecases just described the lesions are of an

intense degree and unquestionable. In a seventh ecase
(Case VIII) they are much less distinet.
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The investigations by Thoma * of the blood vessels from
the painful areas in supraobital neuralgia, and his expla-
nation for their sclerotic condition, are most interesting.

Rose * has also remarked on the size of the vessels and
the substantial thickness of their walls in some of the cases
on which he operated. He found great alteration of the
peripheral nerves in trifacial neuralgia. The appearances
were those of chronie neuritis, and were often more marked
at the peripheral, than at the central end of the nerves,

Microscopical alteration of the peripheral branches of
the fiftth nerve in cases of tie douloureux have also been
noticed by Tuffier®, De Schweinitz ®, Horsley 7, Tripier?®,
Putnam *, Krause ', ete, and macroscopical changes have
heen detected by Tuffier V', Mears ®, Tripier ¥, Keen ", ete.

Krause’s ¥ book is the most thorough which has as yet
appeared on trifacial neuralgia. Though he found altera-
tions in branches of the fifth nerve which had been slowly
twisted out, he was unable to detect changes in the vessels.
Krause observed marked lesions in the Gasserian glanglion
in cases of tic douloureux, but only in one case could he
demonstrate changes in the sensory fifth root, and in this
case after the pain had disappeared on one side of the face,
as a result of excision of the ganglion, it recurred on the
other.

Krause could not find the selerosis of the ganglion, which
other writers deseribe, and which eertainly exists in one of
Keen's cases (Case 1X).

In six of Krause’s seven cases, resection of the nerves
had preceded, by some years, the excision of the ganglion,
and he justly compares his findings with those seen after
amputation, but he regards them as too intense to be me-
rely secondary; he thinks the question cannot be positively
settled until a ganglion is examined, the peripheral nerves
of which have never been resected. This examination has
been made in Case VIII of this paper. In none of Krause's
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may be excentrie, and even bulge the cell wall. The c¢hro-
mophilic granules are altered, the cells atrophy, and the
pericellular lymph spaces become enlarged. Just here, we
may mention, however, that Lenhossék’s" recent studies on
fresh spinal ganglia, obtained from an executed man, have
taught us that when the ganglia are properly hardened
such pericellular Ivmph spaces do not exist. Fleming ™ also
says that large vacuoles are found in some cells. He thinks
it is quite comprehensible that the cells of the ganglia should
suffer before the cells of the anterior horns, inasmuch as
nerve impulses pass normally to them from the site of the
lesion.

Kowalewsky " eut the sciatic nerve in animals, and in-
jected a few drops of a 5 °/, chromie acid solution into the
central end. The animals were killed two to four days later,
and the chromophilic bodies of the cells of the spinal gan-
olia were found much altered.

If, therefore, such alterations of the ganglion cells oceur
within a few days after resection of the nerve, we may
expect greater changes when the time which has elapsed
since the operation is reckoned by vears, instead of days.
And yet, it is possible that some of the lesions of the gan-
glion cells, which have been described, are only of a tem-
porary character.

Neuritis may ascend. Tt seems that the possibility of this,
though often disputed, must be acknowledged. M." de
Majewska ® has recently written a thesis on the subject.
She states tat the lesions of ascending neuritis are the same
as those of ordinary peripheral neuritis; viz. fragmentation
of the myelin, multiplication of the nuelei, and alteration
of the axis evlinders. There is no reason why this neuritis
should not extend to the cells of the Gasserian ganglion.

It would be well, of course, to examine an entire Gas-
serian ganglion in a case in which resection had never been
performed, but the examination of the motor root, in a case
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the pons seemed to be the cause of the suffering in the face.
Indeed Gowers says distinetly that we know nothing of the
sensory tunction of the posterior ganglia, and are justified
in looking to the nerve cells within the cerebrospinal axis
as the seat of the morbid process.

In a case of trifacial neuralgia, therefore, attention
should be directed, not only to the condition of the Gasserian
ganglion, but also, if possible, to that of the sensory nucleus
of the fifth nerve, and to the spinal root.

We must acknowledge, it seems to me, that pain is not
the usnal manifestation of a lesion confined to the brain or
cord, and, indeed, the presence of pain in cases of suspected
hematomyelia leads one to diagnosticate hematorrhachis.
We do not, as a rule, find pain in chronic degenerative
processes of the cord, which respect the posterior roots and
meninges, as for instance in syringomyelia, but we find it
as an early symptom of tabes, which is also a chronie pro-
cess, but one which affects the posterior roots.

As Gowers states, vasenlar dilatation attends functional
activity, and it is probably also true that vascular dilata-
tion, if not excessive and too prolonged, canses functional
activity. Execessive functional activity of sensory cells may
be manifested as pain, but it is possibly equally true that
diminution, or imperfect quality of the blood supply, may
be a cause of pain. How can we better explain the fre-
quent headache of anemia? If, therefore, we find altera-
tion of the blood vessels within the ganglia, we may, with
reasonable suspieion, look upon the condition, in part at
least, as the cause of the pain, and may believe that peri-
pheral irritation, which under normal conditions would
not be perceived, would be sufficient to produce painful
sensations,

As yet, as far as I am able to judge from my researches
in the literature, the Gasserian ganglion excised from a
case of trifacial neuralgia has never been examined by the
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this respite the ganglion cannot be greatly diseased. No
branch of the fifth nerve is sharply limited to any one
portion of the Gasserian ganglion, and were the ganglion
primarily diseased, the resection of one branch would not
remove the peripheral irritation transmitted by the other
branches to the hypersensitive cells.

There can be no doubt that intense alteration of a
chronie, inflammatory character may be found in the Gas-
serian ganglion in certain cases of tie doulonreux, and also
that the sensory root in such cases may be intact. This, it
seems to me, is a satisfactory explanation for the relief of
pain experienced by many patients in whom the ganglia
have been excised.

The removal of diseased cells within the Gasserian gan-
glion, which are capable of responding abnormally to every
peripheral irritation, may well be attended with the relief of
pain. Excision of the ganglion destroys at once the paths
of painful sensation from a large area.

The mtegrity of the sensory root, in the case in which
the whole ganglion was removed by Professor Keen, 1s a
fact of considerable importance. It teaches that, though the
ganglion may be greatly diseased, the process may be arres-
ted at this point. In the other ecase in which the sensory
root was examined, the only other case (Krause) in which
it is positively stated that such an examination was made
(though Krause may have examined the sensory root in some
of his other cases) the fibres were found diseased, and the
process extended to the other side of the face. This report,
and the four cases (one reported by Rose, two by Keen, and
one by Dana) in which the pain returned after removal of
the ganglion, though we are not sure that all portions of
the ganglion were exeised in these cases, must make us
prepared for the possibility of a renewal of the suffering
in some instances, even after the excision of the Gasserian
ganglion.
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EXPLICATION OF THE PLATES.

Prate 1.

FiGURE @ — Portion of the sensory root from Case VI. The nerve fibres
are normal.

Froure b — Portion of the second branch of the trigeminal nerve, near the
Gasserian ganglion, from Case VI. The axis eylinders have entirely
disappeared, and the meduollary sheaths are enormously swollen. In
many places the medullary substance of two or more nerve fibres has
united into irregularly-shaped masses.

Ficure ¢ — One of the nerve hundles within the Gasserian ganglion, from
Case VI. Numerous swollen and irregularly-formed axis cylinders may
ba seen. In most portions of the field these appear as drops of a red,
hyaline-like substance, but in one portion an axis eylinder of conside-
rable length may still be seen,

Fioure o - Portion of the Gasserian ganglion at the entrance of the third
branch of the trifacial nerve, from Case V1. The medullary sheaths
are most irregularly swollen, and at the right of the field empty nerve
sheaths are observed (Method of Azoulay).

FiGure ¢ — Swollen medullary sheaths, and empty nerve sheaths, from the
Gasserian ganglion, in Cage VII.

Prare 11.

Figure f— Part of the (Gasserian ganglion, from Case IX, Only two gan-
glion cells are seen in the drawing: the others have degenerated, and
their places are occupied by connective tissue. This portion of the
ganglion presents a high degree of sclerosis.

FiGURE g - Portion of a normal Gasserian ganglion. A sharp contrast is
offered to the preceding section.

F1GURE & — Blood vessels from the Gasserian ganglion, in Case IX. The
walls are greatly thickened, and the lumen of the large vessel has been
almost entirely obliterated. In one place the innermost layers of the
vessel have contracted from the onter during the process of hardening.
Smaller vessels, in the upper part of the field, are entirely closed.

F1GURE ¢ — A nerve bundle of the trigeminus close to the Gasserian gan-
glion, from Case X. Only a few nerve fibres are present, and every-
where an abundance of connective tissue is seen. Three much swollen
medullary sheaths are in the field,
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