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told him that he had beginning softening of the brain, a diag-
nosis which exercised a depressing influence upon him.
He went to Europe, spending a few weeks at Kissingen and
about twenty-two months at Frankfort-on-the-Main, where he
lived an easy and quiet life and recovered almost entirely, ex-
cept that he had an occasional headache. He returned to
America and to his business in 1886, and for eight years from
that time he remained in comparatively good health.

In 1894, while walking o= the street, he suddenly felt an un-
pleasant sensation in his right arm, which he described as a feel-
ing as if a mouse or ants were creeping down his arm. After
this, sometimes at intervals of days, and at others of weeks, or
even months, he had similar paresthetic attacks in the right
arm; these were sometimes described as a tingling or battery
sensation. They came on suddenly and passed away in a few
moments.  After the attacks the arm would feel somewhat
heavy. During the attacks he was never unconscious and so
far as could be learned he never suffered from vertigo. From
this time on he was more or less neurasthenic and hysterical,
with periods of great despondency. He suffered much with a
feeling of pressure or distress in the head, which he usually re-
ferred to the left parieto-frontal region. At times it took on the
character of a true localized headache, but this was exceptional,
the uncomfortable sensation usually being described by the pa-
tient as a feeling of pressure or distress. He was fully able to
attend to his business until January, 18gg, although he was
often nervous and did not feel well. In 18g4 he consulted Pro-
fessor Eichhorst; he was also seen by others, but so far as I
could learn the diagnosis of organic brain disease was not
made, except the opinion expressed in 1834 that he had soften-
ing of the brain, which in the light of his subsequent history
was evidently witkout good foundation.

In June, 18gg, he first noticed that he was beginning to use
his right upper extremity awkwardly, and a week or two later
a similar awkwardness of movement became noticeable in his
right leg. From this time he had slowly increasing difficulty
in the use of his right arm and right leg, and especially the
former. The disability became markedly worse about the mid-
dle of August, and was described by the patient as a loss of
power, although my first examination of him, made August
21, showed that the disorder in the limbs of the right side was
ataxic rather than paretic. He had no pain in the affected ex-
tremities; but he complained frequently of a feeling of pressure
in the leit parieto-frontal region. He also had frequent attacks
of a hysterical character with great despondency.

My first examination of the patient on Aungust 21, 18gg,






4 CHAS. K. MILLS, W. W. KEEN, W. G. SPILLER.

nation and almost continuously at and after thislpe-,riod showed
many hysterical symptoms.

Almost daily examinations were made subsequent to this
time. The patient’s condition grew slowly worse. The notes
made from October 5 to g showed about the following con-
ditions: He continued to have diminished sensibility to pain,
touch and temperature in the right halfi of the body, not
notably worse than when previously examined. The tests for
hearing, smell and taste showed nothing of a decisive char-
acter, although taste at times seemed blunted on the right side
and at others on both. The right half of his tongue was con-
tinuously more coated than the left. The ataxia of arm and leg
became more and more marked, and the loss of power in these
limbs was slowly deepening into a profound paralysis. Astere-
ognosis was now of the most decided character. While the
knee-jerks were not markedly different on the two sides, per-
sistent ankle-clonus was now always obtainable on the right.
The Babinski reflex could sometimes be obtained on the right
ar.d sometimes not, but even when the plantar response was
normal the flexion of the toes was not as active on the right
as on the left. The toes of the right foot were now continu-
ously in a state of partial metatarso-phalangeal dorsal flexion.

It was noted about October ¢ that for a time that could
not be accurately fixed the patient had shown some amnesia
for names and words. He frequently could not recall the
names of his recent or earlier physicians, and occasionally he
was unable to recall the names of familiar objects. Because of
this difficulty he was at times unable to continue a consecutive
conversation. His amnesia varied greatly, however, at differ-
ent times, and seemed to be considerably affected by his emn-
tional state.

On October g he was tested as to his ability to read, using
a few lines from a newspaper and a poem containing chiefly
words of one or two syllables. He read slowly and with effort,
but did not mispronounce the words. He was quickly fatigued
by the reading. Now and then he complained of some disturb-
ance of vision, but this was not persistent and may have been
due to some defect of refraction.

He continued to complain of a feeling of pressure or pain.
or of something wrong in his head, usually putting his hand
at these times to the left side of his head near the vertex; occa-
sionally he complained of occipital pain, but his statements re-
garding pain in the head were vacillating.

On several oceasions in October he was examined by Dr.
S. D. Risley, who reported some disorder of refraction, but that
optic neuritis was not present. The tests for his color figlds
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slight paresis. The ataxia of the limbs of the right side was
now masked by the completeness of the paralysis. Hypes-
thesia as to touch, pain and temperature was about the same
as on numerous previous examinations. Right ankle-clonus
and the Babinski reflex were present, otherwise the deep re-
flexes were not much altered. The muscles of the hand, fore-
arm, arm, shoulder, breast and leg of the right side showed
distinct atrophy. He had extreme difficulty in recalling words;
he could not keep up a consecutive conversation and only with
difficulty answered questions regarding himself. He com-
plained, as often before, of pain on the top and left side of the
head. The sphincters of the bladder and bowels showed some
tendency to relaxation, and he was in a distressing emotional
state.

November zo the patient was taken to the private hospi-
tal of Dr. W. W. Keen, operation for the removal of a brain
tumor having been decided upon. The operation was fixed for
November 24, and the day previous a final consultation re-
garding the case was held, those present and taking part being
Drs. W. W, Keen, F. X. Dercum, J. H, Lloyd, W. G. Spiller,
S. D. Risley, J. W. McConnell and the writer, A re-examina-
tion of the patient was made at this time, but this developed no
new symptoms or conditions. The paralysis, anesthesias,
speech defect, reflexes, and emotional state remained as given
in the immediately preceding notes. Dr. 5. D. Risley made a
final ecritical examination with the ophthalmoscope and re-
ported the absence of all evidences of optic neuritis.

Two months previous to the date fixed for the operation
I had diagnosticated brain tumor, and then and subsequently
had fixed upon the left superior parietal lobule as its probable
site, although I regarded the growth as most likely originating
in the subcortex. With the accord of my consulting colleagues
it was decided to operate with the view of first uncovering this
portion of the brain. The localization was in the first instance
based upon loss of the muscular sense, impaired cutaneous
sensibility, astereognosis and ataxia. It may be well here to
briefly summarize the data which led both to the general diag-
nosis and to the localization of the growth; later the most im-
portant points in the case will be discussed in more detail.

About five months previous to the operation the patient
began to show some ataxia in the right arm and later in the
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early as 1884. It is more reasonable to presume that these
earlier symptoms were of a hystero-neurasthenic, or at least
of a functional character. With the exception of the occasional
subjective sensory attacks in the right arm he had no active
localizing symptoms for five years, although he was more or
less neurasthenic, hysterical and despondent. The history of
the case and the lesion and conditions found at the operation
show conclusively that the tumor was subcortical in origin,
and it was not until it had been growing for five years and had
reached the cortex in the parietal region that persistent active
symptoms were manifested. In discussing this case it is of
great importance to note the manner in which the objective
localizing symptoms developed. These were at first confined
to impairment of muscular and cutaneous sensibility with as-
sociated astereognosis and ataxia. All other localizing signs,
trophic, motor, visual, aphasic and reflex, were practically ab-
sent—a fact which, taken in connection with the early focal
diagnosis which was made, supports the contention of those
who helieve that for practical purposes the cerebral areas for
sensation and motion can be separated. The later symptoms,
in so far as they were organic, were partly those of destruction
and partly those of pressure. Unless the early symptoms were
kept constantly in mind and a close analysis of the progress
of the case from stage to stage was always before one studying
its phenomena, the added symptoms serve to cloud rather than
to clear the diagnosis.

The two things chiefly relied upon in making a diagnosis
were the order of development of the clinical phenomena and
a limited number of positive localizing symptoms. It will not
be necessary to recall here the facts showing the method in
which the case developed step by step after the first appearance
of active symptoms in 18gg. The appearance and progressive
increase of the ataxia and astereognosis, the slow augmenta-
tion of clinical phenomena which pointed to pressure or im-
plication of the cerebral motor regions, the increase in amnesia
and paraphasia, the presence with variations in degree of ankle-
clonus and altered plantar reflex on the same side, and the ap-
pearance of decided atrophy, constituted together an orderly
train of phenomena which could hardly be explained except on
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ventral horns, and to degenerations subsequent to peripheral
neuritis occurring in the paralyzed limbs; but it is not improb-
able that in some of the most marked cases the atrophy is re-
lated to the destruction of special trophic centers in the cere-
brum. Savill?> has recorded a case similar in some of its fea-
tures to the one here reported, a case in which a destructive
lesion of the gyrus fornicatus produced persistent vasomotor
and trophic changes in addition to a marked but temporary loss
of cutaneous sensation. It is worthy of remark that the lesion
in the case here recorded extended beneath the cortex very
close to the median surface of the hemisphere, and probably
involved to a certain extent the subcortical substance in the
same position as the lesion in Savill's patient. Before the oper-
ation I suggested to Dr. Keen the probability that the tumor
had invaded or nearly reached the cortex of the mesal aspect
of the hemisphere in the region of the quadrate lobule or the
posterior extremity of the gyrus fornicatus, and this was the
case as nearly as could be determined by the operation. While
the true trophic centers are protuberantial and spinal, lesions
in centain regions of the cerebrum may induce atrophy by
acting from a distance on these centers. These cerebral trophic
centers are probably not to be sought for, as has been sug
gested by some, in the motor region of the cortex, but in the
limhic and parietal lobes, which were the chief seats of lesion
in the present case and in that of Savill.

As the marked amnesia and paraphasia disappeared in a
comparatively short time after the operation, it is probable
that they were due to pressure upon the concept areas or upon
the tracts which associate the receptive areas for speech with
those on the motor side of the brain; or it may be that the
amnesia and speech disturbance, like the emotional condition
of the patient, were due to the irritating and inhibitory effects
of the tumor, and to the general demoralization of the patient.

The concentric limitation of the fields of vision and the
presence on one or two oceasions of temporary hemianopsia
have their explanation in the pressure of the tumor upon the
angular gyre and optic radiations.

The normal plantar reflex for at least two months before

* Brain, V., 14, 1801,
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with the median line at a distance of one centimeter. The
anterior border was just in front of the fissure of Rolando. No
serious difficulty was encountered other than the time con-
sumed on account of the thickness of the skull. This time was
diminished also by the freedom with which I chiseled, know-
ing definitely the thickness of the skull. The dura bulged
moderately into the opening. It did not seem more resistant
than usual at the upper part, but at the lower portion the dura
felt distinctly softer and suggested that there was probably
fluid beneath it. .

In order to avoid the large veins, and especially their para-
sinoidal enlargements, the dura was incised with the base of
the dural flap above., As I was dividing the dura along the
anterior border, the tumor suddenly came into view at the
anterior-superior angle of the opening.

When removed, I may add that the tumor measured 5.5 cm.
by 4.5 cm., and weighed one ounce and three drams. It was
made up of small granular masses about the size of those of
an ordinary raspberry, and was of a deep red or purple color.
In order to expose the entire tumor a considerable portion
of bone was removed by the rongeur forceps anteriorly and
superiorly, and the opening in the dura was extended until the
entire tumor was in sight. N'o exact localization could be made
by fissures, for by the pressure of the tumor all of these had
been obliterated. Evidently the tumor had begun as a sub-
cortical mass and had recently burst through the cortex, for
at the margins the cortical substance overlapped the tumor by
wedge-like portions of cortex, and gradually thinned as it
approached the tumor. By the knife and scissors I then in-
cised and cut the cerebral substance overlapping the tumor,
thus separating it from the brain substance. Toward the pos-
terior and inferior border of the tumor I opened a large cyst
lying at a depth of 5 mm. below the surface of the cortex. We
estimated the amount of fluid which escaped as fully an ounce
and a half and possibly two ounces. Some of it was caugh*
in a sterile bottle and was examined for bacteria by Dr. Jaseph
Walsh. It proved to be sterile. Immediately upon the evacu-
tion of this fluid the patient’s general condition improved in
everv respect. In order to measure the depth of this cavity






















