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died soon after the operation, recovery from the paraplegia
taking place in six cases only.

A few years later, Collins ® analyzed 7o cases which had
been recorded subsequent to the publication of Starr’s statis-
tics. Of these, 30 received surgieal treatment, in 12 of which
the result was successful, and in eight only partially successful.
In 10 cases the result was unsuccessful or fatal. Among the
40 cases of this series in which no operation was attempted,
the autopsy revealed an operable tumor which could have been
removed in 14.

In the more recent contributions, the percentage of recover-
ies is even higher; Schultze® in 1903, recorded a series of
seven cases of extramedullary tumor, in which extirpation of
the tumor was attempted, with three recoveries. Two years
later Oppenheim* published three successful cases in a series
of six operations ; and Pearce Bailey ® in a recent paper reports
six cases in which extirpation was attempted, with three re-
coveries, one dounbtful case, and one death.

In Oppenheim’s ® latest discussion of the surgery of spinal
cord tumors (1907 ), the statement is made that recovery takes
place m about 50 per cent. of the cases presenting a typical
clinical picture of extramedullary growth. Our operative sta-
tistics of tumors having this localization are even more favor-
able and I am convinced that with greater precision in
diagnosis and an improved surgical technic, they will even-
tually be much better.

The series of cases forming the basis of this paper repre-
sents my clinical experience in this field, during the past ten
vears. Thirteen cases in all are recorded. of which six were
extramedullary neoplasms. Of this latter aroup, one died as
the result of the operative procedure ; one survived the opera-

tion for nearly a year, the growth eventual

i y recurring; and
‘e 10Ur remaining cases may be regarded as successful, all the

patients making fair recoveries from their paralvsis and after

a considerable laines of 43 - P

* considerable lapse of time showing no symptoms of recur-
“CTICE T e e ] §

rence. In five other cases, an exploratory laminectomy was
performed, but the :

nature or localization of the growth pre-
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patient first comes under observation long after their disap-
pearance, their original seat may, as a rule, be determined with
certainty.

When pain is absent, other localizing signs must be de-
pended upon, such as muscular atrophy, paraesthesia, and the
upper level of objective sensory disturbances.

The disappearance of root pains, which have existed for a
considerable time, is usually caused by degenerative atrophy
of the compressed roots; in which event a radicular strip or
patch of anmsthesia or hypesthesia may usually be demon-
strated. In this connection it is well to remember Sherring-
ton’s law of the overlapping of sensory distributions, so that
two or more roots must suffer compression in order to produce
a demonstrable objective sensory disturbance.

I have already spoken of Brun's law, which refers a
root pain from tumor compression to the segment from which
the root arises and not to the root, in its intraspinal course.

Hyperasthesia may, however, be caused by irritation of the
root, which arises from the segment just above the growth.

sSymptoms indicating involvement of the anterior roots,
such as atrophic palsies of the extremities, are also important
as localizing signs, either alone or as more frequently happens
m combination with posterior root symptoms. In tumors of
the lower dorsal region there may be localized palsies of the
abdominal wall with reaction of degeneration and dislocation
of the umbilicus from the median line. With the onset of
medullary compression, the highest level of the objective sen-
s0TY 'li=§ttl1'1har1cn~ becomes a very important sign, and in this
connection a  diminution of sensation (hypasthesia and
hypalgesia) is as significant as a more complete sensory loss.
B “{sh‘-’“ present, a definite area of spinal tenderness or de-
ormity are most E1I'I[K_l'l"[4'it'lt as |(:-|::||i:-'_i,ng factors, but should
always, I believe, be considered in their relation to the purely
neural symptoms, otherwise :lE‘l'l:]}tjm: may result. I have
more than once observed local tenderness and slight deformuty
in a region of the spine when the root and medullary symp-
toms clearly indicated a different level of the cord, and which
was subsequently confirmed,
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CAsSE X,
gion, with exploratory laminectomy. Inoperable growth.

Case XI.—Sarcoma of the meninges in the lumbar region,
with autopsy. Inoperable growt

Caseg XIL.—Carcinoma of the spine, with 1':}11'.[11'1:::5.5(}[. of the
spinal cord at the twelfth dorsal segment: exploratory operation.

Casg XIIT,—Melanoma of the sacrum, with ':.'U:'Il!!l['l.“?-?-ifflﬂ of
the corda equina: exploratory operation.

Sarcoma of the meninges in the upper dorsal re-

1
L

Case I {Summary).—Ertramedullary tumeor of lower cervical
segments successfully removed., Onsel with pasns i the back
of the neck and left shoulder, later in the vight. Duration of
fains one year, followed by foccid paralysis of the left arm,
spastic paralysis of the left leg and dissociated anesthesiac of the
apposite side below the level of the third rib.  Pathological diag-
nosis of tumor, endothelioma. Nearly complete restoration of
function. Neo recurrence affer 7 years.

History—Mrs. 5., aped thirty-one, married; no children, no
miscarriages. A few months before the onset of present trouble
she fell and injured right hip. In October, 1901, was seized with
pains in back of neck, later extending into left shoulder, which
were very severe and sometimes lancinating. Later the pains were
also felt in right shoulder. Six months after the initial pains,
sharp lancinations also felt in upper chest below clavicles. One
year after pains had made their appearance the left arm became
weak and the left leg stiff and awkward. These symptoms
progressed gradually and she soon noticed that the right leg
was insensitive to heat and cold. Of late there has been a
disturbance of the vesical sphincter and a girdle senszation im-
mediately above the umbilical level. She also has had paresthe-
s1as of both arms, more marked in the left. She states that
several months previously the neck had been quite stiff for a fime
and movements had increased the pain. This, however, disap-
peared and has not recurred sinee

Examination (Jamuary 23, Too1).—The cranial nerves .
¢ Y 23, Igo3). he cramial nerves are
I T R R
normal. The pupils are equal and react normally, Movements
i the mecl ara fre 1] e w15 ] z
of the meck are free Chere iz no abnormality of the F-]JlTl:ﬂ

column.  Sitting up and bending the head forward accentuates

the girdle sensat

at the umbilical level. Jarring of spine
and deen pressure cause no pain.  The |'.;!!'.'!!'.'-i~'- of the left upper

iremity 1o dicteEihitad ae £a11 Sy
i 1y, | listril ited as tollows., II!"-'L' are !'If':'."l'!.ﬁl movements

ey o










1100 [eACY
JHY Yy
i AwojeLry

SPINAL CORD TUMORS. 301

surface of the cord in this case by pressure upon Gowers's tract
was responsible for the dissociation of sensibility. The dura-
tion and severity of the root pains preceding the compression
of the cord were in favor of extramedullary growth. Of
especial interest was the presence of a girdle sensation at the
umbilical level. This association Dr. Fraenkel and I had
observed previously in a case of extramedullary tumor on the
anterior surface of the cord in the cervical region, so that we
were rather inclined to regard it in this case as possessing
some significance as an extramedullary symptom. Since then,
I have observed this symptom in central tumor in the cervical
region. The atrophic paralysis of the arm was attributed to
compression of the anterior roots of the sixth, seventh, and
eighth cervical, and first dorsal segments. It is interesting
to note that oculopupillary symptoms were absent, although
the intrinsic muscles of the hands were paralyzed and tactile
disturbances were present along the inner side of the arm.

Casg IT (Summary).—Extramedullary tumor ol the eighth
cervical and first dorsal segments, successfully removed. Onsel
swith paing in the bock of the neck, the upper poriion of the
chest and the inner nide of the rvight arm, followed seven years
later by simiilar pains in the corresponding distribution on the
left de.  Duration of root pains before the appearance of sphinal
cord compression about ten years. These consisted of sveakness
af r’t'HJ'II hand and f::rreﬂ'.*m with atrophy, spastic paralysis of the
right leg, and tactile, pain and lemperature disturbances below Hhe
fevel of the third rib, wove marked on the lefi side.  Pathological
Lffuguu.\‘l&—ﬁb?‘ﬂﬁua‘rmua. Partial restoration of function. No
recurrence affer five and one-half years.

History—Mr. W. M., age forty-five, manufacturer, single,
was admitted to the Preshyterian Hospital September 6, 1904
He iz a man of moderate habits. No history of venereal disease
or trauma. The present illness began twelve years ago with
néuralgic ['l.;l,'i[]ri in the upper p.u}rtinn of the right side of the
chest, just below the clavicle, and along the inner side of the
right arm. These pains continued with varying intermissions
up to the present time. They are described as intensely neural-
gic, somewhat like a toothache in character, Seven years [ater
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pains of the same character made their appearance along the
inner side of the left arm, as well as the upper portion of the
left side of the chest. During this entire time there were no
par@sthesia and no weakness of the arms, and he was treated
for rheumatism and neuralga without success. When the pains
apimﬂﬂ:ﬂl upon the left side their i]l[t:]lni!._v diminished somewhat
on the right. They were often of a throbbing character. For
the past year he has had a girdle sensation below the margin
of the ribs, and for the same length of time has been impotent
and very constipated, He has had a weakness of the wesical
sphincter for the past six months and some uncertainty of the
rectal sphincter. The girdle sensation is one of a feeling of
pressure which comes on at night but has usually disappeared
by morning after sleeping. It i5 increased in the sitting posture
and disappears when standing or walking. In July, 1903, while
if 5'.'-.'1:11:]11:1_&; he noticed that the right leg felt heavy and a little
stiff. and this has been gl'uwiﬂg progressively worse. Oeca-
sipnally he has parmesthesia of the feet, more especially of the
right.: He says that during the past week the neck has
occasionally felt somewhat sore and stiff. This he had not
noticed previously.

Exapmunation (August 18, 1904) —Patient can stand and
walk, but he drags the right leg which is distinctly spastic;
and there is a marked Romberg symptom. Cranial nerves are
normal. Pupils are equal and reactions present.  The movements
of the neck are quite free and cause no pain. There is no
tenderness on jarring or direct pressure along the spine. There
15 a distinct weakness of the flexors and extensors of the right
forearm, with slight atrophy along the ulnar sides of both fore-
arms and in the intrinsic muscles of the right hand. Fibrillary
twitchings are present in the intrinsic muscles of the hands,
inner side of the forearms and the extensors of the forearms
and triceps.

Sensations.—The tactile sense is practically abolished helow
the third rib anteriorly and the fourth dorsal spine posteriorly,
as well as along the ulnar sides of the forearms. The pain and
temperature sense are very much diminished helow the 1Li|lillt!ri.
mMoTe espe

lly of the left lez. The deep sensibility of the right
lower extremity 15 very much disturbed. Chere is a loss of

pain and emperature sense along the inner side of the right

- i
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There was also pain and painful twitchings in the legs and
arms, which lasted between two and three weeks, gradually
diminishing. September 10 there was sensitiveness to noises
and light and distinct oculopupillary symptoms in the right eye.
He was catheterized for the first week. There was no increase
of the anxsthesia. Much of the time for the first week he was
irrational and delirious. A week after operation he was free
from root pains. A peripheral peroneal palsy of the left leg
was discovered, due to pressure on the operating table or during
the early postoperative period when he was paralyzed. The im-
provement in the lower extremities was slow and steady, and
the peromeal paralysis cleared up. He regained sphincteric con-
trol. Five years after operation (1gog) there is no sign of re-
currence, he has no pain and walks with a cane. The right leg
is weak and spastic. The microscopic diagnosis of the tumor
was “ fibrosarcoma, vessels fairly numerous” (Path. Lab, Pres-
byterian Hospital).

Kemarks on Symptomatology—This case is of unusual
interest because of the long duration (ten years) of the pos-
terior root pains. For seven years neuralgic pains were
confined to the inner side of the right arm and the upper
segments of the right side of the chest, without any weakness
or numbness of the extremity. As the pains appeared upon the
left side in a corresponding distribution, they diminished in
intensity on the right side. This diminution was evidently due
to destruction of the root fibres, as objective sensory disturb-
ances were demonstrable along the inner side of the arm.  The
symptoms of cord compression appeared after ten years of
neuralgic pains, and were predominant upon the right side, as
was evidenced by the greater weakness and spasticity of the
right leg and loss of the deep sensibility of the lower extremity,
_ﬂf”] the greater anasthesia upon the opposite side of the body.
That fibrillary twitchings in the muscles of the right hand
and fu1'{-rir:n may be present in ext ramedullary tumor sitnated
on the posterolateral aspect of the cord, is interesting as it
might give rise to uncertainty in regard to the seat of the
growth. Twitchings of this character are commonly associ-
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ated with irritation and degeneration of the anterior horn cells
of the spinal cord, and are therefore a common symptom in
central tumors. It is possible that the long duration of pan
in this case may reflexly have induced an irritable state of the
anterior horn cells, with consequent fibrillations. The atrophy
which was present shows, however, that the anterior roots
must also have suffered from pressure. In this case also
a girdle sensation was present in the lower thoracic zones,
which disappeared after extirpation of the tumor. This sen-
sory symptom, referable to a much lower level than that of
the lesion itself, is in all probability an eccentric or referred
sensory symptom from irritation of intraspinal tracts. Al-
though the first dorsal segment of the cord was the seat of
compression, oculopupillary symptoms were not observed until
after the operative procedure.

Case 111 (Summary).—Exiramedullary tumor of the cervical
repion (third, fourth, and fifth segmeniz). Operation in fwo
stages. Swuccessful removal of twmor mass. Recurrence in ten
months. Second operation with removal of growth, followed by
recovery with fair restoration of function. Ne recurrence afier
four and a half years. Symplomatology consisted of pains in
the neck and shoulders with rigidity, followed two years later
by symploms of compression of cord, poralyses of the arms and
legs and nuld senmsory disturbances. Fathological diagnosis—
fibrosarcoma.

Mrs. C. C., aged thirty-one, was admitted to the Presbyterian
Hospital Oct. 27, 1g04. She was a patient of Dr. Max Mailhouse,
of New Haven, Conn., whose diagnosis and localization of the
tumor was confirmed by Dr. C. L. Dana who saw her in con-
sultation. She has had one child, no miscarriages. No history
of trauma.

History.—In January, 1goz, she was seized with pains in the
back of the neck, radiating into the left shoulder. This pamn
was severe but not constant and during the paroxysms the head
would be drawn down toward the left shoulder, assuming some
what the attitude in wry neck. These pains would come and
go, sometimes lasting two or three months, then disappearing for
a time, the longest interval having been three monmths. Ewven
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thirteenth day. Urination was involuntary for a few days after
operation and catheterization was employed. There were no
oculopupillary symptoms (the left pupil is still a little wider than
the right). The wound healed primarily. She made a prac-
tically complete recovery. The tumor was a fibrosarcoma.

A short time after her discharge from the hospital, November
13, 1904, she was practically well, except for stiffness in the left
shoulder, and in January, 1gos, the adhesions were broken up
under anmesthesia and the arm restored almost to normal. There
was no pain except occasional darts up and down the neck.
Some stiffness of the neck always persisted.

In August, 1905, the first symptoms of recurrence appeared,
consisting of pains in the neck and an aching pain in both hands,
This was soon followed by weakness of both arms and legs,
which gradually progressed. The girdle sensation in the lower
thoracic zone reappeared. The symptoms have been symmetrical
from the first and gradually progressive.

Examination (October zo, 1go5).—Patient can stand and
walk without assistance. The arms are weak in all segments,
the right more than the left. Movements of the neck are some-
what restricted by rigidity. No ataxia of the arms. Tendon
reflexes of the upper and lower extremities are all exaggerated.
There is patella clonus on both sides, no ankle clonus. Babinski
reflex on both sides. Abdominal reflexes faintly present. Super-
ficial sensations of the trunk and extremities are normal, as well
as the deep :u.‘nsibﬂil.;.‘ af the lower extremities. 1"’1||',|-i!5 are equal.
No vesical disturbances. There is a tender point about one and
a half inches above the vertebra prominens. The gum:ral comn-
dition is far better than it was a Year ago.

Surgical History—QOperation October 27, 1905, under gas
and ether anwsthesia. Incision to the side of the old scar. The
seventh cervical laminz were removed to determine the level of
the dura, which was covered by scar tissue above. The latter
was readily separated from the dura to the upper end of the
old l:’m'inﬂ'm“‘-}' opening. The cord ;Lppcarc{l flattened on the
left side and on careful dissection a tumor 5 x 2 cm. was exposed
on the left lateral aspect of the cord. This was removed piece-

meal. It was well encapsulated, at least in part, and the capsule
on the side toward the dura was removed cleanly, with a resulting
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Remarks on Symptomatology.—In this case root pains pre-
ceded the onset of symptoms indicating medullary compression,
by a period of two years. The pains were in the nuchal region
and were bilateral, and when severe, extended into the leit
shoulder. Very interesting and very suggestive of extradural
growth was the accompanying rigidity of the posterior muscles
of the neck and the wry-neck attitude during the paroxysms
of pain. It will be observed that the backward movements of
the head were unrestricted, and the lateral movements only in
a slight degree, toward the right side. That this symptom
may be entirely absent in extradural tumor of the cervical re-
gion, is shown conclusively by a case which I saw in consulta-
tion with Dr. David Bovaird in the Presbyterian Hospital, in
which an epidural perithelioma was successfully removed by
Dr. Joseph Blake.

There was slight tenderness on pressure over the cervical
region, but much less than is usual in primary affections of the
vertebral column. In this patient a girdle sensation in the
epigastric region was observed, as well as transient sensations
of constriction about the hips and across the breasts, probably
due to irritation of intraspinal tracts.

Case IV (Summary). —FExtramedullary tumor of the lower
cervical and upper dorsal segments. Operation, removal of
tumor; death after three days. Onset nine years ago. Withont
root pains. Gradually increasing paraplegia with sensory disturb-
anices and loss of the sphincter control of the bladder and rectum.
Pathological diagnosis—round-celled sarcoma.

Mrs. B AL aped l'ur::.'-::i_l;, was admitted to the I“n-:ah_-.-teriau
Hozpital June 12, [905. She wasa patient of Dir, I. Abrahamson
anil was referred by Dr. C. L. Dana, who has seen her in con-
sultation and confirmed the diagnosis. There was a history of

a fall, striking on the vertebra prominens. One brother died of
a brain tumor, thought to be due to a trauma.

fistory—Nine years ago first noticed numbness and weak-
ness i the ulnar distribution of the right hand and forearm,
followed by weakness of the hand. These symptoms have pro

silinum
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