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CRANIAL PRESSURE *

W. James GARDNER

Reprinted by special permission from THE OnHlo StaTE MEDICAL JOURNAL,
28:115-118, February, 1932.

Encephalography is an invaluable diagnostic procedure which
until very recently has been used far too infrequently in the diag-
nosis of cerebral conditions. By the term encephalography is meant
the spinal subarachnoid insufflation of air for the purpose of roent-
genographic examination of the brain, as contrasted with ven-
triculography in which method the air is introduced directly into
the lateral ventricles through trephine openings in the skull.

My experience with encephalography in cases of increased
intracranial pressure would seem to indicate that the reluctance
with which most neurological surgeons in the past resorted to this
method was not entirely justified. During the past year in the
Cleveland Clinic 24 encephalograms have been made in the cases
of 19 patients in whom the spinal fluid pressures varied from
260 to 850 millimeters of water. Very few untoward symptoms have
resulted from the procedure; as a matter of fact, it has been found
that patients with brain tumor usually do not have as severe an
immediate reaction to a spinal insufflation as do patients in whom
other cerebral conditions are present.**

Encephalography should be resorted to in the diagnosis of
cerebral conditions only after a careful history of the patient has
been secured and a painstaking examination has been made. How-
ever, our experience would seem to indicate that in a very consider-
able number of cases in which a craniotomy is indicated an en-
cephalogram should be made prior to operation. Few general
surgeons will operate upon a kidney without a pyelogram having
been made or upon a stomach without an x-ray examination of
the gastro-intestinal tract. On the other hand, many patients with
brain fumor have been subjected to an exploratory craniotomy
with resultant negative findings, when a cerebral pneumogram
would have more adequately localized the lesion. With the present
refinements in technic, encephalography may be said to be com-

*Read before the Section on Nervous and Mental Diseases, Ohio State Medical
Association, at the 85th Annual Meeting, Toledo, May 12-13, 1931.

**This lessened immediate reaction to encephalography in cases of brain tumor
is probably due to the fact that as the cerebral sulci are obliterated by increased
pressure, little or no air gains access to the sulci. Apparently it is the subarachnoid
cortical air which in most cases causes the subjective complaints.
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paratively safe, when the serious nature of the conditions which
indicate its use is considered. Furthermore, by this procedure in
many instances gross alterations in the cerebral structure may be
diagnosed which can only be guessed at by any other method of
examination, not excluding necropsy.

The technic of encephalography is very simple and therefore
its application is much wider than that of ventriculography. At the
Cleveland Clinic the procedure of encephalography is as follows:
The patient is given a hypodermic injection of one grain of codeine
and 1/150 grain of scopolamine one hour before the time set for
operation. A preliminary spinal fluid pressure reading is made with
the patient in the horizontal position after which he is placed in the
encephalogram chair which is mounted on wheels. If the patient is
cooperative, local anesthesia is used, but if a general anesthetic
is indicated, avertin is preferred. The spinal puncture needle, after
being introduced into the lumbar spinal canal with the patient in
the sitting position is connected with two two-way stopcocks and a
ten c.c. syringe which are placed end to end. A spinal manometer
is connected to the side-arm of one stopcock, the side-arm of the
other stopcock being used for the ejection of fluid from the syringe
and for the aspiration of air. An initial pressure reading is then made
with the patient in the sitting position following which five or ten
c.c. of air is injected before any fluid is withdrawn. The fluid is
withdrawn 1n five c.c. amounts and air is substituted in similar
amounts until no more fluid can be obtained. The pressure reading
is followed closely and is not allowed to fall below the original
reading when the patient was in the horizontal position. If the
pressure falls too rapidly more air is injected. If less than sixty c.c.
of fluid is obtained and the patient complains of sub-occipital pain,
an obstructive hydrocephalus should be suspected and the operator
should hold himself in readiness to perform a ventricular tap in
case of respiratory embarrassment.

During the insufflation of air, the patient’s head is gently
manipulated forward and backward and from side to side in order
to insure a satisfactory emptying of the lateral ventricles. When
the operation has been completed, roentgenograms are made with
the patient still sitting in the encephalogram chair. If a view of the
descending horns of the lateral ventricles is desired, further films
should be made with the patient in the horizontal lateral position.
This position is necessary in order to empty the descending horns
which are dependent and therefore contain fluid when the patient
is in the erect posture.

If the patient presents definite evidence of increased intra-
cranial pressure the surgeon should be prepared to operate as soon
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as the films are available, the reason for this being that the fluid
tends to re-accumulate more rapidly after it has been once with-
drawn. Thus if the pressure was high before the procedure, alarm-
ing symptoms may develop eight or twelve hours later unless a
tumor is removed or a decompression provided. In the series of
cases here reported no unfavorable postoperative symptoms were
noted which could be traced to the previous air insufflation. One
patient, who was not operated upon, died twelve hours after en-
cephalography had been performed. Similar accidents, however,
have followed ventriculography, ventricular estimation or even a
simple spinal puncture. This patient, by the way, was critically ill
before the procedure, and at necropsy was found to have an ex-
tensive encephalomalacia involving one entire hemisphere.

If an obstructive hydrocephalus is present, or if the brain is
markedly distorted by a rapidly expanding hemispheric lesion, the
ventricles may fail to empty properly. However, complete empty-
ing of the ventricles has been observed in the case of obstructive
hydrocephalus due to posterior fossa as well as to suprasellar
tumors.

Failure to obtain satisfactory films by encephalography is
probably not of more frequent occurrence than by ventriculography
if the proper technic is observed. The preliminary injection of
five or ten c.c. of air prior to the withdrawal of the fluid helps to
insure satisfactory films and has not caused annoying symptoms.
After the films have been obtained, the surgeon should correlate
the roentgenographic findings with the clinical findings and should
plan his operation accordingly.

The preliminary intravenous administration of concentrated
glucose, or a ventricular tap, does not appear to be necessary either
from the standpoint of safety to the patient or for the insuring of
satisfactory films.

In analyzing the data in the accompanying table, it will be
found that of sixteen cases of suspected brain tumor the lesion was
correctly localized by encephalography in twelve instances, and in
the remaining four cases the presence of a brain tumor was definitely
excluded. Of the cases localized by the encephalography, cerebral
hemispheric tumors were present in seven, a suprasellar cyst was
present in one, and four were cases of posterior fossa lesions. In
two of the last four cases a subsequent ventriculogram was per-
formed in order to substantiate the findings from the encephalogram.
In four cases a suspected brain tumor was définitely excluded by
the encephalogram findings, the final diagnoses in these four in-
stances being as follows: Spontaneous subarachnoid hemorrhage
in one case, external hydrocephalus in two cases, and subdural
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effusion in one case. Of three cases of brain abscess, the lesion was
correctly localized in two and in the third case the lateral ventricles
failed to fill.

Of the nineteen cases here reported, fourteen patients are living
at the present time and in the case of nine of these fourteen the cure
1s apparently complete. Patient No. 17 died of a systemic condition
four months after a right subtemporal decompression had been
done. Patient No. 10 died seven days after encephalography,
48 hours after a ventriculogram had been made and a suboccipital
craniectomy performed which failed to relieve a congenital stricture
of the aqueduct of Sylvius. Patient No. 7 died of pneumonia two
weeks after the evacuation of a large gliomatous cyst containing
150 c.c. and the removal of a large solid glioma which was pressing
upon and obstructing the third ventricle. Patient No. g died with
symptoms of a vasomotor collapse six hours after the complete
extirpation of a large suprasellar cyst. Patient No. 8 died of res-
piratory failure twelve hours after encephalography, and necropsy
in this case disclosed extensive encephalomalacia.

In some of the above cases an encephalogram was not necessary
for the localization of the tumor; however, the films gave added
proof that a tumor was present, so that if it were not found on the
cortex, the operator could feel more justified in making a sub-
cortical search.

SUMMARY

In appears that encephalography is a safe procedure in cases
of increased intracranial pressure provided the surgeon is prepared
to operate immediately after the findings from the encephalogram
have been obtained. The autopsy table has shown that no one is
infallible in cerebral localization and the neurological surgeon who
spurns such laboratory aids as cerebral pneumography must pay
the price in a higher percentage of negative explorations.
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