Continuous Intracranial Pressure
Monitoring in Patients with Brain
Injury: Technique and Application*

JOHN K. VRIES, M.D.

Assistant Professor of Neurosurgery, Medical College of Virginia,
Health Sciences Division of Virginia Commonwealth University, Richmond

In 1971, a twist drill technique for measuring in-
tracranial pressure (ICP) in patients with severe brain
injuries was introduced at the Medical College of
Virginia (1). Shortly thereafter continuous ICP mon-
itoring utilizing the ventricular catheter technique
of Lundberg was begun (2). It rapidly became
evident that knowledge of the ICP in this group of
patients speeded definitive diagnosis, provided an
early warning of developing mass lesions before
clinical signs appeared, and provided an objective
assessment of therapy directed against brain edema;
however, continuous monitoring by the Lundberg
technique was cumbersome to perform and carried a
significant risk of meningitis. In 1972, 2 new method
of monitoring ICP was developed at our institution
(3). The new method was based on the establishment
of a fluid connection with the cerebral subarachnoid
space by means of a special hollow screw. The
technique proved much simpler and safer than the
Lundberg technique. The development of this
technique combined with the completion of a seven-
bed neurosurgical intensive care unit extended ICP
monitoring to all patients at our institution with
significant head injuries. The morbidity and mortality
for severe head injury have steadily declined as the
scope of patient monitoring has increased over the
last three years. We now consider ICP monitoring an
essential part of head injury management.

* Presented by Dr. Vries at the 27th Annual Stoneburner Lec-
ture Series, February 8, 1974, at the Medical College of Virginia,
Richmond.
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Methods. Head injury patients are divided into 3
categories upon arrival at the emergency room based
on their level of consciousness. Patients who are coma-
tose upon arrival or patients with whom no verbal
communication can be established are designated as
severe (grade 3). Patients who are lethargic, but with
whom verbal communication can be established, are
classified as moderate (grade 2). Patients who are
fully awake are classified as mild (grade 1). The pres-
ence of any focal neurologic signs increases the se-
verity by one grade.

Grade 3 patients have an immediate twist drill
ICP measurement. A twist drill hole three-sixteenths
of an inch in diameter is made at the level of the cor-
onal suture under local anesthesia. A ventricular tap
is then performed with an 18 gauge blunt ventricular
needle. ICP is measured by connecting the needle to a
water manometer. After obtaining the ICP, 5-10 cc
of air are exchanged into the ventricles and a brow-up
ventriculogram is obtained to assess shift of the
midline structures. Further management of these
patients is based on the results of this examination. If
the ICP is greater than 10 mm Hg and the midline
structures are shifted, the patient is given 1 gm/kg of
mannitol and is taken to the operating room for an
exploratory craniotomy. If the ICP is greater than 10
mm Hg and the midline structures are not shifted, the
patient is taken to the angiographic suite for
angiography. If the ICP is below 10 mm Hg and the
midline structures are not shifted, the patient is
taken to the intensive care unit and an elective
angiogram is obtained. Continuous ICP monitoring
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tendency toward hyperthermia, severe hyperventila-
tion, and erratic blood pressure swings. These
tendencies can be most difficult to control with con-
ventional treatment regimens. By sedating these
patients, however, it is easy to override these tenden-
cies with a respirator, a simple heat exchange mat-
tress, and patient positioning. In many of these
patients, all of the intracranial compensatory
mechanisms for the maintenance of brain metabolism
have been maximally taxed. These patients cannot
tolerate the additional stress of disordered systemic
physiology. At the present time, we try to hold our
severe head injury patients within the following
physiologic limits: cerebral perfusion pressure (blood
pressure-intracranial pressure) 75 mm Hg £+ 10 mm
Hg; Po 85 mm Hg + 15 mm Hg; Pco, 30 mm Hg + 5
mm Hg; pH 7.4 £+ 0.1; temperature 37° C + 1° C;
sodium 140 * 5; hematocrit 35 + 5. Our preliminary
data seem to indicate that if this is accomplished and
if it is combined with rapid diagnosis and treatment
of surgical mass lesions, most cases of progressive

brain swelling can be prevented. At the present time,
a prospective study of this regimen in head injury
patients is underway at the Medical College of
Virginia.
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