We report a case of acute enlargement of the ventricles
within 7 hours after head injury that was documented by
repeated computerized tomography. It is suggested that
the pathophysiological mechanism for this rapid enlarge-
ment of ventricles may be due to the raised intracranial
pressure (ICP) that results from obstruction of cerebro-
spinal fluid pathways by subarachnoid hemorrhage, in ad-
dition to the elevation of ICP aggravated by frequent focal
convulsive seizures.
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It has been reported that posttraumatic communicating
hydrocephalus develops within days and weeks after a
closed head injury [4, 7]. We have had occasion to demon-
strate rapid ventricular enlargement within 7 hours after
head injury by means of a computerized tomographic (CT)
scan. This enlargement was treated by ventricular drainage
with continuous monitoring of intracranial pressure (ICP)
without any shunting procedure. A CT scan performed
nine months after the accident showed the ventricles were
of normal size and shape.

Case Report

This 4-year-old right-handed boy was struck by an au-
tomobile on April 16, 1980. After losing consciousness for
a few minutes he began to cry, became agitated, and vom-
ited. He was brought to the Division of Critical Care Medi-
cine of Kitasato University and was evaluated 3 hours after
the accident.

On his arrival, his vital signs were within normal limits.
He had a contusion on his scalp in the right occipital region
and tenderness over the right upper quadrant of the abdo-
men. He responded to noxious stimuli but did not respond
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to verbal command. He scored 8 points on the Glasgow
Coma Scale. There was no paresis of any extremity. Pupils
were equal and reacted to light. Laboratory examination
showed a leukocyte count of 36,600/mm3; serum gluta-
mic-oxaloacetic transaminase (SGOT) was 78; serum
glutamic-pyruvic transaminase (SGPT) was 28, and lactate
dehydrogenase (LDH) was 1,508 units. Peritoneal lavage,
performed because of the suspicion of liver contusion, was
negative. Plain roentgenograms demonstrated no fracture
of the skull. CT scan, which was performed 3% hours after
the accident, showed slightly enlarged ventricles, but there
was no suggestion of an intracranial hematoma or cerebral
contusion (Fig. 1A).

During the observation period in the intensive care unit,
the patient’s state of consciousness gradually deteriorated.
The right pupil began to dilate and the left deep tendon
reflexes were exaggerated, with a positive plantar response.
Right-sided focal convulsive seizures with complete loss of
consciousness occurred six times. At this time, 7 hours after
the accident, the CT scan was repeated and demonstrated
a marked enlargement of the ventricles compared with the
previous CT scan (Fig. 1B). Right lateral ventricular drain-
age was done and a subdural balloon was installed for
monitoring of intracranial pressure. Macroscopically, the
cerebrospinal fluid was slightly bloody.

Immediately after the ventricular drainage, the an-
isocoria disappeared. The patient’s state of consciousness
improved rapidly, and he began to respond to verbal com-
mands a few hours later. The level of intracranial pressure at
which ventricular fluid was drained was set at 10 mm Hg for
the first two days; it was then increased, continuing at 20
mm Hg for the next four days. After six days, ventricular
drainage was stopped. Monitoring of intracranial pressure
was continued for another 24 hours, when it was stopped
(Fig. 2). Isotope cisternography done 30 days after the in-
jury revealed ventricular reflux at 3 hours; however, the
isotope could not be detected at 48 hours. CT scan per-
formed 35 days after the accident showed slightly enlarged
lateral and third ventricles, but other findings were normal
(Fig. 3A). The patient was discharged home 36 days after
the head injury without any neurological deficits. He was
put on 40 mg of diphenylhydantoin twice a day and had
had no convulsive seizures in the nine months since then.
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CT scan performed at that time demonstrated that the ven-
tricles had become normal in size and shape (Fig. 3B).

Discussion

It has been well recognized that the enlargement of ventri-
cles may be a delayed complication of head injury [4, 7].
With the advent of CT scan, Kishore and associates [4]
reported the incidence of hydrocephalus to be 15% and that
it became evident within 14 to 19 days after head injury at
the latest. It seems to be rare that communicating hydro-
cephalus causes neurological deterioration of the patient
within hours. This may be due to the fact that injury to the

mm Hg

Fig. 1. (A) CT scan 3 V2 howrs after heud injury. (B) CT scan 7
hours after head injury. Note the marked enlargement of the ventri-

cles.

Fig. 2. Record of the intracranial pressure for the seven days following
trauma. The level of intracranial pressure was changed in a stepwise
fashion. On day 7, venwricular drainage was discontinued.
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Fig. 3. (A) CT scan 35 days after head injury. The shape of the
frontal horns of the lateral ventricles is slightly round and enlarged.
(B) CT scan nine months after head injury. The previously enlarged
ventricles have become normal in size and shape.

brain parenchyma is more dominant than the subarachnoid
hemorrhage [8].

The patient described here showed rapid enlargement of
the ventricles within 7 hours after head trauma, as com-
pared with the ventricular size at 3%, hours after the acci-
dent.

The basic pathophysiological mechanism responsible for
this rapid enlargement of ventricles may be the obstruction
of cerebrospinal fluid pathways by subarachnoid hemor-
thage [2, 4, 6]. This is suggested by the intracranial pres-
sure measurements, the bloody cerebrospinal fluid, and the
isotope cisternography in this patient. However, we postu-
late that the rapid enlargement of the ventricles may have
been aggravated also by the convulsive seizures, which may
lead to increase in the intracranial pressure [5] by respira-
tory compromise [3] and elevation of central venous pressure
[11.

Obviously, the treatment of choice of communicating
hydrocephalus is a shunting procedure, but in the acute
stage of head injury, the diffuse brain injury may make this
inadvisable. This patient was treated with continuous con-
trol of intracranial pressure by ventricular drainage for six
days. It is suggested that if the increased intracranial pres-
sure can be controlled in patients with acute communicat-
ing hydrocephalus following head injury, some may not
need a permanent shunting procedure.
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