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The primary objective of most EEG labora-
toriesisto identify cerebral dysrhythmia with
little regard for the hemodynamic factors that
may play a part in the genesis of the disturb-
ance. In the main, the primary cerebral vascular
focus of the vascular laboratory is on the static
evaluation of the carotid artery in the quest for
occlusive disease of the bifurcation. In surgery,
the trend toward monitoring carotid surgery
with the EEG is gaining momentum, and the
appreciation of the EEG response to hemody-
namic events in the operating room has in-
creased our understanding of brain hemody-
namics.

If the focus of the vascular |aboratory were
extended to include the hypoglossal carotid en-
trapment (HCE) syndrome (which lies high in
the neck), vertebral basilar insufficiency (VBI),
and postural hypotension, most vascular labor-
atories would be woefully inadequate. On the
other hand, the importance of the ECG as mini-
Holters has been recognized by el ectroen-
cephal ographers with increasing frequency, and
the use of the EEG in surgery has quickened
the interest in the hemodynamics of the brain.
However, if the objective of the EEG laboratory
were extended to include the search for hemo-
dynamic factors that cause alteration of the
cerebral rhythm, this laboratory too would be
woefully inadequate.

Vertebral artery (VA) surgery isgaining in-

creasing acceptance. The importance of the
noninvasive diagnosis increases, because all

computerized techniques for precisely measur-
ing regional brain blood flow are burdened with
extraordinary complexity, constant technologi-
ca upheaval, operational expense, and the
problem of radiation exposure over long pe-
riods. The practical necessity exists to develop
equivalent functional studiesthat are settled in

development, widely distributed, and suitable
for long-term outpatient follow-up: the func-
tional equivalent of regional blood flow deter-
minations. Moreover, the computerized tech-
niques constitute static testing. The dynamic
response of the EEG in surgery to VA maneu-

vers suggests that a long-established modality,
dynamically applied, can facilitate the diagno-
sisof VBI in the laboratory and provide patient
support in the operating room.

The EEG changes related to acute VBI and
stroke have been well documented in numerous
clinical studies (9,11-15). Temporal, occipital,
and diencephalic dysrhythmias have been as-
sociated with confirmed brainstem pathol ogy,
particularly when such lesions are above the
pons (1,2,6,7,17,18). The use of stressto pro-
voke EEG changes has had broad application
aside from its wide experience in carotid
compression and the use of hyperventilation to
lower Pco? levels. Meyer and associates (8)
have shown that EEG abnormalities develop
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FIG. 1. Tourniquet subclavian steal test. With the patient standing upright, the EEG is recorded continuously.
A left brachial pneumatic cuff has been applied to the left arm and inflated above systolic blood pressure for
5 min. Within 3 sec after the cuff is abruptly removed from the arm, EEG attenuation appears. Case 1, J.R.

(See Chapter 20.)

when vertebral basilar (VB) symptoms are re-
produced on the tilt table. At a later date, they
repeated the studies, measuring brainstem per-
fusion with the radioactive xenon technique
(10). Kamp and Troost (4) used physical ex-
ercise as a provocative test in patients with cere-
bral vascular disease. Hauge (3) documented
EEG changes following the injection of irritat-
ing contrast material into the vertebral arteries.

Transient VB ischemia differs from chronic
ischemia in the lasting effects upon cortical ac-
tivity and in tolerance to stress. Meyer and as-
sociates (10) have shown that the intolerance to
passive tilting is much more profound and long
lasting in patients with long-term VBI. The au-
thors have found that recovery from vertebral
artery reconstruction is directly related to the
duration of the symptoms. Clinical improve-
ment is better correlated with EEG improve-

ment of cerebral dysrhythmia than with CT-
rBBC perfusion studies.

The EEG abnormalities of VBI are also
found in a variety of clinical entities that are
not customarily evaluated for hemodynamic al-
terations of hindbrain perfusion. The whiplash
syndrome (16) is associated with long-standing
and progressive EEG findings and often dis-
abling symptoms. In approximately one-third
of the patients seen for the thoracic outlet syn-
drome, EEG abnormalities and extreme sensi-
tivity to carotid compression exist despite the
fact that most of these patients are under the
age of 40 years. Postural hypotension is often
associated with EEG abnormalities that prompt
treatment for a convulsive disorder without
modification of the hemodynamic state. Con-
trariwise, documented convulsive disorders
have been markedly ameliorated by therapy di-
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FIG. 2. EEG attenuation—maximal occipital. Reflex hyperemia enhances brachial blood flow. The acute

symptoms persisted dramatically for several minutes,
3 hr. Resting EEG and CT-rBBC study were normal.

may be related to head position. Case 1, J.R.

rected at improving the hemodynamic status of
the patient.

MATERIAL AND METHODS

Four cases of VBI are discussed that pre-
sented diagnostic problems for the usual cere-
bral hemodynamic evaluation (CHE) performed
in our laboratory (Chapter 25). Resting and
sleep EEG recordings were made on a Grass
Model 8-10 electroencephalograph with refer-
ential montages. The EEG was then continued
on 3 patients when they were subjected to
symptom-provoking stress. The fourth patient
underwent vertebral artery reconstruction; al-
teration of the hemodynamic evaluation, which
is more effective for the carotid artery, was of
limited value. All patients had a CHE and four-
vessel angiography.

but residual numbness of the right arm persisted for
In surgery, maximal attenuation in the frontal lobes

CASE I, J.R.

Tourniquet subclavian steal test

This 46-year-old woman complained of episodes
of confusion, loss of contact, visual distortions, and
paresis and paresthesias of the right arm, worse when
carrying weight, such as groceries, with her left
hand. The left subclavian arteriogram revealed a mild
stenosis.

The resting EEG awake and asleep was normal,
The resting supratentorial CT-rBBC (sCT-rBBC)
study was normal. While the patient was standing,
a standard brachial blood pressure cuff was applied
to the left arm. The arm was elevated for 3 min
before the cuff was inflated 50 mmHg above systolic
pressure and the arm was returned to her side. Five
minutes after inflation, the cuff was removed from
the arm.

The immediate onset of pallor, confusion, nystag-
mus, aphasia, and periodic respiration were accom-
panied by marked attenuation of the EEG (Figs. 1
and 2), most evident in the occipital regions. The
attenuation persisted for 2 min. The patient was un-
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FIG. 3. Syncope while backing up truck—posttraumatic. Although the patient is totally disabled, the EEG

is normal at rest. Case 2, A. M.

able to speak for 2 min after cuff removal; when she
could speak, she complained of severe weakness and
numbness of the right arm, which persisted for 3 hr
on this occasion. (See Chapter 21.)

Comment: The principal symptoms repro-
duced by the subclavian steal are those of hind-
brain ischemia. Although the marked attenua-
tion of the EEG indicated a hindbrain steal, the
normal resting EEG suggested that the inter-
mittent ischemia had not yet chronically im-
paired hindbrain function. The EEG is sensitive
to mild degrees of ischemic hypoxia (6). In this
case, the patient became extremely conscious
of her physical activity. The EEG is monitored
periodically to detect progressive deterioration.

CASE 2, AM.

Head position stress test (hyperextension. rotation)

A 59-year-old truck driver was involved in an ac-
cident. Subsequently, he developed severe vertigo
with head hyperextension and impending syncope

while rotating his head to the right when backing his
tractor to hitch up the semitrailer.

The EEG was normal awake and sleep (Fig. 3).
The EEG monitoring with head hyperextension pro-
duced slowing of 5 to 6 Hz in the temporal-parietal-
occipital areas (Fig. 4). Roation of the head to the
right increased the slow activity (Fig. 5) and pro-
duced irregular respiration, nausea, and near syn-
cope. There was no change in the heart rate or blood
pressure.

A four-vessel selective arteriogram showed normal
carotids. The RVA was small and terminated in the
PICA. The LVA was normal and unobstructed when
the head and neck were in neutral position. When
the head was hyperextended, a moderate obstruction
of the VA at the C3-4 facet articulation occurred
(Fig. 6A), but when the head was rotated to the right,
the LVA became even more acutely compressed at
the site (Fig. 6B).

Comment: Hyperextension of the head com-
monly causes aggravation of VB symptoms, but
rotation of the head can compromise the carotid
as well as the vertebral arteries. Patient symp-






