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Stellate ganglion block has been used in the
treatment of cerebral derangements thought to be
associated with angiospasm, for the purpose of
relieving spasm and presumably increasing the
cerebral blood flow (1-4). In view of this clini-
cal development the question of the role of the
sympathetic nervous system in the control of the
cerebral circulation becomes more than an aca-
demic one. The only experimental work in man
has been that of Risteen and Volpitto (3) who
observed through burr holes an increase in the
diameter of the pial vessels following stellate
block. A number of clinical observations, ascrib-
ing dramatic results of stellate block to the re-
lease of cerebral angiospasm, have appeared since
Leriche and Fontaine (1) first reported their
experience with two cases of cerebral embolism.
With the development of the nitrous oxide method
for measuring cerebral blood flow (5-7) a quan-
titative technique has been made available for
clinical study of this problem. Quantitative data
can be obtained concerning the fundamental phys-
iology of the cerebral circulation following block
of that part of the sympathetic innervation of the
cerebral vessels passing through the stellate and
middle cervical ganglia. This information may
permit evaluation of stellate block as a means of
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therapy in cerebro-vascular derangements. The
following studies were undertaken in an effort to
explore these problems.

METHODS

Thirteen patients were studied; their diagnoses are
given in Table I. In all patients except A.S. and J. C.
there was a therapeutic or diagnostic indication for per-
forming stellate block. With the exception of R. H., all
patients were ambulatory and in full possession of their
faculties. R. H. had been injured three weeks prior to
the study and was aphasic and disoriented at the time
of study. The patients with Parkinsonism were studied
as outpatients. All the hypertensive patients came from
the medical wards.
Mean arterial blood pressure (MABP) was measured

from the femoral artery by a damped mercury manometer
attached directly to a needle in the artery. Blood oxygen
and carbon dioxide analyses were carried out by the
manometric technique of Van Slyke and Neill (8).
Blood pH measurements were made anaerobically at
37° C. using a glass electrode. Carbon dioxide tensions
(pCO2) were calculated according to the nomograms in
Peters and Van Slyke (8). Cerebral blood flow (CBF)
was determined by the nitrous oxide method using 21 7%
oxygen, 64%o nitrogen and 15%o nitrous oxide as the
inspired gas mixture (6, 7). From this value and the
mean arterial blood pressure the cerebral vascular re-
sistance was calculated (6).
The patients received no medication prior to the study.

Following a control cerebral blood flow measurement
bilateral block of the stellate ganglia was performed using
the technique described by Pereira (9). Either 1% pro-
caine or 1% intracaine without adrenalin was used, 20 cc.
of solution being injected on either side. The criteria for
an effective block were: scleral and conjunctival injection,
ptosis, narrowing of the palpebral fissure, miosis and
anhydrosis of the forehead. The block was usually evi-
dent within five minutes, reached its height within 15
minutes and lasted from 45 to 60 minutes. When block
of the second side was judged to be complete, a second
cerebral blood flow measurement was performed.
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TABLE I

Effect of bilateral stellate ganglion block on blood constituents

Blood C02 content Blood C02 tension Blood 02 content Blood pl I

Patient Age Diagnosis Arterial Int. jugular Arterial Int. jugular Arterial Int. jugular Arterial Int. jugular

C* Et C E C E C E C E C E C E, C E

Vol. Vol. Vol. Vol. mm. mm. mmn. mm. Vol. Vol. Vol. Vol.
% % % % Hg Hg Hg Hg % %o % %

J. C. 74 Normotensive 47.4 47.5 52.0 52.9 35 34 37 38 16.4 15.9 10.4 10.3 7.45 7.45 7.44 7.42
with
Cirrhosis

A. S. 42 Normotensive 49.7 45.8 54.2 54.0 42 34 47 40 15.7 15.9 10.0 8.0 7.39 7.47 7.34 7.42
with Syphilis

B. C. 25 Normotensive 51.3 50.5 56.2 55.6 17.8 17.6 12.4 11.8
with
Headache

B. P. 44 Hypertensive 45.1 46.5 53.2 53.5 38 38 45 46 19.3 19.5 11.0 12.0 7.42 7.42 7.37 7.38
E. L. 43 Hypertensive 50.3 48.9 54.8 55.3 39 36 44 42 16.5 16.5 10.4 9.9 7.44 7.46 7.40 7.41
M. 0. 48 Hypertensive 51.0 46.9 58.1 54.7 37 33 42 38 18.0 18.0 10.6 11.1 7.48 7.49 7.44 7.47
N. S. 47 Hypertensive 51.4 49.8 58.6 57.0 37 39 42 41 17.8 18.2 9.7 10.4 7.50 7.44 7.44 7.38

with C.V.A.T
M. G. 44 Hypertensive 57.1 57.4 61.0 62.0 36 40 45 44 12.4 12.3 7.4 7.2 7.51 7.48 7.44 7.45

Hemiplegia
F. P. 33 Hemiplegia 49.3 49.8 56.0 56.8 16.7 16.7 8.7 8.2
D. T. 28 Parkinson's 50.3 47.9 55.4 54.7 39 40 45 46 16.9 17.2 10.3 11.2 7.43 7.40 7.38 7.36

Disease
A. P. 40 Parkinson's 48.4 49.4 54.4 54.9 34 36 49 49 15.7 15.7 9.4 10.1 7.40 7.38 7.34 7.34

Disease
L. C. 35 Parkinson's 44.6 40.0 49.7 48.4 41 32 43 41 17.5 18.0 11.2 9.7 7.40 7.44 7.36 7.38

Disease
R. H. 23 Head Injury 51.5 51.8 55.8 56.0 20.2 20.3 15.0 15.0

Mean 44 49.5 48.6 55.3 54.8 38 36 44 43 17.0 17.1 10.1 10.0 7.44 7.45 7.40 7.40

* C = Control. t E = Post bilateral stellate block. I C.V.A. = Cerebral vascular accident.

TABLE II

Effect of bilateral stellate ganglion block on cerebral circulation and metabolism

(CBF) Cerebral (CMRO2) Cerebral (CVR) Cerebral vascular (MABP) Mean
blood flow metabolic rate resistance arterial B.P. A-VO2+ RQ§

Patient

C*| Et C E' C E C C E C

mm. Hg mnm. Hg
cc./lOOg./ cc./lOOg./ cc./lOOg./ cc./O1g.! cc./100 g./ cc./100 g./ Vol. Vol.

min. min. nIn. min. min. mn. % %
J. C. 44 46 2.6 2.6 2.1 2.2 93 100 6.0 5.6 0.77 0.96
A. S. 42 38 2.4 3.0 2.0 2.0 85 77 5.7 7.8 0.79 1.05
B. C. 69 66 3.7 3.8 1.5 1.6 101 105 5.4 5.8 0.91 0.88
B. P. 43 52 3.6 3.9 3.1 3.1 134 159 8.3 7.5 0.98 0.93
E. L. 45 36 2.7 2.4 4.1 5.3 182 189 6.1 6.6 0.74 0.97
M. 0. 59 42 4.4 2.8 3.2 3.9 186 163 7.4 6.9 0.96 1.13
N. S. 46 42 3.7 3.3 3.0 3.4 140 142 8.1 7.8 0.88 0.92
M. G. 59 54 3.0 2.8 2.9 3.2 170 173 5.0 5.1 0.80 0.90
F. P. 33 32 2.6 2.7 2.8 2.8 91 90 8.0 8.5 0.84 0.71
D. T. 47 54 3.1 3.2 2.2 2.0 105 109 6.6 6.0 0.78 0.97
A. P. 53 65 3.3 3.3 1.7 1.5 98 115 6.4 5.6 0.95 0.97
L. C. 60 52 3.8 4.3 1.6 1.8 92 97 6.3 8.3 0.81 1.01
R. H. 39 42 2.8 2.2 2.9 2.8 97 96 7.2 5.2 0.88 0.81

Mean 49 48 3.2 3.1 2.5 2.7 121 124 6.7 6.7 0.85 0.94
Normal 54 3.3 1.6 86 6.3 0.99

* C = Control. t E = Post bilateral stellate block. I A-VO2 = Cerebral arterio-venous oxygen difference.
§ RQ = Cerebral respiratory quotient.
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RESULTS

The data are presented in Tables I and II. It
will be seen that the patients comprise a clinically
heterogeneous group. In the series as a whole
neither the cerebral blood flow nor the cerebral
vascular resistance was significantly changed fol-
lowing the stellate ganglion block. However,
when the hypertensive group is considered sep-

arately, there is a significant increase in cerebral
vascular resistance (3.3 to 3.8, p < 0.05) with
no significant change in the other functions stud-
ied. The predominance of hypertensive persons

explains the high mean arterial blood pressures

recorded. The cerebral vascular resistance is con-

siderably elevated for the hypertensive patients in
this group as previously described (10). VWe feel
that the cerebral vascular resistance most ex-

plicitly conveys information concerning the tonic
state of the cerebral vessels. It seems unlikely
that changes in intracranial pressure or blood vis-
cosity of a magnitude sufficient to affect cerebral
vascular resistance occurred during these experi-
ments (11).

DISCUSSION

Our observation that bilateral stellate ganglion
block in our patients produced no measurable
change in the cerebral circulation is in contrast
with the presumption that this procedure leads to
dilatation of the cerebral vessels and an increase
in cerebral blood flow (1-4). It does not, how-
ever, prove that the cerebral blood vessels of man
are without sympathetic control, nor rule out the
possibility that under abnormal conditions there
may be vasospasm of sympathetic origin. To
prove the former, one must be certain of having
excluded all sympathetic nerve impulses to the
brain. This cannot be assured even for those
impulses which pass through the stellate ganglia,
for the local block may have been incomplete.
Complete surgical extirpation of the stellate gan-

glia would undoubtedly be the best approach in
studying the physiology of the intrinsic nervous

control of the cerebral circulation (12). Local
block, though admittedly less certain of interrupt-
ing the sympathetic pathways, is the technique
used currently in clinical therapy. Furthermore
it is by no means certain that all the sympathetic
fibers to the brain pass through the stellate gan-

glia ( 13, 14). As for the possibility that the
situation may be different under other clinical
conditions, such as acute angiospasm, only further
study can give an adequate answer. None of the
subjects of these experiments showed any symp-
toms suggesting acute cerebral angiospasm.
An apparent increase in the cerebral vascular

resistance of the hypertensive patients calls for
comment. We feel that this was probably the
result of a relatively greater flow through the
facial veins causing a greater extracerebral con-
tamination in the presence of an unchanged cere-
bral blood flow. On the basis of this hypothesis
one would expect an increased cerebral vascular
resistance, a decreased cerebral blood flow (50 to
45) and a decreased cerebral oxygen uptake (3.5
to 3.0). Although these latter changes are not
statistically significant they are in a direction
compatible with the thesis. That this should oc-
cur in the hypertensive group and not in the other
patients may be explained by the higher mean
perfusing pressure during the block in these pa-
tients. These findings indicate that the usually
small error in the nitrous oxide method due to
contamination (6) may be magnified when blood
flow through the skin is significantly increased.
We conclude that quantitative measurements of

the cerebral blood flow in man gives no indication
that bilateral stellate block causes an increase in
cerebral blood flow or diminution in the tone of
cerebral vessels. These results are compatible
with the thesis that the sympathetic nervous sys-
tem plays little role in the intrinsic control of the
cerebral circulation under the conditions studied
(including essential hypertension). An evalua-
tion of the mechanism of improvement following
stellate block as a therapeutic measure in man
cannot be made until studies have been made in
patients presumed to have acute cerebral angio-
spasm.

SUMMARY

1. In 13 patients quantitative studies of the
cerebral blood flow and cerebral vascular resist-
ance were made using the nitrous oxide technique
before and after bilateral block of the stellate
ganglia.

2. There were no significant changes in any of
the functions studied before and after block.
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