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Effect of Therapy on Cerebral Blood Flow
Following Aneurysm Surgery

BRYCE WEIR, ROBERTO DELEO and DEVIDAS MENON

SUMMARY: The authors report on a
patient with a ruptured anterior communi-
cating aneurysm treated surgically on the
day following her subarachnoid hemor-
rhage (SAH). Repeated measurements of
cerebral blood flow (rCBF) were carried
out using the inhalational Xenon 133
method. Dramatic acute increases inrCBF
occeurred, coincident with clinical improve-
ment, following mannitol, CSF drainage
and dopamine. Later, further elevation to
normal levels occurred following ventriculo-
peritoneal shunting.

RESUME: Les auteurs rapportent Ihis-
toire d'un patient dont l'anévrysme rupturé
de la communicante antérieure fut opéré le
Jour suivant I'hémoragie sous-arachnoi-
dienne. Des mesures répétées du flot céré-
bral (rCBF) par la méthode d’inhalation au
Xenon 133 furent effectuées. Des augmen-
tations aigues dramatiques du rCBF furent
observées en méme temps que I'améliora-
tion clinique suivant le manitol, le drainage
du LCR et la dopamine. Une élévation
subséquente vers des taux normaux a suivi
la dérivation ventriculo-péritonéale.
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INTRODUCTION

Regional cerebral blood flow (rCBF)
responses to subarachnoid hemor-
rhage (SAH) from ruptured aneu-
rysms has been the object of several
recent studies (Grubb et al., 1977; Ishii,
1979; Weir et al., 1978). The necessity
of intracarotid administration of Xe-
non 133 (Xe 133) limited the applica-
bility of this method. The atraumatic
inhalation method of Obrist (Obrist et
al., 1975) has permitted us to make
repeated examinations on the same
patient.

Recently, new therapeutic regimens
have been advocated (Brown et al.,
1978; Kosnik and Hunt, 1976; Pritz et
al., 1978) to improve cerebral perfu-
sion following SAH and aneurysm
surgery. It has been assumed, but not
demonstrated that such measures as
induced arterial hypertension, hyper-
volemia, increased cardiac output, and
intracranial hypotension would all
increase rCBF.

We report on a patient in whom the
beneficial effects of such therapy were
documented with repeated rCBF mea-
surements.

CASE REPORT

A previously well 26 year old female
suddenly collapsed five hours prior to
admission. She remained unconscious
and upon arrival at the emergency
department was unresponsive to deep
pain, flaccid, intubated, but breathing
spontaneously. There were basal and
apical rales. Retinal hemorrhages were
present in both eyes and the pupils
were 2 mm. and fixed. A CAT scan
showed intraventricular and subarach-
noid blood (Figure 1). Angiography
demonstrated an anterior communi-
cating artery aneurysm (Figure 2).

The day following, after mannitol,
lasix and respiratory support, she
improved to the point where her eyes
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would occasionally open and both
sides moved weakly to pain. Her left
pupil was normal, the right was
sluggish in response to light.

She was taken to the operating room
about eight hours following her SAH
and the aneurysm was clipped une-
ventfully. The subarachnoid space was
irrigated intraoperatively. A ventri-
cular catheter was placed and a drain
was left in the subarachnoid space. An
ICP monitor was placed extradurally.
The patient was made slightly hyper-
volemic and her blood loss was more
than adequately replaced. Angio-
graphy carried out immediately post-
operatively demonstrated satisfactory
obliteration of the aneurysm and no
vasospasm. A CAT scan performed at
the same time showed residual intra-
ventricular blood.

She did not rouse following the
surgery and the next day remained
without spontaneous movement or eye
opening and was still intubated
although she was breathing on her
own. Blood pressure ranged from
200/120 to 140/90 and intracranial
pressure (ICP) was around 20 to 40 (all
in mm Hg) although the Ilatter
occasionally peaked higher. Regional
cerebral blood flow (r CBF) was then
measured* and various acute therapies
were instituted. These are shown in
figure 3 with the results of therapy. The
use of mannitol increased mean rCBF
by 28%. CSF drainage and dopamine
resulted in a further increase to 38%
above baseline (Table 1). In this period
of just under two hours the patient
became much lighter and started to
open her eyes to command and move
her limbs to request. In addition, the
sluggish response of the left pupil
became normal.

*Inhalational Xenon!3? method using “Inhamatic 17"
manufactured by Medimatic, Division of M.1.D., Inc.,
17925 Sky Park Circle, Suite E, Irvine, Calif. 92714,
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TABLE 1 Her catheters, ICP monitor and
endotracheal tubes were all removed
% Severely by the third post-operative day. Her

% Increase % Ischemic Ischemic .

SAH Day Flow Mean Fg Mean Flow Regions Regions IHCgPszirsrcl::S::t l:zt‘t”he:r;CSB?:mrjnlgs:E:}
2 1 32 _ 829, 27% ments. Intermit}en} CSF drainage and
) al 289, 469, 189 mild hyper.ven_tllatmn were gmployed.
0 0 0 She was disoriented, incontinent and
3 44 +38% 33% 25% showed a paucity of spontaneous
21 4 44 +389, 46% 0% movement with her left limbs during

91 5 63 +979; 0% 0% this time.

On the tenth day following SAH she

Flow studies down using inhalation of Xenon 133. A one-minute of inhalation followed by ten minutes of clearance became less I'CSpOIlSiVC and developed

yielded flows. Blood flow (Fg) of the “fast” component (grey matter) is given in ml blood/100 gm tissue/min. A increased weakness of her left side and
sixteen channel detector system was used. A ischemic region was defined as Fg< 35, a severely ischemic region as

Fg<25.

right leg. CAT scan demonstrated a
lucent area in the region of the internal
capsule on the right. This diminished
in subsequent scans. After three days
she started to improve again.

Her repeated CAT scans showed no
change in ventricular size until the 16th
day post-SAH. Her neurologic im-
provement had plateaued and she
complained of increasing headache.
By the 21st day post-SAH even further
enlargement in ventricular size was
present. The next day rCBF was
identical to what it had been on the day
following surgery after the specific
therapies. A ventriculoperitoneal shunt
was carried out uneventfully on the
22nd day post-SAH.

Her headache improved and she
became progressively brighter, fed
herself, but was not entirely appro-
priate or walking on her own. A CAT
scan showed normal size ventricles.
She was transferred to a rehabilitation
institution on the 48th post-SAH day
(47th day post-clipping and 25th day
post-VP shunting).

A follow up blood flow study was
carried out on the 91st day post-SAH.
At that time she was fully oriented with
no weakness or demonstrable psycho-
logical change. Her mean rCBF was 63
ml/ 100gm/min. or 97% higher than
the initial post-operative level.

DISCUSSION
Given this patient’s prolonged initial
unconsciousness, the large volume of
intraventricular and subarachnoid blood,
and her poor grade on initial assess-
ment, her final outcome was gratifying.

Figure | — A. CAT scan SAH day 0. B. CAT scanSAH day I, post-operative day 0. C. Early surgery prevents rebleeding
CAT scan SAH day 21, post-operative day 20. D. CAT scan SAH day 29, post- and permits the more vigorous use of
operative (clipping) day 28, post-operative (V-P shunt) day 7. hypertension and hypervolemia than
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might be judiciously employed in the
presence of an unclipped, recently
ruptured aneurysm. With intra-
operative ventricular drainage, and the
employment of mannitol and lasix,
dissection of the aneurysm was not
difficult.

Clinical improvement in the neuro-
logic status of patients in the post-
operative period following aneurysm
surgery has been obtained with hyper-
tension, intravenous fluids and trans-
fusion (Kosnik and Hunt, 1976),
albumin, transfusion, digitalization,
intravenous fluids (Pritz et al., 1978)
and dopamine-induced hypertension,
mannitol and large volumes of intra-

venous fluids (Brown et al., 1978). It fgipype 2 A. Pre-operative lateral angiogram showing anterior communicating artery

has been assumed that 'this treatment aneurysm. B. Post-operative lateral angiogram showing successful clipping with no
improves cerebral perfusion by increas- spasm or shifts. The subarachnoid and intra-ventricular drains, and extradural pressure
ing cerebral blood flow and reducing monitor are seen.

intracranial pressure. Measurements
of cerebral blood flow in such cases
were not carried out. @F(’)upil N%rmal
The deterioration on the 10th day . . pens tyes
post-SAH with a lucent lesion devel- ©PUD'I Sluggish Obeys Commands

oping in the CAT scan was probably UnFespensive

due to cerebral vasospasm.
This case also illustrates the asso- 40 - 170
ciation of post-SAH hydrocephalus
with low mean rCBF levels and failure L 160
to improve clinically. Successful shun-
ting permitted a return of rCBF to the 30 L 150
normal range.
The management of these severely ill L 140
patients necessitates'the close monitor-
ing of blood and intracranial pressure, i
: . 20 130
blood gases and electrolytes, angio-
graphic vessel caliber and ventricular L 100
size. The ability to measure cerebral
blood flow in an atraumatic and risk-
free fashion is a further advance. 10 - 110
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