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We describe a 74-year-old man with cancer of the transverse colon and severe bilateral stenosis of the inter-
nal carotid artery who underwent a colectomy. Magnetic resonance imaging and angiography revealed 95%
stenosis of the left internal carotid artery and 50% stenosis of the right internal carotid artery. The patient was
scheduled to undergo resection of the transverse colon. Because there was a risk of cerebral ischemia during sur-
gery, the patient received spinal and epidural anesthesia rather than general anesthesia. Blood pressure de-
creased transiently during the operation, but immediately responded to bolus injections of ephedrine and phen-
ylephrine. The bispectral index was monitored to evaluate the intraoperative awareness level, and transcutane-
ous cerebral oxygen saturation was monitored to assess regional cerebral blood flow. These values changed little
during surgery. After surgery, there was no evidence of a new stroke or neurologic symptoms. In this patient
with advanced cerebrovascular disease, spinal and epidural anesthesia was useful because it allowed conscious-
ness and neurologic symptoms to be monitored and contributed to the maintenance of stable hemodynamics, as

well as the prevention and early detection of cerebral infarction during surgery.
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Introduction

Stenosis of the internal carotid artery is responsi-
ble for about 20% of all cases of cerebral infarction
and transient cerebral ischemia'. In recent years,
the westernization of dietary patterns in Japan has
led to an increased prevalence of internal carotid
stenosis. We describe our experience with a patient
who had severe bilateral stenosis of the internal ca-
rotid arteries and cancer of the transverse colon. He
was scheduled to undergo resection of the trans-
verse colon and received a combination of epidural
and spinal anesthesia to allow monitoring of con-
sciousness and neurologic symptoms during sur-

gery.

Case report

A 74-year-old man was admitted to the depart-
ment of internal medicine in Tokyo Women's Medi-
cal University Medical Center East because of
dysarthria. A computed tomographic scan of the
head revealed cerebral infarction in the territory of
the left middle cerebral artery. During treatment
for cerebral infarction, anemia developed, and lower
gastrointestinal endoscopy was performed. Cancer
of the transverse colon was diagnosed, and the pa-
tient was scheduled to undergo resection of the
transverse colon. On admission, the height was 167
cm, and the body weight was 63 kg. Magnetic reso-
nance imaging and angiography showed about 90%
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Figure Diagrammatic representation of the course of anesthesia
rSOz regional cerebrovascular oxygen saturation, BIS: bispectral index score.
~~systolic blood pressure, —{ J=diastolic blood pressure, ~=fg=heart rate

stenosis of the left internal carotid artery and about
50% stenosis of the right internal carotid artery.
Prothrombin time (PT)—International normalized
ratio (INR) showed 1.5. Oral warfarin (3 mg/day),
given to treat the bilateral stenosis of the internal
carotid arteries, was switched to a continuous intra-
venous infusion of heparin in preparation for sur-
gery. Heparin was discontinued 6 hours before op-
eration,

Premedication with atropine sulfate (0.5 mg) was
administered intramuscularly. The activated clot-
ting time (ACT) on entry to the operation room was
147 seconds. An epidural catheter was inserted be-
tween the 10th and 11th thoracic vertebrae and ad-
vanced 8 cm superiorly in right lateral position.
Epidural anesthesia was started with 2% lidocaine
(5 ml,/hr). Subsequently, a 25-gauge spinal needle

was inserted between the second and third lumbar
vertebrae, and 3.5 ml of 0.5% plain bupivacaine was
injected into the subarachnoid space to establish a
fourth thoracic nerve block, which was confirmed
by pinprick test. The course of anesthesia is dia-
grammatically shown in Figure. During surgery,
the systolic blood pressure fluctuated around 150
mmHg. Transient hypotension developed, but re-
solved immediately after bolus intravenous injec-
tions of ephedrine, atropine and phenylephrine. The
arterial partial pressure of carbon dioxide (PaCQO,)
was 34 mmHg on intraoperative arterial blood-gas
analysis.

To assess the level of consciousness during sur-
gery, bispectral index scores (BIS} were monitored
using a bispectral index monitor (Nihonkoden. To-
kyo). Cerebral blood flow was evaluated by in vivo
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optical spectroscopy (INVOS), and bilateral regional
cerebrovascular oxygen saturation (rSO.) was con-
tinuously monitored using an INVOS-5100 cerebral
oximeter (Edwards Lifesciences, Irvine, CA).

BIS transiently decreased several times, but fluc-
tuated between 78 and 98. The rSO:; of the left and
right cerebral hemispheres did not fluctuate greatly
from the baseline value. The operation time was 158
minutes, and the duration of anesthesia was 199
minutes. Intraoperatively, the infusion volume was
1,500 ml, the urine volume was 500 ml, and the
blood loss was 81 ml. Ropivacaine (0.2%, 5 ml/hr)
was continuously administered by epidural catheter
for postoperative analgesia.

The epidural catheter was removed on postop-
erative day 1. Treatment with heparin (18,000
units/day) was resumed 2 hours later. The postop-
erative course was uneventful, with no evidence of
bleeding, cerebral infarction, or other complications.
Oral intake was begun on postoperative day 4. No
new neurologic abnormalities appeared after sur-
gery. The patient was transferred frorh the surgical
ward to a medical ward to receive treatment for bi-
lateral stenosis of the internal carotid arteries.

Discussion

In patients with stenosis of the internal carotid
artery, it is important not to lower the blood pres-
sure during surgery and thereby ensure that cere-
bral blood flow is maintained. Blood pressure de-
creased in our patient during surgery, but this was
attributed to vagal reflexes caused by traction on
the intestine. The blood pressure turned to normal
immediately after the administration of sympath-
omimetic agents. Because a decrease in PaCO; can
reduce cerebral blood flow”, hyperventilation must
be prevented. In our patient, anesthetic manage-
ment was achieved during spontaneous breathing,
with no decrease in PaCQO..

On the basis of the surgical invasion in our pa-
tient, it was possible to use general anesthesia or
epidural anesthesia with or without spinal anesthe-
sia””. During general anesthesia, monitoring of neu-
rologic symptoms caused by decreased cerebral
blood flow is not feasible. If cerebral ischemia oc-

curs, neurologic symptoms cannot be evaluated un-

3

til recovery from anesthesia, potentially leading to

delayed detection of abnormalities ¥

During
epidural anesthesia, spinal anesthesia, or both, con-
sciousness levels and neurologic symptoms can be
confirmed intraoperatively. When only spinal anes-
thesia is used, the duration of anesthesia is limited.
The combined use of epidural anesthesia allows ad-
ditional doses of local anesthesia to be administered,
and it is also advantageous for postoperative anal-
gesia. We therefore combined epidural anesthesia
with spinal anesthesia. Because patients with steno-
sis of the internal carotid artery require anticoagu-
lant therapy before and after surgery, this anes-
thetic procedure was associated with the risk of
causing epidural hematoma. We therefore fully in-
formed the patient and his family members about
potential risks and expected benefits of the proce-
dure and obtained their informed consent. ACT
was measured immediately before epidural punc-
ture; epidural anesthesia then was induced, fol-
lowed by spinal anesthesia. As compared with gen-
eral anesthesia, this method facilitates the early de-
tection and prevention of cerebral infarction, but re-
quires the understanding and cooperation of pa-
tients.

To monitor the level of consciousness and cere-
bral blood flow during surgery, we measured BIS
and rSO, BIS is an electroencephalographically
based index of the depth of anesthesia that can be
used to monitor patients for cerebral ischemia®®,
Estruch-Pérez et al reported® BIS changes in 70
awake patients with and without neurological defi-
cits who underwent carotid endarterectomy (CEA)
under regional anesthesia. The mean BIS values
were 925 + 56 and 84.7 = 12.3 for patients without
and with neurological deficits, respectively (p
<0.05). On the other hand, rSO; allows the real-time
assessment of local cerebral blood flow and is also
useful for detecting episodes of cerebral ischemia.
Samra et al. reported” changes in bilateral rSO; in
99 patients who underwent 100 CEAs with regional
anesthesia. The mean (+ SD) decrease in rSQO; after
carotid occlusion in patients with neurologic symp-
toms (from 632 + 84% to 51.0 * 11.6%) was sig-
nificantly greater (p = 0.0002) than that in patients
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85% to
61.0 = 93%). In our patient, there were no large
fluctuations in either BIS or rSO..

In conclusion, the use of a combination of epidural

with no neurologic symptoms (from 65.8 *

and spinal anesthesia allowed neurological symp-
toms and consciousness levels to be monitored in a
patient with severe cerebrovascular disease who
underwent resection of the transverse colon while
remaining conscious. This anesthetic procedure can
maintain stable hemodynamics and thus facilitates
the prevention and early detection of cerebral in-
farction during surgery.
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