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Case
Report

Introduction

Massive cerebral infarction due to obstruction of the com-
mon carotid artery by extended acute aortic dissection is
rare,1,2) and when a patient with the above complication
was medically managed, the patient would usually die of
brain damage3) or of rupture of the aorta.2) Though car-
diopulmonary bypass would magnify the brain edema,4)

stroke should not be a contraindication to operation for
aortic dissection.5) Other studies demonstrated that throm-
bolytic therapy for ischemic stroke should be done within
the first three hours after onset of stroke, otherwise, se-
vere brain damage due to reperfusion would occur.6-8) Sur-
gical strategy may depend on the time from onset of stroke
in this otherwise life-threatening disease. We report a
patient with acute aortic dissection and new left hemiple-
gia who emergently underwent aortic arch replacement

and ligature of the right common carotid artery. Although
the cerebral infarction had been established at the time of
operation, lethal edema or hemorrhage did not develop
in the brain after surgery. The procedure reported herein
would offer a surgical alternative on this lethal condition.

Patient

A 64-year-old woman experienced severe back pain, soon
and after visited a local hospital at 7:00 in the morning.
Ten minutes later, she lost consciousness with convul-
sions and developed left hemiplegia. A computed tomo-
graphic (CT) scan taken immediately after the onset
showed an acute dissection of the entire aorta (Fig. 1),
but a head CT scan did not demonstrate any abnormal
lesion in the brain. Her consciousness improved a little,
but she did not communicate with others. She was refer-
red to us that afternoon for further examination and treat-
ment, and her consciousness had not improved. The right
radial arterial pulse was not palpable. A repeated CT scan
at 13:00 on the same day showed massive cerebral inf-
arction of the right middle cerebral artery territory with
brain edema (Fig. 2), occlusion of the right common ca-
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It remains unclear whether or not the infarcted brain caused by aortic dissection should be
reperfused when an emergency operation is needed for aortic arch dissection. A 64-year-old
woman presented with severe back pain and syncope with a sudden left hemiplegia. CT scan
demonstrated an aortic dissection of the entire aorta, obstruction of the right common carotid
artery by extended aortic dissection, cerebral infarction of the right middle cerebral artery
territory, brain edema and pericardial effusion. Though she was unable to communicate with
us, she underwent an emergent aortic arch replacement and ligature of the right common ca-
rotid artery nine hours after the onset of stroke, when massive cerebral infarction was estab-
lished. She survived the operation and regained full consciousness. When brain infarction was
established by extended aortic dissection in emergent aortic surgery, concomitant ligature of the
responsible artery to the brain infarction may be allowed for avoiding cerebral damage leading
to brain death. (Ann Thorac Cardiovasc Surg 2004; 10: 64–6)
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rotid artery by extension of the aortic dissection (Fig. 3)
and pericardial effusion. These findings suggested that
the right internal carotid artery was completely occluded,
too. Echocardiography showed moderate aortic regurgi-
tation. Blood pressure was medically controlled, but the
central venous pressure was increasing, suggesting car-
diac tamponade and an increasing risk of rupture of the
aorta. She still did not communicate with us. Since cere-
bral infarction of the right middle cerebral artery terri-
tory had been already established after six hours from the
onset of stroke, we thought that ligature of the right ca-
rotid artery would not result in further extension of brain
infarction and edema, and that it would prevent cerebral
hemorrhage and edema due to reperfusion. Her family
understood the above and agreed to surgical intervention
for aortic dissection and ligature of the right carotid ar-
tery as a life saving procedure. An emergency operation
was done at 16:00 on the same day when she developed
aortic dissection. The right atrial pressure was 18 mmHg
in the operating room. Aortic dissection was extended into
the right and left common carotid arteries, and a small
tear was found at the distal aortic arch just after the ori-
gin of the left subclavian artery. The right common ca-
rotid artery was cross-clamped before heparin was given.
An arterial inflow was made in the left axillary artery
with an 8 mm graft, and cardiopulmonary bypass was
established. The aortic cusps were re-suspended and the
aortic root was re-approximated with gelatin-resorcine-
formol glue. The ascending aorta and aortic arch were
replaced with a 24 mm branched graft by using an el-
ephant trunk method under hypothermic selective cere-
bral perfusion except for the right common carotid artery

that was finally ligated. The truncus brachiocephalicus,
and left common carotid and subclavian arteries were
reconstructed with branches of the graft, separately. The
patient survived the operation, and postoperative head
CT scan of the next operative day showed no hemor-
rhage in the brain and the infarction had not increased in
size. The endotracheal tube was extubated on the third
postoperative day. Her consciousness improved with time
and finally became clear. She was discharged with left
hemiplegia.

Fig. 1.  Preoperative CT scan demonstrating aortic dissection.

Fig. 2.  Preoperative CT scan demonstrating cerebral infarction
of the right brain.

Fig. 3.  Preoperative CT scan showing occlusion of the right com-
mon carotid artery (arrow).
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Comment

In this case, massive cerebral infarction had been already
established when the patient came to us, and more than six
hours had passed from the onset of stroke. Therefore,
reperfusion to the infarcted brain would not be indicated at
that time, because reperfusion may have resulted in brain
hemorrhage or increased brain edema. The patient devel-
oped cardiac tamponade and was at risk of aortic rupture.
Therefore, we decided to operate on this patient and not to
perfuse the infarcted brain during and after the operation,
and the right common carotid artery was occluded.

There are some reports describing ischemic stroke
caused by extended aortic dissection to the common ca-
rotid artery.1-3,9) Cambria et al. described a strong correla-
tion between stroke and carotid artery obstruction and a
significant stroke-related mortality rate.10) They reported
that six of the seven patients with preoperative profound
neurological deficit with acute dissection died of brain
damage after aortic repair and the remaining patient de-
teriorated neurologically.10) On the other hand, Fann et
al. reported that in seven patients with acute aortic dis-
section and new stroke, one died of brain injury immedi-
ately after repair of the aortic dissection and two had per-
sistent neurological deficits and died within four months
after the operation. The remaining four patients showed
improvement in their neurological symptoms after op-
eration.9) Carrel et al. also reported in their experience in
13 operated patients, that only one died of cerebral in-
jury, one worsened, four with hemiplegia and seven had
rapid improvement of neurological symptoms after the
operation.2) However, both reports failed to identify any
specific individual factors to predict favorable or unfa-
vorable outcome, and they did not describe at all whether
the cerebral infarction was established or not at the time
of operation and when the operation was done. Fann et
al. included patients with acute dissection within 14 days
from the onset of aortic dissection, and Carrel et al. in-
cluded those within seven days in their reports.2,9) These
reports, therefore, did not show surgical strategy for aor-
tic dissection and concomitant cerebral infarction in the
very acute phase.

Recent studies of thrombolytic therapy for acute is-
chemic stroke showed that reperfusion to the ischemic
region of the brain should be done within the first three
hours from the onset of stroke.6,7) These results suggested
that time from the onset of stroke to the operation (recon-
struction of the carotid artery) should be an important
factor to predict the patient’s outcome and to indicate the

surgical strategy. The occluded common carotid artery
by extension of aortic dissection may not be always con-
tinuously obstructed but may be re-opened early although
symptoms were not improved. If the innominate artery
or a common carotid artery is obstructed at its origin,
collateral flow from the other carotid artery probably
maintains brain viability.5) Therefore, it should be impor-
tant to re-evaluate whether the cerebral infarction was
established or not at the time of repair for aortic arch dis-
section. If cerebral infarction was not established, the
obstructed common carotid artery may be reconstructed,
but if established, it may not be done.

In conclusion, ligature of the one common carotid ar-
tery may be justified when acute aortic dissection urges
emergency aortic surgery and new brain infarction was
established by obstructed carotid artery. The procedure
reported herein would offer a surgical alternative on this
lethal condition.

References

1. Veyssier-Belot C, Cohen A, Rougemont D, Levy C,
Amarenco P, Bousser MG. Cerebral infarction due to
painless thoracic aortic and common carotid artery dis-
sections. Stroke 1993; 24: 2111–3.

2. Carrel T, Jenny LR, von Segesser L, Turina M. Neuro-
logical complications associated with acute aortic dis-
section: is there a place for a surgical approach?
Cerebrovasc Dis 1991; 1: 296–301.

3. Flemming KD, Brown RD. Acute cerebral infarction
caused by aortic dissection: caution in the thrombolytic
era. Stroke 1999; 30: 477–8.

4. Taylor K. Central nervous system effects of cardiopul-
monary bypass. Ann Thorac Surg 1998; 66 (Suppl):
S20–4.

5. Svensson LG, Crawford ES. Aortic dissection in car-
diovascular and vascular disease of the aorta. In:
Svensson LG, Crawford ES eds.; Philadelphia:
Saunders WB, Co., 1997; pp 56–68.

6. Donnan GA, Davis SM, Chambers BR, et al. Trials of
streptokinase in severe acute ischemic stroke. Lancet
1995; 345: 578–9.

7. Thrombolytic therapy with streptokinase in acute is-
chemic stroke. N Engl J Med 1996; 335: 145–50.

8. Chiu D, Krieger D, Villar-Cordova C, et al. Intrave-
nous tissue plasminogen activator for acute ischemic
stroke: feasibility, safety, and efficacy in the first year
of clinical practice. Stroke 1998; 29: 18–22.

9. Fann JI, Sarris GE, Miller DC, et al. Surgical manage-
ment of acute dissection complicated by stroke. Circu-
lation 1989; 1 (Suppl): 257–63.

10. Cambria RP, Brewster DC, Gertler J, et al. Vascular
complications associated with spontaneous aortic dis-
section. J Vasc Surg 1988; 7: 199–209.


