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Hyper-acute Stroke Patients Associated
with Aortic Dissection
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Abstract

Backgrounds and propose Intravenous thrombolysis using tissue plasminogen activator (tPA) can improve
patient outcomes in acute stroke if administered within 3 hours of onset. However, patients with aortic dis-
section should avoid tPA therapy due to the possibility of tPA administration inducing rupture of the aortic
dissection. We studied the frequency and clinical characteristics of stroke patients presenting with aortic dis-
section within 3 hours of onset.
Methods Among stroke patients admitted to our hospital within 3 hours of onset, we examined the fre-
quency of patients presenting with aortic dissection. Next, we examined the clinical characteristics of such
patients, including cases published on PubMed.
Results Among 208 stroke patients presenting within 3 hours of onset, 2 patients (1%) displayed aortic dis-
section. Carotid duplex ultrasonography could exclude them from tPA therapy. For 19 patients, including 17
published cases from PubMed, median age was 61.0 years, 47% were women, right pulse weakness was seen
in 70%, chest pain in 22%, and lone left hemiparesis in 72%. In 6 patients, carotid ultrasonography showed
arterial dissection due to aortic dissection.
Conclusion Aortic dissection may not be a rare complication in acute stroke within 3 hours of onset. Right
pulse weakness and left hemiparesis are often present. Carotid ultrasonography may be useful in diagnosing
aortic dissection before tPA infusion.
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Introduction

Recombinant tissue plasminogen activator (tPA) for the
treatment of acute ischemic stroke within 3 hours of onset
requires precise inclusion and exclusion criteria. In particu-
lar, patients with a high risk of hemorrhagic complications
should be excluded as candidates for intravenous thromboly-
sis using tPA (IV-tPA). This is because hemorrhagic compli-
cations such as intracerebral hemorrhage and gastrointestinal
bleeding can induce poor outcomes and high mortality rates.
Stanford type A dissection causes ischemic stroke in up to

5-10% of patients by extension of the dissection into the
common carotid arteries, thromboembolism or cerebral hy-
poperfusion (1). Although both aortic dissection and acute

ischemic stroke are medical emergencies, we occasionally
experience difficulty in diagnosing aortic dissection for pa-
tients with acute stroke displaying atypical symptoms and
signs, particularly in those without pain (2). After stroke
physicians have identified aortic dissection as a major con-
traindication against IV-tPA in the emergency room, urgent
repair of the thoracic aorta should be performed. Indeed, IV-
tPA should be avoided for stroke patients in the setting of
aortic dissection, given the high risk of aortic rupture. How-
ever, especially in the clinical setting, the importance of
rapid and accurate diagnosis for aortic dissection prior to
IV-tPA has still been underestimated and overlooked. The
aim of this study was thus to estimate the frequency of
acute ischemic stroke associated with aortic dissection
within 3 hours of onset in our institute, and to investigate
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the clinical characteristics of acute stroke with aortic dissec-
tion based on published articles in the literature.

Methods

Consecutive patients presenting with acute ischemic
stroke within 3 hours of stroke onset between October 2005
and August 2008 were studied. Inclusion and exclusion cri-
teria for IV-tPA were applied in accordance with the Japan
Alteplase Clinical Trial (3). Magnetic resonance imaging
and magnetic resonance angiography were performed in
stroke patients to diagnose cerebral ischemia. Carotid duplex
ultrasonography was performed immediately after hospital
arrival to detect the presence of carotid arterial lesions.
Stroke neurologists determined the National Institutes of
Health Stroke Scale (NIHSS) score on admission.
Concerning a diagnosis of aortic dissection, when stroke

neurologists found 1) hypotension, 2) asymmetrical periph-
eral pulses in upper and lower extremities, 3) complaint
about chest or back pain, 4) mediastinal widening in chest
roentgenography, and/or 5) intramural hematoma, intimal
flap, false lumen, and/or intra-arterial floating sign on ca-
rotid duplex ultrasonography, indicating the presence of ca-
rotid arterial dissection, chest CT was performed immedi-
ately before IV-tPA.
In addition, all available published case reports on aortic

dissection in acute ischemic stroke patients presenting within
3 hours of onset and appearing eligible for IV-tPA were
identified in the PubMed database using the search terms
“aortic dissection”, “dissecting aneurysm”, “ischemic stroke”
and “cerebral infarction”. We then investigated the clinical
characteristics of previously published cases and those cases
identified in our series. To be included in this review, the
following findings had to be reported: 1) duration from on-
set to admission, 2) neurological symptoms at presentation,
3) clinical findings suspecting aortic dissection (back pain,
pulse laterality, and hypotension), 4) chest roentgenography
and carotid ultrasonography, 5) administration of IV-tPA and
surgery, and 6) inhospital mortality. This study was con-
ducted in accordance with the Declaration of Helsinki.

Results

In our institute, 208 consecutive ischemic stroke patients
presenting within 3 hours of onset (median age, 73.0 years;
125 men, 83 women) were enrolled. The interval from onset
to hospital was 1.6 hours (range, 1.1-2.2 hours) and median
NIHSS score was 9. Aortic dissection was found in 2 (1%,
95% confident interval; 0.1-3%) of the 208 cases. IV-tPA
was administered for 87 patients (41%).

Case 1

A 72-year-old woman with a history of hypertension felt
disability of the left arm. She was admitted to our emer-
gency room 0.8 hours after onset. Although consciousness
was slightly disturbed, she did not complain of any chest

discomfort or pain. On examination, blood pressure was 83/
34 mmHg. Heart sounds were regular without murmurs and
peripheral arterial pulsations were asymmetrical. Left hemi-
neglect was identified, and her eyes deviated to the right.
Left hemiparesis was seen, with NIHSS score of 18 on ad-
mission. Diffusion-weighted magnetic resonance imaging
showed a moderate hyper-intense lesion in the right hemi-
sphere. Chest roentgenography showed no pulmonary edema
or mediastinal widening suggestive of aortic dissection. Ca-
rotid ultrasonography revealed an intimal flap in the right
common carotid artery (Fig. 1A). Urgent chest CT showed
type A thoracic aortic dissection (Fig. 1B). As a result, we
completely excluded this patient as a candidate for IV-tPA.
Emergent surgical repair of the dissection was performed,
but she died on hospital day 8.

Case 2

A 72-year-old woman with a history of hypertension was
seen due to the inability to move her left side. She was ad-
mitted to our hospital 1.9 hours after onset. In the emer-
gency room, she did not complain of chest pain. Blood pres-
sure was 150/64 mmHg. Left hemiparesis was identified on
admission, with an NIHSS score of 8. Diffusion-weighted
magnetic resonance imaging showed a moderate hyper-
intense lesion on the right hemisphere. Chest roentgenogra-
phy showed no pulmonary edema or mediastinal widening.
Verbal communication was lost with loss of consciousness
during transportation from the emergency room to the stroke
care unit. Peripheral arterial pulsations were asymmetrical
and hypotension status was sustained. Carotid ultrasonogra-
phy revealed the presence of right carotid arterial dissection
with an intimal flap (Fig. 1C). Urgent chest CT showed type
A thoracic aortic dissection (Fig. 1D). The patient was thus
excluded as a candidate for IV-tPA. Although cardiopulmon-
ary resuscitation was performed, she was unable to recover
from cardiac arrest due to shock status and died before go-
ing into surgery.
In a literature search using the PubMed database, regard-
ing the review of acute stroke with aortic dissection, we
identified another 17 cases (median age, 61.0 years; 7
women, 10 men). Table 1 shows the clinical features of
acute stroke with aortic dissection including both the present
and published cases (2, 4-15). Nineteen patients (10 men;
median age, 61 years; age range 56 to 72 years) were admit-
ted to hospital within 3 hours of onset (median duration, 0.5
hours; range, 0.45 to 0.8 hours). Of them, 15 (79%) patients
showed loss of consciousness. Interestingly, pain was found
in only 4 patients. Diminished pulsation in the right arm
was documented as a distinctive physical finding in 7 of 10
patients (70%). Right hemiparesis alone was observed in
only 3 of 19 patients (16%) and most (74%) showed left-
side weakness. Concerning chest roentgenography, 5 of 12
patients (42%) exhibited enlargement of the mediastinal or
cardiac silhouette. All 6 cases who underwent duplex ultra-
sonography showed positive findings for presence of carotid
arterial dissection, such as intimal flap in cases 1, 2, 13, and
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Figure 1. Case 1; (A) Carotid duplex ultrasonography of the transverse plane shows an intimal 
flap (white arrowhead) in the visible segment of the right common carotid artery. (B) Chest CT de�
tected type A thoracic aortic dissection. Case 2; (C) Carotid duplex ultrasonography of the trans�
verse plane shows an intimal flap (white arrowhead) and far wall of true lumen (white arrow) in 
the visible segment of the right common carotid artery. (D) Chest CT revealed type A thoracic aor�
tic dissection.

19, diffuse luminal narrowing of left common carotid artery
in case 3, and proximal right carotid arterial occlusion in
case 10. Surgical retraction and replacement of aortic dissec-
tion were done in 11 (58%) patients. IV-tPA was adminis-
tered in 3 (16%) patients (cases 6, 9, 10). Case 6 became
comatose after IV-tPA. His neurological examination did not
improve and he died 6 days after admission. In case 9, with
an initial NIHSS score of 18, during IV-tPA he complained
of severe back pain. Urgent chest CT showed the type A
aortic dissection, and then emergency operation was per-
formed. After the operation, he regained neurological im-
provement. One month of postoperatively, he was dis-
charged. Case 10, with an initial NIHSS score of 16, re-
ceived IV-tPA 150 minutes after onset. As the standard pro-
tocol of neurosonological examination, duplex ultrasonogra-
phy showed the proximal common carotid arterial occlusion
which was unusual finding of atherosclerosis and cardioem-
bolism. Immediately after stopping IV-tPA, urgent CT re-
vealed type A aortic dissection. Emergency operation was
performed, but her stroke symptoms did not improve much
3 months after onset. Overall, the inhospital mortality of 19
cases was 33% of patients treated by IV-tPA and 63% with-
out IV-tPA.

Discussion

In our series, 1% of hyper-acute ischemic stroke patients

suffered aortic dissection on admission. Considering the pre-
sent cases together with the previous reports, 4 major find-
ings for stroke with aortic dissection are apparent: 1) presen-
tation without pain; 2) left hemiparesis; 3) negative findings
on chest roentgenography; and 4) utility of carotid duplex
ultrasonography.
Chest or back pain is one of the most common and im-
portant complaints for aortic dissection. Around 80% of pa-
tients with aortic dissection present with initial chest
pain (16, 17). However, when patients have some neurologi-
cal manifestation at onset, only two-thirds complain to phy-
sicians about chest or back problems (17). Painless dissec-
tion should be associated with increased mortality, and is ac-
companied by syncope and neurological manifestations due
to cerebral ischemia (18). The present results are partially in
line with the report by Gaul et al (17). The reason for this
may be that stroke patients with neurological deficit already
experience a loss of consciousness or syncope at onset.
When a patient is already unconscious on admission, recog-
nition of precise complaints will obviously be difficult.
Neurological deficit on aortic dissection is mainly attribut-
able to ischemia of the nervous system, such as the brain,
spine and peripheral nerves. Neurological involvement was
found in 30% of patients with aortic dissection (17). When
we referred to post-marketing reports of stroke cases with
aortic dissection treated by IV-tPA, all 9 cases showed left
hemiparesis (19). The mechanism of cerebral ischemia fol-
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Table 1. Backgrounds of acute stroke patients with aortic dissection

lowing aortic dissection may be considered as follows. In
most Stanford type A dissections, the aortic wall seems to
be laid open from the end of the aortic valve (2). First,
when the pseudo-lumen of the aorta does not involve the in-
nominate artery, major neurological deficits due to cerebral
ischemia are rare. The arterial walls of the innominate and
right common carotid arteries are separate, and neurological
manifestations of the right hemisphere are found, such as
left hemiparesis and spatial neglect. Finally, when aortic dis-
section spreads to other arteries that have branched from the
aorta, right hemiparesis may be observed (2). With regard to
this hypothesis, laterality of pulsation is an important com-
ponent for initial diagnosis, as the innominate and right ca-
rotid arteries should be completely or partially occluded. In-
deed, in previous reports including the present 2 cases, 6 of
7 patients with asymmetrical pulsation displayed left hemi-
paresis. We thus consider both asymmetric radial pulsation
and left hemiparesis as warning signs for acute stroke with
aortic dissection.
Concerning vascular ultrasound, duplex ultrasonography

offers a sensitive and non-invasive tool for diagnosis of ca-

rotid arterial dissection when specific findings are identi-
fied (14). Established findings of arterial dissection on du-
plex ultrasonography are intramural hematoma, intimal flap,
false lumen, and intra-arterial floating sign in the common
carotid artery (4, 6, 14). Indeed, all 6 cases who underwent
duplex ultrasonography had positive findings in common ca-
rotid artery. Where applicable, we recommend duplex ultra-
sonography for acute stroke patients with eligibility for IV-
tPA immediately after admission.
In conclusion, 1% of hyper-acute ischemic stroke patients
admitted to our facility seem to have aortic dissection. We
urge caution for the possible presence of aortic dissection if
asymmetrical pulses, hypotension and/or left hemiparesis are
evident. Urgent estimation by duplex ultrasonography may
play an important role in diagnosing cerebral malperfusion
due to aortic dissection.
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