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Painless Acute Aortic Dissection May Present as a Stroke;
Risky Markers that Could be Identified on Hospital
Arrival
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Introduction: Acute aortic dissection (AAD) is a life-threatening emergency. A small portion of AAD
patients presents as an acute stroke without chest pain. A missed or delayed diagnosis of AAD often
brings catastrophic outcome. We aimed to identify clinical markers suggestive of the presence of painless
AAD in acute stroke patients.

Methods: From January 2007 through December 2014, painless AAD patients were retrospectively
collected from our stroke registry. We expanded the search by reviewing Medline and the Science Citation
Index Expanded from 1981 until March 2015. We enrolled 200 consecutive cases of acute ischemic stroke
without AAD as the control. Univariate analyses were performed to compare clinical markers, followed
by logistic regression to analyze the markers with significant differences.

Results: The AAD group had more female, younger patients and fewer co-morbidities. They more frequently
had consciousness disturbances (p < 0.001), were brought to the hospital sooner (p < 0.001), arrived more
frequently with impaired consciousness (p = 0.001), hypotension and bradycardia (p < 0.001) and left-sided
weakness (70.2%; p < 0.001). In the risk factor analysis, hypotension (OR 48.86, 95% CI 5.70-420.28),
bradycardia (OR 8.11, 95% CI 2.71-24.24), initial loss of consciousness (OR 5.27, 95% CI 1.88-14.76), and
left-sided weakness (OR 3.31, 95% CI 1.17-9.40) were observed more frequently in the AAD group.
Conclusions: Consider to rule out a painless AAD in stroke patients presenting with hypotension,
bradycardia, initial loss of consciousness, or left-sided weakness.
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bolytic therapy for acute ischemic stroke has become
a standard treatment for patients without contrain-

Introduction

The incidence of stroke is declining in many dications.* The sooner the intravenous thrombolytic

developed countries; however, the absolute number
of strokes continues to increase due to aging popula-
tions.' To improve stroke care and reduce stroke bur-
dens, stroke chains of survival have been constructed
with an emphasis on delivering patient care in a

coordinated and timely fashion.”” Intravenous throm-

therapy, the greater the benefit.*® Both in-hospital and
pre-hospital medical professionals are encouraged
to work together to shorten the time from symptom
onset to the commencement of thrombolytic therapy
in every eligible stroke patient. The American Heart
Association and related authorities have developed
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and implemented a goal-directed and well organized
algorithm to deliver timely management in patients
with suspected stroke.”

Acute aortic dissection (AAD) is a life-threat-
ening emergency. Approximately 17% to 40% of pa-
tients with AAD present with neurological symptoms
at onset, including stroke, transient ischemic attack
(TIA), hypoxic encephalopathy, spinal cord ischemia,
and ischemic neuropathy.”'” If a patient presents
with acute thoracic or back pain with accompany-
ing cardiovascular symptoms, the diagnosis of an
AAD is straight-forward as most modern emergency
departments (EDs) are equipped with helical multi-
detector computed tomography (CT) scanners, which
can rapidly detect AADs with a reported sensitivity of
100% and a specificity of 98% to 99%." However, 5%
to 17% of AAD patients did not report chest or back
pain.'”"* A diagnosis of aortic dissection might be de-
layed or missed in patients without pain.

Although sporadic cases of favorable outcomes
in patients with stroke secondary to AADs who re-
ceived intravenous thrombolytic therapy have been
reported, the rapid diagnosis and treatment of AADs
were considered the main factors in patient surviv-
al."”'"® Thrombolytic therapy remains contraindicated
because severe complications and poor outcomes are
likely to occur if a patient with an AAD is inadver-
tently treated with thrombolytic agents. While aortic
dissections, with or without extension to the carotid or
vertebral arteries, are readily recognized by CT-angi-
ography, it is not practical to scan every stroke patient
for AAD because these imaging examinations may
delay thrombolytic therapy, add to the cost of their
care, and increase the patient exposure to ionizing ra-
diation. We investigated the clinical characteristics of
painless AAD patients with stroke to identify markers
suggestive of a concurrent AAD.

Methods

After approved by the hospital’s institutional
review board, we searched the stroke registry of our
hospital from January 2007 through December 2014
to find patients with painless AAD who were admitted
due to acute ischemic stroke. Because of the rarity of
such patients, we electronically searched Medline and
the Science Citation Index Expanded from 1981 until
March 2015 using the terms “stroke,” “infarction,”
“intracranial thrombosis,” “brain embolism,” “dis-

secting aneurysm,” and “aortic dissection”. Reported
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cases that were initially treated as an acute stroke, and
with sufficient clinical information, including demo-
graphics, records of co-morbidity, onset time, vital
signs on hospital arrival, clinical manifestation, type
of AAD, course of treatment, and outcomes, were in-
cluded to improve the generalizability of the findings.
For comparison we chose 200 consecutive
patients presenting to our hospital in 2013 whose
principal discharge diagnose was acute ischemic
stroke without AAD as the control group. In these
two groups of patients, we collected their clinical
parameters including demographics, co-morbidities,
symptoms, times from symptom onset to hospital ar-
rival, and vital signs on arrival. Results of physical
examination, use of intravenous thrombolytic therapy,
the type of AAD, and outcomes were also reviewed.
Two stages of analysis were conducted. First,
we compared each clinical marker between the two
groups of patients. Student’s t-tests or Mann-Whitney
U tests were used for continuous variables based on
their normality. Chi-square tests were used for cate-
gorical variables. A two-sided p value of less than 0.05
was considered statistically significant. Second, we
used logistic regression to analyze the clinical mark-
ers that displayed significant differences between the
two groups of patients. Odds ratios (ORs) with 95%
confidence intervals (ClIs) were reported. Because
not every patient had previous blood pressure records
and symptoms of hypotension might not be evident,
we adopted the common definition of a systolic blood
pressure of less than 90 mmHg as hypotension, and a
heart rate of less than 60 beats/min as bradycardia.

Results

Using our research strategy, 75 articles were
obtained. Forty-three patients with sufficient clinical
information were collected from 35 articles. Together
with 4 cases of our own, we gathered a total of 47 pa-
tients with painless AAD presenting as acute ischemic
stroke (AAD group) (Fig. 1). Another 200 patients
with ischemic stroke without concurrent AAD were
collected as the control group.

A comparison of the two groups of patients
revealed that the AAD group had more female pa-
tients (29/47; 61.7% vs. 78/200; 39.0%; p = 0.005),
included younger patients (64.1 = 12.3 years old vs.
72.4 + 12.4 years old; p < 0.001), and had fewer co-
morbidities (57.4% vs. 97.0%; p < 0.001) (Table 1).
A higher percentage of the AAD group patients ex-
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Stroke caused by painless AAD

N = 47 patients

Fig. 1. Patient accrual. SCIE, Science Citation Index Expanded; AAD, Acute aortic dissection.

perienced sudden onset of consciousness disturbance
(52.2% vs. 13.0%; p < 0.001) and remained in a state
of impaired consciousness on hospital arrival (41.0%
vs. 17.5%; p = 0.001). There was no difference in the
percentage who experienced aphasia or dysarthria
(55.6% vs. 52.5%; p = 0.711). On arrival, the AAD
patients had significantly lower blood pressures and
slower heart rates (p < 0.001); however, there was no
significant difference in respiratory rates and tempera-
tures (Table 2). AAD patients had a disproportionately
high percentage of left-sided weakness (70.2%) while
the control group had an almost equal distribution
between right- and left-sided weakness (p < 0.001)
(Table 2). Peripheral pulses were evaluated in 19 of
the AAD patients and nine of them were reported to
have symmetrical pulses.

A higher percentage of AAD patients were

brought to the hospital sooner after their attacks (p <
0.001), and received intravenous thrombolytic therapy
(25.5% vs. 11.0%; p = 0.009). AAD patients had a
significantly higher mortality rate (39.1% vs. 1.0%;
p < 0.001) (Table 2). All of the AAD patients had
Stanford type A aortic dissections.

In the risk factor analysis, hypotension (OR
48.86, 95% CI 5.70-420.28), bradycardia (OR 8.11,
95% CI 2.71-24.24), initial loss of consciousness (OR
5.27, 95% CI 1.88-14.76), and left-sided weakness
(OR 3.31, 95% CI 1.17-9.40) were observed more
frequently in the AAD group. However, female gen-
der (OR 1.58, 95% CI 0.59-4.20) and disturbance of
consciousness on hospital arrival (OR 1.47, 95% CI
0.49-4.36) were not associated with a higher risk of
AAD.
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Table 1. Demographics and co-morbidities of the painless acute aortic dissection (AAD) stroke patients and the
non-AAD stroke patients

AAD Strokes Non-AAD Strokes

(n = 47) (n = 200) p value

Sex [M/F (ratio)] 18/29 (0.62) 122/78 (1.56) 0.005

Age (years old) 64.1 123 724124 < 0.001

Co-morbidity 57.4 % 97.0 % <0.001
Hypertension 23/47 (48.9%) 159/200 (79.5%)
Diabetes mellitus 2/47 ( 4.3%) 81/200 (40.5%)
Hyperlipidemia 2/47 ( 4.3%) 76/200 (38.0%)
CAD/IHD' 2/47 ( 4.3%) 30/200 (15.0%)
Atrial fibrillation 1/47 ( 2.1%) 25/200 (12.5%)
Heart failure 1/47 ( 2.1%) 6/200 ( 3.0%)
0Old CVD/TIA® 3/47 ( 6.4%) 61/200 (30.5%)
PAD’ 1/47 ( 2.1%) 1/200 ( 0.5%)
CKD/ESRD* 2/47 ( 4.3%) 28/200 (14.0%)
Others 6/47 (12.8%) 75/200 (37.5%)

" CAD/THD: Coronary artery diseases/ischemic heart diseases.

* CVD/TIA: Cerebrovascular diseases/transient ischemic attack.
’ PAD: Peripheral artery diseases.

* CKD/ESRD: Chronic kidney diseases/end-stage renal disease.

Table 2. Presentations and clinical courses of the painless acute aortic dissection (AAD) stroke patients and the
non-AAD stroke patients

AAD Strokes Non-AAD Strokes

(n = 47) (n = 200) p value
Clinical Manifestations
Sudden unconsciousness 52.2 % 13.0 % <0.001
Unconscious on arrival 41.0 % 17.5% 0.001
Aphasia or dysarthria on arrival 55.6 % 525 % 0.711
Left-sided weakness 70.2 % 40.5 % <0.001
Time from onset to Hospital <0.001
< 3 hours 90.0 % 25.0 %
3 to 4.5 hours 2.5% 4.5%
> 4.5 hours 7.5% 70.5 %
Vital Signs on Arrival
Systolic blood pressure (mmHg) 122.4 £38.7 1593 +£32.4 <0.001
Diastolic blood pressure (mmHg) 73.8 £28.1 91.1 £19.0 <0.001
Heart rate (beats/min) 65.3 +£23.1 82.7+18.0 <0.001
Respiratory rate (breaths/min) 19.2+7.0 194=+1.4 0.901
Temperature (°C) 36.0+1.3 36.3+2.1 0.576
Treatment & Outcome
Fibrinolytic therapy 25.5% 11.0 % 0.009
In-hospital mortality 39.1 % 1.0 % <0.001
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Discussion

In our study, we found that painless AAD stroke
patients were younger, had less comorbidity, more fre-
quently experienced a sudden onset of unconscious-
ness, and were brought to the hospital earlier than
their non-AAD stroke counterparts. A significantly
higher percentage of them were unconscious, hypo-
tensive, and had bradycardia and left-sided weakness
on arrival to the ED. With the current protocol of ini-
tial evaluation and management of a suspected stroke,
it is difficult to detect patients whose stroke is caused
by a painless AAD. The painless AAD stroke patients
were brought to the hospital sooner. They usually had
negative results on non-contrast CT of the brain, and
a lack of contraindications of thrombolytic therapy
could be identified in the short time frame for throm-
bolytic therapy. A significantly higher percentage of
painless AAD stroke patients received recombinant
tissue-type plasminogen activator (tPA), and a signifi-
cantly higher mortality rate was also observed among
them.

In this study, all of the AAD stroke patients had
Stanford type a dissection. This type of dissection
involves the ascending aorta and is most common in
the 6th and 7th decades of life, while Stanford type B
dissections involve the descending aorta only and are
more common in older individuals.'” Although most
AAD patients are hypertensive, many patients with
type A dissection are normotensive or even hypoten-
sive on presentation.'® Hypotension in AAD usually
results from complications that may include aortic
rupture, cardiac tamponade, heart failure secondary to
severe aortic regurgitation or myocardial infarction.
Acute stroke patients often have high initial blood
pressure due to physiological compensation for brain
ischemia.'””* Although persistent or severe hyperten-
sion is associated with poor outcomes, low blood
pressure in acute stroke is associated with increased
mortality.”"** Severe stroke cases, such as total ante-
rior circulation syndrome and cardiovascular diseases
that compromise cardiac output were found to con-
tribute to hypotension in acute stroke, and their poor
outcomes resulted from cerebral hypoperfusion, larger
infarcts, and shock.” Clinicians should thereafter be
cautious with hypotensive patients who present as ei-
ther acute chest pain or acute stroke.

Neurological complications, including ischemic
stroke, TIA, hypoxic encephalopathy, spinal cord
ischemia, and ischemic neuropathy, are common in

Painless Acute Aortic Dissection Presents as a Stroke

AAD, especially in type A dissections.”'*'""* Neuro-
logical manifestations usually appear at or soon after
the onset of dissection. These disabilities are often
evanescent, fluctuating, and may fully remitted be-
cause of transient arterial occlusion at the moment of
propagation of the dissection.” Syncope was reported
to occur in varying percentages of AAD patients
and may be caused by low cardiac output secondary
to aortic rupture and/or cardiac tamponade, carotid
artery occlusion, or the activation of vascular barore-
ceptors.”'*"” Reflex bradycardia can occur in AAD pa-
tients with carotid occlusion.”* Up to 85% of AAD pa-
tients complicated with stroke and TIA were reported
to be due to carotid occlusion, predominantly on the
right side.”” This dominance of right hemispheric
stroke despite mostly bilateral carotid dissection was
attributed to the different mechanical dynamics in the
progression of the dissecting hematoma which most
frequently affects the innominate and carotid arteries
because of their proximity to the aortic arch.”

In addition to prevention, timely restoration
of blood flow is the key to decrease the burden im-
posed by acute ischemic stroke. To increase the ef-
ficiency and effectiveness of stroke care, the “D’s of
Stroke Care” have been emphasized as benchmarks
for reducing unwanted delays in the diagnosis and
treatment of stroke.” Besides every effort in the pre-
hospital cares, when the patient arrives at the hospital,
rapid triage, evaluation, and management, including
decisions regarding reperfusion therapy by experts
and rapid admission to a stroke unit should meet pre-
determined time goals.” Although there have been
increasing reports of endovascular treatment for acute
ischemic stroke, the rapid administration of intrave-
nous tPA in eligible patients remains the mainstay of
early treatment for acute ischemic stroke, regardless
of whether endovascular treatment is considered.”*
In current stroke guidelines, emergent brain imaging
is recommended to differentiate ischemic from hem-
orrhagic strokes before any specific treatment is be-
gun.”* In most instances, nonenhanced brain CT will
provide the necessary information for emergent man-
agement. A noninvasive intracranial vascular study,
either through CT angiography (CTA) or magnetic
resonance angiography (MRA), is strongly recom-
mended during the initial imaging evaluation of the
acute stroke patient, but this should not delay intra-
venous thrombolytic therapy. If endovascular therapy
is contemplated but CTA or MRA is not done in the
initial imaging assessment, the initiation of intrave-
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nous tPA before CTA or MRA is recommended.*® The
narrow time window for thrombolytic therapy in the
current protocol makes it difficult to justify the use
of other examinations without a good reason because
any additional examination will prolong the door-to-
drug interval.

Helical multi-detector CT scanners can detect
AAD well with sensitivities of up to 100% and speci-
ficities of 98% to 99%.”” Magnetic resonance imaging
(MRI) and transesophageal echocardiography (TEE)
have been shown to have equivalent or better sensi-
tivities and specificities in the diagnosis of AAD.**’
The stroke in AAD patients usually comes from the
occlusion of carotid or vertebral arteries from either
dissection extension or obstruction by flaps. Both
CTA and MRA are highly diagnostic of carotid and
vertebral occlusion or dissection.’’* However, the
prolonged duration of imaging acquisition required,
contraindications in patients with metallic implants,
pacemakers or claustrophobia, and lack of widespread
availability in EDs limit the use of MRI on an emer-
gency basis.”™ TEE is effective in identifying aortic
dissections and intramural hematomas in the ascend-
ing aorta; however, it has some blind spots in the aor-
tic arch and descending aorta. A mobile linear artefact
can frequently be seen in TEE imagings in the aortic
lumen. These artifacts, which arise from a mirror im-
age or reverberation, may be mistakenly identified
by inexperienced echocardiographers.”’** In patients
with cervical artery dissection, an intimal flap float-
ing in the lumen, false lumen, thrombus, or absence
of flow can be identified by ultrasound in some cases.
However, operator dependence and challenges from
a short muscular neck, tortuous vessels, inability to
lie flat or to rotate the head, calcification of previous
atherosclerosis, and other causes of increased or de-
creased flow make ultrasound a less than ideal choice
in an emergency.” ™

Because a minimized door-to-drug interval is
pursued, it is impractical to scan the chest and neck in
every case of acute stroke. However, a high suspicion
should be maintained in patients presenting with ini-
tial loss of consciousness, hypotension, bradycardia
on arrival, or left-sided weakness. Additional CTA
imaging of the chest and neck should be considered to
detect the possible but occult painless AAD. Bedside
ultrasound of the aorta and cervical arteries can be
performed, but this should not delay the use of highly
diagnostic CTA examination.
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Limitations

There are some limitations to this study. First,
as we enriched the collection of painless AAD stroke
patients from an extensive literature search, only a
limited number of studies, most of which are case
reports, fulfilled the inclusion criteria. Considering
the incidence of AAD, the reported ratios of pain-
less stroke presentation, and cases not reported or
diagnosed, the cases we found might not be fully
representative of this pathology. Second, the cases
of painless AAD with stroke in our study occurred
in many countries; however, the comparison group
patients were all Asians. Although previous reviews
have revealed some racial and ethnic diversity of ages
and prevalence of atrial fibrillation in stroke patients,
similar prevalence of hypertension, diabetes, smoking
and alcoholic intake was reported.”* Furthermore,
no evidence was found to support ethnic differences
in stroke severity, after adjusting for socioeconomic
factors.*"™ Third, our AAD cases were collected from
1981 to 2015; however, patients in the control group
were collected in 2013. Because painless AAD stroke
patients are uncommon or easily missed, we could not
find enough cases in a short time interval. Although
time-matched selection of stroke patients not related
to AAD might reduce some bias in one hand, the
increase in other confounding could be inevitable.
Fourth, this is a retrospective, observational study. Al-
though some high-risk, warning signs were identified,
validation studies performed in a prospective manner
across nationalities and ethnicities are needed.
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