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a b s t r a c t

Aortic dissection is a life-threatening rare condition that may virtually present by any organ

system dysfunction, the nervous system included. Acute cerebral infarction among multiple

other neurological and non-neurological presentations is part of this acute aortic syndrome.

Rapid and correct diagnosis is of extreme importance keeping in mind the possibility of

thrombolytic treatment if a patient with a suspected ischemic stroke arrives to the Emergency

Department within a 4.5-h window after symptom onset. Systemic intravenous thrombolysis

in the case of an acute brain infarction due to aortic dissection may lead to fatal outcomes. In

this neurological emergency it is important to rule out underlying aortic dissection by

choosing appropriately quick and accurate diagnostic tool. We aimed to present a prospective

follow-up case, where carotid ultrasound examination was the primary key method that led

to a correct diagnosis in hyperacute (<24 h) Stanford type A aortic dissection presenting as an

acute ischemic stroke, and thereafter with a repeated contrast-enhanced computed tomog-

raphy and transthoracic echocardiography, helped to monitor topography of intravascular

processes and hemodynamic properties during the clinical course of a disease, which

influenced treatment decisions. Thus, we reviewed the literature mainly focusing on the

various neurological aspects associated with aortic dissection.
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1. Introduction

Aortic dissection is a life-threatening vascular emergency that
is characterized by disruption of the arterial wall integrity.
Sometimes the condition is called a catastrophe of the
principal artery of the body, which is associated with a great
diversity of clinical presentations which may be caused by
dysfunction of virtually any organ system. It is important for
every clinician not to miss this underlying condition, since it is
rarely seen in clinical practice. The incidence of aortic
dissection is low, and estimated to be 3–6 per 100 000 persons
per year [1–3].

Timely diagnosis determinates the clinical outcomes. If
untreated, the mortality rate is 25% in the first 24 h, 50% in
48 h, 75% by two weeks [4,5]. Rapid and correct diagnosis might
unfortunately be delayed due to the fact that the imaging
studies of the largest sensitivity and specificity (e.g. contrast-
enhanced computed tomography (CT)) are not of the first-line
investigations in the Emergency Department (ED), and they are
time consuming (magnetic resonance imaging (MRI), repeated
imaging by ECG-synchronized CT, transesophageal echocar-
diography (TEE)), or invasive (conventional aortography)
[3,5,6]. Furthermore, these imaging methods may only be
available in specialized cardiovascular referral centers.

Acute cerebral infarction among other multiple neurologi-
cal and non-neurological presentations is part of this acute
aortic syndrome (AAS). AAS constitute a spectrum of condi-
tions characterized by disruptions in the integrity of the aortic
wall that may lead to potentially catastrophic outcomes. They
include classic aortic dissection, intramural hematoma, and
penetrating aortic ulcer [3]. The diagnosis of aortic dissection
can be challenging and not straightforward due to atypical
presentations [7–9]. According to the guidelines of the
European Stroke Organization and the American Heart
Association/Stroke Association, intravenous administration
of alteplase (recombinant tissue-type plasminogen activator,
r-tPA) within 4.5 h of symptoms onset and/or endovascular
treatment remain the only approved therapy that may
reverse neurological deficit in patients with acute ischemic
Fig. 1 – Initial (on day 0, panel A) and follow-up (on day 3, panel B
signs of ischemic brain infarction in the right middle cerebral arter
stroke (IS) [10–12]. A consulting neurologist takes full
responsibility on the decision of whether to perform systemic
intravenous thrombolysis (IVT) in acute IS or if a patient is
ineligible. IVT with r-tPA in the case of acute brain infarction
caused by aortic dissection may lead to lethal outcomes
[10,13–15].

2. Case presentation

A 45-year-old-man with no remarkable previous medical
history, except smoking, was admitted to the ED of the
Hospital of Lithuanian University of Health Sciences Kauno
Klinikos with a sudden onset of left-sided hemiplegia. The
patient was presented within 2.5 h after the first symptoms.
Earlier that day the patient felt moderate pain in the right
shoulder irradiating to the neck, which occurred after some
physical activity at home. He took non-steroidal anti-inflam-
matory medications and pain evidently reduced.

The initial evaluation in the ED found his arterial blood
pressure (BP) was 134/70 mmHg and the heart rate (HR) was 45
beats per minute. In the neurological examination the patient
was conscious, alert, slightly anxious, showing signs of left-
sided weakness of lower facial muscles and the left hemiple-
gia. In addition, a sensory decrease on the left side of the body,
partial gaze palsy, partial hemianopia, unilateral hemispatial
inattention, and severe dysarthria were present. The National
Institutes of Health Stroke Scale (NIHSS) score was 17 points.
Acute IS was suspected and the patient was considered a
candidate for systemic IVT. The initial urgent cranial CT scan
revealed no signs of acute brain infarction or hemorrhage
(Fig. 1, panel A).

During the preparation for IVT, a sudden symptomatic
hypotension (96/50 mmHg) accompanied by bradycardia (40
beats per minute) developed while in the ED, which signifi-
cantly worsened the patient's neurologic status. During this
episode, hemodynamic instability with altered consciousness
developed, which became a contraindication for IVT. The
patient was consulted by a cardiologist, however, no acute
coronary syndrome was suspected by the specialist.
) cranial computed tomography (CT) images. Arrow indicates
y blood supply zone on the repeated brain CT. R, right; L, left.



Fig. 2 – Urgent duplex ultrasound images of extracranial vessels on day 1. Arrows mark hyperechogenic signal along all the
length, mostly lower part of the RCCA (panels A and B) extending toward RICA (panel C). Doppler blood flow velocities in the
RCCA were in normal ranges, however, the shape of Doppler curve was abnormal (panel D), and altered in the RICA (panel E).
RCCA, right common carotid artery; IJV, internal jugular vein; RICA, right internal carotid artery; Prox, proximally (from the
brachiocephalic trunk); Dist, distally.
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The patient's hemodynamic condition was stabilized after
intravenous injection of atropine and infusion of crystalloid
fluids. The neurological deficits recovered to the status of
hemiparesis after the patient's HR increased to 80 beats per
minute and BP roused to 110/70 mmHg resulting in the NIHSS
score of 13 points. However, a time window for IVT had already
exceeded 4.5 h. The patient's vital functions remained stable
and for further investigations he was transferred from the ED
to the Department of Neurology (DN).

On day 1 in the DN, carotid duplex ultrasound was urgently
performed. It revealed hyperechogenic signal all along the
length of the right common carotid artery (CCA) wall (the most
evident abnormal features were detected in the lower part of
the right CCA, in its lateral, posterior walls), which extended
toward internal carotid artery (ICA) (Fig. 2). Changes in the
linear blood flow velocities were observed, especially in the
right ICA, which were altered (peak systolic velocity 141 cm/s,
end-diastolic velocity 29 cm/s; increased carotid index (ICA/
CCA) which equaled 1.96); flow deceleration in the right CCA
72/15 cm/s; Pourcelot indexes (RI) of the right CCA 0.793 and
ICA 0.789) with waveform changes. Examination of the
vertebral arteries revealed a smaller diameter (2.91 mm) of
the right vertebral artery compared to the left one (5 mm), but
without impaired Doppler profile in these vessels.

Acute aortic dissection was suspected and urgent contrast-
enhanced CT of thoracic aorta was subsequently performed.
This showed dilation of its ascending part of up to 4.8 cm. The
diameter of aortic arch was 3.9 cm and non-contrasting
thrombosed lumen 0.8 cm in diameter form embranchment
of brachiocephalic trunk, with extension to the right CCA being
evident (Figs. 3, panel A and 4). Transthoracic echocardiogra-
phy (TTE) revealed third grade aortic valve insufficiency. The
patient was then immediately consulted by a cardiothoracic
surgeon. The specialist decided not to perform urgent aortic



Fig. 3 – Contrast-enhanced CT angiography of the thoracic
aorta on day 2 (panel A) and after 4 months (panel B); axial
slice through aortic arch branch level. Arrows on the right
shows thrombosed ‘‘false’’ lumen of BT which is more
prominent in the acute stage of dissection. Two arrows
indicate mild tissue infiltration in the right upper part of
mediastinum (panel A), which had reduced later on follow-
up image (panel B). BT, brachiocephalic trunk; TL, ‘‘true’’
lumen; FL, ‘‘false’’ lumen; LCCA, left common carotid
artery; LSA, left subclavian artery.
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surgery, and the decision was based on the thrombosed
arterial lumen on CT images and low risk of rupture, thus only
conservative medical management strategy was recom-
mended with repeated imaging.

Further clinical course of the patient was complicated by
malignant arterial hypertension (AH), meaning part of the in-
hospital admission time (13 days out of 41 day) was spent in the
Intensive Care Unit (ICU). Resistant AH was managed initially
with labetolol and sodium nitroprusside by continuous
intravenous infusion, followed with seven antihypertensive
medications taken orally: metoprolol 100 mg/day, indapamide
1.5 mg/day, moxonidine 0.6 mg/day, olmesartane/amlodipine
40 mg/10 mg/day, spironolactone 25 mg/day, and doxazosine
16 mg/day. Low-molecular-weight-heparin (nadroparine) was
also prescribed up to 1.2 mL/day subcutaneously.

On day 3, in the ICU, the second cranial CT scan showed a
large area of ischemic cerebral infarction in the right middle
cerebral artery (MCA) supply territory, and a small zone of
secondary hemorrhagic transformation (Fig. 1, panel B).

On day 11 in the ICU, the second neurosonological
evaluation by the same neurosonographer (KL) revealed that
the wall of the right CCA still remained uneven (Fig. 5).
However, the previously observed hyperechogenicity, which
was proved to be the thrombosed lumen of the CCA wall was
reducing. Spectral Doppler analysis showed the pattern of
reduced linear blood flow velocities in the right ICA to 51/
18 cm/s (the left ICA 83/31 cm/s), as well a markedly reduced
carotid index to 0.40, and Pourcelot index in the right ICA to
0.647. However, the linear flow velocities in both CCA were
increased, compared to the initial evaluation (right from 72/
15 cm/s to 126/18 cm/s and left from 97/16 cm/s to 134/18 cm/s,
and RI to 0.86), indicating that not only morphological, but also
hemodynamic changes were taking place. Also, a clearly
visible reverse component became apparent in the waveforms.
After carotid ultrasound, a CT scan of the aorta was repeated,
this confirmed the positive changes, and aortic dissection
remained the same. TTE showed second grade aortic valve
insufficiency, not third grade as previously found.

On day 22, after the patient was transferred back to the DN
the third duplex carotid evaluation (KL), was performed,
showing continued signs of improvement (Fig. 6). The extent of
the pathological signal was markedly reduced and there was
only a mild thickening in the inner vessel wall of the right CCA.
The transcranial color-coded ultrasonographic examination of
intracranial vessels did not show any abnormal changes. The
conservative management and close follow-up strategy was
kept. The patient was examined for primary causes of aortic
dissection, but no evidence of infection, vasculitis, genetic or
other specific causes were found. Left-sided hemiparesis
gradually and totally resolved. The patient scored 2 points
on the NIHSS, was independent in activities of daily living, and
able to walk.

After 4 months, a CT scan of the thoracic aorta was repeated
in the out-patient Department of Cardiology (Fig. 3, panel B),
which showed further improvements.

After 5 months, the patient arrived for a follow-up visit in
the out-patient DN. No neurological deficits were observed and
carotid ultrasound findings were the same as on the last
examination.

3. Review of the literature and discussion

3.1. Pathogenesis and hemodynamic properties of aortic
dissection with neurological presentation

Aortic dissection occurs as a consequence of an intimal tear
that allows access of blood under systolic pressure into the
medial layer of the aorta with propagation that is more
antegrade than retrograde [16]. Numerous congenital and
acquired factors that lead to aortic medial degeneration are
considered to be the central underlying process in aortic
dissection, which result in an increased arterial wall stress.



Fig. 4 – Three-dimensional (3D) reconstruction of contrast enhanced CT angiography images of the thoracic aorta on day 2.
Arrows indicate narrowed ‘‘true’’ lumen of BT. BT, brachiocephalic trunk; LCCA, left common carotid artery; LSA, left
subclavian artery.
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This process is indicated by the law of Laplace and it is written
as s = P � r/h, where s is arterial wall stress, P is luminal
pressure, r is vessel radius, and h is wall thickness [17]. This
law demonstrates the detrimental effect of atherosclerosis,
which causes medial necrosis and thinning by limiting the
supply of oxygen and nutrients. The resulting flap of tissue
divides aorta into a ‘‘true’’ lumen, which represents the
original vessel lumen, and a ‘‘false’’ lumen, which is the space
created by the medial disruption [18]. The intima flap may
occlude or compromise branch vessels and lead to malperfu-
sion [18]. The dissecting hematoma may re-enter the true
lumen via one or more distal re-entry tears, which provide a
mechanism for false lumen decompression. Alternatively,
there may be no functioning re-entry site, causing the false
lumen to act as a ‘‘wind sock’’ with increasing false lumen
pressures, propagation of the dissection, aneurysm formation,
compression of the true lumen or branch vessels, or rupture
[13,19]. The inflammatory response to thrombus in the media
is likely to initiate further necrosis and apoptosis of smooth
muscle cells and degeneration of elastic tissue, which
potentiates the risk of medial rupture [20,21]. Neurological
symptoms may occur because of occlusion of carotid,
vertebral, spinal arteries, vasa nervorum of the peripheral
nerves, or because of hypotension and related cerebral
perfusion deficit [13]. Signs and symptoms of IS are the most
common initial neurological finding [22,23]. Pathogenetic
mechanisms of stroke include extension of dissection toward
supra-aortic vessels, thromboembolism or severe hypotension
[22]. In published case series, strokes were more frequently
hemispheric compared to vertebro-basilar circulation, and
they were predominantly right-sided. The dominance of right
hemisphere stroke despite mostly bilateral carotid dissection
perhaps could be explained by different mechanical dynamics
in the progression of the dissecting hematoma [23].
3.2. Predisposing and risk factors of aortic dissection

AH is the most prevalent risk factor for acute aortic dissection
and is present in up to 68%–75% of cases [21,24]. The
predisposing and risk factors of aortic dissection that have
to be kept in mind are classified into further groups: (i)
inflammatory diseases, (ii) genetic conditions, (iii) trauma and
iatrogenic, and (iv) miscellaneous.

Reported inflammatory diseases associated with aortic
dissection were: (a) autoimmune: giant cell arteritis, Takayasu
arteritis, Behçet arteritis, rheumatoid arthritis or systemic
lupus erythematosus; (b) infection: syphilis, tuberculosis [21].
Genetic conditions that are associated with aortic dissection
are Marfan's syndrome, Loeys–Dietz's syndrome, Ehlers–
Danlos syndrome (especially vascular type), Turner syndrome,
familiar syndrome, bicuspid aortic valve, and aortic coarcta-
tion. Aortic dissection may be also traumatic, such as
deceleration injury or iatrogenic. Cocaine, amphetamine
stimulant use and Valsalva maneuver may also be associated
with this AAS [17,20,25]. Other important factors include age
(sixth and seventh decade), male gender predominance (ratio
1.5:1), history of smoking (prevalence about 60%), dyslipide-
mia, atherosclerosis (prevalence about 30%) [19]. All the
mentioned conditions and risk factors alone or in combination
affect the wall of the aorta and may precipitate its disruption of
various extent and lead to a number of complications.

3.3. Classification of aortic dissection and its relation to
neurological deficits

Aortic dissection is classically classified according to anatomi-
cal location of the lesion. Widely accepted classification
systems are the following: (i) DeBakey, (ii) Stanford, (iii)
Svensson, and (iv) Penn.



Fig. 5 – Follow-up duplex ultrasound images of extracranial vessels on day 12. Please note reduced previously observed
hyperechogenicity of the signal along the vessel wall of right CCA (panels A and B). Characteristic Doppler blood flow profile
remained evident, however, linear flow velocities raised in the RCCA (panel D), but significantly decreased in the RICA
(panels C and E). RCCA, right common carotid artery; RICA, right internal carotid artery; Prox, proximally (from the
brachiocephalic trunk); Dist, distally.
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DeBakey type I dissection affects entire aorta. Type II
dissection affects the ascending aorta, and type III (a or b)
confines to the descending part of the vessel [21,26]. The
Stanford classification is based on involvement of ascending
aorta. In type A, an ascending aorta is affected and in type B, it
is spared. A variety of aortic pathology is presented in
Svensson classification, where class 1 is a classic dissection
with true and false lumen, class 2 is an intramural hematoma
or hemorrhage, class 3 is a subtle dissection without
hematoma, class 4 is an atherosclerotic penetrating ulcer,
and class 5 is an iatrogenic or traumatic dissection [27,28].
Penn system is a recently proposed system to estimate
complications in type B aortic dissection [29].

According to time characteristics, aortic dissection is
classified to acute (symptoms present within two weeks)
and chronic (more than two weeks) [21,30], or according to the
International Registry of Acute Aortic Dissection (IRAD)
classification system, to (i) hyperacute (<24 h), (ii) acute (2–7
days), (iii) sub-acute (8–30 days), and (iv) chronic (>30 days)
[31].

Finally, the DISSECT system, that combines together six
elements, integrates all the mentioned above topographic,
temporal, and clinical aspects in order to help categorize aortic
dissection and choose the best management strategy [32].

In patients presenting with neurological deficits due to
acute aortic dissection the most frequent type is A. Syncope
may complicate the presentation of acute type A dissection in
five to ten percent of patients, and acute stroke occurs in about
16% of patients [23], however, in type B aortic dissection acute
stroke is not an exception either [8]. Late IS has been reported
in 1.4%–5% of patients with a type B dissection [8]. Spinal cord
ischemia, due to interruption of the intercostal vessels, is more
common in type B dissections and is seen in two to three
percent of patients [33].



Fig. 6 – Follow-up duplex ultrasound images of extracranial vessels on day 22. Please note the extent of pathological signal
was markedly reduced and only a mild thickening in the inner RCCA wall remained (panels A and B). Linear blood flow
velocities reduced in the RCCA (panel D), remained low in the RICA (panels C and E), however, in the distal portion of the RICA
increased (panel F). IJV, internal jugular vein; RCCA, right common carotid artery; RICA, right internal carotid artery; Prox,
proximally (from the brachiocephalic trunk); Dist, distally; Thyr, thyroid gland.
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3.4. Neurological symptoms in acute aortic dissection

Neurologic complications occur in 13%–42% of patients with
acute aortic dissection, and the patients with neurologic
complications have higher mortality compared to those
without [23,34]. The main non-neurological complications of
acute aortic dissection include: aortic regurgitation, cardiac
tamponade, myocardial ischemia or infarction, heart failure,
pleural effusion, mesenteric ischemia, acute renal failure or/
and lower limb ischemia [4,20].

The main neurological complications of aortic dissection
are as follows: (i) major neurological deficit (coma or IS), (ii)
transient ischemic attack (TIA), (iii) spinal cord ischemia
(paraparesis, paraplegia), (iv) ischemic neuropathy, and (v)
hypoxic-ischemic encephalopathy [13,20]. Among them, IS is
reported as the most frequent complication, which affects up
to one-third of patients with aortic dissection [35]. Other
neurological consequences include syncope (6%–19%), gener-
alized tonic–clonic seizures, somnolence, transient global
amnesia, altered mental status, Horner's syndrome, vocal
cord paralysis, hoarseness or dysphagia due to organ
displacement [4,35,36]. In half of the patients, neurological
symptoms are transient. Rapid improvement in such cases is
probably the result of transient arterial occlusion at the
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moment of propagation of the dissection. Gaul et al. have
reported that the majority of patients (87%) with aortic
dissection complained of initial chest or back pain; however,
among the patients with neurological symptoms at the onset
of dissection, only two-thirds gave a history of pain [23].

The mechanism of painless aortic dissection is not very
clear so far and may be related to the following factors: aortic
blood flows slowly into the film without an impact of external
forces or small impact force on the occurrence of aortic
dissection, and the extravascular membrane force generated is
so small that patients do not feel the pain; painless patients
have lower systolic BP which reduces the aortic pressure and
the tension of vascular adventitia, resulting in failure of pain
generation [37].

3.5. Imaging in (hyper)acute aortic dissection

Taking into account that in 25%–50% of patients with an aortic
dissection the wrong diagnosis is made [38], the most
important task for every consulting specialist in the ED is as
follows: (a) as fast as possible to suspect an aortic dissection as
underlying cause of acute stroke and other complications, and
(b) to rule out or to confirm suspected diagnosis by choosing an
appropriate diagnostic tool.

Aortic emergencies have to be detected quickly [39].
Ancillary diagnostic armamentarium may consist of: (i)
ultrasonography (extracranial and intracranial vessel ultra-
sound, TEE), (ii) CT with contrast-enhanced angiography
(CTA), (iii) MRI with contrast-enhanced angiography (MRA),
and (iv) conventional angiography (aortography).

If acute aortic dissection is suspected, an immediate CTA
needs to be performed [4]. Multi-slice CTA is the fastest and
most robust imaging modality [39]. Imaging of the whole aorta
(48 cm) may take 20 s (16-slice CT with small collimation), 10 s
(16-slice CT with large collimation), 6 s (for 64-slice CT) or well
below 3 s (for 256–320-slice or dual CT) [39]. However, the
investigations that carry the highest sensitivity and specificity,
CT, TEE, and MRI are not usually the first-line investigations in
most patients so a high index of clinical suspicion of alarming
signs remains a key [5,36,40]. According to the IRAD investi-
gators, the overall sensitivity (including true-positive rates of
the first imaging modality to detect aortic dissection) of TEE,
CT, MRI and aortography was 88%, 93%, 100%, and 87%,
respectively [5]. If required, the imaging has to be repeated [3].
A mean radiation dose of single conventional dual-source
contrast-enhanced CT aortography is 3.9 � 0.9 mSv [41].

The main clinical clues enhancing suspicion of aortic
dissection (‘‘red flags’’) in the case of acute IS are as follows: (i)
history of aortalgic pain or chest discomfort, (ii) left hemipar-
esis, (iii) transient or fluctuating neurological symptoms, (iv)
transient hypotension or shock, (v) bradycardia, (vi) asymmet-
rical pulses, (vii) cardiac murmur, and (viii) carotid bruits. In
our presented case, the patient had a history of pain; however,
it was not a typical aortalgic pain. Left hemiparesis, fluctuating
neurological symptoms, transient hypotension and bradycar-
dia were also characteristic clinical findings. On physical
examination at presentation some patients with an aortic
dissection are described to be anxious and in distress [42].

There is no consensus, whether aortic dissection is a
contraindication for IVT in acute IS. However, clinical data
shows that IVT might be associated with high risks. IVT for
acute IS should be avoided in ascending aortic dissection, but
is safe in carotid dissection and appears to be safe in
intracranial artery dissection with no evidence of subarach-
noid hemorrhage on baseline imaging [10]. This opinion is also
supported by the fact that aortic dissection is an absolute
contraindication to IVT in case of acute myocardial infarction
[43]. An inappropriate IVT possibly has an adverse effect on the
outcomes by causing further expansion of the tear, and by
idiopathic prolonged coagulation. It also carries a high risk of
aortic rupture leading to hemopericardium, cardiac tampo-
nade and intrapleural hemorrhage (hemothorax) [35,44–47].

Due to rare incidence of aortic dissection, clinical evidence
on a rapid and specific screening method is lacking. Laboratory
testing that can increase alert for the differential diagnosis is
evaluation of D-dimer levels. Typically, the level of D-dimers is
immediately very high in aortic dissection, compared with
other disorders in which the D-dimer level increases gradually.
D-Dimers yielded the highest diagnostic value during the first
hour [20]. Extracranial vessel duplex ultrasound may serve as a
valuable tool to diagnose patients with dissections of brain
supplying arteries in anterior and posterior circulation. There
is evidence that involvement of supra-aortic branches in aortic
dissection is not a rarity [23,48]. Among published single case
reports and case series, where carotid ultrasound was the first
method leading to the correct diagnosis, Vassileva et al. have
described five cases of stroke and TIA due to aortic dissection
[49], and Baguet et al. reported four cases, where the first
method of detecting underlying aortic pathology was extra-
cranial ultrasound [24].

Routine carotid ultrasound can identify stroke patients
ineligible for IVT therapy due to aortic dissection [7,9,15]. It is
very important to keep in mind that extracranial vessel
ultrasonography should not delay IVT. That is why it is
essential to perform a short scan just in B-mode and then
color-coded imaging within minutes [15]. However, Noel and
colleagues described a successful IVT in a coexisting aortic
dissection that was suspected after a carotid ultrasound
examination with characteristic changes [50].

In the present case an abnormal signal in the right CCA was
observed. However, other frequent ultrasonographic findings
which may be detected include: (a) occlusion of one or both
CCA, (b) double lumen in one or both CCA, extending to the
carotid bifurcation with hemodynamically relevant stenosis of
the CCA or ICA, as well as (c) a subclavian steal syndrome.
These specific and characteristic findings may be unilateral or
bilateral. Different flow velocities on pulsed Doppler wave
analysis can be detected within the ‘‘true’’ and the ‘‘false’’
lumen with a ‘‘to-and-fro’’ spectral profile in the latter. Also
abnormal carotid ultrasound findings can be combined with
typical simultaneous flow changes in vertebral or subclavian
arteries [13,15,49,51]. However, aortic dissections might locat-
ed be more distally, which often limit their visualization by
duplex sonography [52,53]. Finally, although positive findings
can be detected by ultrasonography, aortic CTA is still required
to differentiate between aortic dissection extending into the
cervical arteries and primary cervical artery dissection, where
IVT should not be withheld [54].

Carotid ultrasound can be useful not only for the rapid
diagnosis of underlying dissection, but also for a follow-up, as
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it was in the presented case. The hemodynamic variables such
as flow pattern assessed with carotid ultrasound can have
prognostic value. The conservative management strategy of
aortic dissection was chosen for the patient because the
pathological changes were resolving and clinical condition
was improving, which postponed surgical procedure. Extra-
cranial vessel ultrasound together with other imaging meth-
ods helped to evaluate the process of vessel wall repairmen
and blood flow restoration, which indicated that the risk of
repetitive ischemic event was low. Repeated carotid ultra-
sound evaluation showed a gradually reducing hyperecho-
genic signal area in the wall of the right CCA and changing
blood profile dynamics. However, it is worth mentioning that
results of repeated neurosonologic examinations may vary
from one neurosonology expert to another, so it would be more
valuable, if a single examiner would examine one patient over
different periods of time.

Renal impairment, pulse deficit, neurologic complication
and nonsurgical treatment were described as independent
variables for determining in-hospital mortality in patients
with type A dissection [22]. Refractory AH or pain, and an aortic
diameter of 5.5 cm or greater were also listed according to the
IRAD investigators [5,21,31,55]. Retrospective analysis of our
patient uncovered four of the mentioned above variables,
which could have been associated with unfavorable prognosis:
neurologic complication, slight renal impairment, refractory
AH and nonsurgical treatment. However, initial and further
medical-only treatments were prescribed strictly in compli-
ance with international experience and recommendations,
which probably ensured the successful outcome. Initial
management of acute dissection aims to limit propagation
by control of BP and reductions in the change in pressure over
time, ideally in the ICU [21]. Reduction of pulse pressure to
maintain sufficient end-organ perfusion is a priority; intrave-
nous b-blockade (labetalol with both a-blockade and b-
blockade properties) is the first-line treatment [21]. According
to the IRAD experience, drugs should be adjusted to achieve a
systolic pressure of 100–120 mm Hg and a HR of 60–80 beats per
minute, which often needs a poly-pharmacy approach [17,21].
Further management (open surgery or endovascular interven-
tion) depends on the site of the tear, evidence of complications
and disease progression on serial imaging. There is still
controversy over whether surgery should be performed in
patients with type A aortic dissection presenting with
neurological deficits or coma. Although commonly associated
with a poor post-operative prognosis, recovery has been
reported when rapid brain reperfusion is achieved, especially,
if the time between symptom onset and arrival at the
operating room is less than 5 h [20,21]. The IRAD investigators
in a recently published review of the registry concluded, that
surgical management for type A aortic dissection increased
from 79% to 90%, endovascular management of type B
increased from 7% to 31%, and most importantly, type A in-
hospital mortality decreased significantly (31%–22%), as well
as surgical mortality (25%–18%). As it is stated in the European
Society of Cardiology (ESC) Guidelines on the diagnosis and
treatment of aortic diseases, in case of acute type A aortic
dissection, surgery is the treatment of choice. Acute type A
aortic dissection has a mortality of 50% within the first 48 h if
not operated. Based on that evidence, all patients with type A
aortic dissection should be sent for surgery. The superiority of
surgery over conservative treatment has been reported, even
in patients with unfavorable presentations and/or major
comorbidities. However, the course of type B aortic dissection
is often uncomplicated, in the absence of malperfusion or
signs of (early) disease progression, the patient can be safely
stabilized under medical therapy alone, to control pain and
blood pressure [20].

4. Conclusions

Aortic dissection is a great challenge for many medical
specialists, including neurologists. There is data confirming
the opinion that IVT should be withheld in the case of stroke
with a primary cause of aortic dissection due to a high risk of
complications. Ultrasound examination of extracranial ves-
sels is a suitable screening method in a narrow time window of
thrombolysis, where it may be a key method for revealing the
underlying cause of stroke. In our presented case, extracranial
ultrasound had a crucial role in promptly determining the
correct diagnosis. Secondly, conservative treatment strategy
was chosen, based on the follow-up imaging results. The
patient was not eligible for IVT, no urgent surgery was
performed in this hyperacute ascending aortic dissection
(Stanford type A) setting either, and the surgical procedure was
postponed. However, the outcomes were successful after
medical-only management, which was prescribed strictly in
compliance with international recommendations. Early ultra-
sound examination of extracranial vessels should be consid-
ered in the case of atypical presentation of IS. Importantly,
‘‘red flags’’ that require further investigation in addition to the
conventional thrombolysis protocol should be identified. As in
our case presented, symptoms, suggesting of underlying acute
aortic dissection resulting in IS are listed as follows: presence
of aortalgic pain before the onset of symptoms, young age,
fluctuation of symptoms, transient hypotension or bradycar-
dia. Patients with the highest risk should be referred to
specialized centers with stroke team available 24/7 (including
neurologist) and equipped with all the necessary diagnostic
tools. To conclude with, duplex ultrasound examination can
be a simple and rapid tool to rule out potential aortic dissection
and to avoid a fatal sequel of thrombolytic therapy.
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