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Ischaemic stroke caused by spontaneous unilateral carotid artery
dissection in patient with connective tissue disorder

Udar niedokrwienny mézgu spowodowany samoistnym jednostronnym
rozwarstwieniem tetnicy szyjnej u pacjentki z chorobg tkanki tacznej
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AbStra ct Background: Spontaneous cervical artery dissection is a major cause of ischaemic stroke in young patients. It is supposed
that genetic variants associated with connective tissue disorders often lead to neurovascular complications, the management
of which remains a challenge. Case presentation: A 30-year-old female was admitted to the Department of Neurology with
an episode of visual disturbances, speech problems, and concomitant headache. Computed tomography angiography revealed
left internal carotid artery dissection. Magnetic resonance of the brain showed cortical and subcortical acute ischaemic lesions
in the left cerebral hemisphere. The patient was diagnosed with vascular Ehlers-Danlos syndrome based on the clinical course
of the disease. Conservative treatment was administered with full neurological recovery. Conclusion: It is very important for
clinicians to consider the coexistence of genetically determined connective tissue disorders in young patients who develop

arterial dissections.
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Streszczenie Wstep: Samoistne rozwarstwienie tetnicy szyjnej jest istotng przyczyna udaru niedokrwiennego mézgu u mlodych pacjentéw.
Przypuszcza sig, Ze warianty genetyczne zwigzane z chorobami tkanki facznej czesto prowadzg do powiklan naczyniowych,
ktorych leczenie nadal pozostaje wyzwaniem. Prezentacja przypadku: 30-letnia pacjentka zostata przyjeta do Kliniki Neurologii
z objawami zaburzen widzenia, problemami z mowg i towarzyszacym boélem glowy. W angiografii tomografii komputerowej
naczyn domoézgowych stwierdzono rozwarstwienie lewej tetnicy szyjnej wewnetrznej. W rezonansie magnetycznym mozgu
wykazano ogniska niedokrwienne zlokalizowane korowo i podkorowo w lewej potkuli moézgu. Prezentowane przez pacjentke
objawy kliniczne pozwolily na ustalenie rozpoznania naczyniowego podtypu zespotu Ehlersa-Danlosa. Zastosowano leczenie
zachowawcze, ktére przyniosto pelng poprawe stanu neurologicznego. Wnioski: Istotne dla lekarzy klinicystow jest rozwazenie
wspolistnienia genetycznie uwarunkowanych zaburzen tkanki tacznej u mlodych pacjentéw, u ktorych doszlo do samoistnego

rozwarstwienia tetnicy szyjnej.

Stowa kluczowe: udar niedokrwienny mézgu, rozwarstwienie tetnicy szyjnej, zesp6t Ehlersa-Danlosa.
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INTRODUCTION

cally and clinically heterogeneous connective tissue

disorders caused by the abnormal structure of con-
nective tissue. According to The 2017 international classi-
fication of the Ehlers-Danlos syndromes, 13 subtypes were
distinguished (Malfait et al., 2017). The dissections of me-
dium and large arterial vessels (mostly the aorta and its
branches) are usually present in patients with a vascular
subtype (VEDS). This type of EDS is characterised by a spe-
cific facial appearance with thin, translucent skin, prone to
bruising, and excessive mobility of small joints. The clini-
cal image shows increased fragility of blood vessels, which
leads to spontaneous dissections, rupture of their walls, of-
ten without prior vasodilation, and aneurysm formation.
Arterial dissections may occur spontaneously, but in most
cases they are triggered by stress and physical exertion
with sudden onset and high intensity (Byers et al., 2017).
Vasa vasorum rupture, caused by vascular fragility in EDS
patients, could be a significant factor in carotid dissec-
tion, in addition to other dissection mechanisms. Another
significant cause of carotid dissection is the coexistence of
Eagle’s syndrome (a rare condition characterised by a set of
symptoms associated with an elongated styloid process) and
vEDS (Ikenouchi et al., 2020). Carotid-cavernous fistula is the
most common neurovascular complication in the vEDS sub-
type, while the second most expected neurovascular lesions

Ehlers—Danlos syndrome (EDS) is a group of geneti-

are aneurysms (Olubajo et al., 2020). In the medical literature,
strokes in patients with EDS are casuistic, so it is very difficult
to find accurate data describing the proportion of stroke cases
in the population of EDS patients (Ballabio et al., 2007).

Genetically determined connective tissue disorders may lead
to neurovascular complications such as ischemic stroke due
to cerebral artery dissection, the management of which re-
mains a challenge. We present the case of a 30-year-old wom-
an with neurological signs secondary to carotid artery dissec-
tion in whom the clinical diagnosis of VEDS was established.

CASE REPORT

A 30-year-old female was admitted to the Department of
Neurology, Medical University of Bialystok, with a tran-
sient (lasting 2 hours) sudden episode of visual distur-
bances and speech problems with a concomitant headache.
She had a history of two caesarean sections due to prema-
ture rupture of the foetal bladder (in 2015 and 2019), spon-
taneous pneumothorax and right lung emphysema in 2011,
and spontaneous colon perforation in 2015. On physical
examination, she presented features typical of EDS: thin
nose and lips, large eyes, joint hypermobility, and bruises.

The results of laboratory tests and computed tomography
(CT) of the brain were normal. CT angiography (CTA) of
the head and neck revealed dilatation of the vessel wall
and thrombosed false lumen with a severely narrowed lu-
men in the cervical and intracranial (petrous and cavernous)

Fig. 1. A. Axial cervical CT angiography showing severely narrowed lumen of left ICA (short red arrow). Increased arterial diameter of the
left ICA is due to eccentric intramural haematoma (long red arrow) in the distal portion of the cervical segment of left ICA. Normal
right ICA lumen (thick white arrow). B. CT angiography, coronal maximum intensity projection reconstruction shows long tapered
stenosis (arrow) of the left ICA with abnormal vessel contour - string sign
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Fig. 2. MRI of the brain performed following stroke symptoms. Cortical and subcortical FLAIR hyperintensity areas (A), adjacent restricted
diffusion on DWI (B) and ADC mapping (C) in the left parietal lobe. D. Axial FLAIR image demonstrates dissection of the petrous
segment of the left ICA with narrowing of the dark signal of the lumen (thin red arrow) surrounded by hyperintense rim compatible

with intramular haematoma (thick white arrow)

segments of the left internal carotid artery (ICA) (Fig. 1 A, B).
On the second day of hospitalisation, the patient’s neurologi-
cal condition worsened, and she presented right-sided hemi-
anopsia, motor aphasia, and neck pain (National Institutes of
Health Stroke Scale — score 3). Magnetic resonance imaging
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(MRYI) of the brain showed numerous cortical acute ischaemic
lesions on the border of the left parietal and occipital lobes
(Fig. 2 A-C). MRI images also revealed dissection of the
petrous segment of the left ICA with narrowing of the true
lumen surrounded by intramural haematoma (Fig. 2 D).
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Fig. 3. Follow-up CT angiography — 8 months after dissection. Coronal and sagittal maximum intensity projections show vast improvement
in vessel patency. Only a small focal bulge remained on the anterior outline of the artery wall (arrow)

The patient was diagnosed with VEDS based on the clini-
cal course of disease and her past medical history. Conser-
vative treatment was administered with full neurological
recovery. The patient was recommended to take rosuvas-
tatin 5 mg daily and celiprolol 100 mg daily on a perma-
nent basis; she was also taking acetylsalicylic acid 75 mg
and clopidogrel 75 mg daily for 6 months after artery dis-
section. The genetic evaluation is in progress (so far, no
mutation in the FBNI gene was detected). There have been
no new vascular or visceral events during 8 months of fol-
low-up (Fig. 3). Intracranial and extracranial CT revealed
no further morphologic abnormalities.

DISCUSSION
EDS is a group of connective tissue disorders related to

abnormal synthesis and structure of connective tissue,
which are inherited in an autosomal recessive or autosomal

DOI: 10.15557/AN.2021.0006

dominant manner depending on the subtype of the syn-
drome. VEDS is a heterogeneous disorder caused by muta-
tions in the COL3A1 gene which lead to the synthesis of an
abnormal type III collagen protein; this subtype accounts
for less than 5% of all EDS cases (Byers et al., 2017; Eagle-
ton, 2016). Life-threatening complications like hiatal herni-
as, organ rupture (most commonly gastrointestinal perfora-
tions), and rectal and uterine prolapse are frequently present
in adult patients (Byers et al., 2017). A sudden onset of the
carotid-cavernous fistulae, dissecting aneurysms or arterial
dissections in apparently healthy young people should sug-
gest VEDS (Henrard et al., 2019). The age of presentation
of vascular events shows a large diversity, but in 80% of pa-
tients with VEDS the first event of vascular dissection oc-
curred by the age of 40, with the mean age of the first cere-
brovascular complication being 28 years (North et al., 1995).
In the presented case, the patient showed physical features
typical of vVEDS: joint hypermobility and easy skin bruising.
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Patient with suspected carotid artery dissection
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Fig. 4. Diagram showing a diagnostic and treatment pathway in the event of suspected vessel dissection. MRA - magnetic resonance angiog-
raphy; CTA - computed tomography angiography; CDU - colour duplex ultrasound; N - normal; N with symptoms — normal with
typical symptoms of carotid artery dissection; Abn - abnormal

The patient’s past medical history revealed spontane-
ous perforation of the colon, spontaneous pneumotho-
rax, and double rupture of the foetal bladder, which may
indicate an abnormal structure of connective tissue.
The patient’s young age (30 years) at the moment of sponta-
neous arterial dissections is another typical feature of vVEDS
(Debette et al., 2014).

In cases involving spontaneous carotid artery dissection
(sCAD) in young patients, all efforts should be made to
diagnose the underlying condition. Genetic testing for
the presence of the COL3A1 variants gene mutation should
be done to confirm or rule out the presence of vVEDS, which
is the most common connective tissue disorder causing ar-
terial dissection (Byers et al., 2017; Debette et al., 2014).
If the tests do not confirm vEDS, genetic diagnostics
should be continued towards other connective tissue dis-
eases, such as classic EDS, hypermobile EDS, and osteogen-
esis imperfecta. Over the last years, a relationship between
sCAD and fibromuscular dysplasia (FMD), an idiopathic,
segmental, non-atherosclerotic and non-inflammato-
ry arterial disease, has been suggested based on a num-
ber of epidemiologic observations (Bonacina et al., 2021;
Henrard et al.,, 2019). Even though Marfan syndrome,
Loeys-Dietz syndrome, FMD and Larsen syndrome are
rarely observed congenital causes of arterial dissections,
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we should also remember about them (Debette et al., 2014).
In our patient, no mutations in the FBNI gene were found
in the genetic evaluation, which ruled out Marfan syn-
drome. The patient is waiting for further genetic tests to
be conducted.

Spontaneous arterial dissection in the course of vVEDS usu-
ally affects only one blood vessel. However, it should be
noted that dissections can occur in different arteries within
a short time (Ohshima et al.,, 2019). A case of bilateral ca-
rotid dissection has also been described in a patient diag-
nosed with vEDS and Eagle’s syndrome (Ikenouchi et al.,
2020). This shows that patients with vEDS should be given
special care after spontaneous arterial dissection to prevent
future occurrences of the event.

The management of acute stroke due to sCAD in patients
with vEDS is always challenging. In general, conservative
treatment should be introduced (Fig. 4). Invasive proce-
dures may only be used in life-threatening emergencies due
to high complication rates (arterial re-dissection or stroke)
and mortality. The diagnostic methods of vascular dissec-
tions in patients with EDS should be used in screening co-
lour duplex ultrasound and CTA or MRI, which are helpful
in assessing the recanalisation of the affected vessel (Ben-
rashid and Ohman, 2020; Eagleton, 2016). CTA may show
arterial stenosis, occlusion, or intramural haematoma, and
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the presence of an irregular pattern of the wall (local inti-
mal flap) may also suggest the place of the dissection, which
was observed in our patient. MRI is a sensitive method for
imaging intramural haematoma. The highest sensitivity
is demonstrated by transverse T1-weighted images with
fat saturation, in which the intramural haematoma shows
a high sickle-shaped signal. Despite reports of successful
treatment of carotid dissections by embolisation in patients
with vEDS, surgical procedures/endovascular treatment
are generally not recommended due to the fragility of pe-
ripheral vessels (Henrard et al., 2019; Ohshima et al., 2019;
Okada et al., 2014). Physicians should carefully weigh the
risks and benefits of the intervention, as the incidence
of endovascular complications. In our patient, endovascu-
lar treatment was not implemented.

In the absence of causative treatment options for vEDS, it is
essential to provide patients with symptomatic and preven-
tive treatment, and genetic counselling. Celiprolol (a third
generation Pl-adrenoreceptor antagonist with primarily va-
sodilatory effects) is currently the treatment of choice in
the pharmacological management of vEDS. In recent stud-
ies (Baderkhan et al., 2021), celiprolol treatment (at the rec-
ommended dose of 400 mg daily) was shown to improve
survival in patients with vEDS, However, there is still a scar-
city of high-quality trials assessing the efficacy of celiprolol
in the treatment of vEDS. The effectiveness of therapy with
bisoprolol or losartan is not well studied, either (Benrashid
and Ohman, 2020).

In the presented patient, conservative treatment including
dual antiplatelet therapy, statin and celiprolol led to clinical
improvement, and there was no need for endovascular in-
tervention. CTA repeated 8 months after dissection showed
the left ICA without stenosis. No new vascular or visceral
events were observed.

Antithrombotic medication is frequently used to pre-
vent new or recurrent ischaemic stroke symptoms caused
by arterial dissection after the acute period of stroke.
Antithrombotic treatment with either antiplatelet or anti-
coagulant therapy is generally recommended for individu-
als with acute ischaemic stroke or transient ischaemic attack
(TTA) caused by extracranial carotid or vertebral artery dis-
section. The choice between antiplatelet and anticoagulant
medication should be based on the treating physician’s clin-
ical experience as well as on shared decision-making that
takes into account the patient’s values and preferences, con-
comitant conditions, and drug tolerance (Liebeskind, 2021).
It is very important for clinicians to consider the coexis-
tence of genetically determined connective tissue disor-
ders in patients who develop arterial dissection. A care-
ful history (especially past medical and family history) and
physical examination are critical to reveal information sug-
gestive of a congenital connective tissue disease diagnosis
which should be confirmed by genetic testing. The risk of
recurrent arterial dissection and stroke is high in this group
of patients.
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