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Introduction

As the mechanism of carotid artery dissection is 
not entirely clear, it is assumed that it can be the 
effect of various, often minor traumas, or it can even 
be idiopathic. This raises the concern that a number 
of physical activities may expose “healthy patients” 
to the risk of serious vascular complications. The 
most common health problems in long-distance run-
ners are lower extremity injuries, overload changes 
of the motor system and cardiopulmonary disorders. 
A number of incidents is noted during increasingly 
popular running events involving amateurs. They 
undertake intensive physical activities (marathon) 
feeling perfectly healthy but without prior diagnostic 
or function tests. The internal carotid artery dissec-
tion is very rarely diagnosed in long-distance run-
ners. At the same time the symptoms may be scarce 

and limited to non-specific headaches or pain in the 
neck. One cannot exclude that a number of record-
ed sudden deaths in runners may be caused by this 
pathological condition. One can prevent these pa-
tients from incurring permanent damage and even 
save their lives thanks to extra attention when inter-
preting trivial symptoms, careful medical interview, 
quick imaging tests, correct diagnosis and adequate 
treatment.

Case report

A  49-year-old man, an amateur long-distance 
runner for 10 years, healthy and with no history of 
diseases, with positive results of periodic health ex-
aminations, had been suffering only from frequent 
headaches of unknown organic cause since early 
childhood. He had not suffered from any significant 
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A b s t r a c t

We present a case of internal carotid artery dissection (ICAD) in the precranial segment, which caused binocular 
visual impairment in a 49-year-old man during a marathon race. The incident lasted 3 h, after which the symptoms 
resolved. Imaging tests showed internal carotid artery dissection. No ophthalmologic changes were identified. After 
6 weeks of ineffective non-invasive treatment the patient underwent vascular surgery – stent implantation into the 
damaged artery. Detailed diagnostic tests and adequate treatment allowed us to achieve a good clinical result. Upon 
the suspicion of ICAD it is recommended to extend standard Doppler ultrasound performed with a linear transducer 
and evaluate the proximal segment of the internal carotid artery with a curved transducer as well.
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cardiac diseases apart from arrhythmia (single su-
praventricular extrasystoles) that did not require any 
medical treatment. Three months prior to the epi-
sode he had had his periodic exercise ECG, echocar-
diogram and Holter-ECG performed. None of them 
showed any contraindications for practising sport. 
Family history did not indicate any risk of vascular 
diseases either. After 3 h of the marathon race the 
patient started suffering binocular visual impair-
ment in the form of flash lights variably narrowing 
his visual field. It was not accompanied by any oth-
er symptoms, neurological complaints or pain. The 
patient thought these symptoms were functional 
disorders caused by exhaustion and dehydration, so 
he only slowed down and finished the race. He did 
not suspect that this symptom might be caused by 
any trauma. After 2 h of rest the symptoms resolved 
spontaneously. After another 2 h the patient headed 
to the Accident and Emergency Department, where 
he underwent observation and was consulted by the 
neurologist, who did not recognize any abnormalities. 
He was also examined by the ophthalmologist and 
underwent ophthalmoscopy with the examination 
of acuity and field of vision. No abnormalities were 
found. He was discharged home with the diagnosis 
of function disorders caused by exhaustion. In an-
other 7 days following the race the patient suffered 
only from permanent headaches, slightly more se-
vere than the ones he used to complain about. Con-
sequently he visited the neurologist again but again 
the examination did not reveal any abnormalities. 

He was referred for cervical spine X-ray and carotid 
artery Doppler ultrasound. The headache resolved 
after 8 days. Cervical spine X-ray did not reveal any 
significant abnormalities and Doppler ultrasound 
showed normal morphology of carotid arteries with 
no blood flow disturbances. At the next neurological 
examination, having no symptoms (based on inter-
view only) he was referred for a scheduled imaging 
test: magnetic resonance imaging (MRI) of the head. 
The MRI test was performed 3 weeks after the ep-
isode. The magnetic resonance angiogram (MRA) 
showed the difference in the diameter of internal 
carotid arteries in the intracranial segment with fea-
tures of the reduction of influx into the right inter-
nal artery, and the patient was suspected to have 
an intramural thrombus in the right internal carotid 
artery (RICA) observed at the lower end of the image 
(Photo 1). Additionally, a  small region of increased 
T2 and FLAIR signal was identified in the right pari-
etal cortex suggestive of ischaemic focus. Three days 
later computed tomography angiography (angio-CT) 

Photo 1. The magnetic resonance angiogram 
(MRA) showed the intramural thrombus in the 
right internal carotid artery

Photo 2. Angio-computed tomography – show-
ing hypodense thrombi of the intra- and extra-
cranial junction of the right internal carotid artery
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of the neck was performed. It showed right internal 
carotid dissection of 3 cm in the precranial segment, 
narrowing its lumen down to 1.6 mm (Photo 2).  
This diagnosis was confirmed by duplex Doppler 
examination, where the curved transducer showed 
the dissected part of the artery (Photo 3). Regard-
less of the presence of intramural haematoma and 
canal stenosis, a  tear with normal blood flow was 
observed. The decision was made to start antiplate-
let treatment with clopidogrel at the dose of 75 mg 
(clopidogrel). After a week the antiplatelet therapy 
was replaced with anticoagulant treatment with ri-
varoxaban (rivaroxaban 10 mg) and a follow-up visit 
after 2 months was recommended. During therapy 
the patient gave up physical activity (he stopped his 
training but remained professionally active). After  
6 weeks follow-up angio-CT of the neck, Doppler 
ultrasound of carotid arteries and Holter-ECG were 
performed on the hospital’s neurology ward. Due 
to the lack of improvement in the arterial stenosis 

(without significant deterioration) and the ongoing 
blood flow in the dissected region the patient was 
referred for intravascular treatment. On the Neuro-
surgery and Neurotraumatology ward the patient 
underwent contrast-enhanced digital subtraction 
angiography (DSA) of the carotid and cerebral arter-
ies, which showed the presence of a  pseudoaneu-
rysm of 17 × 8 mm in the dissected region and crit-
ical internal carotid artery stenosis down to 0.5 mm 
(Photo 4). A stent of 7 × 40 mm (Carotid Wallstent, 
Boston Scientific) was implanted into the internal 
carotid artery with a distal neuroprotection system 
(FilterWire EZ, Boston Scientific). The blood flow in 
the carotid artery reverted to normal with only trace 
flow in the region of dissection (Photo 5). In the 
postoperative period acetylsalicylic acid and clopi-
dogrel were administered for 3 months, and after 
that acetylsalicylic acid alone. Due to moderate hy-
pertension (135/90) the treatment was supplement-
ed with perindopril arginine (perindopril 2.5  mg) 

Photo 3. Internal carotid dissection in Doppler ultrasound with curved transducer
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once daily. Follow-up Doppler ultrasound performed 
1 month after the intervention showed correct blood 
flow through the artery of restored 5 mm diameter, 
without any intramural blood flow. Follow-up vas-
cular MRI of the head involving the cranio-cervical 
junction was performed 3 months following the vas-
cular procedure. It showed full remodelling of the 
vascular wall without intramural changes and with 
normal blood flow. Magnetic resonance imaging did 
not show the ischaemic lesion in the parietal lobe 
on the side of the dissection, visualized in the pre-
vious test. During a 6-month observation period the 
patient did not present any clinical symptoms, and 
radiological assessment confirmed almost complete 
resorption of the intramural thrombus. Complete di-
agnostic tests showed no disease which could pre-
dispose the patient to carotid artery dissection. 

Discussion

Traumatic mechanisms of carotid artery dissec-
tion are usually the effect of blunt injuries to this re-
gion caused by car accidents. This pathology is also 
said to result from practising sports such a trampo-
lining, diving, combat sports, skiing and snowboard-
ing. Injuries are very rare in runners [1, 2]. Medical 
practice shows dangers of rehabilitation procedures 
involving manipulation around the neck and perinatal 
traumas [3, 4]. Twist of the neck with simultaneous 
compression of the arterial wall may lead to a  tear 
of the intima, which leads to haemorrhage into the 

media [5]. The main mechanisms of the injury include 
hyperextension and twist or bend of the neck. It is 
important to assume that even minor trauma may 
cause internal carotid artery dissection (ICAD), as it is 
a recognized cause of ischaemic brain stroke in young 
people. Three retrospective studies which involved 
the review of 200 carotid artery dissections showed 
the average age of 45 years (in the range of 16–74 
years). Episodes of central nervous system ischaemia 
occurred in 145 cases. In 22 cases transient ischaemic 
attacks were recognized. Five eye strokes, 2 cases of 
total loss of vision and 3 deaths were observed [6].

Very few published studies mention abnormal-
ities connected with an elongated styloid process 
and its influence on the risk of internal carotid artery 
dissection [7].

The key therapeutic issue is the latent period, 
from the onset of dissection and ischaemia. In about 
80% of ischaemic incidents symptoms appeared in 
the first 7 days, while in the remaining cases symp-
toms developed in the period up to 5 months. There-
fore, it is recommended to administer antiplatelet 
medications for the period of 6 months following the 
recognition of such an incident [6].

The internal carotid artery dissection used to 
be considered a  very rare incident. It was indicat-
ed by neurological and visual disturbances such as 
brain stroke or transient ischaemic attack (TIA) and 
Horner’s syndrome [4, 8]. However, as MRA and an-
gio-CT were introduced, the number of recognized 
carotid and vertebral artery dissections started to 
grow. On the basis of 12 cases of carotid artery dis-

Photo 5. Digital subtraction angiography – after 
stent implantation into internal carotid artery

Photo 4. Digital subtraction angiography – pres-
ence of pseudoaneurysm of 17 × 8 mm in the 
dissection region and critical stenosis of internal 
carotid artery down to 0.5 mm
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section Stringaris et al. proved angio-MR to be more 
effective than traditional angiography [9]. In oth-
er publication Vertinsky et al. proved that comput-
ed angiograms had diagnostic efficacy comparable 
with MRA. Their studies involved 18 patients from 
25 post-mortem examinations. The ultrasound tech-
nique, which is fast and uneventful, can also be a val-
uable diagnostic tool provided it involves using, apart 
from standard linear transducers, curved transducers 
to clearly visualize the whole extracranial segment of 
the internal carotid artery. It is also important to use 
transcranial transducers [10]. Zetterling et al. showed 
nearly 80% sensitivity in detection of carotid artery 
dissection. Early recognition and adequate referral of 
the patient are the key to therapeutic success [11]. 
Internal carotid artery dissection is a life-threatening 
condition and carries significant risk of stroke [12]. 
Our case shows that not only non-invasive treatment 
but also a surgical procedure helps to avoid serious 
complications. Non-surgical treatment is the treat-
ment of choice and should last for a period of 3–6 
months [8]. This case shows that internal carotid ar-
tery dissection may develop in young, fit and healthy 
people following great physical effort and without 
any visual injury. Numerous physical activities may 
pose a  risk of ICAD, particularly marathon races. In 
this case it was not pain that was dominant, as one 
might expect. Therefore ICAD should be taken into 
account in differential diagnosis in all patients with 
sudden vision impairment after great physical effort. 
In most cases non-surgical treatment is sufficient to 
obtain recovery in the form of mural thrombus resorp-
tion. However, success is dependent on the complete 
coagulation of the dissected channel. In our patient 
a  tear in the artery was recognized. Critical arterial 
stenosis posed a  risk of expansion into distal and 
proximal regions and enlargement of the thrombus. 
The latter mechanism might have been responsible 
for the gradual shrinkage of the patent channel’s 
diameter (from 1.6 mm to 0.5 mm). A very detailed 
diagnostic procedure is the key to success [13]. On 
the basis of our case we believe that internal carotid 
artery imaging with curved transducers is a necessity 
in every patient with symptoms suggestive of micro-
embolism, and in selected cases it should be supple-
mented with angio-MR or angio-CT. In such clinical 
cases standard imaging with a linear transducer is not 
sufficient, which was also observed in our patient. In 
case of blood flow in the dissected region, one should 
consider starting intravascular treatment earlier [14].
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