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Abstract: The authors report a case of a man who developed stroke
symptoms a few days after a road accident on his motorcycle. Radio-
graphic examinations revealed the presence of bilateral dissection of
the extracranial internal carotid arteries with signs of involvement of
the brain parenchyma.

The location, timing, and presentation lead to the conclusion that the
carotid lesions were secondary to the motorcycle collision; in particular, we
suppose that it is due to the pressure exerted by the helmet strap worn. Al-
though helmets have undoubtedly prevented serious injuries, this report
highlights that the helmets themselvesmay cause injuries, especially to cer-
vical soft tissues and vessels.
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O n July 18, 1986, Italy introduced the mandatory use of hel-
mets for minors and adults with motorcycles with an engine

displacement of more than 50 mL (Law, January 11, 1986, no. 3,
articles 1–3). In 1999, another lawwas approved (Law no. 472, ar-
ticle 33), then enacted onMarch 30, 2000, which extended the ob-
ligation to adults with motorcycles with an engine displacement of
less than 50 mL. The Italian highway code punishes with an ad-
ministrative sanction (€80–€323) those who do not wear helmets
when riding motorcycles.

These laws have greatly reduced the impact of head injuries
and hospital admissions secondary to road accidents in Italy,
consistent with the rest of the world, where similar laws were
passed.1,2 By 2020, road traffic injuries are expected to be the
third leading cause of death and disability worldwide.3

In motorcycle crashes, head and neck injuries are the leading
cause of death, although a significant percentage of deaths are also
due to injuries of the chest and the abdomen. In addition, for the
past decades, the number of fatal injuries related to the use of
2-wheeled motor vehicles (eg, mopeds) in Italy has been higher
compared with other industrialized countries. It is likely that many
of these fatalities may be preventable, particularly head injuries,
simply by wearing a helmet.4

Studies have undoubtedly shown that helmets are useful and
essential devices and have reduced the rates of death and serious
head injuries.5 However, several cases have also been described,
in the literature, where the safety devices have actually caused
damage to the wearer. For example, cases of fracture of the hyoid
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bone, thyroid cartilage fracture, and skull base fracture have been
described because of the thrust of the helmet strap on the neck
during impact.6–8 Even cases of decapitation (complete and in-
complete) have been described.9,10 In the present case, a motorcy-
clist who developed a bilateral internal carotid artery dissection as
a result of a road accident is described.
CASE REPORT
In late July, a 36-year-old helmetedmale driver experienced a

traffic accident while riding his scooter. It was raining and he lost
control of the vehicle while taking a corner, and then, he fell and
rolled on the asphalt; he did not report head trauma. The traffic po-
lice report affirmed that he was speeding.

He was immediately transported with an ambulance to the
emergency department, where he was found alert and conscious,
without amnesia. The patient complained of pain in the dorsal
spine and denied significant medical illnesses including connec-
tive tissue disease. The physical examination results revealed only
an abrasion of the nasal pyramid, a large graze of the anterior
region of the thorax and abdomen, and multiple abrasions in
the upper and lower limbs without other significant findings.
He underwent computed tomography (CT) scan of the chest
and abdomen, which documented multiple bilateral areas of
pulmonary parenchymal hemorrhagic contusion. Hewas admitted
to the intensive care unit where he underwent conservative therapy
until discharge approximately 5 days later.

Two days after discharge, the patient was transported to the
same emergency department for a confused state. The patient ap-
peared restless, disorientated, and aphasic.

He underwent cerebral CT that failed to show evidence of in-
tracranial hemorrhages and focal cerebral parenchymal changes
(strokes). He was admitted to the neurology department and
underwent a Doppler ultrasound examination of the supra-aortic
trunks, which revealed bilateral dissections of the internal carotid
arteries with occlusion. One week later, a cerebral magnetic reso-
nance imaging with angiographic sequences showed areas with
characteristics of acute and subacute ischemic infarcts (stroke)
in the right corticalsubcortical region at the border between the
territory of the Sylvian artery and of the upper cerebral artery
and confirmed bilateral stenosis from dissection of the extracra-
nial internal carotids. Four days after the magnetic resonance im-
aging, an angio-CT scan (Figs. 1, 2) confirmed the presence of
bilateral dissection of the extracranial internal carotids: the right
extracranial internal carotid distal tract had a pseudoaneurismatic
dilatation of the maximum diameter of approximately 7 mm and
sagittal extension of approximately 1.5 cm with severe stenosis,
and the left showed stenosis at the level of the middle third
extracranial region.

Throughout the hospitalization, the patient was treated
with supportive therapy, including mannitol, sodium heparin,
and warfarin.

He was discharged approximately 2 weeks after his second-
ary presentation or nearly 3 weeks after the incident. Subsequent
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FIGURE 2. Cranial tomography showing left extracranial internal
carotid dissection.

FIGURE 1. Cranial tomography showing right extracranial internal
carotid dissection.
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follow-up documented the clinical resolution without significant
neurological sequelae.

DISCUSSION
Carotid artery dissection is the result of blood entering the

media through a tear in the intima and is a common cause of stroke
in young patients (20%–25% of strokes in patients younger than
45 years), but it may occur at any age.11

Seventy percent of patients with carotid arterial dissection are
between the ages of 35 and 50 years, with a mean age of 47 years.12

Clinically, symptoms may include loss of consciousness,
hemiparesis, aphasia, and Horner syndrome and typically occur
after an interval of hours to days.

Internal carotid dissection may be spontaneous, iatrogenic,
or traumatic.

Spontaneous carotid dissection may be caused by hereditary
connective tissue disorders, such as the following: Marfan syn-
drome, Ehlers-Danlos syndrome, autosomal dominant polycystic
kidney disease, pseudoxanthoma elasticum, fibromuscular dys-
plasia, and osteogenesis imperfecta type I.13
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Iatrogenic dissection is usually caused by neuro
interventional procedures.14

The most common causes of traumatic dissections are motor
vehicle accidents, sport-related, strong coughing or nose blowing,
and chiropractic manipulation15–17; in addition, lengthy telephone
conversations have been described as a risk factor, where a pro-
longed lateral flexion of the head may cause the dissection of
the carotid artery.18

Two main mechanisms have been described as the cause of
traumatic carotid artery dissections. The first one is the hyperex-
tension and rotation of the neck that force traction on the internal
carotid artery as it crosses the transverse processes of the second
and third cervical vertebrae; the intima, being the least elastic layer
of the arterial wall, tears under these forces. The second one is the
abrupt full flexion of the neck, which may directly compress the
internal carotid artery between the angle of the mandible and up-
per cervical vertebrae; this causes transmural crush damage.19

Traumatic carotid artery injury may not be associated with
evidence of external injury and initially may go undetected or
may be misinterpreted in the setting of associated neck or head
© 2019 Wolters Kluwer Health, Inc. All rights reserved.
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trauma.20 In our case report, the patient lost control of his motor-
cycle while taking a corner too fast and then fell down. The loca-
tion, timing, and presentation lead to the conclusion that the
carotid lesions were secondary to the motorcycle collision.

In this particular case, the forces involved in the injury were
probably the hyperextension and the rotation of the neck. How-
ever, the compressive force exerted on the soft tissues of the neck
by the helmet strap cannot be ruled out as an alternative or concur-
rent cause of injury. Traumatic dissection of the cervical internal
carotid artery due to compression by the strap has been previously
described: Doi et al21 presented a case of a 21-year-old man who
fell off his motorcycle and struck his head at the right parietal re-
gion. He lost consciousness and developed left hemiparesis
2 hours after being admitted to an emergency department. Ce-
rebral angiography revealed dissection of the right cervical in-
ternal carotid artery. The authors conclude that if the helmet
strap is fixed around the neck, it can cause carotid artery injury
during an accident, so the helmet strap should be fixed firmly at
the chin.21

It is hypothesized that a helmet belt fastened too loose on the
neck may have caused, during the impact, an excessive displace-
ment of the helmet with great compression force of the belt on
the soft cervical tissues.

Indeed, the malposition of the helmet, in the event of an acci-
dent, could cause the displacement of the strap from the chin to the
neck, thereby producing compressive forces on the neck deter-
mined by the traction of the weight of the helmet itself.

CONCLUSIONS
In conclusion, because helmet use became mandatory, there

has been a great reduction in mortality and morbidity related to
road accidents.

However, as reported in literature and explained in this case
report, sometimes, helmets are the sole or contributory cause to
various types of injuries, much like airbags and seatbelts in motor
vehicles. Moreover, malposition of the helmet cannot be entirely
excluded as a cause of the injury.

It is important for forensic practitioners to understand the dy-
namics of collisions and the injuries seen to correctly educate their
patients and the public at large about the correct usage of such
safety devices in an effort to prevent further injury.
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