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Bilateral internal carotid artery and vertebral artery
dissections with retinal artery occlusion after a roller coaster
ride - case report and a review

Lunapark trenine binmeye bagli iki tarafl internal karotid ve
vertebral arter diseksiyonu ile beraber retinal arter okliizyonu:
Olgu sunumu ve literatiir incelemesi

Yonca OZKAN ARAT,' John VOLPL? Anil ARAT,’ Richard KLUCZNIK,* Orlando DIAZ*

We present the first case of a woman with no significant
medical history who developed dissections of bilateral
carotid and bilateral vertebral arteries, as well as a retinal
artery occlusion, after a roller coaster ride. A 35-year-old
woman developed right-sided neck pain followed by a fron-
tal headache immediately after a roller coaster ride. Five
days after the incident, she developed complete loss of vi-
sion in her right eye for two hours. Subsequently, the vision
improved but remained significantly decreased. On presen-
tation, her visual acuity was 20/200 in the right and 20/20
in the left eye. Her fundus exam revealed retinal edema in
the superotemporal retinal artery distribution without any
visible emboli. Her neurological exam was otherwise nor-
mal. The cerebral angiogram showed bilateral internal ca-
rotid and vertebral artery dissections. The patient remained
stable with conservative therapy without further worsening
of vision or any new neurological deficits. Outcomes for
cervicocephalic arterial dissection are usually favorable,
but early diagnosis is critical for initiation of appropriate
treatment of possible complications. Physicians must have a
high index of suspicion for arterial dissection when patients
note any headache, neck pain or vertigo triggered by violent
motion after leisure activities such as roller coaster rides.
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Bu yazida, lunapark trenine (roller coaster) binmesini ta-
kiben iki tarafli internal karotid ve iki tarafli vertebral ar-
ter diseksiyonu ile beraber retinal arter okliizyonu gelisen,
bilgilerimize gore, literatiirdeki ilk olguyu sunuyoruz. Otuz
bes yasinda saglikli bir kadin hastada, lunapark trenine bin-
mesini takiben, sag tarafli boyun agrist ve frontal bagagri-
s1 gelismistir. Bundan bes giin sonra hastanin sag goziinde
2 saat siiren tam gorme kaybini takiben, bu gézde gérme
diizelmis fakat normale gore ¢ok diisiik diizeyde kalmig-
tir. Hastanin ilk muayenesinde sag gozde gormesi 20/200
ve sol gozde 20/20 diizeyinde bulunmustur. Fundus mua-
yenesinde iist temporal arter boyunca 6dem izlenmis, em-
boli goriillmemistir. Hastanin bunun disinda nérolojik mua-
yenesi normaldi. Yapilan beyin anjiyografisinde, iki taraflt
internal karotid ve iki tarafli vertebral arter diseksiyonu go-
rilmiistiir. Hasta, konservatif tedavi ile stabil olarak kalmig
ve gormesinde daha fazla diisme veya yeni norolojik kayip
izlenmemistir. Bag-boyun arter diseksiyonlarinda prognoz
cogunlukla iyidir, fakat olas1 komplikasyonlarin 6nlenme-
si i¢in erken teshis ¢ok Onelidir. Lunapark treni gibi ani ve
hizli hareketlere maruz kalinmasini takiben basagrisi, bo-
yun agrisi, bas donmesi gibi sikayetler gelisen hastalarda
arteriyel diseksiyon i¢in yiiksek sliphe bulunmalidir.

Anahtar Sozciikler: Karotid arter; diseksiyon; retinal arter; ver-
tebral arter.

CASE REPORT

A 35-year-old woman with no significant medical
history developed right-sided neck pain followed by
a frontal headache immediately after a roller coaster

ride, which was not relieved with acetaminophen/
propoxyphene (Darvocet-N®100). Five days after the
incident, she developed complete loss of vision in
her right eye for two hours. Subsequently, the vision
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improved but remained significantly decreased com-
pared to baseline. She was admitted to our hospital for
evaluation and treatment. On presentation, her visual
acuity was 20/200 in the right eye and 20/20 in the
left eye. She had an afferent pupillary defect on the
right. Her fundus exam revealed retinal edema in the
superotemporal retinal artery distribution without any
visible emboli. Her neurological exam
was otherwise normal without any other
neurological deficit. The patient under-
went a cerebral angiogram, which dem-
onstrated occlusion of the right internal
carotid artery (Fig. 1a) and dissections
involving the left internal carotid and
both vertebral arteries (Fig. 1b-d). The
left internal carotid artery injection
showed preferential opacification of all
intracranial arteries from the left inter-
nal carotid artery (Fig. 2). There was
complete occlusion of the right inter-
nal carotid artery with retrograde per-
fusion of the right ophthalmic artery.
Conservative management was offered
to the patient based on the angiogram,
and she was started on anticoagulation
with 12 units/kg-hr intravenous heparin
infusion for four days followed by oral
Coumadin for three months. The patient
then remained stable without further
worsening of vision or development of (©
any new neurological deficits.

DISCUSSION

Among all patients admitted to the
hospital for blunt trauma, the incidence
of carotid artery injury is approximately
0.1%,M and that of vertebral artery in-
jury approximately 0.5%.% Four-vessel
cervical dissections are extremely rare,
and there have been about seven cases
reported in the literature.”* Further-
more, our case also had retinal artery oc-
clusion associated with ipsilateral oph-
thalmic artery occlusion secondary to
internal carotid artery dissection. There
have been only a few reports of central/
branch retinal artery occlusion associ-
ated with cervical dissections.!'*'®! To
our knowledge, we are reporting the first
case of a woman with no history of col-
lagen vascular disease who developed
dissections of both carotid and both ver-
tebral arteries, as well as a retinal artery
occlusion, after a roller coaster ride.
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son.["! Trauma and connective tissue disorders repre-
sent the major risk factors.>”) Most cervical dissections
are atraumatic or associated with only mild trauma.
Traumas due to roller coaster rides have been rarely
associated with cervical arterial dissections. There
have been five cases of vertebral artery dissection
and seven cases of internal carotid artery dissection
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Fig. 1. (a) Right common carotid arteriogram showing total occlusion of the
internal carotid artery at its origin. (b) Left common carotid arterio-
gram demonstrates a small dissection flap (arrow) on the posterior
wall of the internal carotid artery. (¢) Right subclavian arteriogram
shows dissection flap and a small pseudoaneurysm at approximately

the C7-T1 level; distal cervical vertebral artery is involved to a lesser

Arterial dissection is the most com-
mon etiology for stroke in a young per-
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extent. (d) Left subclavian artery shows a similar involvement of the
vertebral artery on the right side.
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Bilateral internal carotid artery and vertebral artery dissections with retinal artery occlusion

Fig. 2. Left internal carotid arteriogram shows preferential
opacification of the contralateral carotid circulation
through the anterior communicating artery. The ver-
tebrobasilar circulation distal to the midbasilar seg-
ment also opacifies in this injection via the posterior
communicating arteries bilaterally.

reported after roller coaster rides.*'*! None of these
cases had involvement of both bilateral vertebral and
carotid arteries. The complex and abrupt changes in
motion have the potential to cause sudden hyperexten-
sion, hyperflexion or rotation of the neck, which may
cause injury to the carotid or vertebral arteries and cre-
ate intimal tears."?'?* These rides can generate force in
excess of 4 gravitational forces (Gs), which in combi-
nation with neck movements could potentially rip the
carotid intima.?” Subintimal penetration of blood with
subsequent longitudinal extension of intraluminal he-
matoma may cause vessel narrowing that may prog-
ress to complete obstruction, aneurysm formation, or
both.? Certain people, such as those with underlying
connective tissue disorders, may be more susceptible
to arterial dissection. However, there is evidence to
suggest that patients who are phenotypically normal
may have ultrastructural abnormalities of connective
tissue.?” In our patient, the work-up for an underlying
connective tissue disease was negative.

It should be noted that recognition of cervicoce-
phalic arterial dissections is often delayed since the
presenting symptoms, including headache, vertigo and
neck pain, are non-specific, and the diagnosis may not
be considered until there is evidence of neurological
impairment. A high index of suspicion is therefore nec-
essary for the diagnosis in the presence of nonspecific
symptoms that usually precede the neurological defi-
cits for up to three weeks or more.!**24 If the diagnosis
is suspected, targeted investigations such as axial T1-
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weighted magnetic resonance imaging (MRI) with fat
saturation can be used to image the neck vessels. MRI
has been shown to be a sensitive, noninvasive modal-
ity for diagnosis.”® However, conventional cerebral
angiography remains the gold standard.?! In general,
the outcomes for cervicocephalic arterial dissections
are usually favorable with either anticoagulant or an-
tiplatelet therapy, but early diagnosis is crucial for
initiation of appropriate treatment and monitoring of
potential complications.?!

Internal carotid artery dissections may be associat-
ed with ocular complications such as ophthalmoplegia,
Horner syndrome, ischemic optic neuropathy, and ar-
terial vessel occlusions.!'!! Central retinal artery occlu-
sions caused by carotid artery dissections are exceed-
ingly rare compared with the other ophthalmologic
signs in these patients. Most authors believe it results
from ocular hypoperfusion rather than an embolic pro-
cess because of the existence of reversal of the oph-
thalmic flow.l'¥ There have been only a few reports
of branch retinal artery or cilioretinal artery occlusion
associated with a visible emboli.l"*'”) Our patient had
retinal edema in the superotemporal retinal artery dis-
tribution without any visible emboli. We believe that
she either had reperfused central retinal artery occlu-
sion with retrograde flow with evidence of increased
retinal insult superotemporally or branch retinal artery
occlusion. The recognition of an internal carotid artery
dissection is of utmost importance because a risk of
hemispheric stroke exists in one-third of the patients,
usually within the first week.['! Early diagnosis and
treatment of internal carotid artery dissection are im-
portant to reduce the risk of hemispheric stroke. All
patients with central retinal artery occlusion should be
questioned about associated pain or other extraocular
symptoms, such as tinnitus, preceding the occurrence
of central retinal artery occlusion.!'¥

In conclusion, outcomes in cervicocephalic arterial
dissection are usually favorable with anticoagulant
therapy, but early diagnosis is critical for initiation of
appropriate treatment of possible complications. Phy-
sicians must have a high index of suspicion for arte-
rial dissection when patients note any headache, neck
pain, vertigo, or tinnitus triggered by violent motion
after leisure activities such as roller coaster rides.
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