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Traumatic Internal Carotid Artery
Pseudoaneurysm Leading to
Epistaxis and Anemia: Case Report

Epistaksis ve Anemiye Yol Acan
Travmatik Internal Karotid Arter Anevrizmasi

ABSTRACT In this study we are presenting a 16 year-old girl with a giant pseudoaneurysm origi-
nated from intracavernous segment of internal carotid artery. The patient was being investigated
due to massive epistaxis and anemia. Her history was normal except severe trauma 3 months ago.
Her otolaryngologic examination was normal. Paranasal sinus computed tomography showed mul-
tiple sphenoid fractures and a centrally enhancing mass obliterating sphenoid and ethmoid sinuses.
A giant aneurysm developing from the intracavernous segment of internal carotid artery was de-
tected in magnetic resonance imaging and magnetic resonance angiography. Embolisation was plan-
ned and right internal carotid artery was occluded with balloon. No complication was occurred
during and after the procedure. Control magnetic resonance angiography showed totally occluded
aneurysm. The patient stated that epistaxis did not reoccur. Bearing in mind that pseudoaneurysm
may develop after serious trauma and being aware of its signs and symptoms could prevent its high
mortality and morbidity.
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OZET Biz bu caligmamizda travma sonrasinda internal karotid arter intrakavernéz segmentte dev
psodoanevrizma gelisen 16 yasindaki hastay1 sunuyoruz. Yeni baglayan masif burun kanamasi ve
anemi nedeniyle arastirilan hastanin 6ykiisiinde 3 ay 6nce gegirilen ciddi travma disinda 6zellik
yoktu. Hastanin otolaringolojik muayenesi normaldi. Paranazal siniislerin bilgisayarli tomografisin-
de sfenoid kemikte multipl fraktiirler ve sfenoid siniis ile etmoid siniisleri dolduran, santral boyan-
ma gosteren kitle saptandi. Manyetik rezonans inceleme ve manyetik rezonans anjiyografide sag
internal karotid arterin intrakavernoz segmentinden gelisen dev anevrizma izlendi. Olguya embo-
lizasyon planlandi ve sag internal karotid arter balon ile kapatilarak embolizasyon gerceklestirildi.
Islem sirasinda ve islem sonrasinda herhangi bir komplikasyon gelismedi. Kontrol amagli gekilen
manyetik rezonans anjiyografide anevrizmanin tamamen tikanmig oldugu goriildii. Takiplerinde
hasta burun kanamasinin bir daha tekrarlamadigin bildirdi. Ciddi travmalardan sonra ps6doanev-
rizma gelisebileceginin akilda tutulmasi ve eslik eden bulgu ve belirtilerin bilinmesiyle psédoanev-
rizmaya bagh olusan yiiksek mortalite ve morbidite oranlar1 6nlenebilir.

Anahtar Kelimeler: Burun kanamasi; karotid arter zedelenmesi; anemi
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raumatic vascular lesions of the head can arise after either blunt or
penetrating forces. Carotid artery blunt trauma incidence is reported
at 0.1% and as high as 0.45% in centers that routinely employ caro-
tid and vertebral angiography.! Vascular injury can be minimal like intimal
tear or can be very serious with dissection, laceration, pseudoaneurysm or
fistula formation and high morbidity and mortality rates. Traumatic and ia-
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trogenic carotid artery aneurysms are pseudoane-
urysms and comprise less than 1-2% of all intrac-
ranial aneurysms.? Pseudoaneurysm intracavernous
segment of internal carotid artery (ICA) s usually
accompanied by fractures of the lateral wall of the
sphenoid sinus. Delayed subarachnoid hemorrhage,
severe headache of sudden onset, meningeal irrita-
tion, nausea, vomiting, unexplained neurological
deterioration, epistaxis, cranial nerve palsy and un-
explained cortical bleeding can be the presenting
symptoms. The most common and almost invari-
able symptom of intracavernous segment aneurysm
is massive epistaxis.? Epistaxis can begin days or ye-
ars after the trauma.* In this report, we present a
case with posttraumatic carotid artery pseudoane-
urysm to discuss its pathophysiology, symptoms
and management.

I CASE REPORT

A 16-year old girl, presented with recent episodes
of massive epistaxis and anemia. She was examined
for upper gastrointestinal bleeding however all ex-
aminations, including gastrointestinal system en-
doscopies, were normal. There was no serious
illness in history except a major trauma 3 months
ago. After the accident she was hospitalized with
cranial base fracture, spleen injury and left leg frac-
ture after a fall down from the balcony. Neurologi-
cal examination was normal and she was followed
conservatively after treating the leg fracture and
discharged home without any complication.

Recently done otolaryngologic examination
did not reveal any abnormalities. Paranasal sinus
computerized tomography scan was obtained and
showed a soft tissue mass occupying the sphenoid
and ethmoid sinuses. Multiple distortions due to
fractures in the sphenoid sinus walls, resorption
and expansion of the ethmoid sinus walls were se-
en. Central opacification was detected in the soft
tissue mass, after contrast injection (Figure 1 A, B).
For further investigation, she was evaluated with
cranial magnetic resonance imaging (MRI) and
magnetic resonance angiography (MRA). Giant
ICA pseudoaneurysm with jet flow into the sphe-
noid sinus was detected (Figure 2). DSA confirmed
right ICA cavernous segment aneurysm with a wi-
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FIGURE 1: Precontrast and postcontrast axial (A) and postcontrast coronal
(B) CT scans of the paranasal sinuses show a soft tissue mass with bony
erosion and lateral expansion of the sphenoid and ethmoid sinuses. The mass
shows central enhancement (arrow).

FIGURE 2: Contrast enhanced axial T1 weighted MRI shows hypointense
peripheral thrombi and jet flow (arrow) within the enhancing aneurysm.

Turkiye Klinikleri ] Cardiovasc Sci 2009;21(1)



TRAUMATIC INTERNAL CAROTID ARTERY PSEUDOANEURYSM LEADING TO EPISTAXIS AND ANEMIA...

FIGURE 3: Right ICA angiography shows giant aneurysm of the intracaver-
nous segment.

de neck (Figure 3). Endovascular therapy with bal-
loon occlusion was planned. After informed con-
sent of the patient and her parents, four vessels
cerebral angiography and balloon occlusion test of
the right ICA was performed. Temporary occlusi-
on of the right ICA for 30 minutes was well tolera-
ted without development of any neurological
deficit. This test demonstrated enough collateral
circulation from the contra lateral ICA. Consequ-
ently right ICA was occluded proximal to the ane-
urysm with two Goldvalve GVB 17 detachable
balloons (Minvasys, Gennevilliers, France) (Figure
4). Control angiography from left ICA injection
showed right anterior cerebral artery filling and oc-
clusion in the cavernous segment aneurysm. No
neurological complications developed during and
after the treatment. Control MRA 1 month later
showed total occlusion of the aneurysm.

I DISCUSSION

Traumatic pseudoaneurysm occurs with haemato-
ma formation after complete wall transection (ad-
ventitia, media and intima) compromising partial
circumference of the vessel. The unclotted portion
of haematoma located around the injured wall is
filled by circulating blood in continuity with the
arterial lumen. Haematoma may liquefy in around
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one week and rebleeding may occur or it may cau-
se fibrous wall occurrence. However arterial pul-
sations can cause weakening in the wall and
life-threatening rupture after latent period.>®

Posttraumatic ICA aneurysm is a rare but life
threatening complication with up to 50% morta-
lity rate.*” It usually develops in young healthy ma-
les in the second to fourth decades of life. ICA’s
anatomical features such as relatively fixed entran-
ce into, and exit from, the cavernous sinus may ma-
ke it susceptible to injury.” A pseudoaneurysm
develops after a vessel wall injury and may expand
over time, giving rise to a giant aneurysm. It may
affect the adjacent vascular, nervous, and bony el-
ements with eroding and extending into the neigh-
boring structures. Renn and Rhoton have shown
that ICA bulges into the sphenoid sinus in 71% of
cadaveric specimens; the bony layer of the sinus
was less than 1mm in 66 % of cases and absent in
4%, with only the dura covering the artery.® Dela-
yed epistaxis presents after the aneurysm erodes
the sphenoid sinus lateral wall. Because of the clo-
se anatomical relationship of the intracavernous
segment to the oculomotor, optic, abducens, troch-
lear, and trigeminal nerves, these structures may
also be damaged during the development of the
aneurysm and lead to retroorbital pain, blindness,
facial numbness, and/or oculomotor palsy.*

FIGURE 4: Control angiography. Balloons (arrows) in the cavernous seg-
ment and occlusion of the ICA are seen.
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Latent period between the trauma and the
symptoms makes it difficult to diagnose traumatic
intracranial aneurysms. Maurer et al stated that tri-
ad of unilateral blindness, cranial base fractures,
and recurrent severe epistaxes should prompt the
diagnosis of cavernous segment pseudoaneurysm.’
It is recommended that angiography should be per-
formed as quickly as possible. If the first angiog-
raphy is negative and intermittent epistaxis is
present, control angiography should be done. In
patients without epistaxis, angiography should be
performed 2-3 weeks after the trauma.>*

Mortality increases up to 3 times in patients
with ruptured aneurysms. These aneurysms can be
treated with emergent surgical or endovascular
methods. Open surgery, with clipping of the ane-
urysm neck or proximal ligation of the ICA, was
the standard treatment before the improvement of
the endovascular techniques. Direct exposure of
the cavernous segment is difficult and has high
risks. These pseudoaneurysms are adjacent to the
cranial base, which makes the entire artery wall
and neighboring nerves susceptible to injury dur-
ing surgical exploration.?

Endovascular procedures have some advanta-
ges over surgical therapy. The patient is conscious
during the endovascular therapy and neurological
examination is possible. Coil embolization is not
proper for huge aneurysms as in the present pati-
ent. It is accepted that, parent artery occlusion is
the first option in the treatment of pseudoane-
urysms, if adequate collateral circulation is pres-
ent.!” Detachable balloons or platinum coils can be
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used for occlusion. If collateral circulation is not
enough, extracranial-intracranial by-pass should be
performed before the endovascular therapy.

In the English literature treatment of petrous
and cavernous segment aneurysms with Jostent co-
ronary stent graft has been published. Closuring of
the side branches coming from the parent artery is
a very important complication of this technique.
Besides, these stents are not produced for cerebral
vasculature and dissection or vasospasm of the ar-
tery can occur during the insertion.! This stent
may be suitable only in selected cases.

Surgical therapy has a mortality rate reaching
20-22%.'?> Endovascular procedures are associated
with negligible mortality rates.!! Temporary (10%)
or permanent (5%) ischemia is the major compli-
cation of the endovascular treatment.

I CONCLUSION

Posttraumatic aneurysms of the intracavernous
ICA can be associated with delayed, recurrent and
sometimes lethal massive epistaxis. This vascular
lesion should be considered in patients with trau-
matic cranial base fractures. Symptoms due to sub-
arachnoid hemorrhage or cranial nerve invol-
vement may also be seen. Remote history of trau-
ma makes the diagnosis difficult. Knowledge of the
risk factors, clinical symptoms and its urgency can
minimize the high mortality risk. Prompt angiog-
raphic imaging is mandatory in these patients. In
asymptomatic patients control DSA should be per-
formed 2-3 weeks after trauma.
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