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Abstract: Pseudoaneurysms of the internal carotid artery (ICA) caused by non-penetrating trauma are extremely rare. Patients with
ICA pseudoaneurysms may present with cerebral ischemia, cervical masses, neck swelling, hematoma, rupture, pain, or cranial nerve
dysfunction. We present a case of a left ICA pseudoaneurysm that developed in a 7-month-old infant because of a fall from height. The
patient developed left-sided neck swelling that caused severe airway obstruction and respiratory arrest. The patient was urgently
intubated and underwent emergency surgery under general anesthesia to repair the defect in the left ICA. Primary repair was performed
to treat the pseudoaneurysms. The pseudoaneurysm sac was not removed because it was complicated and had extended into the
respiratory tract. The patient was extubated on the 2nd day and discharged on the 7th day without complications. Follow-up of the
patient after two weeks was unremarkable. Extracranial ICA pseudoaneurysms should be identified in patients presenting with blunt
trauma. Emergency surgery should be considered for patients with progressive pseudoaneurysms.
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Background

Extracranial internal carotid artery (ICA) pseudoaneurysms are uncommon lesions that may occur as sequelae of blunt trauma,
cancer/radiation necrosis, or mycotic infection." The most common location of extracranial ICA pseudoaneurysms is the
common carotid artery near bifurcation, followed by ICA.> Patients with ICA pseudoaneurysms may present with cerebral
ischemia, cervical masses, neck swelling, hematoma, rupture, pain, and cranial nerve dysfunction.® Historically, treatment of
pseudoaneurysms has been primarily surgical. However, surgery of pseudoaneurysms located near the skull base is technically
challenging and has been associated with high morbidity/mortality rates. More recently, endovascular techniques have become
more appealing as multiple studies have provided encouraging results.*> In geographical areas where endovascular treatment
is not possible, surgical treatment is lifesaving for these patients. Although surgical treatment of ICA aneurysms is challenging
because of anatomical complexity, the rate of early mortality and stroke has been reported to be low with surgical treatment,
supporting the superiority of invasive intervention.® Herein, we present a case of left internal carotid artery pseudoaneurysm
that developed in a 7-month-old infant due to a fall from height.

Case Presentation

A 7-month-old female infant was brought to the emergency department of our hospital with left-sided neck swelling that
caused severe airway obstruction. Her medical history revealed that she fell from a high place about two weeks ago and
subsequently developed a slowly growing swelling on the left side of his neck. On physical examination, a pulsatile, palpable
mass lesion was detected in the left cervical region. Bedside ultrasonography (US) revealed a saccular aneurysm sac
originating from the left ICA. Color Doppler US showed a yin-yang pattern within the aneurysm and jet flow from the ICA
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to the aneurysm sac (a sign of pseudoaneurysm) (Figure 1). The patient was urgently intubated because of increased
respiratory distress and worsening general condition. Computed tomography (CT) was performed after respiratory and
hemodynamic stabilization was achieved. CT angiography (CTA) revealed an aneurysmatic filling originating from the left
cervical ICA, displacing the artery posteriorly (Figure 2). In addition, CTA revealed narrowing of the lumen and reduced flow
in the ICA, distal to the aneurysm (Figure 3). The patient was then transferred to emergency surgery to repair a defect in the left
internal carotid artery. Under general anesthesia, an incision was made anterior to the sternocleidomastoid muscle between the
mastoid bone and suprasternal notch. The cutaneous, subcutaneous, and platysma layers were passed through, and the carotid
artery was accessed. The common carotid artery, ICA, and external carotid artery were wrapped with tape, and the ICA was
then dissected from the surrounding tissues towards the distal end and released. When the mastoid bone was approached, the
aneurysm sac opened approximately 2 cm below the skull base and began to bleed. Systemic heparinization was performed
and vascular clamps were inserted. The defect was small enough to perform primary repair. The defect was closed primarily by

using 7/0 Prolene sutures. The aneurysm sac was not removed because it was complicated and had extended into the

respiratory tract. After bleeding was controlled, the layers were appropriately closed (Figure 4).

Figure 2 Sagittal volume-rendered three-dimensional (a) and maximum intensity projection (b) images demonstrating an aneurysm (asterisk) originating from the internal
carotid artery (red arrow).
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Figure 3 Axial (a) and coronal (b) maximum intensity projection images showing poor contrast material filling of the ipsilateral internal carotid artery (red arrow) relative
to the contralateral side (white arrow).

The patient was admitted to the neonatal intensive care unit. She was extubated on the 2nd day and transferred to the
outpatient clinic. The patient was discharged on the 7th day without any postoperative complications. Follow-up of the
patient after two weeks was unremarkable.

Discussion

Extracranial carotid artery pseudoaneurysms and aneurysms are extremely rare, altogether accounting for only 0.4-4% of
all peripheral artery aneurysms.” Pseudoaneurysms of the ICA are rare lesions that may occur as a component of deep
cervical abscesses, blunt trauma, cancer/radiation necrosis, collagen vascular disease, fibromuscular dysplasia, or as
a sequela of mycotic infection.” The extracranial ICA is at a high risk of injury because it is mobile and vulnerable to
stretching.® Extracranial traumatic vascular injury is seen in approximately 1% to 2% of patients after blunt trauma, and
the incidence of ICA pseudoaneurysm following blunt trauma is only 0.08-0.33%.° The most common cause of injury is
blunt trauma from motor vehicle crashes.' In our case, the extracranial ICA pseudoaneurysm was caused by a fall from
height. In the literature search, we could not find any case reports describing an extracranial ICA pseudoaneurysm in an
infant. Blunt trauma to the extracranial ICA begins with intimal damage that progresses to dissection, and is likely to lead
to a pseudoaneurysm. Pseudoaneurysms are defined as those with > 50% dilatation of the ICA diameter that can grow."'
Our patient developed an extracranial ICA aneurysm following a fall from a progressively enlarged height. Due to this
progression, the aneurysm extended and obstructed the airway, resulting in respiratory arrest.

ICA pseudoaneurysms can be diagnosed using color Doppler US, CTA, or magnetic resonance angiography.
Currently, the Eastern Association for the Surgery of Trauma’s Blunt Cerebrovascular Injury Practice Management
Guidelines recommend CTA as the first-line method for screening for extracranial ICA pseudoaneurysm.'? CTA provides
extravascular details that can be used to plan the surgical approach. In our case, we performed CT angiography using the
reconstructed 3D images. In addition, the adequacy of the cerebral circulation should be investigated. We used digital
compression of the internal carotid artery with neurological monitoring to evaluate cerebral circulation in the patient.

Carotid injuries are difficult to assess and treat because of their complex anatomy, which is confined to a narrow
space. Classical surgical repair of ICA aneurysms involves open resection of the entire aneurysm with or without graft."?
Other surgical approaches include resection with direct anastomosis, partial resection with reconstruction, ligation, or
bypass. Endovascular approaches are increasingly used more frequently in carotid injuries. Stenting has most commonly
been used for high extracranial internal carotid lesions as pseudoaneurysms.'® Compared with surgical treatment of

carotid injuries, with an associated mortality rate of up to 22%, carotid stenting appears to be much lower at 0.9%.%"'* In
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Figure 4 Intraoperative images showing dissection of the anatomical layers (a), freeing of the carotid arteries (b), and opening of the aneurysm sac (c and d).

a case report by Rojas et al, a 44-year-old woman fell from a height and developed a CCA pseudoanecurysm of the
common carotid artery. The patient was treated using endovascular stenting.” In a study examining pseudoaneurysm in
the pediatric population, 6 patients aged 2.5-15 years were presented.'> Two of the children were managed by trapping of
the aneurysm and 2 only by proximal parent vessel occlusion. The other 2 children were treated with stent graft
deployment across the aneurysm neck to reconstruct the parent vessel. All the patients were doing well during the follow-
up period (mean, 14.8 months). This study reveals that the basic treatment is parent occlusion and that endovascular
treatment can be performed in selected patients.'” Since our patient was a baby and there was no endovascular method in
Somalia, surgery was planned as the first option. In addition, the long-term results of endovascular stenting in infants are
not clearly known. Our patient underwent emergency surgery for a pseudoaneurysm extending to the airway. The
pseudoaneurysm sac was not removed because it was sufficiently small for the primary repair. The patient did not
develop any postoperative complications and was discharged on the 7th day without problem.
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Conclusion

Extracranial ICA pseudoancurysms should be identified in patients presenting with blunt trauma. Emergency surgery
should be considered in patients with progressive pseudoaneurysms. There is no doubt about it, it is respiratory failure
due to airway compression. Complex anatomical localization of the external ICA makes surgery difficult. If the
pseudoaneurysm sac is sufficiently small to enable primary repair, it cannot be removed.
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