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Abstract 

Although variations in middle ear vascular anatomy are rare, they pose significant risks during otologic 

procedures. An aberrant internal carotid artery (ICA) is one such anomaly that may remain asymptomatic 

and undetected without the aid of imaging. A 14-year-old female presented with a one-month history of left 

ear pain, fullness, conductive hearing loss, and tinnitus. Initially misdiagnosed and treated for serous otitis 

media, she did not respond to therapy. Otomicroscopy revealed a non-pulsatile retrotympanic vascular mass. 

Audiometry confirmed conductive hearing loss. Temporal bone CT and MRI demonstrated a left-sided 

aberrant ICA protruding into the middle ear without bone erosion. The patient was managed conservatively. 

Aberrant ICA is typically incidental, usually occurring in adults, with a right-sided, pulsatile presentation. 

This pediatric case with left-sided, non-pulsatile findings highlights the risk of misdiagnosis and potential 

iatrogenic injury. Imaging was critical for accurate diagnosis. Imaging should be considered for persistent 

middle ear symptoms to avoid life-threatening surgical complications. 

Keywords: Aberrant internal carotid artery, vascular anomaly, serous otitis media, middle ear, otologic 

surgery. 

Orta Kulakta Nadir Bir Anatomik Varyasyon: Aberran İnternal Karotid Arter Olgusu 

Öz 

Orta kulak vasküler anatomisindeki varyasyonlar nadir görülmekle birlikte, otolojik girişimler sırasında 

ciddi riskler oluşturabilir. Aberran internal karotid arter (İKA) bu anomalilerden biridir ve görüntüleme 

yöntemleri kullanılmadıkça asemptomatik kalabilir ve fark edilmeyebilir. On dört yaşında bir kız hasta, bir 

aydır sol kulakta ağrı, dolgunluk hissi, iletim tipi işitme kaybı ve çınlama şikayetleri ile başvurdu. Başlangıçta 

seröz otitis media ön tanısı ile tedavi edilen hastada, tedavisinde klinik tam yanıt alınmadı. Otomikroskopik 

muayenede non-pulsatil retrotimpanik vasküler kitle saptandı. Odyometrik incelemesinde iletim tipi işitme 

kaybı doğrulandı. Temporal kemik BT ve MRG'sinde, sol kulakta kemik erozyonu olmaksızın orta kulağa 

protrüde olan aberran İKA varlığı gözlendi. Hasta konservatif olarak takip edildi. Aberran İKA, erişkinlerde 

genellikle rastlantısal olarak saptanır, sağ taraflı ve pulsatil özellikte görülür. Bu pediatrik olguda sol taraflı 

ve non-pulsatil bulgularla seyretmesi, yanlış tanı ve olası hayati iatrojenik yaralanma riskini ön plana 

çıkarmaktadır. Doğru tanı için görüntüleme kritik öneme sahiptir. Persistan orta kulak semptomlarında, 

yaşamı tehdit edebilecek cerrahi komplikasyonlardan kaçınmak için görüntüleme mutlaka 

değerlendirilmelidir. 

Anahtar Sözcükler: Aberran internal karotid arter, vasküler anomali, seröz otitis media, orta kulak, 

otolojik cerrahi. 
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Introduction 

Internal carotid artery (ICA) variations are rarely encountered in the middle ear cavity. 

The incidence of ICA canal dehiscence in the general population is 1%—protrusion of ICA 

into the middle ear cavity results in an aberrant ICA1. The signs and symptoms of an 

aberrant ICA are nonspecific; most cases are asymptomatic and incidentally diagnosed. 

Hearing loss is the most common presenting symptom; additionally, pulsatile tinnitus, 

dizziness, and a fullness sensation in the ear are other presenting symptoms2. 

Appropriate tests and an accurate diagnosis are essential factors for the differential 

diagnosis of an aberrant ICA. Clinical conditions such as glomus tumors, hemangiomas, 

aneurysms, cholesterol granulomas, and serous otitis media can mimic aberrant ICA and 

complicate otologic procedures. Diagnosing an aberrant ICA may be missed, resulting in 

severe morbidity and mortality due to accidental vascular injury during otologic surgery2-

4. The diagnosis of an aberrant ICA is primarily made by computerized tomography (CT) 

of the temporal region; in addition, magnetic resonance imaging (MRI)/magnetic 

resonance angiography (MRA) studies can provide information about the vessel’s 

diameter and anastomoses. A conservative approach and ear protection are 

recommended for an uncomplicated aberrant ICA. Surgical intervention carries a fatal 

bleeding risk. However, resistant symptoms may adversely affect a patient’s quality of 

life. It has been reported that an aberrant ICA does not cause a significant complication 

during follow-up1,2. The present case report has been compiled for the purpose of 

emphasising the diagnostic process of an aberrant internal carotid artery in the middle 

ear. The report emphasises the pivotal role of radiological imaging in differentiating this 

anomaly from other middle ear pathologies, as well as in preventing potentially life-

threatening intraoperative complications.  

Case Report 

A 14-year-old girl was referred to our clinic with the first episode of reduced hearing, 

fullness sensation, pain, and pulsatile tinnitus in her left ear, which had persisted for one 

month despite treatment. She had no history of headaches, vertigo, or head trauma. The 

patient was provided with detailed information about the planned studies and given an 

informed consent form. The otomicroscopy examination revealed a non-pulsatile, well-

placed mass with a pinkish-reddish reflection in the anteroinferior quadrant of the retro-

tympanic region of the left ear (Fig. 1). 
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Figure 1. The non-pulsatile pink-reddish reflective vascular mass is smoothly located in 

the retro  tympanic region of the anterior-inferior quadrant of the left ear.     

                                            

The otoscopic examination of the right ear was routine, and the other head and neck 

examination findings were normal. A pure-tone audiometric study at the first 

presentation before the onset of treatment revealed a 30-dB hearing loss in the left ear, 

whereas hearing was expected in the right ear. The findings of the tympanogram and 

reflection were normal. Serous otitis media was primarily considered, and treatment was 

begun accordingly. Afterward, a conductive type of hearing loss of 33 dB was detected in 

the left ear, for which steroid therapy was added to the treatment regimen, which reduced 

hearing loss to 23 dB (Fig. 2). 

Figure 2. Audiogram results were performed before aberrant ICA diagnosis (a) and after 

serous otitis media treatments (b and c). 
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Since the otoscopic examination findings of the left tympanic membrane did not improve 

and symptoms did not resolve completely, a temporal CT was taken to make a differential 

diagnosis, which showed a lateralized ICA of soft tissue density anterior to the 

promontorium in the middle ear, which crossed the promontorium and protruded into 

the middle ear. The lesion was a left aberrant ICA or lateral carotid canal dehiscence (Fig. 

3). 

Figure 3. Coronal (a) and axial (b) thin section (0.625 mm) reformat temporal CT 

showing that lateralized ICA of soft tissue density protruding to the middle ear, crossing 

the promontory, at the front of the promontory in the middle ear (white arrows) and left 

aberrant ICA or lateral carotid canal dehiscence. 

 

MRA images showed that the left ICA had a smaller diameter and was more lateralized 

than its right-sided counterpart (Fig. 4). The imaging studies showed no solid mass or 

bone destruction. The patient was informed about the diagnosis; it was also 

recommended that she avoid the manipulation of the ear canal and the tympanic 

membrane and attend regular follow-up visits. 

Figure 4. On axial section MRA images, the left ICA appears smaller in diameter (a) and 

more lateralized (b) than symmetrical. (ICA, white arrows)         
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Discussion 

An aberrant ICA is rarely seen in the tympanic cavity and has not been reported to be 

associated with other anomalies4,5. However, according to a comprehensive study 

conducted by anatomists and radiologists, the variations of ICA’s course are not rare, 

being present in 5% of the general population. Most reported cases were female 

(female/male ratio: 5), two times more common in the right ear than the left one5-7. Our 

patient was a female with a lesion on the left ear. Although its etiology is still 

controversial, it has been reported that an aberrant ICA is a congenital lesion rather than 

an age-related one since abnormalities in the course of ICA are more common in the 

pediatric age group6. The development of an aberrant ICA has been related to the 

presence of collaterals that develop to provide vascular supply following the agenesis of 

the embryological first part of the ICA4,8. It may also arise due to acquired defects of the 

carotid canal due to erosion or osteophytic changes mediated by infection or traumatic 

fractures2. Ascending ICA enters the petrous bone through the carotid canal at a medial 

site to the styloid process. ICA is separated from the middle ear by a thin bone that is 

approximately 0.24 mm thick. Anastomoses between the internal and external carotid 

arteries are essential for the pathogenesis of aberrant ICA in the middle ear1. The inferior 

tympanic artery originates from the external carotid artery and is usually a small branch 

of the ascending pharyngeal artery. The caroticotympanic artery, on the other hand, 

derives from the horizontal part of the ICA and passes to the middle air through bone 

dehiscence. These two arteries take part in the vascular supply of the middle ear above 

the promontorium1,4. This lesion is not always easily diagnosed since the clinical signs 

and symptoms are nonspecific. It is incidentally diagnosed in the presence of pulsatile 

tinnitus, vertigo, or conductive-type hearing loss. Although the patient had conductive-

type hearing loss, fullness sensation in the ear, and pulsatile tinnitus symptoms, the mass 

was non-pulsatile on otoscopic examination. On otoscopic examination, the lesion 

appears as a reddish mass in the retro-tympanic region. However, this sign is nonspecific 

since it is observed in many disorders, which gives rise to similar findings in the tympanic 

cavity. Its diagnosis is usually made by radiological studies (CT, MRI, and MRA)4,7. Cases 

coincidentally detected during surgery have also been reported. In these cases, massive 

bleeding episodes were reported, controlled by intravascular interventions2,4. The 

generally accepted view in treating uncomplicated and symptomatically tolerated 

aberrant ICA is to apply a conservative approach, ear protection, and long-term follow-

up. Many surgical treatment approaches have been described for complicated and 

symptom-resistant middle ear aberrant ICA, which include fascia, silicone plate, and 

ossicle chain reconstructions (removal of manubrium mallei or incudostapedial joint 

disarticulation)2,8. Hashim et al. intervened in two cases of aberrant ICA using an 

endoscopic approach. They both reinforced the carotid canal and provided relief for 

symptoms related to hearing and tinnitus. An exposed ICA in the middle ear causes 

serious complications during medical procedures in the middle ear 2. Although our 

patient’s symptoms partially persisted after treatment administration, we recommended 

periodical follow-up and ear protection.  
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Conclusion 

An aberrant ICA should be considered in the differential diagnosis and other rare 

vascular lesions of the tympanic cavity to avoid life-threatening complications. A 

radiological examination is recommended before any contemplated surgical intervention 

in the middle ear. 
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