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Introduction

Paragangliomas are benign tumors originating from 
neuroectodermal tissues and characterized by a col-
lection of small neuroendocrine organs.1-3) Paragangli-
omas are most common in the adrenal glands and are 
anatomically classified as cervical (carotid body tumors 
and glomus vagale) and temporal/jugulotympanic (glo-
mus jugulare and glomus tympanicum) in the head 
and neck region.3,4)

Paragangliomas rarely occur in the head and neck, 
but often found in the middle ear cavity. In the ear, para-

gangliomas are represented as glomus bodies, and glo-
mus bodies are found in close association with the 
Jacobson’s nerve (tympanic branch of the glossopha-
ryngeal nerve), Arnold’s nerve (auricular branch of the 
vagus nerve), or the adventitia of the jugular bulb.5) A 
confinement of a paraganglioma to the external audi-
tory canal (EAC) is even more rare.1-3) Only five cases 
of a paraganglioma confined to the EAC have been re-
ported. We present a case of a 25-year-old woman who 
was diagnosed with a paraganglioma that was confined 
to the EAC, but without recurrence to date following 
surgical treatment.

Case Report

A 25-year-old woman visited to our otology depart-
ment for otorrhea that lasted for 3 weeks. Upon ex-
amination, a 3×4 mm-sized pedunculated mass was 
found on the upper portion of the anterior wall of the 
EAC (Fig. 1A). A reddish, soft and non-tender mass 
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was completely covered with skin. The mass partially 
occluded the EAC, but the tympanic membrane was 
well visible and intact. All other otologic examinations 
were normal, including tympanometry and a pure tone 
audiometry test.

Computed tomography (CT) of the temporal bones 
revealed 3 mm-sized soft tissue density mass in the 
left EAC. The tympanic membrane was normal and 
there was no bony erosion (Fig. 1B, C). An excisional 
biopsy was performed under local anesthesia. The tu-
mor was located beneath the epidermis and was well 
separated from the surrounding tissue. There was no 
bone erosion, similar to the CT findings. The mass 
was completely removed using an endaural approach 
and brisk bleeding was encountered. Bleeding control 
was performed and the operation was completed. Upon 
postoperative histopathology, the tumor was under the 
epidermis with a size of 4×4 mm. The boundary of 
the tumor was clear and Zellballen was located between 
the various sized blood vessels. Tumor cells were uni-
form in size and shape, having a rounded cell body and 
a clearly visible cell membrane. The boundary with sur-
rounding cells was also clear. The tumor cells formed 
sheets and nests within a prominent vascular network. 
Tumor nests were composed of round to oval nuclei 
and abundant eosinophilic cytoplasm. Mitosis and ne-
crosis were not observed (Fig. 2A, B). Immunohisto-
chemical analysis yielded positive results for S-100 

(sustentacular cells) and synaptophysin and negative 
results for chromogranin and smooth muscle antigen 
(SMA) (Fig. 2C, D). These histopathological findings 
confirmed the tumor as a paraganglioma.

The patient was discharged on the day of the opera-
tion without any problem. At a 9 month post-opera-
tive follow-up, the patient was doing well and without 
complications or tumor recurrence.

Discussion

A paraganglioma is a neuroectodermal tumor of para-
ganglia origin and most commonly found in the adre-
nal gland but arising elsewhere.6) This tumor is rarely 
found in the head and neck regions, but is often found 
in the middle ear cavity. A paraganglioma that is con-
fined to EAC, as in the present case, is very rare. In the 
ear, paragangliomas are represented as glomus bodies 
and glomus bodies are found in close association with 
Jacobson’s nerve (the tympanic branch of the glosso-
pharyngeal nerve), Arnold’s nerve (the auricular branch 
of the vagus nerve), or the adventitia of the jugular 
bulb.5) A paraganglioma confined to the EAC are re-
lated to the Arnold’s nerves, and the tumor in our case 
is also thought to originate from the Arnold’s nerve.

Only five cases of a paraganglioma confined to the 
EAC have been reported. The cases were mainly fe-
male patients who ranged in age from 19 to 49 years. 

Fig. 1. A : Otoscopic findings show that the tumor is located on the anterior wall of the left external auditory canal. B : 
A computed tomography scan of temporal bones shows a mass (arrow) of a 3×4 mm-sized soft tissue density in the 
left external auditory canal (EAC). C : A coronal image shows a soft tissue density mass (arrow) in the left EAC, the 
tympanic membrane is normal, and no bony erosion is observed.
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The tumor location was not consistently observed along 
the anterior to superior wall. EAC tumors that are di-
agnosed as paragangliomas are usually firm and fixed 
tissue with an abundant blood flow. In most cases, the 
patients presented with a hearing disturbance because 
the involved EAC side was filled with the mass.1,2,7,8) 
However, in our case, a soft tumor was present in the 
upper portion of the anterior wall and there was no 
hearing disturbance. Age, sex, and symptoms are sim-
ilar for patients with a paraganglioma, which usually 
occurs in the middle ear.9,10) The CT findings of these 
other EAC paraganglioma cases show no distinct dif-
ference from those of other tumors except that the tu-
mor has soft tissue density and no bony involvement. 
Although CT and magnetic resonance imaging (MRI) 
are useful to diagnose paraganglioma of the middle 
ear,11) they are not essential for such a diagnosis.1,2,7) 
The diagnosis of a paraganglioma requires a histopath-

ological examination and immunohistochemistry; 
Zellballen pattern is observed histopathologically, and 
immunohistochemical analysis is positive for neuron 
specific enolase, chromogranin, and s-100 (sustentac-
ular cells).1,2,7,8) Surgical removal is the first-line treat-
ment for paraganglioma in the head and neck,14) but 
conventional radiation therapy can be used if surgery 
is not possible.9) A paraganglioma that is confined to 
the EAC is rare, thus its recurrence should be evaluat-
ed through follow-up observation. Initially, we regard-
ed the tumor in our case as a simple polyp. In general, 
the differential diagnosis of EAC polyps includes exos-
tosis, osteoma, fibrous dysplasia, granuloma, cerumi-
nous gland tumor, epidermoid, cholesteatoma, papil-
loma, and malignancies,12,13) but not paraganglioma.

Fig. 2. Histopathologic findings of a paraganglioma showing a Zellballen pattern. (A) Shows hematoxylin & eosin (H & 
E) staining at ×200 and (B) shows H & E staining at ×400. Immunohistochemical findings show the tumor cells are 
negative for (C) S-100 (×100) but background sustentacular cells are positive. The tumor cells are positive (D) synap-
tophysin (×100).
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Conclusion

A paraganglioma is a rare tumor with a slow growth 
rate, but this tumor can destroy bone tissue and lead 
to hearing loss, especially if it occurs in the EAC. A 
paraganglioma that is confined to the EAC has no typi-
cal symptoms that have been reported to date. Otoscop-
ic findings and tumor locations are also variable. Thus, 
a paraganglioma in the EAC is not easily differenti-
ated and diagnosed based on otoscopic findings and 
imaging tests, unlike those occurring in the middle ear. 
An EAC paraganglioma is rare, and thus may be mis-
diagnosed as a polyp, and the necessary diagnostic 
tests may not be performed. Our results suggest that 
a paraganglioma should be included in the differen-
tial diagnosis of an EAC tumor to avoid misdiagnosis 
and improper management.

This work was supported by clinical research grant from Pusan 
National University Hospital 2017.
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