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ABSTRACT

Carotid body tumors (CBTs), also known as paragangliomas, are rare neuroendocrine hypervascularized neoplasms. They are slowly
growing pulsatile masses, usually benign, near the carotid arteries. Besides the endocrinological effects of the tumor, compression and
hypervascular invasion effects can be also seen. A 63-year-old female patient who had hearing loss in the right ear was admitted to
our clinic. Coil embolization was performed to the major arteries feeding the tumor before total excision of the tumor. A decrease in
the hearing loss was observed after the operation which might be due to compression and hypervascular steal effects of the tumor. In
conclusion, hearing functions can be improved with success CBT resection.
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Carotid body tumors (CBTs), also known
as paragangliomas, are rare neuroendocrine
hypervascularized neoplasms that arise on the glomus
derived from the embryonic neural crest within the
carotid bifurcation. The incidence is 1 to 2/100,000,
and they have usually a benign character. Less than
10% of the tumors are malignant.!!

Carotid body tumors are painless, slowly growing
pulsatile masses, usually lateral to the hyoid bone.
Symptoms may vary depending on the site of the
invasion and the compression. Tinnitus and hearing
loss can be seen, particularly in paragangliomas with
tympanic and jugular extension.?)

In this report, we present a case with a CBT that
caused hearing loss for two years whose symptoms
relieved after surgical excision of the tumor following
preoperative coil embolization.

CASE REPORT

A 63-year-old female patient who had no chronic
disease other than hypertension and hearing loss in
the right ear was admitted to our clinic suffering
from swelling in the right neck region. The physical
examination revealed a palpable pulsatile mass in
the neck extending laterally and superiorly from
the bifurcation level of the common carotid artery.
On magnetic resonance imaging, we detected a
hypervascular hyperintense mass approximately
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55x45 mm in size with smooth borders causing
displacement and extrinsic compression to the parotid
gland. No abnormalities were found in the patient's
catecholamine and other laboratory tests. On carotid
angiography, major feeding branches of the tumor
were visualized (Video 1, 2). The branches close
to the bifurcation arising from the temporal artery
were embolized to decrease bleeding during surgical
excision of the tumor and it was confirmed that the
tumor blood supply was minimized by re-imaging.
The patient underwent surgery for 36 h after
embolization. During the operation, we observed
that the tumor arose from the carotid bifurcation and
covered the proximal internal carotid artery, external
carotid artery, and the distal common carotid artery
completely with the extensions to the mastoid bone
toward the skull base, mandibular region, and the
thyroid gland (Video 3). The tumor was evaluated as
a Shamblin type 3 tumor. It was totally excised using
the bipolar cautery and scissors (Video 4). A total of
110 mL bleeding was detected during the operation.
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Video 1. Location of the tumor relative to the carotid arteries
in angiographic imaging.

Video 3. The relation of the tumor with
other tissues in surgical exposure.

R
Video 2. Angiographic imaging of the vessels feeding the Video 4. Tumor totally excised carotid
tumor. arteries.
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No neurological deficit was seen after surgery. The
patient who used a hearing aid due to severe hearing
loss in the right ear for two years before the operation
and could not hear normal speech sounds in his
right ear without the device reported that she could
hear rough sounds without the hearing aid after the
operation. Compared to the previous hearing test,
the patient's hearing loss decreased clinically and
15 dB in the audiogram. The patient was discharged
on Day 4 after the operation. The pathology report
revealed a unifocal paraganglioma with solid and
alveolar growth patterns; without mitosis, composite
tumor elimination, transcapsular and lymphovascular
invasion. The specimen had a diffuse strong staining
with synaptophysin and the surgical margins were
negative. A written informed consent was obtained
from the patient.

DISCUSSION

Conventional surgery, endovascular embolization
and rarely radiotherapy can be used in the treatment
of CBTs. Endovascular embolization before classical
surgery is controversial. Hypervascularization of the
tumor is associated with an increased risk of bleeding
during the operation and increased blood transfusion.
To prevent this, endovascular embolization prior to
surgery may reduce bleeding by closing the major
vessels feeding the tumor. However, the risk of
cerebrovascular events and vascular rupture increases
with this procedure. In a study of 29 patients with
CBTs conducted by Zhang et al.,”! significantly less
bleeding during the operation and shorter operative
times were observed in the patients who underwent
preoperative endovascular embolization; however, no
relationship was found with the nerve damage. In
our case, we performed an endovascular embolization
before surgery and we had a total bleeding of 110 mL
during the surgical dissection of the tumor with more
than one feeding artery. We did not encounter any
cerebrovascular diseases after endovascular or surgical
procedures. Hearing loss due to CBT is not common in
the literature. There is a limited number of studies and
case reports related to this. Temmel et al."¥ presented
a case with decreased neurosensory hearing loss after
CBT excision, but they could not reveal a clear
pathophysiological condition to explain this situation.
However, they focused on two possible considerations.
First, the mass with neurosecretory features could
affect the sympathetic ganglia via neurotransmitters.
The second and more effective, the sympathetic
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ganglia were affected by the compression effect of the
tumor. In a study, Lord and Chambers® reported that
familial genetically inherited (autosomal dominant)
CBTs with hearing loss were transferred to the lower
generations by genetic inheritance and the source of
hearing loss was more frequently accompanied by
genetically inherited CBT. In our case, we did not
consider genetic inheritance, as there was no CBT
or any other relatives with hearing loss in her family.
As a result of total surgical excision, we removed the
pressure on neighboring tissues and increased the
perfusion to other tissues and organs in this area, as
the excessive blood flow to the tumor in the neck area
was removed.

In conclusion, we operate patients with CBT in our
clinic. However, hearing loss is extremely rare in these
patients. In general, the main complaints are pulsatile
masses in the neck and tinnitus. This case is the
first in our clinic presenting with CBT accompanied
by hearing loss. We believe that the mass has the
effect of compression on the sympathetic ganglia in
this region rather than the neuroendocrine effect
of the tumor, resulting in both a decrease in neural
conduction pathways and vasoconstriction in the
vertebrobasilar system. Another possible explanation
is that the hypervascular tumor has a steal effect on
cochlear perfusion. If we consider that there is a mass
(particularly located superiorly) and steal effect in
non-familial CBT cases, hearing loss may be improved
in these patients after surgical operation. However,
further studies are needed to establish a definite
conclusion on this subject.
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