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Carotid body paraganglioma,
a very rare pediatric tumor

Karoticky paragangliom, velmi vzacny nador v detském veku

Dear editorial office,

The carotid body tumor (CBT) is the most
common paraganglioma (PG) that occurs in
the neck; it accounts for almost 60% of head
and neck PGs [1]. This neoplasm arises from
neural crest-derived ectoderm in the third
branchial arch. It is located in the adventi-
tia of the carotid bifurcation. CBT is benign in
90-95% of cases, and it is typically identified
accidentally as a unilateral, painless, slow-
-growing mass on the neck [2,3]. Only about
10% of patients have bilateral tumors [4].

A neck mass is often observed in infants
and children. The differential diagnosis must
consider many different diseases, including
lymphomas, branchial cleft cysts, metastatic
lymph nodes, etc. Although tumors involv-
ing blood vessels are not uncommon in chil-
dren, CBTs are extremely rare in pediatric pa-
tients. The world literature has reported less
than 20 cases of CBTs in children under the
age of 14 [5]. This case study describes one.

A 13-year-old girl with a painless mass in
the right upper neck area was referred to the
Department of Otorhinolaryngology. She
had a 7-year history of a slow-growing swell-
ing that first appeared at the age of 6, which
raised the suspicion of a lateral neck cyst
or lymphadenopathy. Clinical examination
showed a 3- to 4-cm painless mass on the
right side of the neck just below the angle
of the mandible, at the level of the hyoid
bone. The mass was mobile in the horizon-
tal plane, but not in the vertical plane. There
were no signs of cranial nerve lesions.

A Doppler US examination demonstrated
atumor4 x 3 x3.5cmin size, with hypervas-
cularization on the right side of the carotid
bifurcation. Normal perfusion was observed
in the internal and external carotid arteries.
The tumor was adjacent to the submandib-
ular gland. MRI confirmed that it was a tumor
at the carotid bifurcation that had not infil-
trated the surrounding tissues. We observed
a hyperintense signal in T2-weighted im-
ages and a distinct contrast enhancement in
T1-weighted images (Fig. 1). Carotid arte-

rio-graphy showed a highly vascularized
tumor at the carotid bifurcation with affer-
ent vessels emerging from the external ca-
rotid artery and ascending pharyngeal ar-
tery (Fig. 2). We did not perform a temporary
balloon occlusion test. Angiography was
performed under general anesthesia, prior
to surgery, with Vortex coils 2/3 (2 pieces)
and 2/4 (2 pieces) and Deltaplush coils 2/3
and 2/4 for embolization. Then, with contin-
ued anesthesia, the patient was transferred
to the operating theater for surgery.

Surgery was performed by a head and
neck surgeon and neurosurgeon. The jug-
ular vein and vagal nerve were exposed,
and the carotid arteries were dissected and
pulled aside. The median nerve was stimu-
lated with somatosensory evoked potentials
(SEPs) during the operation to monitor cer-
ebral function, and after the surgery to pre-
vent a potential neurologic deficit.

The tumor was separated from the exter-
nal and internal carotid arteries. The supe-
rior thyroid artery and ascending pharyn-
geal artery were ligated at the point where
they emerged from the right side of the ca-
rotid bifurcation (a cross stitch was required).
[t was necessary to clamp the carotid artery
for 7 min to perform this part of the surgery.
SEP monitoring showed no changes in cer-
ebral function, which suggested that collat-
eral vessels adequately supplied the right
side of the brain. The CBT was completely
removed.

The patient exhibited no postoperative
complications, and the wound healed per
primam. The patient was discharged from
the hospital 7 days after the surgery. No
signs of tumor persistence or recurrence
were observed, and no signs of neurologi-
cal deficit were found during a 24-month fol-
low-up. A genetic examination showed no
genetic basis for the CBT in this patient.

These tumors typically occur sporadically;
however, they can be associated with a ge-
netic predisposition (familial or hereditary
CBT) [6]. They occur most frequently in in-
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dividuals that reside at high altitudes, where
atmospheric oxygen pressure is low; these
conditions provide a chronic hypoxic stim-
ulus [3].

Typically, CBT presents as a painless neck
mass. Signs of cranial nerve deficits, such
as dysphagia, dysphonia, or difficulties with
mastication, only occur in 10-30% of pa-
tients [2]. In our patient, the CBT presented
only as a neck mass with no other accom-
panying symptoms. A very rare symptom is
excessive catecholamine release, which oc-
cursin 1to 3% of patients [7]. This rare occur-
rence and the absence of signs of catechola-
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Fig. 1. T1-weighted MRI scan, after administration of gadoli-
nium, demonstrates a mass within the right carotid space. Both
the external carotid artery and the internal carotid artery are
constricted.

Obr. 1. T1-vézeny obraz MR po podéni gadolinia. Viditelnd masa
karotické prostoru vpravo zaujimajici a. carotis externa a interna.

mine release in our patient were the reasons
why levels of catecholamines were not as-
sessed preoperatively. The tumor growth is
very slow. Usually, the diagnosis is not made
until the CBT reaches a palpable volume.
Thus, CBTs typically appear in the fourth to
sixth decade of life, and they are extremely
rare in children [8].

There is no consensus opinion on preop-
erative embolization, and sometimes thisis a
controversial issue. Most authors prefer pre-
operative embolization, because it can sig-
nificantly reduce intraoperative bleeding
[9]. On the other hand, some authors avoid
the use of preoperative embolization due to
the risk of stroke [10]. In our patient, the pre-
operative embolization applied had a sig-
nificant effect on perioperative blood loss,
which was minimal. In addition, intraop-
erative electroencephalographic monitor-
ing is advantageous, because it can reduce
the risk of brain injury caused by restricted
blood flow through the internal carotid ar-
tery. In our patient, even though the internal
carotid artery was clamped for several min-
utes, no neurologic deficit occurred. A spe-
cific feature of our treatment was that em-

paraganglioma.

Fig. 2. Carotid arteriography shows a strongly vascularized le-
sion in the right carotid bifurcation with a typical image for

Obr. 2. Angiograficky obraz ukazuje silné vaskularizované

paragangliom.

bolization was followed by surgery during
a single general anesthesia administration.
This approach reduced the anesthesia dura-
tion and the number of anesthesia adminis-
trations required.

The carotid body tumor should be con-
sidered in the differential diagnosis of a neck
mass in older children. We showed that the
CBT could be successfully treated with pre-
operative embolization and surgical resec-
tion. Moreover, these procedures could be
performed during a single anesthesia ad-
ministration. When planning an early surgi-
cal resection, to avoid major surgery-related
complications, the main factors to consider
should be the slow growth of CBT, its low
malignancy rate, and the high rate of post-
operative morbidity in large tumors.
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