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Carotid body tumour-- A rare case report
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Abstract: A carotid body tumour is a rare presentation of an extra-adrenal pheochromocytoma which typically
present as a slow growing, painless neck mass found along the anterior border of the sternocleidomastoid
muscle, and careful preoperative evaluation is required to find out the functional and vascular status of these
tumours. Carotid body paragangliomas were diagnosed by Doppler ultrasound, carotid artery angiography,
cranial computed tomography and magnetic resonance imaging. These tumours are generally benign but
possess aggressive local growth potential. Therefore, definitive treatment requires surgical resection. Here we
describe a case of a carotid body tumour in a 45-year-old female presenting with a neck mass, its evaluation,
management and the final outcome and review the most recent literature on this unusual topic.
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l. Introduction

Carotid body was first described by Van Haller. Carotid body paraganglioma are rare neoplasm,
commonly benign, account for only 0.5% of all body tumours, they mimic other paragangliomas of the body
(glomus jugulare, glomus tympanicum, and pheochromocytoma).

The tumour arises from paraganglionic cells of the carotid body which develops from both mesodermal
elements of the third branchial arch and neural elements originating from the neural crest ectoderm.
Paragangliomas are painless tumours that grow very slowly. They originate from neural crest cells that have
migrated with ganglionic cells from the autonomic nervous system.

1. Case Report

A 45-year-old female patient presented with a neck swelling that had persisted for 2 years. On physical
examination, a pulsating firm painless mass measuring about 3 x 3 cm in size was found on the right side of her
neck, near the angle of the mandible in right juglocarotid region (figure 1). There were no pressure symptom &
more mobile transversely than vertically. Pulsations were felt on deep palpation and a faint bruit was heard on
auscultation. Doppler ultrasonography showed a highly ill defined hypo echoic mass lesion with increase
vascularity at the bifurcation of the common carotid artery causing splaying of right external & internal carotid
artery with no luminal compromise (figure 2&3). Contrast-enhanced Computed tomography demonstrated a
well-circumscribed lobulated heterogeneously intensly enhancing soft tissue density mass of size 2.5 cm x 1.6
cm x 1.6 cm and located at the bifurcation of the right carotid artery& causing splaying of external & internal
carotid artery with normal calibre of these arteries ,laterally it abutting the anterior wall of right internal juglar
vein. No infiltration into adjacent structures is seen(figure 4) . Magnetic resonance (MR) imaging showed a
1.8cm x 1.8 cm x 1 cm lobulated oval well defined lesion mass in the right carotid space, with multiple flow
voids with intense enhancement on T2-weighted images with splaying of external & internal carotid
artery(figure 5) . Carotid angiography showed a vascular blush at the widened carotid bifurcation . Mass is not
intrinsic to blood vessels & patency of the artery was preserved(figure 6). This finding was considered to be
consistent with a diagnosis of glomus caroticum(carotid body tumour).

The neck was explored by a vertical incision under general anaesthesia. A homogeneous tumour with a
smooth contour and approximately 3 cm long was observed at the carotid bifurcation , it was classified as a
grade-2 tumour according to the Shamblin classification system (figure 7). The common, external, and internal
carotid arteries were isolated. . Excision of a fairly vascular tumour at the bifurcation was possible. Small
arterial branches arising from the bifurcation had to be ligated. No bypass was necessary( figure 8). The post-
operative recovery was uneventful. The patient is alive and asymptomatic. Histologically, the tumour was
composed of Nests of fairly uniform epitheloid cells with finely granular pale eosinophilic cytoplasm, with
round nuclei were seen surrounded by vascular stroma. Mitotic figures were absent and there were a few neural
elements. Urinary MNs, VMA and 131I-MIBG scintigraph were normal.
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Figure 1: Mass anterior to the right sternomastoid muscle.

Figure 2 & 3. Doppler ultrasonography showed a highly ill defined hypoechoic mass lesion with increase
vascularity at the bifurcation of the common carotid artery causing splaying of right external & internal carotid
artery with no luminal compromise .

Figure 4. Contrast-enhanced Computed tomography demonstrated a well-circumscribed lobulated
heterogeneously intensly enhancing soft tissue density mass of size 2.5 cm x 1.6 cm x 1.6 cm and located at the
bifurcation of the right carotid artery& causing splaying of external & internal carotid artery with normal calibre

of these arteries ,laterally it abutting the anterior wall of right internal juglar vein. No infilteration into adjacent
structures is seen
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Figure 5. Magnetic resonance (MR) imaging showed a 1.8cm x 1.8 cm x 1 cm lobulated oval well defined
lesion mass in the right carotid space, with multiple flow voids with intense enhancement on T2-weighted
images with splaying of external & internal carotid artery.

Figure 6. Carotid angiography showed a vascular blush at the widened carotid bifurcation . Mass is not intrinsic
to blood vessels & patency of the artery was preserved
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Figure 7. A homogeneous tumor with a smooth contour and approximately 3 cm long was observed at the
carotid bifurcation

Figure 8: Excision of a féirly vascular tumour at the bifurcation with No bypass was necessary

1. Discussion

Carotid body is a highly specialized round, reddish-brown organ 2-6 mm in size located in the semi
adventitial tissue of the common carotid artery bifurcation. Supplied by a feeding vessels runs from the
ascending pharyngeal artery a branch of external carotid artery and innervated through the gloss pharyngeal and
vagus nerves”® . Physiologically, the carotid body functions as a chemoreceptor organ that is stimulated by
hypoxia, hypercapnea, and acidosis, it is involved in the control of blood pressure, heart rate, and respiration in
response to changes in these parameters by increasing sympathetic flow". The histological appearance of the
carotid body includes two types of cells: Type 1 (chief cells) which are APUD (amine precursors uptake
decarboxylation) type cells with copious cytoplasm and large round or oval nuclei. Their cytoplasm contains
dense core granules that store and release catecholamines. Hyperplasia of the chief cells leads to enlargement of
the paraganglia during chronic hypoxia. Type 2 cells (sustentacular cells) which are elongated cells that closely
resemble Schwann cells. These cells are arranged into clusters with a core of chief cells surrounded by
sustentacular cells embedded in a fibrous stroma®*®.

Carotid body paragangliomas is more common in women with female-to-male ratio of 2.7:1%° | they
are predominantly a disease of the middle age with the average age of onset at 45 years.’

Carotid body paraganglioma was reported to be malignant in 10%, familial in 10%, and bilateral in 10% of
sporadic cases, bilaterality may reach 30% in the familial cases.*®

Metastatic malignant CBP occurs in 5% of cases, and usually metastasis confined to the neck.
Multicentricity of paragangliomas can occur in up to 25% of patients.

Carotid body paragangliomas are slow growing painless masses localized in the neck, anterior to the
sternocleidomastoid muscle at the level of the hyoid bone. As the tumour grows, dysphagia, odynophagia,
dysphonia, and symptoms due to compression of cranial nerves 9 to 12 may be seen®** - The most commonly
involved cranial nerve is the vagus, up to one third of all cases will show cranial nerve palsies.® Physical
examination of patients with CBP characteristically reveals a rubbery, non tender mass in the upper neck along
the anterior border of the sternomastoid muscle and the lesion is more freely movable laterally than vertically
(fontaine’s sign).>® Occasionally the tumour mass may transmit the carotid pulse or demonstrate a bruit or
thrill.

Carotid arterial angiography is the most valuable diagnostic technique.®* It can detect multiple
lesions, tumour size and vascularity, and the major vascular tributaries perusing the tumour. Pathognomically, a
specific perfusion increase (Lir sign) at the carotid bifurcation can be seen due to the tumor' .Arteriographic
imaging should be carried out bilaterally because of the possibility of bilateral tumors.>**** In cases of bilateral
tumours, serum catecholamine levels as well as urinary vanilmandelic acid and metanephrine levels should be
assessed.’*™* Magnetic resonance imaging and contrast enhanced computed tomography scans are additional
noninvasive diagnostic tools. With magnetic resonance imaging, paragangliomas smaller than 0.8 c¢cm in
diameter can be detected®? . Biopsy is contraindicated in cases of paraganglioma. Paragangliomas are generally
sporadic in character; they are hereditary with an autosomal dominant pattern in 7% to 9% of cases. Patients
with a family history and hypertensive palpitation attacks with flushing should be assessed.****
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Surgery is the first choice of treatment. Radiotherapy has been used as the sole treatment in a few cases, and the
short-term results are disputable™®. Radiotherapy may be considered as an alternative modality for an elderly
patient in poor general status, whereas surgical treatment is preferred in young patients'®*? .

Tumour classification (Shamblin) is based on the size and the difficulty of surgical resection. A grade-1
tumour is small and easily resected from vascular elements. Grade 2 is a medium-sized tumour closely
associated with vascular structures, which can be resected by careful subadventitial dissection. A grade-3
tumour is large and enfolded by the carotid arteries; it can be resected only by partial or total vascular resection
requiring vascular replacement *’. A transcervical approach is usually preferred, but in superiorly localized
carotid paragangliomas, a cranial basilar approach can be used™ .The most important principle is to preserve the
integrity of the internal carotid artery. If necessary, the external carotid artery can be sacrificed®*? .Defects in
the common or internal carotid arteries must be repaired immediately and graft replacement may be
necessary’ .
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