Case report 
A case of giant carotid body paraganglioma 


Abstract:

Carotid body paraganglioma is one of the most prevalent paragangliomas that affects the carotid body chemoreceptors. We present the case of a 59-year-old woman who complained of an important, painless swelling in her right neck, that had been increasing in volume progressively from 7 years ago. CT scan imaging showed a pulsating mass located in the bifurcation of the right common carotid artery. The mass was well-defined hypervascular. The patient underwent surgical excision (Shamblin Grade-III) by means of neck exposure, and the tumor was fully dissected. The follow-up was without any complications. After 3 years, the patient has no recurrences. The aim of this case report is to highlight the importance of early diagnosis in this type of tumors , as surgery gets more difficult in late stages.
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Introduction:

Paragangliomas are a family of parasympathetic and sympathetic paraganglial tumors. [1] Pheochromocytomas and abdominal paragangliomas are the two most common forms of sympathetic paragangliomas. Nonetheless, the head and neck area is where parasympathetic paragangliomas are most commonly found. The carotid body is the quintessential parasympathetic paraganglion. It is a tiny, oval structure located on either side of the neck in the semi-adventitia of the common carotid artery, where it splits into internal and external carotid arteries. The third brachial arch mesoderm and neural crest lineage derived from ectoderma are the sources of it. [2,3,4] The tumor is known as a carotid body paraganglioma (CBP) because it starts from paraganglionic cells inside it. Other terms for CBPs that are used in the literature include nonchromaffin tumors, glomus tumors, carotid body tumors, and chemodectomas. [5] It accounts for less than 0.5 percent of all body tumors, and is followed by jugulotympanic, vagal, and laryngeal paragangliomas, which are found in the head and neck region. [6] 

There are two types of CBPs: familial and sporadic. [7] Unless the regional neurovascular compartment is involved, the majority of CBPs are asymptomatic in the early stages, appearing as a slowly expanding, painless lesion. [4] Because larger CBPs involve carotid vessels and X-XII cranial nerves, they can cause symptoms like dysphagia, odynophagia, hoarseness of voice. 

CASE REPORT

We report the case of a 59 years old female patient, with no particular medical history, presenting to our department with a right latero-cervical swelling. The history of the disease goes back to 3 years ago, with the apparition of a right latero-cervical swelling, that had been increasing in volume progressively, and was marked by an intermittent hoarsness 3 months ago. 
Medical examination showed a non-tender, barely movable, 8 cm-sized mass in the right side of her neck. Blood pressure, pulse rate was within the normal range. Nasofibroscopy revealed a reduced mobility of the right vocal cord.
The patient had an early consultation in the first month following the start of the swelling, and was diagnosed with a small carotid body paraganglioma, but refused surgery.

CT scan imaging and 3D reconstruction (Fig 1,2) showed the presence of a well-limited, roughly oval, heterodense mass in the right posterior cervical region, between the internal jugular vein and the carotid artery, with an intense, rapid and diffuse enhancement after injection. The mass was measuring 72 x 56 x 53 mm, and was insinuating between the right and external carotid arteries, which are encompassed in places but remain permeable. It was classed type III of Shamblin classification.
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Fig 1: Axial image showing the extent of the paraganglioma



[image: ]

Fig 2: 3D images showing the localization of the paraganglioma between the internal and external carotid arteries


The patient underwent wide excision of the tumor. It was attached to both internal and external carotid arteries wall, and to the bifurcation of the common carotid artery. The dissection caused a small lesion on the wall of the internal carotid artery, which has been repaired. The vagus and hypoglossal nerve were preserved.
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Fig 3 : Surgery images before and after the excision

The immediate follow-up didn’t show any sign of brain infraction. 
The patient has been on follow up for 2 years and showed no sign of recurrence. 
Discussion:

CBP, or carotid body paraganglioma, is uncommon and typically benign. However, due to the uncertain potential for malignancy, total surgical resection is advised. Because resection can be technically challenging or cause neurovascular complications, particularly for large and Shamblin group 3 tumors, early excision is also required [8].

It is very difficult to detect small tumors early because they have poor clinical symptoms when they are small. Hoarseness, vocal cord paralysis, dysphasia, Horner's syndrome, a thrill, cerebral ischemia, are examples of neurovascular symptoms and indicators of a large tumor. 

CBP manifests as a nontender, slowly growing mass located anterior to the SCM. The internal and external carotid arteries may be encased and splayed by the growing tumor without becoming narrowed. Although small CBP show no signs, symptoms like dysphagia, hoarseness of voice may appear with an increase in size because of their close proximity to nearby nerves and vessels. 

Additionally, some patients may present with headaches, sweating, and hypertension due to the vasoactive catecholamines that CBP produces. CBPs are more common in women than in men, and they are most frequently observed in the third to sixth decade of life. [3-11].

It is unknown what specifically causes CBPs. Nonetheless, it has been proposed that a genetic predisposition and chronic hypoxia may be contributing factors. Cirrhosis, cyanotic heart disease, cystic fibrosis, are among the illnesses that cause chronic hypoxia. Carotid body chemoreceptor cells overwork to compensate for the decreased oxygen levels when exposed to chronic hypoxic stimulation. This leads to the cell’s hypertrophy, adaptive diffuse physiological hyperplasia, and ultimately pathological (focal) hyperplasia and/or the development of neoplasms. Twenty genetic mutations have been found to date to be the cause of CBPs [11-13].

Most authors concur that the presence of metastases is the only indication of malignancy, and the histological appearance of a CBP is not a reliable indicator of malignancy [8]. Due to the lesion's high vascularity, needle biopsy should not be used to confirm the diagnosis. Magnetic resonance imaging and contrast-enhanced CT scans are helpful methods for detecting CBP [14]. When the diagnosis is not clear, selective embolization combined with angiography can be used [15]. The risk in embolization is the multitude of vessels supplying the tumor, and a superselective embolization is challenging [16].

Dissection in surgery requires paying attention to the superior pole of the tumor and the carotid bifurcation. In the carotid bifurcation's posterior face, where the glomus artery begins, CBP removal is most challenging. The most critical post-operative complication is cerebral vascular insufficiency, so maintaining cerebral blood flow is crucial, and vascular reconstruction needs to be taken into account before surgery [17]. 

In situations where surgical resection could raise the risk of morbidity, radiotherapy was the preferred course of treatment when age and medical variables were taken into consideration [18].

CONCLUSION:

Even with the advancement of endovascular and surgical therapies, massive carotid body paragangliomas can still cause pre- and post-operative complications. As soon as a carotid body paraganglioma is discovered, it should be removed. Because the tumor will grow and may create a number of difficulties, even if it is not pathologically malignant, and it will get too challenging for a surgeon to remove without complications.
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