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Abstract

Paragangliomas are very rare tumors. Carotid paragangliomas are the dominant localization. Diagnosis is relatively simple both clinically and
paraclinically. The main problem is to systematically diagnose an isolated cervical tumefaction in a middle-aged subject.

Anatomo-pathology is the only test of certainty, without being able to affirm the malignant character of the primary lesions. Various medical
imaging techniques are used to diagnose and pre-treat paragangliomas. This assessment aims to propose an adapted and standardized management
of the patient, as well as to the members of his family in the hereditary forms.

The treatment of carotid paragangliomas is above all surgical. The removal of these tumors presents a variable difficulty, in some cases the
alternative may be radiotherapy, as well as systemic therapy. The objective of the subject is to highlight this rare malignant pathology, by describing
the different clinical, radiological and anatomopathological aspects of the paraganglioma as well as the modalities of therapeutic management.

In this article, we report the case of a 71-year-old patient with carotid paraganglioma who benefited from an embolization in 2011,
intraoperatively because of the very important fibrous reaction and the invasion of the vascular and nervous elements and because of the high
risk of vascular and neurological complications, Surgery was refused and external radiotherapy is currently indicated. The patient presents with
a locoregional and distant relapse at bone and lung level, histologically confirmed, and is being treated in the medical oncology department of the

Hassan II University Hospital in Fez.

Introduction

Paragangliomas are rare tumors that represent 0.03% of all
neoplasias of the human body, generally benign.

These tumors derive from paraganglions, clusters of

neuroendocrine cells scattered throughout the body [1-3].

70% of
paragangliomas in the cervico-encephalic region [4-6]. Diagnosis is

Carotid paragangliomas account for 60 to
relatively easy both clinically and paraclinically. The whole problem
is to systematically evoke it when faced with an isolated cervical

swelling in a middle-aged subject.

Anatomo-pathology is the only test of certainty, without being
able to affirm the malignant character of the primary lesions.
Various medical imaging techniques are used to diagnose and pre-
treat paragangliomas. This assessment aims to propose an adapted
and standardized management of the patient, as well as to the

members of his family in the hereditary forms.

The treatment of carotid paragangliomas is primarily surgical
[5,7]. Removal of these tumors presents varying degrees of
difficulty, in some cases by radiotherapy, and in others by systemic
therapy.

Case Report

71yearold patientadmitted in July 2020 forarightlaterocervical
mass, followed by arterial hypertension, there was no similar case
in the family before. The onset of symptomatology goes back to 9
years before her admission, by the installation of an isolated right
laterocervical swelling; gradually increasing in volume without
other associated signs. The patient initially consulted a general
practitioner where an ultrasound scan of the cervical region was
requested, which objectified a right, echogenic, well-limited,
relatively homogenous, well-vascularized tissue mass located at
the carotid bifurcation.It benefited from an embolization in 2011,
intraoperatively, given the very important fibrous reaction and the

invasion of the vascular and nervous elements and given the high
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risk of vascular and neurological complications, the surgery was
recused and an external radiotherapy was indicated.

In 2012, she benefited from 24 sessions of external radiotherapy.
Since 2019, the patient presented pain in the sterno-clavicular
joint, having benefited from a biopsy of the right clavicular mass
which came back in favor of a paraganglioma. Cervico-thoracic CT
scan objectivizing a cervical carotid tumor process, presence of
micronodules and solid nodules of the left 8mm Fowler and of the
postero-basal segment of the Left Inner Lobe of 3mm, Osteolytic
lesion in the medial clavicle, sternal manubrium, anterior arch of
L4 and body L3.

TAP CT scan showing the cervical stage Presence of osteolytic
lesions of the arch of the skull. Presence of a tissue mass centered
on the IFA in its cervical path, measuring 45*32*40 mm, this
process includes the IFA, which remains permeable downstream
and pushes the JIA out - Bilateral cervical lymph node formations
in the carotid jugulo and spinal small infracameral axis - Thoracic
stage: - Subpleural LIG nodule measuring 7mm of suspicious large
diameter - Voluminous tissue mass centered on the sterno-clav
joint measuring 10*5 cm of large diameter - Voluminous tissue
mass centered on the sternal manubrium with extension to the
neighboring PM and towards the anterior mediastinum measuring
6.5 *7.5 cm of grd diameter - Voluminous osteolytic mass centered

on the 3" rib, measuring 8.5*¥4.5 cm of large diameter.

Figure 1: Clinical aspect of the right latero-cervical mass.

Abdomino-pelvic staging: - Voluminous tissue mass centered
on the CVs of L4-L5 with crossing of the post wall and endocanal
extension measuring 5*4.5 cm of the large diameters with CM at
this level - Poorly limited osteolytic lesions involving the 2 iliac
bones. The biological assessment objectified methoxyl derivatives
of catecholamines Adrenaline standard at 95 nmol/24h or
17 micrograms/24h and Met adrenaline: 76 nmol/24h or 15
micrograms/24h 3 and ortho methyldopamine 239 nmol/24h
or 40 micrograms/24h. Patient benefited from a single session
of 8 gy RTH decompression therapy followed by 50 mg daily for
4 consecutive weeks, followed by a 2-week treatment window.
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patient is under good control under treatment since July 2020
(Figure 1 & 2).

Figure 2: Cervical CT scan in axial section, without contrast agent,
objective a homogeneous mass of the region right carotid (arrow).

Discussion

Paragongiomas are rare neuroendocrine tumors that develop
from paragangliomas. They are usually benign and slow growing.
Diagnosis is relatively easy both clinically and paraclinically, the
problem is to systematically evoke it in front of a laterocervical
swelling. Paragangliomas are rare tumors; they represent 0.03%
of all neoplasias and 0.6% of head and neck tumors [3,8]. Carotid
paragangliomas represent (60-70%) of paragangliomas of the head
and neck [5,9,10]. Familial forms account for 10% of cases [11,12].
Lesions are bilateral in 40% of cases [11]. Multiple localizations of
paragangliomas are found in about 4% of sporadic forms and 30%
of hereditary forms, i.e. about 20% for all forms combined [13].

There is a predominance of females in most of the series, the
sex ratio Female to Male is very variable from one series to another
[14,15]. Clinical latency is the rule and no clinical signs are specific
[7,13]. The highly vascular and locally invasive nature of carotid
paragangliomas is at the origin of the clinical symptomatology that

insidiously sets in and is dependent on the volume of the tumor.

The purpose of the work-up performed for a paraganglioma is to
confirm the diagnosis, to specify its size, local invasion, to evaluate
the possibility of performing a total tumor resection, to search for
secondary localizations and to perform a possible preoperative
embolization [6].

The ultrasonographic aspect of carotid paragangliomas is
that of a heterogeneous, hypoechoic mass located in the carotid
bifurcation [7,16,17]. Differential ultrasound diagnosis with
other cervical tumors, particularly certain highly vascularized
adenopathies, may be difficult. It is therefore an examination that
allows a certain degree of orientation. Any cervical tumor that is
vascularized on ultrasound must be evaluated by other imaging

tests [7]. The CT scan provides information on the vascular nature
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of the tumor, its location, as well as any intracranial infiltration
and the presence of contralateral paraganglioma [16]. It ensures
a precise analysis of the tumor by defining morphological and
topographical characteristics [2,9]. The paraganglioma appears as
a homogeneous, sharply contoured tissue mass of average tissue
density. During iodine injection, the contrast is rapid, intense and
fleeting due to vascular lavage phenomena. Distinguishing carotid
vessels can be difficult when they are enclosed by a corpuscular
tumor [7,9].

Magnetic Resonance Imaging This is the exam of choice.
It gives a precise evaluation of the locoregional extension by
performing slices in the three planes of space [9,18] and shows the
hypervascularization of tumors thanks to angiography sequences
in multiplanar slices [7]. Selective angiography is no longer
essential to confirm the diagnosis of paraganglioma [7,9]. It is used
less and less. It is used for therapeutic purposes, particularly when
an indication for embolization has been selected, especially in large
tumors and in multifocal forms, i.e. jugulo-tympanic localization

[7].

The ability of paragangliomas to synthesize neuropeptides is
notalways clinically translated. Indeed, although all paragangliomas
have neurosecretory granules, only 1 to 3% are functional or
secretory [19].

To be symptomatic, the level of noradrenaline must be 4 to
5 times normal. This level can be measured in the blood (serum
catecholamine) and also in the urine (urinary catecholamines) so
the CATECHOLAMINE DETERMINATION It is performed in front of
the presence of clinical signs suggesting a secretory paraganglioma
in order to prevent the effects of catecholamine discharges during
anesthetic induction or surgical manipulations. In two reviews of
the literature, out of 600 carotid paragangliomas published in 1998,
only 13 were functional (2%), among them, even rarer, secreting
dopamine. These old figures seem to overestimate the incidence
of functional paragangliomas, which is however less than 3% [7].
This assessment includes a 24-hour urine test for catecholamine
derivatives [11,20]. Anatomically The carotid region and located on
the anterolateral part of the neck; behind and outside the parotid,
supra-hyoid and sub-hyoid regions, and in front of the supra-
clavicular region. It is called the carotid region because it is crossed
by the carotid arteries from bottom to top. [t responds to the sterno-
cleido-mastoid muscle, its superficial limits are represented by the

edges and extremities of this muscle.

Embryologically, paraganglia are small neuroectodermal
structures derived from the neural crest and having migrated
parallel to the autonomic nervous system [10,21,22]. The truncal
neural crest gives rise to metameric paraganglia, the neural crest
to cervicofacial paraganglia [9]. Intercarotid Paraganglia These

are the largest in physiological size (3 to 5 mm). Together with the
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carotid sinus, they constitute a functional complex that regulates
hemodynamic constants. They are located symmetrically on the
posterior surface of the carotid bifurcation, at the origin of the
external carotid artery. Their vascularization depends on the
intercarotid arteries, which originate either from the common
carotid artery or, more often, from the external carotid artery.
Innervation depends essentially on the glossopharyngeal nerve
via the Hering nerve. Macroscopically histologically The carotid
corpuscle is an ovoid, sometimes lobulated mass, ranging in
color from pale pink to red-brown. Its consistency is firm or soft
depending on the degree of vascularization, its surface is smooth or
bumpy and well encapsulated, it is so vascularized that it appears
angiomatous and bleeds on contact, and its size is variable [1,2,9].

In microscopy The microscopic architecture is made up of small
cord-shaped units consisting of 10 to 20 polygonal cells, separated
by a reticulinic network and surrounded by a highly vascularized
stroma [9,23]. In immunohistochemistry, the main cells express
general neuroendocrine markers, such as NSE (enolase specific
neuron). Chromogranin and metenkephalin [24].

The association of these three markers allows to mark the
main cells in 100% of the cases. These tumors are most often of
slow and benign evolution. The possible malignant character of
a paraganglioma can only be asserted on the clinical evolution in
front of the appearance of local or distant metastases, confirmed
histologically.

For the majority of authors, the curative treatment of
carotid paragangliomas can only be surgical, any other therapy
can only claim to stabilize the tumor [25], Surgery for carotid
paragangliomas is one of the most difficult procedures in cervico-
facial surgery. It is sometimes disappointing. Embolization This
is a pre-therapeutic endovascular occlusion, which represents a
therapeutic instrument that is now indispensable, facilitating and
allowing previously unthinkable excisions [26,27]. The objectives of
this technique are the reduction of vascularization as well as tumor
volume and the reduction of intraoperative blood loss [28,29].
However, some tumors are inoperable due to the general condition
of the patients, their volume and local extension. Bilateral forms
also pose management problems related to surgical complications.
The alternative may be radiotherapy, which has been shown to
be effective on this type of tumor [30]. Paragangliomas have the
reputation of being not very radiosensitive (10, Initially proposed
as an exclusive treatment for paragangliomas because of their
haemorrhagic nature, a moment dethroned by the development
of surgical and then angiographic techniques, radiotherapy is
now experiencing a certain revival of interest [31,32]. It is not
considered a curative treatment because it does not generally lead
to the eradication of the lesion. It leads to regression of the tumor,
the residue remaining stable for a long time.
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Systemic therapy in advanced paraganglioma is limited.
No prospective trials have been published to guide therapeutic
decisions. Variations in the cytotoxic regimen of cyclophosphamide,
vincristine and dacarbazine (CVD) and temozolomide have
been reported in small retrospective series and case studies,
with variable response rates and limited quality data [33,34]. In
addition, chemotherapy-related toxicities are common, including
myelosuppression, neuropathy, and gastrointestinal toxicity [33].
Sunitib is being evaluated in several Phase II studies and has shown
modest improvements in response rate and progression-free
survival [35]. Better treatment options are urgently needed.

Conclusion

Carotid paragangliomas remain rare, poorly known and often
benign conditions. They require early diagnosis and adequate
multidisciplinary management by surgeons, oncologists and
radiotherapists depending on the stage. However, reported
metastases have proven the possible malignancy of paragangliomas
The clinical picture is not always suggestive of a paraganglioma.
Surgery remains the reference curative treatment. Radiotherapy is
only used in the case of recurrence, inextirpable tumor or surgical
contraindications.
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