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ABSTRACT
Carotid body tumors (CBT) are very rare tumors and CBT masquerading as a submandibular
lymph node are even rarer. The authors report a case of a middle aged male who was referred
to the Otolaryngology department for investigation of a suspected/ apparent left
submandibular lymph node. It was slow growing in nature, painless and firm to the touch but
was otherwise asymptomatic. Given this presentation and his history of smoking two (2) packs
of cigarettes a day for fifty-three (53) years a malignancy of the head and neck area was
suspected. A Fine Needle Aspiration Cytology (FNAC) was done at his first visit and this was
negative for malignancy. A Computed Tomography (CT) scan of the neck revealed a mass
within the carotid sheath with the characteristic Lyre sign: the splaying of the internal and
external carotid arteries typical of a paraganglioma or chemodectoma. Based on the
recommendations of Shamblin, this case was classified as a Shamblin I, i.e. a perfect
candidate for surgical resection. After adequate preparation, informed consent and further
imaging, the tumor was resected an uneventful recovery was to be in keeping with the dictum
of the Shamblin classification. The histology was reported as a Paraganglioma with no
atypical features. We think this is the first reported case of CBT from the Caribbean countries.
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1. INTRODUCTION
Carotid bodies are ellipsoid structures that lie within the adventitia of the carotid vessels,
especially at the carotid bifurcation. They contain chemoreceptor cells, which physiologically
mean that they are involved in the reflex control of respiration, heart rate and blood pressure via
the chemical composition of blood.
Carotid body tumors (CBT) are rare entities and yet the most common form of head and neck
paragangliomas. Originally termed Chemodectomas, these tumors are now accepted under the
umbrella category of paragangliomas which is a reflection of their tissue of origin. CBTs are
commonly found as lateral neck masses lying within the carotid triangle.
Upon their detection, surgery is generally accepted as the treatment of choice. These tumors are
categorized by the Shamblin classification which predicts resectability, depending on the tumor
size. However, surgical resection is fraught with the possibility of cranial nerve injury so
accurate preoperative imaging is essential.
We present a fit middle aged male smoker referred with an asymptomatic slow growing left
carotid triangle mass.
2. CASE REPORT
We report the case of a 67 year old 50 pack-year smoker (for the last 53 years) male patient who
presented with a submandibular swelling which he had noted 3 months previously. It was
painless, slow growing and firm to the touch and worrying enough for the patient to seek an
opinion at the emergency department and then receive an urgent consultation with the
Otolaryngology team on call.
He was thought initially to have an enlarged cervical lymph node and had a Fine Needle
Aspiration Cytology (FNAC) done and a CT scan of neck and chest was requested. Ten months
previously he had been admitted to the internal medical service with an episode of syncope after
feeling warm and sweaty. His vital signs then, cardiac clinical testing and lab investigations were
all within normal limits. The CT brain and EEG ordered at that time were grossly unremarkable
and he did not recall having a neck mass of any sort. He has had no further episodes of syncope
since that admission.
Admittedly he had a history of smoking cigarettes amounting to approximately 50 pack years,
but was asymptomatic, and his history was negative for trauma, infection or other sinister red
flags There was no positive family history of endocrine or oncological disease, his performance
status was ECOG 0, not having changed since the discovery of this mass. He was normotensive,
suffered no palpitations and none of his blood investigations indicated that this was an active
endocrine tumor.
Clinical examination revealed that his vital signs were within normal limits. On palpation, there
was an approximately 5 x 6 cm non pulsatile, firm, fixed mass in the left carotid triangle. There
was no tenderness on palpation nor was there a bruit on auscultation. Of note, the mass, on
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palpation, was barely mobile from side to side but no motion was possible in the vertical plane,
i.e., Fontaine’s sign was demonstrated. His blood parameters were within normal limits. Fine
needle aspiration cytology of the mass was performed which revealed no malignant cells.
Computed Tomography of the neck showed a heterogeneously enhancing mass in the left carotid
sheath which measured 4.5 x 3.5 cm. The mass displaced the carotid vessels anteriorly but they
were otherwise normal. There was neither cervical lymphadenopathy nor other masses and a
Carotid Doppler, which was also requested, showed a 41 x 27 mm mass with an inhomogeneous
internal echo pattern noted adjacent to the lateral aspect of the left internal carotid artery. There
was no increased perfusion noted in this mass and the carotid vessels showed normal patency.
After counseling, he was prepared for the surgical resection after being made aware that the
incidence of cranial nerve injury was significant. In addition, there was a risk of a
cerebrovascular attack (CVA) as well as wide blood pressure variations despite this mass not
being classified as an active tumor. He successfully achieved smoking cessation pre operatively
and medical clearance was obtained. An ECHO Cardiogram was requested, and this revealed
that his ejection fraction was more than 70%. A follow up CT neck was ordered to reveal if there
was any change in size or growth pattern such as vessel encasement or lymphadenopathy.
This demonstrated a 3.5 (CC) x 3.0 (AP) x 2.8 (TR) cm well circumscribed mass in the left
carotid space at the C2 to C4 level [Fig-1]. The mass was heterogeneously enhancing with a
central area of necrosis and hemorrhage. The mass compressed but did not invade the left
internal and external carotid arteries. There was characteristic splaying of the left internal and
external carotid arteries secondary to the mass i.e., Lyre’s sign. The mass also led to compression
and displacement of the left internal jugular vein. There was no invasion of bone and the rest of
the study was unremarkable. MR imaging was unavailable at that time. The patient was prepared
for surgery.
At surgery the patient was given a general anesthetic as planned, placed with the head at 45
degrees to the contralateral side, and after cleaning and draping, an incision was made along the
anterior border of the sternocleidomastoid muscle and dissection carried out down to the internal
jugular vein.
Intraoperatively, the internal jugular vein was displaced, the large mass was noted [Fig-2] in
relation to the carotid sheath. The carotid vessels were isolated and slung with vascular loops and
using a sub adventitial plane the mass was dissected free from a position posterior to the vessels
in the sheath and not actually at the bifurcation as suspected from viewing the images. Venous
feeding vessels were divided between ligatures, the hypoglossal nerve was identified, and sharp
dissection was utilized with minimal diathermy to free up the tumor mass. It was dissected free
of the surrounding tissue distally then proximally and removed [Fig-3]. The tumor was oriented
and sent for histopathological examination. At surgery the mass was confirmed as a Shamblin’s
Grade I tumor, which corresponded to the radiological findings. There was minimal blood loss
throughout the entire procedure and there was no blood pressure fluctuation during the
procedure.
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Postoperatively there was a favorable outcome, as he recovered without any nerve palsies, or
other loss of function. There was no notable change in this patient’s blood pressure trend either
during surgery or in the post-operative phase. He was discharged and seen in clinic for follow up
surveillance. His 2 year follow up was negative for symptoms as well as tumor regrowth.
Histopathological report revealed that the mass was 5.0 cm x 3.0 cm x 2.5 cm with hemorrhagic
cystic cavities but no atypical features such as increased mitoses or necrosis. The tumor was
identified as a paraganglioma [Fig-4 &5] and there were no features of malignant transformation.

Figure 1: Coronal section of CT Neck with IV Contrast showing a hyper vascular mass at the
left sided bifurcation of the internal and external carotid arteries. Lyre’s sign can be observed
here (blue arrow).

Figure 2: Intra operative photograph of the left paraganglioma lying nestled between the internal
and external carotid arteries.
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Figure 3: A photograph of the Carotid Body Tumor showing its Pseudo capsule

Figure 4: A photomicrograph of an H and E stain of the paraganglioma at 40 x magnification.
There is a distinctively spherical nesting pattern of neoplastic chief cells that lies within a
prominent vascular network.

Figure 5: A high powered photomicrograph of the paraganglioma, depicting the Zellballen or
spherical nesting pattern.
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3. DISCUSSIONS
Paragangliomas are neuroectodermally derived tumors that originate from the paravertebral,
parasympathetic or sympathetic ganglia (paraganglia) [1]. The parasympathetic derived tumors
occur throughout the body from the base of skull to the pelvic region with the majority located in
the head and neck region. Head and neck paragangliomas are slow growing hyper vascular
tumors2 typically found in the carotid body, jugular bulb, tympanic nerves and aortic glomus
with the carotid body being the most common site [2, 3, 4]. The carotid body was first described
in 1743 by von Haller5, but the first case of a tumor was reported in 1891 by Marchand [5] and
later (1950) Mulligan used the term chemodectoma [6 ] to characterize a neoplasm consisting of
chemoreceptor cells. Carotid body tumors (CBTs) are rare, with a prevalence of 1-2 per 100,000
[3, 4] and may be divided into functioning and non-functioning tumors according to their ability
to secrete catecholamines. They can be further subdivided into sporadic, familial and
hyperplastic types depending on their geographic location with the sporadic subtype being the
most commonly seen [7]. In the familial type, which is autosomal dominant and usually bilateral,
the age of onset is earlier [8] but there is a female preponderance in the sporadic form, and
interestingly, this ratio increases with altitude [9].
The etiology of these tumors is largely unknown but there may be a molecular basis and patients
with bilateral disease and a family history may have germline mutations of the succinyl
dehydrogenase gene (SDH) subunits SDHB, SDHC and SDHD [10]. They can be hereditary and
associated with genetic syndromes such as Von Hippel-Lindau and Von Recklinghausen diseases
as well as MEN 2A and 2B syndromes.
CBTs arise at the medial aspect of the carotid bifurcation, emerging within the vascular
adventitia [5] and patients mainly present with a slow-growing painless lateral neck mass [11,
12] located anterior to the sternocleidomastoid muscle [13]. On examination, the neck mass
which is usually located just below the angle of the mandible in the carotid sub triangle of the
anterior triangle, sometimes appears pulsatile (it can transmit the carotid pulse) and can also be
mistaken for lymph nodes (in this patient) or even salivary gland tumors [14]. Fontaine’s sign,
used to describe the movement of the mass in different planes, is the ability to move the tumor in
a lateral but not in a vertical plane [15] .This is due to its attachment to the carotid vessels as it
arises from their adventitia.
Active carotid body tumors may cause catecholamine hypersecretion presenting with
hypertension that fluctuates, palpitations, blushing, as well as diarrhea but can present in other
ways including Cerebrovascular Attacks (CVAs-ischemic strokes) and Transient Ischemic
Attacks [16,17]. It is interesting to note that CBT resection may also have a beneficial effect with
sustained reduction of blood pressure in hypertensive patients [18].
All Carotid body tumors (CBTs) have malignant potential and it is not possible to determine
malignant change based on the histology of the lesion [1]. Indeed there are no clear histological
features that would differentiate it from a benign tumour [13] and there is no correlation between
histology and clinical behavior [19]. Spread to local tissue, regional lymph nodes and distal
spread characterize the malignant lesion. Sometimes large (5-8cm) isolated malignant tumors
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may occur, presenting as hard, non-tender, immobile masses in the upper aspect of the neck with
lymph node involvement [20].
CBTs are vascular lesions and this is the basis of their imaging1. Radiological investigations are
multi-tiered with the initial, routine investigation being an ultrasound scan of the neck to
characterize the swelling, define the anatomy of the area, and to determine whether it is solid or
cystic thus enabling careful fine needle aspiration cytology to be done. A color-coded probe
(Duplex Scan) will show the vascularity of the mass and provide the most information
concerning the diagnosis especially its relation to the large neck vessels that it abuts [21].
Angiography of the carotid tree is the diagnostic test of choice for imaging the lesion1
demonstrating their blood supply [13], Computed Tomography (CT) scan with contrast of the
neck will reveal a hyper vascular mass at the carotid bifurcation with splaying of the internal and
external carotid arteries by the lesion (Lyre’s sign) a feature that is usually pathognomic of
CBTs [22]. MR angiography typically shows a “salt and pepper” appearance on T2 weighted
imaging where the “pepper” refers to low signal flow voids due to the numerous surface vessels
and the “salt” refers to the high foci signal of hemorrhage or low flow [1]. MR angiography is
useful for more information on the vascularity of the mass as well as any feeder vessels for
purposes of angio-embolization, and also to rule out possible encasement or invasion of the
carotid vessels in the case of malignant lesions. An enlarging CBT causes encasement, not
narrowing, of the carotid vessels. Indium 111 Octreotide, a somatostatin analogue, is a newer
nuclear imaging tool available (neuroendocrine tumors have receptors for somatostatin) for
detecting presence of multi-centric or metastatic paragangliomas [1].
Preoperative imaging may sometimes predict surgical complications after tumor resection [23].
Cranial nerve and carotid artery injury as well as major carotid artery repair were associated with
“high-lying” CBTs when the distance from the tip of the C2 dens to the superior aspect of the
CBT was found to be less than 3 centimeters (dens-CBT =1.8-2.9, p<0.01) using preoperative
computed tomography (CT) and magnetic resonance imaging (MRI) [24].
Shamblin’s classification of carotid body tumors in 1971 [25] has been widely hailed as a pivotal
point in the management of these tumours [3]. This classification is used to predict the
resectability of the tumors based on size. Shamblin group I tumors are small, meaning they can
be easily dissected from the vessels [13]. Group II are medium sized tumors, closely associated
with the vessels and are adherent, partially surrounding the vessels, but able to be removed with
gentle sub-adventitial dissection and group III are large tumors that encase the vessels. These
usually require vessel resection and reconstruction with vein grafts. USS and MR angiography
can positively predict the Shamblin classification [19, 26, 27].
Preoperative embolization is indicated in large tumors which include Shamblin II or greater [4].
Since Shamblin III tumor surgery often leads to an increased risk of intra- and postoperative
morbidity, its role is to reduce size and vascularity of the gland allowing for easier dissection
hence reducing postoperative complications [28, 29]. Can the Shamblin classification predict
outcomes? Shamblin class was a good predictor of blood loss, operative time and degree of
resectability, but not post-operative complications [29].
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Although surgery is the mainstay of treatment there are studies looking at the benefits of
conservative management in selected cases [3] especially in patients who are not fit for surgery.
The role of radiotherapy in treatment had been previously regarded as poor, but recent research
points to reports of good responses [9] for large, recurrent and malignant paragangliomas,
especially in those with regional lymph node metastases [13]. Surgery and radiation therapy
appear to work well for isolated metastases [20]. The radiotherapy works by eradicating
lymphatic disease that may not be grossly evident and prolonging local control after surgery,
which thus limits further spread [30].
4. CONCLUSIONS
This is a unique case of a middle aged heavy smoking male with an asymptomatic unilateral
neck mass for months thought to be initially, a cervical lymph node. There was a negative FNAC
and Computed Tomography suggested evidence of a possible paraganglioma. It was surgically
removed and did not, despite the duration of his history, provide any endocrine or vascular
difficulties in its resection. Two year follow up has revealed no delayed complications and no
recurrence. It is important to keep this differential in mind for lateral painless neck masses in the
carotid triangle. This is the first reported case in our population, as there is no local literature on
the topic currently.
5. LEARNING POINTS
1) Carotid body tumors are very rare.
2) Carotid body tumors presenting as an isolated submandibular lymph node are also
exceedingly rare.
3) High index of suspicion should be kept in the differential diagnosis in patients presenting
with uni-lateral neck swelling.
4) Adequate preoperative diagnosis is important for both diagnoses as well as for
appropriate
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