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Abstract Glomus tumors known as paragangliomas are

neoplasms arising from the neural crest. They are named

according to the place they originate from. Tumors origi-

nating from the carotid body at the carotid bifurcation are

called Carotid Body Tumors (CBT). Surgical intervention

is planned according to the Shamblin classification. 17

patients were operated after being diagnosed with CBT in

our clinic between February 2007 and June 2010. 12

(70.5%) of the patients were male, and 5 (29.4%) of the

patients were female. The average age was 42 (ages

ranging between 32 and 47). Nine of the patients were

diagnosed and treated with Shamblin type I tumor, seven of

the patients with type II and one patient with type III. Only

one patient had bilateral carotid tumor. In all patients with

Shamblin type I and II, blunt dissection of the tumor was

conducted smoothly by means of thermal cautery in the

subadventitial plane. The patient with Shamblin type III

had tumor invasion in the carotid artery and adjacent tis-

sues were in an adherent state. Therefore mass resection

was carried out by resecting 2 cm of the distal portion of

the common carotid artery and 3 cm of the proximal por-

tion of the internal carotid artery. 6 mm of synthetic

polytetrafluoroethylene graft was interpositioned between

the common carotid artery and the internal carotid artery.

External carotid artery was anastomosed to this graft in an

end-to-end fashion. The patient developed vocal cord

paralysis postoperatively on the lesion side. The patient

who underwent bilateral tumor excision developed Baro-

reflex Failure Syndrome. In the two patients thrombus

developed in the internal carotid artery in the early post-

operative period. These patients underwent thrombectomy

and developed hemiplegia on the lesion side. One of them

died on the seventh post-operative day while in follow-up

in the intensive care unit. Surgical resection is the recom-

mended treatment for carotid body tumors. Shamblin I and

II type tumors’ dimensions and pathological characteristics

allow dissection. However Shamblin III tumors may

require carotid artery resection and reconstruction due to

tissue invasion. The possibility of post-operative cranial

nerve paralysis and arterial thrombosis should be taken into

account.
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Introduction

Glomus tumors known as paragangliomas are neoplasms

originating from the neural crest. They are named

according to the place they originate from. Tumors caused

by carotid bodies at the carotid bifurcation are called

Carotid Body Tumors (CBT).

CBT is the most commonly seen head and neck para-

ganglioma type. They are asymptomatic, slow-growing and

generally benign. Early surgical treatment is advisable as

soos as diagnosis is established since they may invade or

compress adjacent vascular and neural tissues.

Surgical intervention is planned according to the

Shamblin classification of the tumor. Surgical treatment

involves resection of the mass and maintaining the conti-

nuity of arterial structure if needed. In this study, patients
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who were operated on with the diagnosis of CBT are

reported on along with a literature review.

Materials and Methods

17 patients were operated after being diagnosed with CBT

in our clinic between February 2007 and June 2010.

12(70.5%) of these patients were male and 5 (29.4%) were

female. The age of the patients ranged between 32 and 47,

and the average age was 42. Nine of the patients were

diagnosed and treated with Shamblin type I tumor, seven of

the patients with type II and 1 patient with type III. Only

one patient had bilateral carotid tumor.

The main symptom patients exhibited was a slowly

growing mass on the neck. Other symptoms included local

tremor and ache in the mass site, flushing and pins and needles

sensation. The patients did not have any neurological seque-

lae. The common finding physical examinations revealed was

a pulsatile, hard and rubbery mass located below the man-

dibular angle which was palpable on the carotid arterial trace,

mobile on the horizontal plane and immobile on the vertical

plane. The minimum and maximum size of the tumors were

2 9 3 cm and 5 9 6 cm, respectively.

To confirm the diagnosis; Doppler ultrasound (USG),

computed tomography (CT), digital substraction angiog-

raphy (DSA) and magnetic resonance angiography (MRA)

were performed (Figs. 1 and 2). According to the exam-

inations carotid body tumors were determined to be type 3

in one patient, type 2 in seven patients and type 1 in nine

patients.

Patients were operated under general anaesthesia. Com-

mon carotid artery and branches were explored. Vagus and

hypoglossal nerves were dissected and seperated from the

surgical plane in order to prevent damage. Before the resection

of the tumour common carotid artery, internal and external

carotid veins were blocked with tape for the control of blood

flow. In Shamblin I and II tumors, dissection was attempted

from the artery bifurcation and extended onto the superior

margin of the tumor. The tumor was dissected completely

from the common carotid artery and its branches in the sub-

adventitial plane. Blood flow was not stopped in these patients

during the operation since the arterial structure was main-

tained as it was. The Carotid artery and its branches were

clamped before the surgical resection in the Shamblin Type III

case. The common carotid artery, the internal and external

carotid artery were excised together with the mass, leaving

0.5 cm of healthy tissue as border. The spinal accesory, vagus

and hypoglossal nerves were identified and preserved. After

the excision of the mass, number 6 polytetrafluoroethylene

graft of proper length was implanted between the common

carotid artery and internal carotid artery. The external carotid

artery was anastomosed to a shunt at the superior level. Blood

flow was easy and smooth and no shunt leakage was observed.

Results

A female patient with Shamblin II and a male patient with

Shamblin III developed post-operative vocal cord paralysis
Fig. 1 Digital substraction angiography (DSA) image of carotid body

tumor

Fig. 2 Magnetic resonance angiography (MRA) image of carotid

body tumor
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on the lesion side. Six months of follow-up found no

remission in vocal cord paralysis.

None of the patients had pathologies pertaining to

hypoglossal and facial nerves.

In the two of the male patients with a type II tumor had

an early post-operative loss of consciousness and devel-

oped hemiplegia on the same side as the lesion. A Cranial

magnetic resonance (MR) of these patients found infarc-

tion. Also Doppler USG showed thrombus in the internal

carotid artery. These patients underwent thrombectomy

without delay and was taken into the intensive care unit for

follow-up. One of the them died on the fifth post-operative

day.

All masses were confirmed pathologically as carotid

body tumors and no trace of malignancy was found.

Patients underwent contro once in 6 months in the first

postoperative year and once a year in the following years.

No evidence of local or distant metastasis was seen at the

follow-up checks.

Discussion

The carotid body has autonomic control over the respira-

tory and cardiovascular system. Paraganglionic cells con-

stituting this body sense pH, pO2 and pCO2 changes in the

blood [1]. While the size of the body may vary, the mean

size is 5 9 3 9 1.5 mm. Weight for adults range from

1 mg to 47.4 mg, with a mean of 12.1 mg [2].

CBT has a higher occurrence rate in females and bilat-

arelity is seen in 10% of the cases [3]. 7–9% of the cases

have a family history [4]. Most of the lesions are in benign

form; only 3–12.5% of the cases are malignant. Malig-

nancy is identified by regional or distant metastasis of these

tumors. Local lymph nodes are the most common locations

for metastasis [5]. Spontaneus remission of these tumors

has not been reported. Surgical treatment involves resec-

tion of the mass maintaining the continuity of the arterial

structure if needed.

Carotid body tumors are rarely seen, they are asymp-

tomatic, slow-growing and generally benign tumors. Early

surgical treatment is advisable as soon as diagnosis is

established since they may invade or compress adjacent

vascular and neural tissues. A diffuse mass, growing slowly

at hyoid bone level on the sternocleidomastoid muscle

should be suggestive of this pathology. Usually the mass

can be moved laterally but not cephalocaudally since it

adheres to the carotid.This is called Fontaine sign [6]. Also

sounds and murmurs can be heard through auscultation.

Tumor’s progressive growth may cause symptoms like

dysphagia, odinophagia and hoarseness because of the

anatomical neighbourhood of the 10 and 12 cranial nerves

and the carotid vessels [7].

Branchial cyst, parotid gland tumor, carotid artery

aneurysm, lateral aberrant thyroid gland, malignant lym-

phoma, neurofibroma, tuberculosis lymphadenitis and

metastatic carcinoma should be taken into consideration

when differential diagnosis concerning carotid body tumors

is to be established [8]. We did not perform biopsy on

patients as a diagnostic method because of its contraindi-

cations for carotid body tumors [9].

Ultrasonography, CT, MR, MRA and DSA are reques-

ted of patients with suspected CBT for diagnosis. CT is

useful in demonstrating the diffusion of the tumor to

adjacent structures. MR imaging reveals the involvement

between jugular vein, carotid artery and the tumor. Angi-

ography is indispensable, because the hypervascular mass

occupying the carotid bifurcation supports the diagnosis

and provides preoperative data about the arterial blood

support [10]. Recently, MRA has been preferred over MR

because it both gives MR image and provides data on blood

flow [11]. DSA is the gold standard for the diagnosis of

Carotid body tumors [12]. Martinelli et al. demonstrated in

their study that preoperative colour coded ultrasound

(CCU) revealed the carotid body tumors (though four were

not palpable) with 100% sensitivity. CCU allows an early

and noninvasive detection of the tumor. The combined use

of CCU and somatostatin receptor scintigraphy with both

planar and single photon emission tomography provides

effective data to identify the tumors and to evaluate their

extent and carotid artery infiltration [13].

Shamblin et al. classified the carotid body tumors

according to carotid artery involvement [14]. In Type I the

carotid artery is minimally involved with the tumor. These

kinds of tumors are easily resected. In Type II, the tumor

partially encases the carotid arterial structures. These types

of tumors are resectable, though difficulty in resection may

be experienced. Type III is the most invasive of arterial

structures. Surgical dissection of this tumor is not possible

because it surrounds the arterial structures completely [15].

Careful subadventitial resection should be chosen as a

treatment for Shamblin type I and II carotid body tumors.

Treatment of Shamblin type III tumors requires the resec-

tion of the external and/or internal carotid artery. If the

internal carotid artery is encased by the tumor or has been

damaged during resection, reconstruction is essential.

Arterial continuity should be maintained through graft

interposition in type III cases [16]. The patient with

Shamblin type III had tumor invasion in the carotid artery

and adjacent tissues were in an adherent state. Therefore

mass resection could be carried out by resecting 2 cm of

the distal portion of the common carotid artery and 3 cm of

the proximal portion of the internal carotid artery. 6 mm of

polytetrafluoroethylene interposition was performed

between the common carotid artery and internal carotid

artery using synthetic graft. The external carotid artery was
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anastomosed to this graft in an end-to-end fashion. The

patient did not have any cerebrovacular sequelae but

developed vocal cord paralysis on the same side with the

lesion. A follow-up of 1 year showed no remission in

paralysis. Dan Ma et al. performed resection of the external

carotid artery on five cases and resection of both external

and internal carotid arteries in three cases in overall 18

CBT cases [12].

For highly vascular carotid body tumors larger than five

centimeters, preoperative embolization (with polyvinyl

alcohol and gelfoam) is recommended [17]. A study carried

out by Koç et al. reported a 95% reduction in tumor vas-

cularity enabled by the embolization of ascending pha-

ryngeal artery feeding the tumor [10]. However some

publications report that embolization could cause embolic

ischemia. Though we observed high vascularity in our

cases, we did not apply preoperative embolization due to

possible complications.

Postsurgical mortality rate is reported to be 5–13% [18,

19], postoperative cranial nerve paralysis rate 32–44% [20]

and postoperative cerebrovascular insufficency rate 8–20%

[18, 19]. Mortality is observed in one case (8.3%) and two

cases (16.6%) developed vocal cord paralysis.

Radiotherapy is indicated to be useful in the treatment of

carotid body tumors in recent studies [21]. For this reason

radiotherapy is recommended for regional lymph node

metastasis of carotid body tumors which are large in size,

recurrent and malign.

Conclusion

Carotid body tumors are slow-growing and mostly

asymptomatic masses. USG, CT, MRA and DSA play

important roles in diagnosis. As the tumor grows, com-

pressing surrounding neurovascular tissues; symptoms like

hoarseness, dysphagia and syncope may arise. Also, pos-

sible metastases and progressive local invasion may lead to

an inoperable situation. Surgical treatment should be pre-

ferred for patients who are under the age of 50 and

expected to have a long lifespan. Surrounding neurovas-

cular tissues should be identified carefully and not be

damaged during surgical resection. Radiotherapy should

also be remembered as a treatment option for cases with

recurring tumors and metastasis.
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Glomus Karotikum Tümörleri ve Cerrahi Tedavi Öncesi Em-
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