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Management of carotid body tumors

Management of carotid body tumors: a report of first 8 cases

Abstract
Aim: Carotid body tumors (CBT) are rare vascular neoplasms arising from the paraganglia. CBT resection is still 
a surgical challenge and is associated with neurologic and vascular omplications. In our study, we would like to 
report our first experiences in the surgical management of CBTs and compare our results with the literature.

Methods: Seven patients were identified with a total of 8 CBTs between June 2012 and June 2014. 5 (71.4%) of the 
patients were male and 2 (28.9%) of the patients were female with a mean age of 38-years (range 34-46 years). 
Tumors were graded according to the Shamblin classification as one of the patients was type I, five of them 
were type II and two patient was type III. In patients with Shamblin type I and II, careful dissection of the tumor 
was conducted by means of thermal cautery in the subadventitial plane. The patient with Shamblin type III, 
after inserting an intraluminal shunt to maintain cerebral perfusion, 2 cm distal portion of the Common Carotid 
Artery (CCA) and 3.5 cm proximal portion of the Internal Carotid Artery (ICA) were excised together with the mass 
leaving 0.5 cm of healthy tissue as a border. External Carotid Artery (ECA) was ligated and a saphenous graft was 
interpositioned between the CCA and ICA.

Results: Patient who underwent surgical management for staged bilateral CBT (right side was Shamblin type 
II, left side was Shamblin type I), developed fascial paralysis, difficulty in swallowing, hoarseness of voice and 
malignant hypertension after the first operation which was treated medically. Following the second operation, 
malignant hypertension, fascial paralysis and difficulty in swallowing developed again. The same therapeutic 
strategy was followed and the patient’s complaints were recovered after 3 months.

In one patient with right side Shamblin type II CBT, localized haematoma was developed which did not require 
a surgical approach.

Conclusion: Surgical and diagnostic management of CBTs is challenging. We reported the first 8 cases of CBTs 
operated in our clinic. Our first experience were found consistent results when compared to other modern 
case series
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Introduction
Carotid body tumors (CBT), which are known as paragangliomas, are 
rare vascular neoplasms arising from the paraganglia. In the head and 
neck, paraganglia are located in close association with the paranervous 
system along the arterial vasculature and cranial nerveous system. The 
carotid body originates from the third branchial arch mesoderm and 
from ectodermal derived neural crest lineage.1,2 It is located posteriorly 
within the adventitia at the bifurcation of the common carotid artery. It 
is innervated by the glossopharyngeal nevre1 and has a very rich blood 
supply deriving from vasa vasorum, vertebral artery and the branches 
of external carotid artery.3 Its function, embryology and histology is 
similiar with other glands of neural crest and plays an important role 
in cardiorespiratory performance. It responds to hypoxia and sends 
signals to respiratory control center to augment ventilation, heart rate 
and blood pressure.
They are generally benign, slow-growing and asymptomatic tumors and 
the incidence is between 0.06-3.3/100.000 in literature.4,5 Following the 
diagnosis, early surgical management is the only curative treatment to 
prevent the invasion and/or local mass affect on the adjacent vascular 
and neural tissues. However, CBT resection is still a surgical challenge 
and is associated with neurologic and vascular complications. In our 
study, we would like to report our first experiences in the surgical 
management of CBTs and compare our results with the literature.
Materials and Methods
Seven patients were identified with a total of 8 CBTs between January 
2013 and March 2014. 5 (71.4%) of the patients were male and 2 (28.9%) 
of the patients were female with a mean age of 38-years (range 34-46 
years). Five tumors were located on the right side and three tumors 
were located on the left side. One patient (14.2%) had bilateral CBT. 
Tumors were graded according to the Shamblin classification as one 
of the patients was type I, five of them were type II an two patient 
was type III. The most common symptom was a slowly growing lateral 
neck mass. Other symptoms included pain at pressure on the mass 
and thrill or pulse-like sensation. None of the patients had neurologic 
complaints. Physical examination revealed a pulsatile lateral neck 
mass loctaed below the mandibular angle exhibiting medial and lateral 
mobility but immobile on the cephalocaudal plane.
Dupplex ultrasound scanning, and computed tomography (CT) were 
performed in all patients. After confirming the diagnosis, magnetic 
resonance  arteriography (MRA) of the head and neck was arranged. 
A low T1 signal intensity with a high T2 intensity signal was noted in 
all cases. Figure 1 shows the Magnetic resonance imaging (MRI) and 
Figure 2 shows the MRA images of the patient with bilateral CBTs.
Green Arrows Show the Carotid Bbody Tumors
Digital subtraction angiography (DSA) was performed in all patients. 
Figure 3 shows the DSA images of the same patient. Urine catecholamine 
levels were measured in all cases. No patients underwent preoperative 
embolization. All surgeries were conducted under general anesthesia 
via cervical approach on the anterior border of the sternocleidomastoid 
muscle. Careful dissection was deeply extended to expose the 
carotid vessels characteristically splayed by CBT. Figure 4 shows the 
intraoperative photograph of an exposed CBT in the bifurcation of the 
carotid artery prior to dissection of the tumor.
Vascular loops were applied on ECA, ICA and CCA along with any major 
branches to control eventual vascular complications. The hypoglossal 
nevre was dissected and seperated from the surgical plane. The vagus, 
glossopharyngeal, ansa cervicalis, recurrent laryngeal nerves were 
also protected. In shamblin I and II tumors, a periadventitional caudal-
cranial dissection was performed along the relatively avascular white-
line plane using bipolar coagulation. The ICA is carefully dissected 
from the superior egde of the tumor. First the lateral face of the ICA 

is liberated followed by the medial face, and the vascular dissection 
progressed below the bifurcation in the subadventitial plane. Figure 
5 shows an intraoperative photograph of the same patient after the 
resection of the CBT.
The ECA was preserved where possible but in three patients, ECA 
was ligated. Blood flow was not ceased in these patients during the 

Figure 1. Magnetic resonance imaging study of the patient with bilater-
al carotid body tumor

Figure 2. Magnetic resonance arteriography image of the patient with 
bilateral carotid body tumor

Figure 3. Digital Subtraction Angiography images of the patient with 
bilateral carotid body tumor
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operation. In one patient with Shamblin type III CBT, tumor could not 
be enucleated alone. After inserting an intraluminal shunt to maintain 
cerebral perfusion, 2 cm distal portion of the CCA and 3.5 cm proximal 
portion of the ICA were excised together with the mass leaving 0.5 
cm of healthy tissue as a border. ECA was ligated and a saphenous 
graft was interpositioned between the CCA and ICA. All masses were 
confirmed pathologically as CBTs

Results
The female patient who underwent surgical management for staged 
bilateral CBT (right side was Shamblin type II, left side was Shamblin 
type I) developed facial paralysis, difficulty in swallowing, hoarseness 
of voice, and malignant hypertension after the first operation. 
Hypertension was controlled by administration of intravenous 
nitroglycerin and diltiazem, followed by oral diltiazem (3x60 mg). At the 
postoperative 14th day, the anti-hypertensive therapy was stopped.
In the immediate postoperative course, 1 mg/kg prednisolone and 
mannitol treatment was initiated for neurological morbidities and 

continued for 3 days. At the 2nd-month follow-up, the patient had 
no neurologic complaints. After evaluating the vocal and swallowing 
functions, the second intervention was arranged for the left side. 
Following the second operation, malignant hypertension, facial 
paralysis, and difficulty in swallowing developed again. The same 
therapeutic strategy was followed, and the patient’s complaints 
recovered after 3 months.
In one patient with right-side Shamblin type II CBT, a localized 
haematoma developed which did not require a surgical approach.
No other local (wound infection, cervical nerve injury, vein graft 
occlusion) or systemic (stroke, Transient Ischemic Attack, Horner’s 
syndrome) complications developed. No evidence of local or distant 
metastasis was observed during the follow-up of the patients

Discussion
CBTs are rare and invaribly benign but malignant forms can be seen 
occasionally. CBT is usually a non-funtioning tumor but a number of 
neurochemicals such as tyrosine hdroxylase, nitric oxide synthase, 
insulin-like growth factor, norepinephrine, epinephrine, dopamine, 
acethylcholine, endothelin, vasoactive intestinal polypeptide or 
substance P have been isolated from normal or abnormal carotid 
bodies.6 Carotid body is one of the first responders to low PaO2 and /or 
reduced O2 content of inspired air. the gland responds the alterations 
in PaCO2 and pH as well.7 As a result, chronic hypoxemia, that is typified 
by diseases accompanied by very low PaO2 like sleep apnea or by 
dwelling at high altitudes (above 1500 m), is a stimulus for hypertrophy 
and hyperplasia.8 Genetic factors are also thought to be involved in 
the pathogenesis of this disease. Fisch et al., reported a linkage to 
chromosomes 11q23, 11q13 and 1q21, with a mutation in the succinate 
dehydrogenase subunit (SDH) B, C or D.9 The proportion of heritable 
cases range from 7% to 35% in literature.6,7,10,11

CBT has a higher occurance rate in females with an approximate 
ratio of 1:1.9.4 The reason for higher female preponderance is unknown 
but may be related to hormonal changes during menstruation and 
pregnancy. In our study 71.4% of the patients were male but the number 
of the patients was too small to compare with other studies.
CBTs are often asymtomatic and most patients present with neck 
asymmetry or a neck lump. Pulse-like vibratory sense, pain at pressure 
in the mass site and pressure symptoms such as neck pain, stridor, 
hoarseness, dysphagia, odynophagia, dysphonia, jaw stiffness, sore 
throat or cranial nerve palsy.4,11 Symptoms mediated by endocrine 
changes are rare12 and did not ocur in our study. Generally the mass can 
be moved in the lateral plane but not the cephalocaudal plane because 
of its adherence to the carotid vasculature; so called the Fontaine sign.13

According to the relation to the carotid vessel wall which is determinded 
by imaging studies, Shamblin et al. classified CBTs into three types 
as Type I: CBTs that are relatively free of involvement of the vessel 
walls, tumor size < 5 cm., no widened carotid bifurcation and easily 
resectable; Type II: CBTs that are attached to the vessel wall but without 
encasement; TypeIII: CBTs that are intramural and do encase ICA and 
ECA as well as regional nerves, tumor size > 5 cm with widened carotid 
bifurcation.14

Color Doppler sonography is our first choice for diagnostic 
investigation because it is noninvasive and depicts growth at carotid 
bifurcation causing splaying of the ICA and ECA an their branches 
due to displacement by mass (Lyre sign) and helps to evaluate the 
hypervascularity. CT is useful in demonstrating the diffusion of the 
tumor to adjacent structures. 
MRA of the head and neck can provide all the information necessary to 
operate if the tumor is solitary and the family history is negative. DSA is 
still the gold standart for the final diagnosis.15 It provides us diagnostic 

Figure 4. Intraoperative photograph of an exposed CBT in the bifurca-
tion of the carotid artery prior to dissection of the tumor.

Figure 5. Intraoperative photograph of the same patient after the re-
section of the CBT. 
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information about vascular anatomy, carotid arterial neovascularization 
and Shamblin’s classification.
Despite its benign behaviour, surgical resection is the treatment of 
choice after diagnostic evaluation. We preferred careful subadventitial 
resection which was described by Gordon Taylor for the surgical 
management of Shamblin type I and II CBTs.16 One patient with Shamblin 
Type III CBT required the resection of the ECA and ICA with the mass 
followed by subsequent vascular reconstruction with a saphenous vein 
graft. It is not essential to ligate the ECA and careful use of bipolar 
cautery and ligation of all feding vessels before dissection can reduce 
blood loss. However, some authors advise the ligation of ECA to 
devascularise the feding vessels of the tumour.17,18 We did not routinely 
performed elective ligation of the ECA except three cases (37.5%) where 
it was necessary for haemostasis.
Preoperative arterial embolisation for highly vascular CBTs with 
polyvinyl alcohol or gelfoam is recommended by some authors.18,19 
They mainly claim that the procedure reduces blood loss and surgery 
duration, leads potential reductions in tumour size and vascularity 
and facilitate surgical resection. However postponing the surgery 
can result in revascularization edema associated with a localised 
inflammatory response which can complicate the dissection.10,20 
Furthermore, supraselective embolization is difficult, especially in large 
CBTs, and this time-consuming process is associated with a real risk 
of distal migration of the embolisation medium. The stroke incidence 
has been reported as >10% after embolisation.21,22 As a result, we did not 
apply preoperative embolisation in any cases due to conflicting results 
in literature. 
Surgical management of bilateral tumors requires more attention and 
should not be treated in one surgical intervention because of the risk 
of neurologic injury. One patient presented with a bilateral CBT (14.2%). 
Cranial nevre injury is the most common complication (range between 
32-44%) after the excision of CBTs due to the close localization to facial, 
vagus, hypoglossal and glossopharyngeal nerves.18 Especially vagus is 
more affected because of occasional nevre retraction or sacrifice to 
facilitate tumor excision.
Radiotherapy is another contraversial issue. It is recommended 
for regional lymph node metastasis of CBTs which are large in size, 
recurrent and malign.23 Since CBTs grow slowly, with a median 
doubling time of 4.2 years, the indications should be limited to only 
to nonoperable patients. Furthermore, radiotherapy carries a risk 
of subsequent radiation-induced malignant degeneration, ageusia, 
xerostomia and skin rash.10,24

Conclusion
Surgical and diagnostic management of CBTs is challenging. We 
reported the first 8 cases of CBTs operated in our clinic. Our first 
experience is comparable with other modern case series reports.
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