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Carotid body tumor as a potential cause of paroxysmal

hemicrania
Caywin Zhuang, BA,a and Brian Beeman, MD,b Champaign and Urbana, Ill
ABSTRACT
A 70-year-old woman presented to our emergency department with a severe left-sided headache. The headache’s
location and accompanying symptoms are consistent with paroxysmal hemicrania. On workup, a cervical computed
tomography scan incidentally revealed a left carotid body tumor, and the patient was referred to vascular surgery. After
the resection of the tumor, the patient recovered well in the following months. Furthermore, she no longer experienced
any additional headache episodes, which were likely caused by the carotid body tumor. (J Vasc Surg Cases and Inno-
vative Techniques 2020;6:495-7.)
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Paragangliomas are rare neuroendocrine tumors
derived from the embryonic neural crest and have the
ability to secrete catecholamines. They arise most
commonly from the carotid body, which are then
referred to as carotid body tumors (CBT). CBTs are usually
asymptomatic and discovered as a painless mass of the
neck at the level of the carotid bifurcation. Larger CBTs
can sometimes be associated with symptoms of a
space-occupying lesion in this location. Rare functional
CBTs may cause sympathetic hypersensitivity, presenting
as palpitations, hypertension, tachycardia, and headache
from the release of catecholamines. However, the clinical
presentation of secondary paroxysmal hemicrania (PH),
which resolves after surgical removal of a nonfunctional
CBT, constitutes a unique case. Consent for publication
has been obtained from the patient.

CASE REPORT
A 70-year-old woman presented to the Carle Emergency

Department with a 2-week history of intractable left-sided head-

ache. She described her headache as a throbbing, sharp pain

that begins above her left eye and radiates to the left parietal

area. She came to the hospital owing to the headache’s wors-

ening severity refractory to acetaminophen. Associated symp-

toms included photophobia, lacrimation, positional dizziness,

and occasional ear pain. She was a former smoker with a history

of chronic obstructive pulmonary disease, hypertension, myocar-

dial infarction, left bundle branch block, and implantable
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cardioverter-defibrillator in place. She did not have a history of

headaches. On physical exam, some fullness was noted in the

left neck, with no carotid bruits bilaterally. A computed tomog-

raphy (CT) angiogram with contrast revealed an avidly

enhancing mass within the left carotid sheath measuring

10 mm � 15 mm � 14 mm (Fig 1). The mass splayed the left prox-

imal internal and external carotid arteries. Serum and urine

metanephrine results were negative. These findings were consis-

tent with a nonfunctional CBT, preoperatively classified as

Shamblin type I. Neurology ruled out intracranial causes, and

the patient was started on indomethacin.

Given a potential link to the patient’s headache, vascular sur-

gery was consulted and patient underwent surgical resection

of the tumor. A small CBT was dissected free from the bifurca-

tion of the internal and external carotid arteries (Fig 2). After

the surgery, the patient showed a transient nerve palsy marked

by numbness and drooping in the left lip, which had resolved by

her 2-month follow-up. In addition, she stated that her head-

ache, photophobia, and other associated symptoms have been

completely resolved, with no relapse or need for medications

in the 7 months after discharge.

A pathology study confirmed the benign nature of her carotid

body paraganglioma (Fig 3).

DISCUSSION
Paragangliomas develop from the parasympathetic

system in the head and neck, with 60% of these tumors
occurring in the carotid body.1 Paragangliomas may be
hereditary or part of genetic syndromes such as Von
Hippel-Lindau syndrome, neurofibromatosis type 1, and
multiple endocrine neoplasia type 2.2 Hereditary cases
are linked to alterations to the succinate dehydrogenase
family of genes.1 However, even with modern genetic
testing, most paragangliomas appear to be sporadic.3

Sporadic CBTs are more prevalent among women.4

They are also associated with chronic hypoxia as a
risk factor, frequently found in patients living at high al-
titudes.5 Although the causative role of chronic hypoxia
remains speculative, the carotid body is known for its
adaptive function to fluctuating oxygen, carbon
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Fig 1. Sagittal (left) and axial (right) computed tomography (CT) angiography of the neck with contrast showing
intense enhancement of the carotid body tumor (CBT).

Fig 2. Intraoperative pictures before and after resecting the carotid body tumor (CBT), measuring 23 mm in
length.
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dioxide, and proton concentration. Therefore, chronic
hypoxic stimulation may cause carotid body hypertro-
phy, ultimately leading to pathologic hyperplasia and/
or neoplastic development.6 Our patient has a history
of chronic obstructive pulmonary disease and no
known familial syndromes. Her hypoxic respiratory
condition has likely contributed to the development
of a sporadic CBT. Even in seemingly sporadic cases
such as this one, some studies have also recommen-
ded succinate dehydrogenase mutation screening for
patient and family for early detection of synchronous
lesions.7-9

The majority of CBTs are asymptomatic and initially
noticed as neck swelling during a physical examination
or, more commonly, as incidental findings on imaging
studies.9-11 Very large tumors may cause compression or
local invasion, leading to nonspecific symptoms such as
localized tenderness, fullness, numbness, dysphagia,
hoarseness, chronic cough, and tinnitus. In rare cases of
functional tumors, neuroendocrine activity may lead to
complaints of headaches, dizziness, palpitations, tachy-
cardia, arrhythmias, flushing, diaphoresis, and photo-
phobia. Some cases have reported hypertension that
resolves after tumor resection, which may be caused by
tumor-related catecholamine release.12

Although this patient’s symptoms of headache and hy-
pertension may suggest a functional CBT, her serum
catecholamine levels were within normal range. Rather
than sympathetic hyperactivity, her chief complaint of
headache is more consistent with a diagnosis of second-
ary PH. PH can present similarly as cluster headache, but
it differs in a predominance in females13 and responsive-
ness to indomethacin.14 This latter differentiation can be
clinically useful for treatment selection if her headache
had persisted after tumor resection. The headache of
PH is strictly unilateral. The pain is most often in the
ophthalmic trigeminal distribution, but it can be extratri-
geminal. The maximum pain is usually centered on the
orbital, retroorbital, temporal, and frontal regions.15 In
addition, photophobia and nausea may accompany
some attacks,13 as seen in the present case. PH may
also be secondary to other intracranial and vascular pa-
thologies, which were less likely given her unremarkable
head CT scan.
The pathophysiology of PH is largely unknown, but the

present case helps to establish CBT as a potential trigger.



Fig 3. Histologic analysis shows nests of tumor cells
showing moderate to abundant amphophilic cytoplasm
separated by sustentacular cells. No malignancy is seen.
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Although it is difficult to prove absolute causation, we
report at least a temporal connection between the tu-
mor removal and headache relief in this patient. Her pre-
sentation is consistent with the hypothesis of a
cervicogenic origin of PH, based on studies showing a
clear temporal association of symptoms with neck
movement.16 The onset of her headache indicates a me-
chanical precipitation mechanism located somewhere
in the neck.
Surgical resection is the treatment of choice for CBT.9-11

It can be guided by a classification system developed by
Shamblin et al17 to better predict surgical morbidity. It di-
vides the tumors into three groups based on tumor
extent and neurovascular involvement. We did not pre-
operatively embolize this small, Shamblin type I CBT. It
was not adherent to the adventitia and did not surround
the carotid vessels; thus, the risk of inadvertent cerebral
embolization and stroke was deemed too high. Recent
study has also demonstrated tumor distance to base of
skull and tumor volume as quantifiable predictors of
bleeding and cranial nerve injury risk.18 Her tumor vol-
ume was 1.1 cm3 based on dimensions measured by CT
angiography. Located 4.3 cm distal to the skull base, it
was readily accessible by standard neck incision. These
measures predicted low operative risks, consistent with
the surgical outcome.
Modern imaging allows staging of CBTs according to

the Shamblin classification and can assist in preoperative
planning. Axial imaging, either CT angiography or mag-
netic resonance imaging is the preferred modality
because it best defines the relationship of the tumor
with the artery bifurcation and the likely location of the
cranial nerves.19 Only CT imaging was performed in this
patient because her pacemaker precluded her from
magnetic resonance imaging. However, incidental find-
ings of the classic radiographic features of a CBT, which
has likely triggered her headache, demonstrates the
diagnostic value of this workup.
To conclude, CBT is a rare lesion that can be difficult to di-
agnose,especiallywithatypicalpresentations likePHshown
in thecurrentclinical case. Imagingstudiesareuseful ifCBTs
are suspected in the differentials of headaches.

REFERENCES
1. Williams MD. Paragangliomas of the head and neck: an

overview from diagnosis to genetics. Head Neck Pathol
2017;11:278-87.

2. Wieneke JA, Smith A. Paraganglioma: carotid body tumor.
Head Neck Pathol 2009;3:303-6.

3. Welander J, Söderkvist P, Gimm O. Genetics and clinical
characteristics of hereditary pheochromocytomas and par-
agangliomas. Endocr Relat Cancer 2011;18:R253-76.

4. Grufferman S, Gillman MW, Pasternak LR, Peterson CL,
Young WG Jr. Familial carotid body tumors: case report and
epidemiologic review. Cancer 1980;46:2116-222.

5. Saldana MJ, Salem LE, Travezan R. High altitude hypoxia and
chemodectomas. Hum Pathol 1973;4:251-63.

6. Baysal BE, Myers EN. Etiopathogenesis and clinical presenta-
tion of carotid body tumors. Microsc Res Tech 2002;59:256-61.

7. Antonello M, Piazza M, Menegolo M, Opocher G, Deriu GP,
Grego F. Role of the genetic study in the management of
carotid body tumor in paraganglioma syndrome. Eur J Vasc
Endovasc Surg 2008;36:517-9.

8. Fruhmann J, Geigl JB, Konstantiniuk P, Cohnert TU. Para-
ganglioma of the carotid body: treatment strategy and SDH-
gene mutations. Eur J Vasc Endovasc Surg 2013;45:431-6.

9. Davila VJ, Chang JM, StoneWM, Fowl RJ, Bower TC, Hinni ML,
et al. Current surgical management of carotid body tumors.
J Vasc Surg 2016;64:1703-10.

10. Kruger AJ, Walker PJ, Foster WJ, Jenkins JS, Boyne NS,
Jenkins J. Important observations made managing carotid
body tumors during a 25-year experience. J Vasc Surg
2010;52:1518-23.

11. Westerband A, Hunter GC, Cintora I, et al. Current trends in
the detection and management of carotid body tumors.
J Vasc Surg 1998;28:84-93.

12. Ikejiri K, Muramori K, Takeo S, Furuyama M, Yoshida K,
Saku M. Functional carotid body tumor: report of a case and
a review of the literature. Surgery 1996;119:222-5.

13. Antonaci F, Sjaastad O. Chronic paroxysmal hemicrania
(CPH): a review of the clinical manifestations. Headache
1989;29:648-56.

14. Antonaci F, Costa A, Ghirmai S, Sances G, Sjaastad O,
Nappi G. Parenteral indomethacin (the INDOTEST) in cluster
headache. Cephalalgia 2003;23:193-6.

15. Cittadini E, Matharu MS, Goadsby PJ. Paroxysmal hemi-
crania: a prospective clinical study of 31 cases. Brain 2008;131:
1142-55.

16. Sjaastad O, Egge K, Hørven I, Kayed K, Lund-Roland L,
Russell D, et al. Chronic paroxysmal hemicranial: mechanical
precipitation of attacks. Headache 1979;19:31-6.

17. Shamblin WR, ReMineWH, Sheps SG, Harrison EG Jr. Carotid
body tumor (chemodectoma). Clinicopathologic analysis of
ninety cases. Am J Surg 1971;122:732-9.

18. Kim GY, Lawrence PF, Moridzadeh RS, Zimmerman K,
Munoz A, Luna-Ortiz K, et al. New predictors of complica-
tions in carotid body tumor resection. J Vasc Surg 2017;65:
1673-9.

19. Arya S, Rao V, Juvekar S, Dcruz AK. Carotid body tumors:
objective criteria to predict the Shamblin group on MR
imaging. AJNR Am J Neuroradiol 2008;29:1349-54.

Submitted May 6, 2020; accepted Aug 3, 2020.

http://refhub.elsevier.com/S2468-4287(20)30125-8/sref1
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref1
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref1
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref2
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref2
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref3
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref3
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref3
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref4
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref4
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref4
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref5
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref5
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref6
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref6
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref7
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref7
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref7
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref7
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref8
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref8
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref8
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref9
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref9
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref9
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref10
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref10
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref10
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref10
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref11
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref11
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref11
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref12
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref12
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref12
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref13
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref13
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref13
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref14
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref14
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref14
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref15
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref15
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref15
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref16
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref16
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref16
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref17
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref17
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref17
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref18
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref18
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref18
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref18
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref19
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref19
http://refhub.elsevier.com/S2468-4287(20)30125-8/sref19

	Carotid body tumor as a potential cause of paroxysmal hemicrania
	Case report
	Discussion
	References


