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A technique is described for investigating tumors of the carotid body and glomus
jugulare. The examination comprises an easily performed radionuclide angiogram,
and has been used to investigate 30 patients. This technique demonstrated seven
carotid-body tumours, including two unsuspected clinically, and one tumor of the
glomus jugulare. There was also one patient with a false-positive test for bilateral
carotid-body tumors. Angiographie and/or surgical confirmation was obtained in
all cases but one. A significant incidence of complication during contrast angiogra-

phy was noted (two cases of transient hemiparesis). The radionuclide angiogram
proved safer than contrast angiography and more reliable than clinical examina
tion; it therefore appears to be the method of choice as the primary screening test
in patients with suspected carotid-body and glomus-jugulare tumors.
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Chemodectomas are rare tumors of the chemorecep-

tor system, occurring in various parts of the body but
most frequently in the head and neck. The most common
type is the carotid-body tumor (CBT), occurring at the
carotid bifurcation. These are slowly-growing, and cause

pressure changes in surrounding structures, including
the hypoglossal and vagus nerves and the sympathetic
chain (/,2). Common symptoms are hoarseness, cough,
and dysphagia. The tumors are very vascular and it has
been suggested that about 5% become malignant (3,4).
Similar tumors occur in the glomus jugulare and in the
aortic body. Bilateral CBTs are known to have a high
familial incidence (5,6).

Investigation of CBTs normally starts with the dis
covery of a mass fixed to the carotid bifurcation. Arte-

riography is required to confirm the diagnosis (7). There
have been several reports of the use of radionuclide an
giography in the diagnosis of these tumors (8-10).

MATERIALS & METHODS

Patients. A 63-yr-old male (patient no. 1) who had
had a right-sided CBT removed 5 yr previously, was
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referred for investigation of a mass in the left side of the
neck. The radionuclide angiogram was strongly sug
gestive of a L-sided lesion, and contrast radiography was

undertaken. This demonstrated the presence of a tumor
of the carotid body, which was surgically removed and
confirmed by pathology. Because of the known familial
incidence of bilateral tumors, and in view of the hazards
of contrast angiography, it was decided to screen the
patients' three siblings and their childrenâ€”23 persons

in allâ€”by clinical examination and radionuclide angi

ography. It was also decided that either the presence of
a palpable mass in the region of the carotid bifurcation
or a positive radionuclide angiogram would be an indi
cation for contrast angiography.

Five other patients (unrelated to each other or to the
first group), presenting with palpable masses in the neck,
were considered on clinical grounds to have CBTs; they
were investigated by radionuclide and contrast angiog
raphy.

A further two patients were investigated for possible
glomus jugulare tumors. (One was further studied by
contrast angiography and the other by CT and bi
opsy).

Imaging studies. The protocol that we have used calls
for the imaging of the first passage of a bolus of Tc-99m

gluconate through the carotid and jugular vessels. The
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patient was positioned supine under a large-field gamma
camera, with a pillow below the shoulders to produce
hyperextension of the neck. The camera was fitted with
a low-energy converging collimator and peaked to 140
keV with a 20% window. Data acquisition was performed
using a computerized acquisition and analysis system.

As with all dynamic studies, a good bolus technique
is essential, and the delivery system is therefore impor
tant. A 19-gauge, scalp-vein needle was placed into an
antecubital vein (basilic vein if possible), and the 20-mCi
radioactive bolus introduced, via a three-way tap, into
a connecting tube attached to the scalp-vein set. The
bolus was then propelled into the vein by a rapid saline
flush. Data acquisition was commenced simultaneously
with the injection of the radiopharmaceutical, at a rate
of 1 frame per second for 30 sec, using a 64 X 64 ma
trix.

Once the data had been acquired, the initial passage
of the bolus through the carotid system was studied,
using the computer to display and process the individual
frames of the study. Facilities to aggregate frames and
to perform background subtraction and image smoothing
were available on the computer, and were routinely used
in the analysis of the data.

RESULTS

Investigation of the 23 members of patient no. 1's

family group revealed a total of 19 radionuclide studies
that were interpreted as normal.

Four studies from this group were interpreted as ab
normal, and the findings in these cases are summarized
in Table 1.Two patients (no. 1and 2) had angiographie,
surgical, and pathological confirmation of positive ra
dionuclide studies. A third patient, (no. 3) had palpable,
bilateral, masses at the carotid bifurcation, and strongly
positive radionuclide angiography. This patient refused
further investigation, but was accepted as having bilat
eral tumors. An interesting feature is that one of these

FIG. 1. This demonstrates a large, left carotid body tumor and a
smaller, right one (patient no. 1). These were not felt on clinical
examination.

patients (no. 2), in whom the radioangiogram was pos
itive, was normal by clinical examination (Fig. 1). In
vestigation of this family also produced one false-positive
radionuclide study (Fig. 2) in a patient, (no. 4), without
positive clinical findings, and in whom contrast angi
ography showed only slightly prominent origins of the
internal carotid arteries without evidence of CBTs.

Of the five unrelated patients also investigated fol
lowing discovery of masses in the neck, two (patients no.
5 and 6), were considered to have positive radionuclide
angiograms. The radionuclide and contrast angiograms
of patient no. 5 are shown in Fig. 3. In both cases, the
presence of CBT was confirmed by contrast angiogra
phy; and in one case, (no. 5), surgical and pathological
confirmation was obtained. One of these patients (no.
6) previously had a L-sided CBT. The findings in these
two cases are also summarized in Table 1.

In the search for glomus jugulare tumors, we inves
tigated two patients, one of whom (patient no. 7), was
found to be strongly positive on the basis of the radio
nuclide study (Fig. 4). This examination also suggested
increased blood flow in the L. carotid system supplying

TABLE1.Patient1'

2*3*

4567â€¢

Relative ofPATIENTS

INVESTIGATED FOR CAROTID BODY TUMORS (CBT) & GLOMUS JUGULARE
TUMORS, HAVING ABNORMAL RADIONUCLIDEANGIOGRAMSClinical

impressionL-sided

CBTNormalBilat.

CBTsNormalL-sided

CBTR-sided
CBTL-sided

glomus jugulare tumor

patient no. 1.Radionuclide

angiogram+ve

onL.+ve
L. &R.+ve
L. &R.+ve
L. &R.+ve
onL.+ve
onR.+ve
on L.Contrast

angiogram+ve

onL.+ve
L. & R.Pathological

confirmationYesYesRefused

furtherinvestigationNormal+ve

onL.+ve
onR.+ve
on L.â€”YesAwaiting

surgeryYes
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FIG. 2. False-positive study, suggesting that bilateral carotid body

tumors are present (patient No. 4). Angiography and clinical ex
amination did not reveal any abnormality.

the tumor, and decreased flow in the L. internal jugular
vein due to pressure from the mass. This glomus jugulare
tumor was biopsied and confirmed histologically.

A striking feature of the investigation of these patients
was the high incidence of complications of contrast an-
giography. Of the 10 patients who had contrast angio-

grams for the investigation of chemodectomata, two
developed hemiparesis; each lasted for approximately
one month and resolved completely.

DISCUSSION

Radionuclide angiography correctly identified all
tumors suspected on clinical examination. However, it
also detected some that were not associated with palpable
masses in the neck. This suggests that the technique is
more sensitive than clinical examination.

Because of the method of patient selection, and also
because not all of our patients had contrast angiography,
assessment of the specificity of the test for CBT can only
be conjectural. However, of the other mass lesions usu
ally occurring in the lateral part of the neck (72) (thyroid
lesions, parathyroid tumors, cystic hygroma, broncho-

genie cysts, neural tumors, sarcoma, thymic cysts, and
lymph nodes) none generally shows the very marked

FIG. 3. Large, left carotid-body tumor is shown on radionuclide an
giography (left, patient no. 5). Arteriogram shows left carotid-body

tumor (right).

FIG. 4. Radionuclide angiogram of a large, left glomus jugulare
tumor (upper, patient No. 7). Note increased left carotid flow (frame
2), the tumor (frame 3), and diminished left jugular flow (frame
4).

vascularity of CBTs. It appears, therefore, that the only
other lesion likely to be confused with a CBT is an an-

eurysmal dilatation of the carotid artery near the bi
furcation.

We note that among those patients in our series who
had contrast angiography, an unexpectedly high inci
dence of complication was found (two cases of transient
hemiparesis in 10 studies). An extensive review of
complications of angiography in 514 American hospitals,
conducted by Hessel et al. (//), showed a very low in
cidence of transient hemiparesis (0.03%) following
transfemoral catheterization. This, taken with our own
experience, suggests that increased risk factors may
operate during contrast angiography of tumor chemo-

receptor tissue. On the available evidence, therefore, it
appears that radionuclide angiography should be the first
line of investigation following clinical assessment of
patients in whom the diagnosis of CB or glomus jugulare
tumor is being considered.

ACKNOWLEDGMENTS

We thank Mr. Aries Barros-D'Sa. F.R.C.S., Consultant Vascular

Surgeon, for allowing us to use his patients for this study and for his
encouragement and assistance. We also thank Miss Terri Turner for
typing the manuscript.

Volume 24, Number 6 477



LAIRD. FERGUSON, MCILRATH, AND HAMILTON

REFERENCES

/. STAATS FF, BROWN RL, SMITH RR: Carotid body tumours
benign and malignant. Laryngoscope 76:907-916, 1966

2. WILSON H: Carotid body tumours: Familial and bilateral.
AnnSurg 171:843-848, 1970

3. FANNING JP, WOODS FM, CHRISTIAN HJ: Metastatic
carotid body tumour. Report of a case with review of the lit
erature. J Am Med Assn 185:49-50, 1963

4. BROWN JW, BURTON RC, DAHLIN DC: Chemodectoma
with skeletal mÃ©tastases:Report of two cases. Mayo Clinic
Proc 42:551-555, 1967

5. RUSH BF: Familial bilateral carotid body tumors. Ann Surg
157:633-636, 1963

6. SUGERBAKER EV, CHRETIEN P, JACOBS JB, et al: Bilateral

familial carotid body tumors and post-operative hypertension.
AnnSurg 174:242-247, 1971

7. WILSON H: Carotid body tumors: Newer methods of diag
nosis and treatment. Am Surg 26:145-151,1970

8. SERAFINI AN, WEINSTEIN MG: Radionuclide evaluation
of a carotid body tumor. J NucÃMed 13:640-643, 1972

9. RUSSELL CD, JANDER HP, DUBOVSKY EV: Demonstration
of a chemodectoma by perfusion scanning. Case report. J NucÃ
Med 16:472-473, 1975

10. PETERS JL, WARD MW, FISHER C: Diagnosis of a carotid
body chemodectoma with dynamic radionuclide perfusion
scanning. Am J Surg 137:661-664, 1979

//. HESSEL SJ, ADAMS DF, ABRAMS HL: Complications of
angiography. Radiology 138:273-281, 1981

12. HARDY JD: Textbook of Surgery. 5th Edition. Vol. 1. pp.
1977, pp 549-554

478 THE JOURNAL OF NUCLEAR MEDICINE




