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The preoperative evaluation of neck masses with
radiopharmaceuticals has proven to be of great value
(1â€”4). Furthermore, scintiangiography has been
shown to be of value in the evaluation of disease in
the carotid vessels (5). A carotid body tumor is
rare and radioisotopic studies performed in the evalu
ation of this lesion will be discussed. The safety, ra
pidity, and striking positivity of the dynamic 99mTc

scintiangiography suggests that this procedure be
employed as a routine screening method for carotid
body tumors, both in patients suspected of having
the tumor and in family members in whom the in
cidence of having similar tumors is increased. In
addition, scintiangiography serves as a useful method
in the followup of patients following therapy.

CASE HISTORY

EB, a 70-year-old white male, was admitted to the
Division of Nuclear Medicine at Jackson Memo-
Hospital with a 3-year history of progressive swelling

of the left side of the neck. The mass was painless
and the patient had no other associated complaints.
A "nonmalignant" mass had been removed from the

same side of the neck 5 years previously. The his
tologie nature of the lesion was unknown.

On physical examination a mass 5 X 6 cm was
seen in the left side of the neck (Fig. 1). It was firm,
freely movable laterally, but fixed vertically. An
overlying bruit was noted. The tongue deviated to
the left, and there was wasting of the papilla over the
left side of the tongue. The thyroid gland was not
palpable, nor were there other masses in the neck.

The 1:"I thyroid scintigram revealed a normal size

gland with a filling defect in the right lower pole
(Fig. 1).

Transfemoral catheterization of the thoracic aorta
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FIG. 1. Above, left lateral and an
terior view of neck mass. Below, no in
creased concentration of <l'Ga-chloride,
!'!1l-Nal, or "'Se-selenomethionine is vis

ualized within tumor (encircled).
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TRANSFEMORAL CAROTID ANGIOGRAM

FIG. 2. Splaying of the bifurcation of carotids and dense tumor1

vasculature is visualized.

with selective catheterization of the left carotid re
vealed a marked splaying of the bifurcation of the
common carotid. In this area there was an extensive
tumor vasculature supplied by the branches of the
external carotid. The tumor blush measured 8x6
cm. No early draining veins could be identified. The
findings were felt to be consistent with a left carotid
body tumor (Fig. 2).

The patient underwent a dynamic intravenous
radionuclide carotid angiographie study to further
evaluate the mass and the opposite carotid. The study
showed early uptake of radionuclide in the tumor
mass within seconds after injection of a bolus of
!)9mTc-sodium-pertechnetate (Fig. 3). No other ab
normalities were noted. The carotid-thyroid trapping
time of pertechnetate was within the normal range.
The thyroid gland and salivary glands were well
visualized. Once again the filling defect in the right
lower pole of the thyroid was seen.

Gallium-67-chloride was administered as a 2-mCi
intravenous bolus. There was no increased uptake of
this radionuclide in the lesion. Selenium-75-seleno-
methionine also failed to localize in the tumor mass
(Fig. 1).

Due to the patient's age and the size of the lesion,

radiotherapy was felt to be the treatment of choice.
Fifty-five hundred rads were administered in 26
treatments using Â°Â°Co.Repeat carotid scintiangio-

gram dose 2 months after completion of therapy
showed no change in the size of the tumor.

In addition two family members, YB, 39-year-old
daughter, and BB, 50-year-old son, were scanned.
Clinically, and on screening with 9!)mTcO,- carotid

angiogram, no abnormality was detected (Fig. 3).

DISCUSSION

The carotid body was first described in 1743 as
a flattened, pinkish tan mass, 2x5 mm in diameter,
located in the posterior aspect of the common carotid
at the site of bifurcation (6-8). Tumors of the ca
rotid body account for only a small percentage of cer
vical masses. They are histologically benign, slow
growing tumors which may exhibit malignant clinical
features (9-72). Unfortunately, the histologie criteria
of malignancy are ill-defined, and no significant his-
tological difference has been noted between tumors
that metastasize and those which do not. A local
recurrence rate of 12% and a distant metastasis of
5% has been reported (13). Clinically, the tumors
may be asymptomatic and present as slowly growing
masses. Occasionally they are associated with cough,
dysphagia, pain, hoarseness, and the carotid sinus
syndrome. The tumor occurs most commonly in the
third or fourth decade (72). Occasionally the tumors
are bilateral and they may occur simultaneously with
other chemoreceptor tumors. There is a significant
hereditary tendency (73-76). Twenty-six percent of
patients with a positive family history have bilateral
disease compared with 2.8% bilateral disease in non-
familial tumors.

Because of the intrinsic vascular nature of these
tumors, biopsy remains a hazardous procedure, and
as such, many authors recommend angiography as a
means of preoperative diagnosis (77). Carotid arteri-
ography will reveal a vast network of small vessels
in a mass at, or near the bifurcation of, the common
carotid artery. The internal and external carotid
artery may be widely separated. An assessment of the
contralateral carotids should be included in the study
as well as an evaluation of the contralateral vessels
of the brain. This is necessary in the event that the
internal carotid artery is sacrificed during the sur
gical procedure (77-20).

Chambers et al (27) take exception to the state
ment that carotid angiography is necessary to sub
stantiate the diagnosis which they feel is mainly a
clinical one. They take this stand due to their con
cern over the morbidity associated with carotid
arteriography (22). The differential diagnosis of a
mass in the neck in this region include aneurysm,
bronchial cleft cyst, salivary gland tumors, lymphoma,
and lymphadenopathy associated with metastatic
neoplastic disease.
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FIG. 3. Sequential scmtiphotoscans

show early activity within the tumor re

gion overlying left carotid artery in pa
tient EB. Normal radionuclide carotid an-

giogram in daughter YB.

Thyroid carcinoma of the follicular and papillary
type in association with chemodectomas is reported
in the literature at a higher incidence than expected
for chance combinations (23). The abnormal thyroid
scan in this patient is of interest in view of this
association.

Radionuclides have an obvious place in the evalu
ation of any patient presenting with a neck mass.
The use of 1)9"'Tc-sodium-pertechnetate has been

previously reported by various researchers for its
ability to concentrate within tissues of thyroidal or
salivary gland origin. In addition, an evaluation of
carotid flow can be made using this isotope. The
early uptake seen in the technetium carotid angio
graphie study reflects the high vascularity of this
tumor. Early uptake in the neck region can also be
seen in hyperfunctioning thyroid tissue or other vas
cular tumors, such as angiofibromas, which clinically
and angiographically may resemble carotid body
tumors (24).

Selenium-75-selenomethionine has been employed
as a tumor localizing agent with some success in pa
tients with thyroid carcinoma, lymphoma, parathy
roid adenomas, thymom as, and a variety of other
neoplastic processes (3,25). The negative seleno-
methionine scan suggests that the lesion has a mini
mal requirement for the amino acid methionine and
is therefore probably a very slow growing lesion
which holds true for this type of tumor.

The value of radionuclides in detecting metastatic
carotid body lesions awaits investigation. The meta
static lesions have been known to be highly vascular
and are capable of producing AV shunting of such
a degree as to cause congestive heart failure. The
bone lesions may be osteolytic or osteoblastic (26),
and as such, bone scanning with fluorine or strontium
may play a role in the further evaluation of these
patients.

At present, "7Ga is an experimental radionuclide

with a high avidity for various neoplastic diseases.

The mechanism by which 07Ga concentrates is un

known; however, some tumors are seen not to con
centrate the radionuclide (27,28). The carotid body
tumor presented appears to belong to the latter group.
Because of the associated family incidence, especially
in bilateral tumors, all family members should be
scanned.

The intravenous radionuclide carotid study in ca
rotid body tumors should be considered complemen
tary to the angiogram which is more specific. Once
the diagnosis has been made, it offers the advantage
of being a safe and rapid method for the evaluation
of family members and for post-treatment followup.
In addition, it plays a role in the evaluation of other
neck masses and may aid the clinician in differential
diagnosis.

REFERENCES

/. QUINN JL, BEHINFAR M: Radioisotopic scanning of
the thyroid. JAMA 199: 920-924, 1967

2. (Mu; HA, TEMPLE TE: Early visualization of """Tc-

pertechnetate in metastatic thyroid cancer in a patient with
Grave's disease. / NucÃ­Med 12: 40-42, 1971

3. WEINSTEIN MB, ASHKAR FS. CARÃ“NCD: 75Se-seieno-

methionine as a scanning agent for the differential diagnosis
of the cold thyroid nodule. Seminars NucÃ­Med 1: 390-396,

1971
4. STEBNER FC, EYLER WR, Du SAULT LA, et al: Iden

tification of Warthin's tumors by scanning of salivary

glands. Amer 1 Surg 116: 513-517, 1968
5. MOODY D, MATIN P, GOODWIN DA: An improved

method for visualizing carotid blood flow in the neck. J
NucÃ­Med 12: 520-522, 1971

6. VON HALLER, cited by GRATIOT JH: Carotid-body
tumours: collective review. Ini Abslr Surg 77: 177-186,

1943
7. HEATH D, EDWARDS C, HARRIS P: Post-mortem size

and structure of the human carotid body. Thorax 25: 129-

140, 1970
8. COSTERO I, BARROSO-MOGULR: Structure of the caro

tid body tumor. Amer J Path 38: 127-135, 1961
9. DICKINSONAM, TRAVERCA: Carotid body tumors:

review of the literature with a report of two cases. Amer
J Surg 69: 9-16, 1945

642 JOURNAL OF NUCLEAR MEDICINE



RADIONUCLIDE EVALUATION OF CAROTID BODY TUMOR

10. HARRINGTON SW, CLAGETT OT, DOCKERTY MB:
Tumors of the carotid body. Ann Surg 114: 820-833, 1941

//. FANNINGJP, WOODSFM, CHRISTIANHJ: Metastatic
carotid body tumor. Report of a case with review of the
literature. JAMA 185: 49-50, 1963

12. STAATS EF. BROWN RL, SMITH RR: Carotid body
tumors, benign and malignant. Laryngoscope 76: 907-916,
1966

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

14. JACOBS JB, CHRETIEN PB, SUGARBAKERE, et al:
ArtÃ©riographie discovery of a small contralateral carotid
body tumor. Radiology 93: 837-838, 1969

15. WILSON H: Carotid body tumors: familial and bi
lateral. Ann Surg 171: 843-848, 1970

16. DESAI MG, PATEL CC: Hereditofamilial carotid body
tumors. Clin Radial 12: 214-218, 1961

17. CoNLEY JJ: The carotid body tumorâ€”A review of
29 cases. Arch Otolaryng (Chicago) 81: 187-193, 1965

18. GEHWEILER JA, BENDER WR: Carotid arteriography
in the diagnosis and management of tumors of the carotid
body. Amer J Roentgen 104: 893-898, 1968

19. VIGOR WN, RAINER WG, BASQUE G: Cervical
chemodectomas. Clinical consideration in 16 cases. Amer J
Surg 118: 976-980, 1969

20. WILSON H: Carotid body tumors: newer methods of
diagnosis and treatment. Amer Surg 36: 145-151, 1970

21. CHAMBERSRG, MAHONEYWD: Carotid body tumors.
Amer J Surg 116: 554-558, 1968

22. TAVERAS JM: Angiography Cerebrovascular Survey
Report for Joint Council Subcommittee on Cerebrovascular
Disease. Washington, DC, National Institutes of Neuro
logical Diseases and Stroke and National Heart and Lung
Institute, 1970, pp 114-140

23. ALBORES-SAAVEDRAJ, DURAN ME: Association of
thyroid carcinoma and chemodectoma. Amer J Surg 116:
887-890, 1968

24. DE BLANC HJ, CHRETIEN P: Angiofibroma clinically
indistinguishable from carotid body tumor. A possible em
bryologie relationship. Amer J Surg 119: 743-745, 1970

25. THOMAS CF, PEPPER FD, OWN J: Differential of
malignant from benign lesions of the thyroid gland using
complementary scanning with 75Selenomethionine and radio-

iodide. Ann Surg 170: 396-408, 1969
26. COULSON WF: A metastasizing carotid-body tumor.

J Bone Joint (Amer) 52A: 355-364, 1970
27. EDWARDSCL, HAYES RL: Tumor scanning with "Ga-

citrate. / NucÃ­Med 10: 103-105, 1969
28. EDWARDSCL, HAYES RL: Scanning malignant neo

plasms with gallium-67. JAMA 212: 1182-1190, 1970

Volume 13, NumberS 643




