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False-positive radioiodine uptake has been reported in many organ
systems. We describe a female patient who had mixed papillary and
follicular thyroid carcinoma, and on radioiodine total-body imaging
demonstrated focal, lower-right chest uptake. Special prone imag
ing with the right breast dependent proved that the uptake was
inside the right breast. Review of a recent breast ultrasound and
mammograms showed this uptake to correspond to a large breast
cyst. It is known that 131Ibreast uptake may be functional within the

mammary gland. In this patient, it was due to retention within the
cyst after the background activity decreased. Knowledge of this
phenomenon may improve the interpretation of total-body 131INa

studies.
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CASE REPORT
A 48-yr-old woman with a history of (mixed papillary and

follicular) thyroid carcinoma status postsubtotal thyroidectomy and
ISO mCi ablative/therapeutic radioactive iodine therapy 6 mo
previously was presented. Routine follow-up and whole-body
radioactive iodine imaging after a 6-wk thyroxine withdrawal was
done. The patient was neither pregnant nor lactating. Scintigraphy
at 48 hr after 10 mCi oral mINa revealed a partial resolution of the
previously described post-therapy neck radioactive iodine uptake.
However, a new focus of increased radioactive iodine activity was
present in the lower-right chest (Fig. 1A, curved arrow). A lateral
view demonstrated that the abnormal focus was anterior, at about
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the chest wall (Fig. IB, curved arrow). This raised the possibility
of the focus being localized in the breast of this patient. For more
precise localization of the focus, with the patient prone and the
breast suspended, a right-lateral image was obtained, using paral
lel-hole, high-energy collimation (Fig. 1C). This confirmed that the

focus of radioactive iodine was within her right breast.
A detailed history, clinical examination and review of previously

performed mammograms and ultrasonograms of the breasts re
vealed the following: 6 mo ago, on a routine screening mammo-

gram, a large, circumscribed density was noted located in the
lateral aspect of the right breast (Fig. 2A, arrows). The patient was
then recalled for further evaluation of the breast with ultrasound. A
large, nontender, simple cyst showing an anechoic lumen, posterior
wall enhancement and enhanced through transmission was demon
strated in the right breast corresponding to the density of the
mammograms (Fig. 2B, arrows). There was no evidence of
intracystic tumor, and these findings were consistent with a benign
lesion. The patient was reassured that her findings were benign and
was instructed to practice breast self-examination and have annual

screening mammograms.
The exact localization of the radioactive iodine focus in the right

breast and the realization that it was corresponding to the cyst
diagnosed by mammography and ultrasonography was reassuring
as a benign cause for the current radioactive iodine finding. It was
concluded that the accumulation of radioactive iodine in the breast
is similar to ml retention seen by renal and other cysts (1,2,3). The

patient was reassured about the benign nature of the breast finding
and thyroxine suppression treatment was re-established. The pa
tient will be followed by her primary endocrine physician. For
residual neck uptake, follow-up thyroglobulin levels and re-
evaluation in 6-12 mo was advised.
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FIGURE 1. (A)Anterior chest view with patient supine 48 hr after 10 mCi131INa (parallel-hole,high-energy collimation).Sternal notch is marked (hollowarrow).

Notice residual neck activity and a focus in right lower chest (curved arrow). (B) Right lateral decubitus view. Sternal notch is marked (hollow arrow). Notice
that abnormal focus (curved arrow) is located anteriorly (chest wall or breast) and that it has moved cephalad. This was explained as a result of upward
movement of breast, when patient was placed in right lateral decubitus position. (C) Right lateral view with patient prone and breast suspended. Outline of
breast was marked by placement of linear marker. Lesion is visualized in posterior aspect of breast (curved arrow). Hollow arrow indicates sternal notch.
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DISCUSSION
There are many known causes for false-positive foci on ml

total-body scans. Table 1 lists previously documented false-
positive causes of radioiodine in the chest (4-41). Frequent or

rare benign uptake can occur in most organ systems, including
the head and neck, cardiovascular, pulmonary, gastrointestinal,
genitourinary, reproductive and dermatologica! (42). Uptake in
the breast and within the mammary gland has been described in
both lactating and nonlactating women (43,44,45). In many
cases, this uptake (focal or nonfocal) can be misinterpreted as
either diffuse lung uptake secondary to metastatic disease or to
a focal metastatic deposit within the lungs or ribs (43,44). The
mechanism of mammary gland breast uptake still remains
unclear, but the excretion in breast milk has been demonstrated
numerous times (46,47,48). It is, therefore, believed that it is
due to active uptake by the mammary glands.

The special lateral imaging with the breast suspended re
vealed in this patient localized, unequivocally, the radioactive
iodine focal accumulation observed on the planar images within
the breast. When scintigraphy was correlated with mammo
graphie and sonographic scans, it was found that the radioactive
iodine uptake was indeed within a breast cyst. Radioactive
iodine accumulation has been shown in cysts of other organs
(2,3,49-51 ). Such accumulation has been attributed to the slow

exchange of water and chemical elements between the cysts and
their surrounding extracellular/extravascular environment.
While high iodine levels are present in their environment
(extracellular, extravascular space) soon after the administra
tion of Nal, a small amount is diffused (either passively or even
actively by the lining of the cyst cells) and trapped inside the
cysts; there, Nal stays longer (slow exchange) than in extracel
lular space, which is rapidly cleared due to effective urinary
excretion of iodine. At a certain time, there is a higher
concentration of activity in the cysts than in their background,
and a focus of relatively increased activity may be observed by
imaging (52). The mechanism may be one of a totally passive
kinetic phenomenon or it may be due partially to active uptake
(52). The same mechanism can explain the visualization of the
breast cyst in this patient. Breast cysts appear and are sponta
neously resolved with variable residence. This may explain
why, in this patient, a previous radioactive iodine scan showed
no uptake in her right breast.

CONCLUSION
It is important to consider focal retention by cysts in the

breasts as the potential cause of lower, anterior chest activity on
a total-body radioactive iodine scintiscan in women. A lateral
view, with the breast suspended as above, can specify the exact
location. Mammography and sonography is then necessary to
define the nature of the lesion.
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FIGURE 2. (A) Mammogram showing
large well-circumscribed round hyper-

dense mass (arrows) corresponding to
radioactive iodine uptake. (B) Ultrasono-

gram visualizing anechoic simple cyst (ar
rows).

9. Boulahdour H, Meignan M, Melliere B. Braga F. Galle P. False-positive "'I scan
induced by Zenker's diverticulum. Clin NucÃ­Med 1992; 17:243-244.

10. Kisllcr AM. Yudt WM, Bakalar RS, Turton DB. Silverman ED. Retained esophageal
activity on iodine-131 survey in patients with benign esophageal stricture. Clin NucÃ­
Med 1993;18:908-909.

11. Geatti O, Shapiro B, Orsolon PG. MirÃ³lo R. DiDonna A. An unusual false-positive
scan in a patient with pericardial effusion. Clin NucÃ­MetÃ­1994;19:678-682.

12. Moschi R, Choy DHL. Gandcvia B. Iodine-131 uptake in inflammatory lung disease:
a potential pitfall in treatment of thyroid carcinoma. J NucÃ­Med 1988:29:701-703.

13. Maslack MM, Wilson CA. Iodine-131 accumulation in a pericardial effusion [Letter].
J NucÃ­MetÃ­1987:28:133.

14. Acosta J, Chitkara R, Khan F. Azuela V, Silver L. Radioactive iodine uptake by a
large-cell undifferentiatcd bronchogcnic carcinoma. Clin NucÃ­Med 1982;7:368-369.

15. Bakheet S. Hammami MM. Spurious lung mÃ©tastaseson radioiodine thyroid and
whole-body imaging. Clin NucÃ­Med 1993:18:307-312.

16. Femandez-Ulloa M. Maxon HR. Mehta S, Sholiton LJ. Iodine-131 uptake by primary
lung adenocarcinoma. Misinterpretation of ml scan. JAMA 1976:236:857-859.

17. Langsteger W, Koltringer P. Wolf G, Eber B. Semlitsch G, Eber O. False-positive
radioiodine uptake in lung carcinoma. J NucÃ­Med 1994:35:2056-2057.

18. Jackson GL, Graham WP. Flickingcr FW, et al. Thymus accumulation of radioactive
iodine. Pennsylvania Medicine 1979;82:37-38.

19. Muherji S, Ziessman HA. Earll JM. et al. False-positive iodine-131 whole-body scan
due to pectus excavatum. Clin NucÃ­Med 1988:13:207-208.

20. Camponovo EJ, Goyer FP, Silverman ED, et al. Axillary iodine-131 accumulation due
to perspiration. Clin NucÃ­Med 1989:14:762-763.

21. Gritters LS, Wissing J, Gross MD, et al. Extensive salivary contamination due to
concurrent use of chewing tobacco during iodine-131 radioablative therapy. Clin NucÃ­
Med 1993:118:115-117.

22. Honour AJ. Myant NB, Rowlands EN. Secretion of radioiodine in digestive juices and
milk in man. din Sci 1952:11:447-462.

23. Fogelfeld L. Rubinstein U, Bar-On J. Feigl DL. Severe thyrotoxicosis caused by an
ectopie intrathoracic goiter, din NucÃ­Med 1986:11:20-22.

24. Larochclle D, Arcond P. Belzile M. et al. Ectopie thyroid tissue: a review of the
literature. Otolaryngology 1979:8:523-530.

25. Myers EN. Pantangio IP. Intratracheal thyroid. Laryngoscope 1975:85:1833-1840.
26. Rieser GD, Ober KP, Cowan RJ, et al. Radioiodine imaging of strania cordis. Clin

NucÃ­Med 1988:13:421-422.

27. Salvatore M, Gallo A. Accessory thyroid in the anterior mediastinum: case report.
J NucÃ­Med 1975:16:1135-1136.

28. Grossman M. Gastroesophageal reflux: a potential source of confusion in technetium
thyroid scanning: case report. J NucÃ­Med 1977:18:548-549.

29. Robertson JS, Verhasselt M. Wahner HW. Use of iodine-123 for thyroid uptake
measurements and depression of iodine-131 thyroid uptake by incomplete dissolution
of capsule filler. J NucÃ­Med 1974; 15:770-774.

30. Lin DS. Thyroid imaging: mediastinal uptake in thyroid imaging. Semin NucÃ­Med
1983:13:395-396.

31. Chandramouly BS. Scagnelli T. Burgess CK. Artifact on iodine-131 whole-body scan
due to contaminated handkerchief. Clin NucÃ­Med I989;14:301-302.

32. Ibis E, Wilson CR, Collier D, et al. Iodine-131 contamination from thyroid cancer
patients. J NucÃ­Med 1992;33:2110-2115.

33. Pochis WT, Krasnow AZ, Isitman AT, et al. The radioactive handkerchief sign: a
contamination artifact in iodine-131 imaging for metastatic thyroid carcinoma. Clin
NucÃ­Med 1990:15:491-494.

34. Park HM, Tarver RD, Shauwecker DS. Buri R. Spurious thyroid cancer mÃ©tastases:
saliva contamination artifact in high dose iodine-131 mÃ©tastasessurvey. J NucÃ­Med
1986:27:634-636.

35. Misaki T, Takeuchi R. Miyamoto S, et al. Radioiodine uptake by squamous cell
carcinoma of the lung. J NucÃ­Med 1994;35:474-475.

36. Berquist TN, Nolan NG, Stephens DM, Carlson HC. Radioisotope scintigraphy in
diagnosis of Barrett's syndrome. Am J Roenlgenol 1975:123:401-411.

37. Schneider JA, Divgi CR, Scott AM, et al. Hiatal hernia on whole-body radioiodine
survey mimicking metastatic thyroid cancer. Clin NucÃ­Med 1993:18:751-753.

38. Dhawan VM, Kaess KR, Spencer RP. False-positive thyroid scan due to Zenker's

diverticulum. J NucÃ­Med 1978:19:1231-1232.
39. Wang PW, Chen HY, Li Ch, Chen WJ. Uptake of iodine-131 by an abdominal

neurilemoma mimicking metastatic thyroid carcinoma. Clin NucÃ­Med 1993:18:964-966.

40. Feuerstein IM, Harbert JC. Hypertrophied thyroid tissue in a thyhroglossal duct
remnant. Clin NucÃ­Med 1986; 11:135.

41. Wu SY, Brown T, Milne N, et al. Iodine-131 total-body scan: extrathyroidal uptake of
radioiodine. Semin NucÃ­Med 1986:16:82-84.

42. Sutler CW, Masilungan BG, Stadalnik RC. False-positive results of iodine-131 whole-
body scans in patients with thyroid cancer. Semin NucÃ­Med 1995:25:279-282.

43. Bakheet S, Hammani MM. Patterns of radioiodine uptake by the lactating breast. Ear
J NucÃ­Med 1994:21:604-608.

44. Hammani M. Bakheet S. Radioiodine breast uptake in non-breast feeding women:
clinical and scintigraphic characteristics. J NucÃ­Med 1996:37:26-31.

45. Baumier GR, Joo KG. Radioactive iodine uptake by breasts. J NucÃ­Med 1986;27:
149-150.

46. Spencer RP. Spitznagle LA, Karimeddini MK, Hosain F. Breast milk content of
iodine-131 in a hypothyroid patient [Abstract]. NucÃ­Med Biol 1986;I3:585.

47. Rubow S, Klopper J. Excretion of radioiodine in human milk folloiwng a therapeutic
dose of iodine-131. Ear J NucÃ­Med 1988;14:632-633.

48. Romney B, Nicholoff EL. Esser PD. Excretion of radioiodine in breast milk. J NucÃ­
Med 1989:30:124-146.

49. Nodine JH, Maldia G. Pseudostruma ovarii. Obste! Gynecol 1961:17:460-463.
50. Greenler DP, Klein HA. The scope of false-positive iodine-131 images for thyroid

carcinoma. Clin NucÃ­Med I989;14:l 11-117.
51. Francese C, Schlumberger M, Vera JP, Caillou B, Parmentier C. Iodine-131 uptake in

a plcuropcricardial cyst: case report of a false-positive radioiodine total-body scan
result in a patient with thyroid cancer. Eur J NucÃ­Med 1991;18:779-780.

52. Bakheet-Siema MB, Hammami MH. Powe P. False-positive radioiodine uptake in the

abdomen and the pelvis: radioiodine retention in the kidneys and review of the
literature. Clin NucÃ­Med 1996:21:932-937.

1912 THEJOURNALOFNUCLEARMEDICINEâ€¢Vol. 39 â€¢No. 11 â€¢November 1998




