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Whole-Body Scintigraphy With Radioiodine-131
A Comprehensive List of False-Positives With Some

Examples

I. ROSS McDOUGALL, M.D., PH.D.

Whole-body scintigraphy with radioiodine-131 is an im-
portant diagnostic test in the management of patients
with differentiated thyrold cancer who have undergone
surgical treatment. The scan can demonstrate the pres-
ence of residual thyrold or functioning metastases in
lymph nodes or distant sites. However, there are a num-
ber of potential pitfalls in the Interpretation of this scan
that could lead to a false-positive dlagnosis of cancer.
The scintiscans are presented for five patients in whom
uptake outside of the thyroid was not due to functioning
metastases. Some of these abnormalities are physio-
logic, such as uptake of iodine in the gastrointestinal
tract. A comprehensive list of false-positive results are
tabulated.

WHOLE-BODY SCINTIGRAPHY with I-131 is recognized
as a valuable test to determine whether there is
functioning thyroid tissue. It is generally used after
surgery in patients with proven differentiated thyroid
cancer and the results are used to determine if it is
appropriate to treat the patient with a therapeutic dose
of I-131. It is also frequently used to scan the therapy
dose anywhere from 2 to 10 days after its administra-
tion. Whole-body scintigraphy is then repeated after 6
to 12 months to determine whether that therapy suc-
cessfully ablated the functioning tissue. The test has
good sensitivity, usually in the region of 60 to 80%
(1,2). Its specificity is generally reported to be greater
than 90% with several reports of 98 to 100% (1,3). The
test requires that the patient be off 1 thyroxine for at
least 4 weeks and a reduced iodine diet is recom-
mended (4,5). There is debate about the best dose of
I-131 for scintigraphy. The author has always used 2
mCi, and the patient is scanned after a delay of at least
48 hours. Therapy is given either on the same day as
the diagnostic scan, or the next day depending on the
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result of scintigraphy and the logistics of arranging
outpatient versus inpatient therapy. Larger diagnostic
doses might reduce or inhibit uptake of subsequent
therapeutic I-131 (6).

Despite the remarkably high specificity, there is a
significant number of case reports and short series (7)
of false-positive uptake, which can be misdiagnosed as
metastatic cancer. This report shows five examples
and provides a comprehensive review of the literature. |
Nuclear physicians should be alert when the scinti-
graphic findings do not seem appropriate.

Case Reports
Case 1

A 68-year-old man was found to have a 1.5-cm,
hard, thyroid nodule on a routine physical examina-
tion. Papillary carcinoma was diagnosed on fine needle
aspiration. The patient had a total thyroidectomy. Be-
cause of his age, gender, and the fact that the lesion
was close to the inked margin of the excised specimen,
the patient was advised to have I-131 scintigraphy.
The scan showed a single focus of uptake in the region
of the thyroid bed, which contained 3% of the admin-
istered dose (Fig. 1A). The patient received 100 mCi
I-131 and the therapy dose was scanned 5 days later
(Fig. 1B). The patient was started on I thyroxine for 10
months, which was then stopped for 4 weeks. A repeat
scan at that time shows faint uptake in the thyroid area
<0.1% and no evidence of recurrent or metastatic
disease (Fig. 1C). This example shows diffuse hepatic
uptake in the post-treatment scan due to radioiodi-
nated thyroid hormones being metabolized in the liver
(8,9), plus salivary and gut activity; all of which are
physiologic.
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Fig. 1. Whole-body scan (A) 48 hours after 2 mCi I-131.
Whole-body scan (B) 5 days after 100 mCi I-131. This scan shows
intense uptake in the thyroid bed as well as diffuse uptake in the
liver where radioiodinated hormones are being metabolized. Neg-
ative whole-body scan (C) with some activity in salivary glands,
stomach, and gut.
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Fig. 2. Whole-body scan 48 hours after 2 m

Ci 1-131 showing

diffuse bilateral breast uptake of I-131. Patient had just stopped .

breast feeding. it should be noted that breast uptake has been noted
in nonlactating breasts.

e

A :

Fig. 3. Whole-body scan 72 hours after 2 mC: I-131 shows

uptake in region of thyroid bed.

B

Fig. 4. Whole-body scan 7 days after 30 mCi I-131 showing intense uptake in the thyroid bed (A), which had been noted on diagnostic scan
(7%) (3). Irregular uptake is noted in the region of the right hip. This was due to radioactive nasal secretions on a handkerchief, which is imaged

in (B).



872

Case 2

A 33-year-old woman had bilateral thyroid nodules.
Fine needle aspiration of the right nodule was suspi-
cious for papillary thyroid cancer, and the left nodule
appeared benign. The patient had a near total thyroid-
ectomy and was found to have papillary cancer on the
right nodule with two foci of follicular variant of thy-
roid cancer in the left lobe, although the left nodule
was clinically obviously benign. Because she had mul-
tifocal disease, she was advised to undergo whole-
body scintigraphy. At that time, her fourth child was 3
months old and she had just stopped breast feeding.
The scan shows diffuse bilateral uptake in the breasts
(Fig. 2), which could be misinterpreted as pulmonary
metastases (10).

Case 3

A 59-year-old man had hoarseness that was found to
be due to a recurrent paralyzed laryngeal nerve. A left
sided thyroid nodule was identified by clinical exami-
nation and fine needle aspiration showed it to be be-
nign. A repeat biopsy specimen was diagnosed as
papillary cancer and he underwent subtotal thyroidec-
tomy. Postoperatively, he had a total-body scan that
showed a single area of uptake (7%) in the region of the
thyroid bed (Fig. 3). He was given 30 mCi I-131 and
the therapy dose was scanned 7 days later. In addition
to uptake in the neck, there were two faint lesions in
the right hip area (Fig. 4A). The patient had a severe
upper respiratory infection and he was sneezing radio-
active sputum into his handkerchief, which is shown in
(Fig. 4B) (11,12).

Case 4

A 30-year-old woman was found to have papillary
cancer in a right thyroid nodule on fine needle aspira-
tion, She had a total thyroidectomy and, postopera-
tively, underwent whole-body scan 48 hours after the
administration of 2 mCi I-131. The scan shows 1% up-
take in the thyroid bed. There is also uptake in the gut
(Fig. 5A). A follow-up scan 8 months later shows nega-
tive results, but also shows gut uptake (Fig. 5B). Some
investigators thought that the uptake in the gut was al-
ways due to enterohepatic circulation of radioiodinated
thyroid hormones, and, therefore, was only seen when
there was a functioning thyroid (13). This is not the case.

Case 5

A 49-year-old woman had papillary carcinoma of the
thyroid. Whole-body scan 48 hours after the adminis-
tration of 2 mCi I-131 shows intense uptake in the neck
(4%), as well as uptake in the nose and mouth (Fig.
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Fig. 5. Whole-body scan (A) 48 hours after 2 mCi I-131 in a
patient who had recently had near total thyroidectomy. The bowel, in
particular the colon, is well visualized. Whole-body diagnostic scan
(B) in the same patient who had residual thyroid ablated immediately
after the first scan. Although there is no uptake in the thyroid, there
is still activity In the bowel.

6A). Scintiscan 7 days after the therapy dose shows a
hot nose. She had no upper respiratory infection at the
time of imaging. Salivary concentration of iodine plus
nasal activity on whole-body scan are well docu-
mented (14-17).

Discussion

Radioiodine-131 whole-body scintigraphy is indis-
pensable for the management of patients with differ-
entiated thyroid carcinoma. The test defines whether
patients should be treated with I-131, and whether
thyroidectomy or I-131 ablation has been complete.
The sensitivity is satisfactory, provided that the pa-
tient is prepared properly by discontinuing replace-
ment therapy and by reducing dietary iodine (4,5). The
thyrotropin measurement after 4 weeks without 1 thy-
roxine is usually elevated unless there is a significant
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Fig. 6. Diagnostic (A) and therapeutic (B) scans in a woman who was somewhat claustrophobic when imaged with a dual-head camera.
She had to keep her head turned to the right. A hot nose and nasopharynx is noted on both scintiscans.

amount of thyroid left after surgery. The specificity is
excellent (95-100%) (2,3). However, there are many
potential causes of false-positive results (Table 1). Cli-
nicians have to understand the normal distribution of
iodine, 48-72 hours after its oral administration. Sev-
eral organs are capable of trapping iodine, including
the salivary glands (14), gastric mucosa, choroid
plexus, and mammary glands (10). Iodine trapped by
these organs is not retained because it is not organi-
fied. Therefore, trapped iodine can pass out of these
organs and can be seen in the intestine or in secretions
such as saliva (20,22) or milk (10). Similarly, reflux
from an hiatal hernia (38,39) or trapping of 1-131 in
ectopic gastric mucosa in a Meckel’s diverticulum (46)
are possible causes of a false-positive result.

Any iodine that is not trapped by the thyroid, or the
organs described above, is excreted in kidneys. Thus,
if the postsurgical remnant traps 5% of an adminis-
tered dose, 95% is excreted into the urine. As a result,
disorders of the kidney, such as an urine containing
cysts, will appear as an abnormality (36). Contamina-
tion with radioactive urine can be misinterpreted as
metastatic cancer. When there is a significant function-

ing thyroid, it can secrete radioiodinated thyroid hor-
mones, whose metabolism can be seen as diffuse he-
patic uptake (8,9). This is noted more often in scans 4
to 10 days after I-131 and is probably more commonly
seen after therapeutic doses, recognizing that the di-
agnostic scan is usually completed at 48 to 72 hours.
Any nonanatomical pattern of uptake on a scan should
suggest contamination with saliva, sputum, milk, or
urine. Thyroidal tissue in ectopic sites such as struma
cordis (35) or struma ovarii (41) will be imaged. How-
ever, these are very rare,

Each of these causes of uptake on scintiscan is un-
derstandable. In addition, there are a number of con-
ditions described to trap I-131 and cause difficulty on
interpretation of scintiscan. Some of these are not
intuitive such as tracheostomy site (25,26), neurilem-
oma (49), thymus (31), and pericardium (33,34). Table
1 provides a comprehensive list from the literature.
When interpreting whole-body I-131 scintiscan, the
nuclear physician should consider the expected distri-
bution of 1-131 and ask the following questions:

1. Does the distribution correspond with uptake in

the region of the thyroid bed, or where metasta-
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TABLE 1. Normal and Abnormal Distribution of Radioiodine That Can Be Misinterpreted as Metastatic Cancer on Whole-Body Scan
Reference
Physiologic Reference Number Pathologic Number
Salivary glands 14 Dacrocystitis 23
Nasopharynx 15-17 Warthin's tumor 24
Gastrointestinal tract Artificial eye 23
Urinary tract Sinusitis
Sweat 18 Tracheostomy 25,26
Breast 10 Inflammatory lung disease 27
) Adenocarcinoma lung 28
Liver on delayed scan 8,9 Squamous cancer lung 29
Undifferentiated lung 30
Thymus 31
Breast 10
Gallbladder 32
Pleuropericardial cyst 33
Pericardial effusion 34
Struma cordis 35
Contamination sputum/saliva/urine 11,12, 19-22 Renal cyst 36
Ectopic kidney 23
Barrett's esophagus 37
Hiatal hernia 38,39
Esophageal stricture 40
Struma ovarii 41
Cystadenoma of ovary 42,43
Adenocarcinoma of stomach 44
Meningioma 45
Meckel's diverticulum 46
Zenker's diverticulum 47,48
Neurelimoma 49
Colon graft 50
Dental disease 51
Wig 52
Thyroglossal tract 53
Ectopic thyroid 55

ses are expected: the cervical lymph nodes,
lungs, or skeleton?

. When the distribution suggests functioning me-

tastases, do other features such as size of pri-
mary cancer, local invasion, clinical findings, and
serum thyroglobulin make this reasonable?

. Does distribution outside of thyroid correspond

with physiologic uptake in salivary glands, stom-
ach, or gastrointestinal tract?

. Can I-131 outside of these sites be explained by

contamination by saliva, sputum, milk, or urine?
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