False-Positive Findings on 31 Whole-Body
Scans Because of Posttraumatic Superficial Scabs
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Nonspecific 13l uptake may affect both the specificity and the
accuracy of whole-body scanning (WBS) performed after 37l
administration in the follow-up of thyroid carcinoma after thy-
roidectomy. We report a newly identified cause of false-positive
WBS findings: posttraumatic superficial scabs. Methods: Four
patients who underwent thyroidectomy for differentiated thyroid
carcinoma were studied after therapeutic administration of
3,700 MBq '%'l. Results: WBS revealed an area of uptake in the
lower limbs, in a site corresponding to a slight abrasion of the
skin that had incidentally occurred between a few hours before
and 24 h after radioiodine administration. In 2 patients, a radio-
iodine concentration in the scab was shown by the disappear-
ance of the radioactivity in the leg after removal of the scab
and by detection of radioactivity in the collected material.
Conclusion: Posttraumatic superficial scabs may be a cause
of false-positive WBS findings. High 'l doses, although
providing increased sensitivity, may also increase the number
of false-positive results.
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Whole—body scanning (WBS) with %3 and serum thy-
roglobulin measurement (Tg) are the 2 main investigations
used to detect residual thyroid tissue and loca or distant
metastases after thyroidectomy for differentiated thyroid
cancer (DTC). WBS and Tg are usually concordant but in
some instances may be discordant. In particular, a negative
WABS result in the presence of apositive Tg result is usually
interpreted as false-negative because of an insufficient
131 concentration in malignant tissue (1). To increase
sensitivity, WBS is frequently performed after therapeutic
administration of radioiodine (3,700-5,500 MBq). By this
procedure, even small foci of 3! accumulation may be
revealed (2).
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Several reports have described a variety of tissues or
pathologic processes associated with nonspecific 31 uptake
(3). Here, we report a newly identified cause of false-
positive WBS findings after administration of 3,700 MBq
131 to thyroid cancer patients: A posttraumatic superficial
scab resulting from a small cutaneous cut was a site of
increased %1 concentration detected on posttherapeutic
WBS.

MATERIALS AND METHODS

Four women (age range, 34-59 y) who had undergone thyroid-
ectomy for DTC were studied. The surgery had included paratra-
cheal lymphoadenectomy in patient 1 and paratracheal lymphoad-
enectomy plus left cervical lymphoadenectomy in patient 2. At
histology, patients 1-3 had a papillary carcinomaand patient 4 had
afollicular carcinoma. The patients’ clinical data are summarized
in Table 1. They were scheduled for our routine DTC follow-up,
which includes WBS and Tg after L-thyroxine withdrawa and
neck sonography.

At the time of the study, all patients were clearly hypothyroid as
indicated by their high thyroid-stimulating hormone (TSH) levels
(range, 65-98 pU/mL; reference range, 0.3-3.4 pU/mL). All
patients received an oral dose of 3,700 MBq 3! (for patients 2 and
4, this was the second radioiodine treatment in their DTC follow-
up). WBS was performed on a STARCAM 4000 gamma camera
(General Electric Medical Systems, Milwaukee, WI), using a high-
energy collimator, 5-7 d after radioiodine administration.

Serum TSH and Tg were measured by immunoradiometric
assay, using commercia Kits.

Radioactivity in scabs was measured with an automatic
vy-counter (Kontron Analytical, Basel, Switzerland) with a count-
ing efficiency of 85%. The coefficient of variation for the mea-
surements was 2.0% on 10 replicates. The sensitivity was 12.3 Bq.

RESULTS

Postsurgical WBS revealed a focus of 13 uptake in the
thyroid bed of patient 1, multiple foci of uptake in the neck
of patient 2, 1 area of uptake above the suprasternal notch of
patient 3, and 2 foci of uptake in the thyroid bed of patient
4. The Tg result was negative in patient 1 (<1.0 ng/mL) and
positive in patients 2—4 (range, 11-67 ng/mL; reference
range after total thyroidectomy, <3.0 ng/mL). In addition to
these areas of uptake, in al 4 patients WBS reveal ed another
focus of 131 accumulation that could not be attributed to a
distant metastasis.
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TABLE 1
Clinical Characteristics of 4 Patients Followed Up After Thyroidectomy for DTC

Patient TSH Tg

no. Sex Age (y) Surgery Histotype (nU/mL) (ng/mL) WBS

1 F 36 Total thyroidectomy and Papillary 65.0 <1.0 + (Neck)
cervical lymphoadenectomy

2 F 34 Total thyroidectomy and Papillary 98.0 67.0 + (Neck)
cervical lymphoadenectomy

3 F 46 Total thyroidectomy Papillary 54.0 11.0 + (Neck)

4 F 59 Total thyroidectomy Follicular 75.0 23.0 + (Neck)

Thyroid-stimulating hormone (TSH) and Tg were measured at time of WBS.

In patient 1, a small area was detected in the left leg and
was more evident on the posterior scan (Fig. 1A). Inspection
showed a superficial cut with a small, organized scab (Fig.
1B). A few hours after radioiodine administration, the pa-
tient had incidentally cut herself there while shaving with a
razor. The scab was carefully removed with a surgical blade
and collected in a plastic tube. An immediately repeated
scan of the leg showed that the positive area had disap-
peared. Radioactivity counting of the collected material
revealed an activity of 74 kBq 13 (0.0031% of the admin-
istered dose, corrected for radioisotope decay at the time of
WBS).

In patient 2, an area of uptake was present in the lower
third of the left leg (Fig. 2A). A dlight abrasion of the skin,
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FIGURE 1. (A) Posterior scan after 3,700 MBq '3'l were ad-
ministered to patient 1 shows focus of uptake (arrow) in lower
third of left leg on lateral side. (B) Photograph shows lateral view
of cutaneous lesion in same area.
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with a thin scab, was visible at this site (Fig. 2B). The
patient reported that a thorn from a rosebush had grazed her
leg at that site a few hours before she received the 131, As
had been done for patient 1, the scab was removed and
collected in a plastic tube. The area of uptake immediately
disappeared on WBS, whereas the collected material
showed an activity of 111 kBq (0.0046% of the adminis-
tered dose).

In patient 3, a positive area was detected at the middle
third of the right leg and was more visible on the anterior
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FIGURE 2. (A) Posterior scan after 3,700 MBq '3'l were ad-
ministered to patient 2 shows focus of uptake (arrow) in lower
third of left leg. (B) Photograph shows cutaneous lesion in same
area.
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scan. At inspection, a thin, 2- to 3-cm-long cutaneous red-
dish scab was visible at this site. Six days earlier (12 h after
radioiodine administration), through incidental trauma, the
patient had slightly cut herself.

In patient 4, a distinct focus of uptake was detected at the
level of the right knee, on the anterior side. Sweat or
clothing contamination was ruled out. Clearly visible at that
site was a small scab, which had resulted from an incidental
fal a few hours before radioiodine administration.

DISCUSSION

False-positive 131 WBS findings mimicking metastases
of differentiated thyroid carcinoma have long been reported.
In arecent review, Shapiro et al. (3) provided a classifica-
tion and organization system for artifacts, anatomic and
physiologic variants, and nonthyroidal pathologic processes
that may cause false-positive 1311 WBS results in patients
followed up for thyroid carcinoma.

We report here a newly identified cause of false-positive
WBS findings: posttraumatic scabs. In al 4 patients de-
scribed, an abnormal accumulation of radioiodine was ob-
served on the leg after administration of 3,700 MBq 3. In
all patients, the 13! uptake was localized at the site of a
superficial skin abrasion that occurred between a few hours
before and 12 h after radioiodine administration and was
followed by formation of a scab. In all patients, bone
metastasis in the leg was unlikely and a nonspecific, arti-
factual 13!l accumulation was readily suspected. Clinical
history, imaging findings, and the immediate disappearance
of the positive area after scab removal from patients 1 and
2 confirmed that the positive WBS findings had been arti-
factual. In these 2 patients, a concentration of radioiodinein
the collected scab was shown by measuring the radioactivity
init.

Two mechanisms may contribute to the false-positive
findings. First, the accumulation of 31 may result from the
inflammatory reaction after the trauma. In fact, vasodilation,
increased capillary permesbility, and humoral and cellular
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mediators of inflammation may together result in increased
delivery of 131 to the injured area (3). Second, the clot
giving rise to the WBS artifact may be rich in leukocytes,
which have been reported to be able to induce iodide or-
ganification by means of a myeloperoxidase (4). lodination
of bacteria may be part of the antibacterial effect of white
blood cells (5). Retention of 3! in the leukocytes of post-
traumatic clots, therefore, may also explain our false-posi-
tive WBSfindings. Finally, the possibility of an unidentified
iodinated protein involved in the process of blood coagula
tion cannot be ruled out.

CONCLUSION

Our findings suggest that similar false-positive results are
possible when subcutaneous or internal trauma gives origin
to ecchymosis or bleeding shortly before or after 13! ad-
ministration. This condition may not be readily recogniz-
able and may cause serious diagnostic artifacts. This new
type of false-positive 1311 WBS result should be taken into
account to avoid inappropriate diagnostic or therapeutic
approaches.
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