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Minimal pericardial effusion on iodine 131 whole-body scan could

be a false-positive finding

Na Han, Yingying Zhang, Zengmei Si, Guogiang Wang, Chenghui Lu, Xufu Wang

Department of Nuclear Medicine, the Affiliated Hospital of Qingdao University, Qingdao, China

Correspondence to: Xufu Wang, MD, PhD. Department of Nuclear Medicine, the Affiliated Hospital of Qingdao University, No. 16 Jiangsu Road,

Qingdao 266000, China. Email: wangxufu@sina.com.

Submitted Sep 29, 2023. Accepted for publication Jan 02, 2024. Published online Jan 18, 2024.

doi: 10.21037/qims-23-1375
View this article at: https://dx.doi.org/10.21037/qims-23-1375

Introduction

Todine 131 ("'T) whole-body scan (WBS) is critical to the
management of patients with differentiated thyroid cancer
(DTC) in clinical practice. It can detect normal thyroid
remnants and recurrent or metastatic disease. However,
P'T WBS may lead to false-positive results due to a variety
of physiological or pathological reasons, which may make
it difficult to correctly interpret *'T WBS and determine
whether there is disease recurrence or metastasis. Generally,
the false-positive findings on ""'T WBS can be categorized
as physiological false-positive uptake, pathological false-
positive uptake, or retention of "*'I and contamination (1).
For the retention of "'I, pericardial effusion has been
reported in previous reports, but the "*'T uptake is generally
faint or the volume of the pericardial fluid is moderate
or large (2-7). Here, we report a case of papillary thyroid
carcinoma (PTC) in a 33-year-old woman who showed
intense uptake of "’'T with a minimal pericardial effusion
after "’'T treatment.

Case presentation

All procedures performed in this study were in accordance
with the ethical standards of the institutional and/or national
research committee(s) and with the Helsinki Declaration (as
revised in 2013). Written informed consent was obtained
from the patient for publication of this case report and
accompanying image. A copy of the written consent is
available for review by the editorial office of this journal.

A 33-year-old woman with PTC was admitted to
our department for radioiodine therapy (RT) after total
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thyroidectomy and left side lymph node dissection. The
pathology results showed that the right lobe was Hashimoto
thyroiditis, the left lobe was PTC with the tall cell variant,
and the tumor diameter was 1.2 cm. Among the lymph
nodes of the left cervical region, 7 of 37 were involved. Her
risk stratification for the prediction of persistent or recurrent
disease before "' therapy was intermediate according to the
2015 American Thyroid Association (ATA) guidelines (8).
The patient was in a state of euthyroidism, with a thyroid-
stimulating hormone (TSH) level of 2.35 pIU/mL (normal
range, 0.27-4.20 plU/mL), a free triiodothyronine 3 (F13)
level of 5.65 pmol/L (normal range, 3.10-6.80 pmol/L),
and an FT4 level of 20.9 pmol/L (normal range, 12.0-
22.0 pmol/L) before surgery. She was then admitted to our
department for RT 4 weeks after surgery.

After withdrawing from thyroid hormone treatment
for 3 weeks after thyroid surgery, the patient’s serum
thyroglobulin (T'g) level, serum antithyroglobulin antibody
(TgAb) level, and TSH level was 14.00 pIU/mL (reference
range, 1.4-78 plU/mL), 15.80 IU/mL (reference range,
0-115 IU/mL), and 47.800 pIU/mL, respectively. Four
days after oral administration of 5.55 GBq (150 mCi) of "''I,
a whole-body planar scan showed two intense foci of "''I:
one in the thyroid bed (arrowhead, Figure 14,1B) and the
other in the chest with a heart-like pattern (arrows, Figure
1A4,1B). Subsequently, single-photon emission computerized
tomography and computed tomography (SPECT/CT)
was performed, which revealed a lesion in the thyroid bed
representing residual thyroid tissue and another in the
pericardium, particularly in the superior pericardial recess
(arrows in Figure 1C-1E) and the anterior inferior sinus of
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Figure 1 Posttherapeutic "*'I WBS and SPECT/CT findings. "*'T WBS showed two foci of "*'I (A,B, arrow and arrowhead; A: anterior view;
B: posterior view). SPECT/CT was performed and revealed minimal pericardial effusion in the superior pericardial recess (C-E, arrows;
SPECT: C; CT: D; SPECT/CT fusion: E) and the anterior inferior sinus of the pericardium (F-H, arrows; SPECT: F; CT: G; SPECT/

CT fusion: H). In the maximum intensity projection image (I), heart-like pattern foci were observed in the pericardium, especially in the

superior pericardial recess and anterior inferior sinus of the pericardium. After 5 days of levothyroxine therapy, the patient underwent

echocardiography, which had normal findings (J). WBS, whole-body scan; SPECT, single-photon emission computed tomography; CT,

computed tomography; "''I, iodine-131.

the pericardium (arrows in Figure 1F-1H), with minimal
pericardial effusion. The maximum intensity projection
(MIP) image (Figure 11) also showed heart-like pattern foci
in the pericardium. After 5 days of levothyroxine therapy,
the patient underwent echocardiography, which showed
normal results (Figure 17).

After 3 years of follow-up, there was no sign of
metastatic or recurrent disease, her inhibitory Tg level
was less than 0.04 ng/mL, the TgAb level was less than
10 IU/mL, and the imaging examinations were negative.
Her echocardiography showed normal results. Therapeutic
evaluation showed an excellent response from RT. She
became pregnant and gave birth to a healthy baby 2 years
after RT.

Discussion

"'T WBS is a highly sensitive method for detecting
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metastatic or recurrent disease in patients with DTC (9).
The correct interpretation of ''T WBS is essential for the
appropriate management of patients with thyroid cancer.
The abnormal uptake outside the thyroid bed in "'T WBS
must be studied carefully, and the false-positive results
of these findings need to be considered. Further imaging
modalities are often required to explain the unexpected
uptake of "', but the lack of data for anatomical location on
planar imaging protocols makes it difficult to direct further
management. In this context, SPECT/CT is a highly
valuable tool for determining the exact anatomic localization
of the "'T acid foci as detected on planar imaging
protocols (10). Meanwhile, some studies have reported that
SPECT/CT also has a higher sensitivity and specificity than
"'T WBS (11,12). In one study, the false-positive findings
on "'T WBS were categorized as physiological false-positive
uptake, pathological false positive uptake, retention of
PIT, and contamination (1). For the retention of "'I, it was
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reported that pleural or pericardial effusions can accumulate
" via the passive diffusion of "'T (13) or by partially active
transport (14). There are some case studies and reviews
of false-positive radioiodine uptake occurring due to the
rapid development of pericardial effusion secondary to
thyroid hormone withdrawal-related hypothyroidism (2-7).
However, in other case studies, the radioiodine uptake
was reported to be consistently faint or the volume of the
pericardial fluid moderate or large. Our case indicated
that an increase in "'T activity may not be associated with
the volume of the pericardial fluid and that even minimal
pericardial effusion may contribute to an extreme false-
positive finding. Moreover, our case demonstrated that
SPECT/CT imaging can be helpful for identifying the
cause of increased activity due to its ability to clearly
visualize pericardial effusion on the corresponding CT
images.
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