Multiple non-malignant iodine uptake in a 131I whole body scan of a
patient with papillary thyroid carcinoma: Importance of SPECT/CT
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ABSTRACT
After thyroidectomy in papillary thyroid carcinoma (PTC) patients, whole body radioiodine scan (WBIS) is necessary for
localization of any abnormal radioiodine avid lesions. However false-positive radioiodine uptake in WBIS can be problematic.
We report a 32 years old female patient with PTC. After thyroidectomy and radioiodine therapy WBIS was performed. In her
post therapy WBIS, there were zones of radioiodine uptake in the chest, mediastinum, and pelvic regions. In SPECT/CT, we
encountered simultaneous uptake of radioiodine in breast, thymus, adnexa and intrauterine device (IUD) site. SPECT/CT
images could identify these potential false positive uptakes as benign accumulations of the tracer.
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Fig 2. SPECT/CT of the chest showed radioiodine uptake in the
anterior mediastinum compatible with thymus (arrow).
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CASE PRESENTATION
A 32 years old female patient with history of PTC and
total thyroidectomy with cervical lymph node
dissection 2 years previously was referred to our
department for whole body radioiodine scan post 131I
treatment. The patient has received 131I treatment 3
times (150 mCi each time overall 450 mCi). The
indication of the last 131I treatment was increase in
serum thyroglobulin level. The whole body scan was
performed 7 days after treatment with 150 mCi 131I
using a large field of view gamma camera equipped
with high energy collimator and 131I photopeak in a
whole body mode (7cm/min). There were zones of
tracer uptake in the mediastinum, anterior chest
bilaterally, and pelvis (Figure 1).

Regarding the whole body image findings, SPECT/CT
was performed.
In her WBIS there were zones of radioiodine uptake in
the anterior aspect of the chest, mediastinum, and
pelvis (Figure 1).
So SPECT/CT images from the chest, abdomen and
pelvis were obtained (Figures 2, 3, 4 and 5).

Fig 3. SPECT/CT of the chest also showed bilateral breast uptake
(arrows).
Fig 1. Whole body radioiodine scan showed zones of tracer uptake
in the anterior aspects of the chest (bilaterally), mediastinum and
pelvis.
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INTRODUCTION
Total thyroidectomy and 131I therapy have well-known
central roles in treatment of differentiated thyroid
carcinoma (DTC). 131I has was used in the follow-up
and management of DTC. Lymph nodes (LN)
metastasis is the main region for the metastasis in
patients with DTC. After the lung, bone and brain
metastases, metastases to the other organs such as
liver, breast, kidney are unusual [1, 2]. Identifying the
metastatic sites has a significant influence on the
management and prognostication of patients with
DTC. 131I uptake by thyrocytes is based on sodium
iodide symporter uptake (NIS). NIS is seen in some
other tissues too. But most organs (for example liver)
do not have NIS [1]. Single photon emission computed
tomography/computed tomography (SPECT/CT) can
simultaneously provide functional and anatomical
information; therefore, SPECT/CT is useful for better
localization of the sites of the radioiodine uptake in 131I
whole body scan (WBIS) in DTC [2].
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SPECT/CT of the chest showed radioiodine uptake in
the anterior mediastinum compatible with thymus
(Figure 2). Figure 3 showed bilateral breast uptake.
SPECT/CT images showed radioiodine uptake in the
right adnexus (Figure 4, arrow) which was due to
luteal body iodine uptake as the patient was in her midmenstruation cycle.
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Fig 4. There was radioiodine uptake in the right adnexus (arrow)
which was due to luteal body iodine uptake as the patient was in her
mid-menstruation cycle.

DISCUSSION
In our patient, SPECT/CT showed the exact locations
of abnormal radioiodine uptake and revealed their
benign nature. This added value of SPECT/CT over
whole body 131I scans is compatible with the previous
studies in this regard [3, 4].
The locations of radioiodine uptake were breasts,
thymus, adnexus and peri-IUD in the uterus. Several
studies suggest that thymus may show radioiodine
accumulation which can mimic mediastinal metastasis
on whole body iodine scan. This is usually due to
functional uptake of thymus secondary to sodiumiodide symporter expression [5-7].
Radioiodine accumulation in breast tissue can also
happen.
Primary
breast
malignancy,
hyperprolactinemia, normal breast tissue and lactating
breast are the most common reasons for breast iodine
uptake [8]. Clinical & para clinical assessments in our
patient didn’t show any breast abnormality which
denotes a benign breast uptake.
Adnexa are common sites of inflammation in females.
Menstrual cycle, ovarian cysts or malignancies,
uterine fibroid tissue and myoma are the most
common contributors of false-positive findings in
female adnexa and uterus [8-12]. In our patient, the
cause of increased activity in the adnexus was luteal
body radioiodine uptake in the mid menstruation
cycle.
Foreign bodies (such as IUD) can also induce
inflammatory response and may lead to false-positive
iodine uptake [11, 13]. This was also the case in our
patient as peri-IUD tissue showed avid iodine uptake.
Our case underscores the importance of SPECT/CT in
localization of abnormal radioiodine uptake in WBIS.
Adding a CT to SPECT has some advantage such as
clarifying difficult presentations such as metastatic
lesions to unexpected sites or tissues, revealing
unexpected foci of pathologic activity in planar
images.
Its disadvantages including additional imaging time
and patient discomfort and claustrophobia. In our
patient, four sites of benign radioiodine uptake were
noted all in one patient which is very unusual in whole
body iodine scan.
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