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Öz
Amaç: Radyoaktif iyot diferansiye tiroid karsinomu (DTK) görüntülemesinde kullanılan en yüksek özgüllüğe sahip 
radyonükliddir. Duyarlılık ve özgüllüğü yüksek olmakla birlikte I-131 tüm vücut tarama sintigrafisinde (TVTS) yanlış pozitif I-131 
tutulumu görülebilmekte ve bu durum tanısal güçlüklere ve gereksiz tedavi uygulanmasına neden olabilmektedir. Bu çalışmada 
I-131 TVTS’de izlenen beklenmedik yanlış pozitif I-131 tutulumlarına ait TVTS ve tek foton emisyon bilgisayarlı tomografisi/
bilgisayarlı tomografi (SPECT/BT) görüntüleme bulguları ile hastaların klinik sonuçlarının ve SPECT/BT görüntülemenin 
katkısının sunulması amaçlanmıştır. 
Yöntem: Kliniğimizde takipli 1507 DTK tanılı hastaya ait I-131 TVTS’leri retrospektif olarak incelendi ve alışılagelmiş yanlış 
pozitif I-131 tutulumları (timüs, meme gibi) çalışma dışında bırakıldı. Eş zamanlı SPECT/BT görüntüleri olan ve beklenen alanlar 
dışında izlenen yanlış pozitif I-131 tutulumları çalışmaya dahil edildi.

Abstract
Objective: Radioiodine is the most specific radionuclide for differentiated thyroid carcinoma (DTC) imaging. Despite its high 
specificity and sensitivity, false-positive I-131 uptake could be seen on whole body scan (WBS) that may lead to misdiagnosis 
and unnecessary radioiodine treatment. In this study, we aimed to present the I-131 WBS and concomitant single photon 
emission computed tomography/computed tomography (SPECT/CT) images of unexpected false-positive radioiodine uptake 
along with the patients’ clinical outcomes and the contribution of SPECT/CT imaging. 
Methods: I-131 WBSs of 1507 patients with DTC were retrospectively reviewed, and anticipated I-131 uptakes (like in breasts 
or thymus) were excluded from the study. The unexpected false-positive I-131 uptakes with concomitant SPECT/CT imaging 
were included in the study.
Results: Twenty-one patients had 23 unexpected I-131 uptakes on WBS and concomitant SPECT/CT imaging. The vast 
majority (87%) of these cases were seen on post-therapeutic I-131 WBS. Most of the false-positive I-131 uptakes could be 
explained by SPECT/CT and radiologic findings, and were secondary to non-thyroid conditions (bronchiectasis, lung infection, 
subcutaneous injection into gluteal fatty tissue, aortic calcification, benign bone cyst, vertebral hemangioma, recent non-
thyroid surgical procedure site, rotator cuff injury, mature cystic teratoma and ovarian follicle cyst). However, the possible 
reasons of 9 false-positive I-131 uptakes could not be explained by radiologic findings. 
Conclusion: We suggest that false-positive I-131 uptake and its underlying mechanisms (inflammation, trapping, increased 
perfusion, etc.) must be kept in mind in patients with thyroid cancer and unexpected findings must be considered together 
with serum thyroglobulin levels, SPECT/CT and radiologic findings in order to avoid misdiagnosis and unnecessary radioiodine 
treatment.
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Introduction 

Differentiated thyroid carcinoma (DTC), including papillary 
and follicular thyroid cancer, represents over 90% of all 
thyroid cancer cases (1). The primary treatment of choice in 
DTC is surgery (1,2). DTC patients, except microcarcinomas 
with no extension beyond the thyroid capsule and without 
lymph node or distant metastasis, receive radioiodine 
treatment after surgery (3). Radioiodine is the most specific 
(>90%) radionuclide for DTC imaging (3). Post-therapeutic 
I-131 whole body scan (WBS) is used for restaging while 
diagnostic I-131 WBS is used for the follow-up of DTC patients. 
Despite its high specificity and sensitivity, false-positive 
I-131 uptake could be seen on I-131 WBS (4,5,6,7,8,9,10). 
Functional (residual or metastatic) thyroid tissue is not 
the only tissue that accumulates radioiodine, but also 
salivary glands, liver, breasts and thymus could accumulate 
radioiodine. Also, gastrointestinal and urinary system can 
be visualized in radioiodine scans due to iodine excretion. 
In addition to these organs and systems, unexpected and 
false-positive radioiodine accumulation could be seen 
on I-131 WBS which might lead to misdiagnosis and 
unnecessary radioiodine treatment (8,9). Further imaging 
modalities are usually required to explain the unexpected 
I-131 uptake, but it is difficult to guide further examinations 
due to the absence of anatomical location data on planar 
imaging protocols. In such cases, single photon emission 
computed tomography/computed tomography (SPECT/
CT) hybrid imaging is a very useful modality to determine 
the exact anatomic localization of the I-131 avid foci that 
was detected on I-131 WBS. CT component of the hybrid 
imaging not only improves attenuation correction, but 
also improves the planar data interpretation by offering 
the opportunity to differentiate between abnormal and 
physiologic structures, and sometimes low dose CT images 
help to diagnose the underlying pathology.

In this study, we aimed to present the imaging findings 
[I-131 WBS, SPECT/CT, magnetic resonance imaging 
(MRI), etc.], and clinical outcomes of patients as well as 
the contribution of SPECT/CT imaging in unexpected false-
positive I-131 accumulation, and to discuss the underlying 
etiology of these cases. 

Materials and Methods

Patients

From May 2012 to April 2015, 1507 DTC patients’ 
radioiodine scans were retrospectively reviewed. 
Radioiodine contaminations and expected physiologic I-131 
uptakes like in the breasts or thymus were excluded from 
the study. Concomitant SPECT/CT imaging was performed 
to determine the exact anatomical localization of the 
I-131 avid foci on WBS and to exclude contaminations and 
expected physiologic I-131 uptakes. The unexpected I-131 
uptakes on WBS were determined as false-positive for DTC; 
if non-thyroid pathologies were demonstrated by SPECT/CT 
and/or radiologic imaging, or no anatomic pathologies were 
detected by concomitant SPECT/CT or further radiologic 
imagings with low serum thyroglobulin (Tg) levels and 
negative follow-up diagnostic I-131 scans. According to 
these parameters, 21 patients with 23 unexpected false-
positive I-13 uptakes were included in the study. 

Follow-up Protocol

In order to prevent thyroid remnants from stunning, 
diagnostic I-131 WBSs were not performed before the 
administration of therapeutic dose. Radioiodine therapy 
was performed according to the guideline for radioiodine 
therapy of DTC (11).  In the presence of abnormal findings 
on post-therapeutic or diagnostic I-131 WBS, concomitant 
SPECT/CT imaging was performed. Afterwards, further 
diagnostic investigations were performed in patients with 
abnormal laboratory or imaging findings and in patients 
with persistent disease, repetitive radioiodine therapies 
were administered at least 3 months after I-131 WBS.

Imaging Protocol

Planar I-131 WBS was performed in both anterior and 
posterior projections using dual-head gamma-camera 
(Infinia Hawkeye 4®, GE Healthcare) with high-energy, 
parallel-hole collimators. Continuous acquisition mode 
was used at a table speed of 8 cm/min with a 1,024x256 
matrix. The photopeak was 364 keV with a ±10% window. 
Additional images were required in case of unexpected 
iodine uptakes or accumulations that give an impression 
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Bulgular: Yirmi bir hastada 23 adet eş zamanlı SPECT/BT ile lokalize edilen, beklenmedik yanlış pozitif I-131 tutulumu saptandı. 
Bulguların büyük çoğunluğu (%87) post-terapötik TVTS’de izlendi. Yanlış pozitif tutulumların çoğunun eş zamanlı SPECT/BT 
ve radyolojik bulgular ile tiroid dışı nedenlere (bronşektazi, akciğer enfeksiyonu, gluteal yağlı dokuya subkutan enjeksiyon, 
aort kalsifikasyonu, benign kemik kisti, vertebral hemanjiom, yakın zamanlı tiroid dışı cerrahi girişim, rotator kılıf yaralanması, 
matür kistik teratom ve overde follikül kisti) bağlı olduğu anlaşıldı. Dokuz hastada ise yanlış pozitif iyot tutulumu radyolojik 
görüntüleme bulguları ile açıklanamadı. 

Sonuç: Tiroid kanserli hastalarda yanlış pozitif I-131 tutulumunun izlenebileceği ve altta yatan mekanizmaları (enflamasyon, 
kanlanma artışı, kistik lezyonda tutulum vb.) akılda tutularak, beklenmeyen I-131 tutulumlarının serum tiroglobulin düzeyi, 
SPECT/BT ve radyolojik verilerle birlikte değerlendirilerek gereksiz tedavilerin önüne geçilmesi gerektiği sonucuna varılmıştır.

Anahtar kelimeler: I-131, radyoaktif iyot, sintigrafi, SPECT/BT, tiroid, kanser
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of physiologic uptake (scanning after drinking a glass of 
water to wash out physiologic uptake in the esophagus) or 
contamination (scanning after removing the contamination 
and taking off the stained clothes). Additional spot views 
are performed using a 256x256 matrix for 5 min/view.

Imaging with SPECT/CT requires a long scanning time. 
Therefore, in our department SPECT/CT (Infinia Hawkeye 
4®, GE Healthcare) is not performed routinely. SPECT/CT 
imaging is performed for specific sites which are determined 
by a nuclear medicine physician based on the WBS and 
additional spot images. Emission SPECT images are 
acquired with a matrix size of 128x128, and the photopeak 
was 364 keV with a ±10% window. A total image of 60 
frames is acquired over 360˚ with an acquisition time of 40 
s/frame, angular step of 6, and zooming factor of 1. After 
SPECT acquisition, a CT scan is acquired for attenuation 
correction with a low-dose, 4-slice helical CT scanner. 
The CT parameters are 140 kV and 2.5 mAs. The images 
are reconstructed with conventional iterative algorithm, 
ordered subset expectation maximization and fused with 
CT images by using software (Xeleris®, GE Healthcare) for 
multiplanar reformatted image display.  

Results

Twenty-one patients with 23 unexpected false-positive 
I-131 uptakes were reviewed. The vast majority (87%) of 
unexpected findings were seen in post-therapeutic I-131 
WBS after first ablation treatment, while the rest (13%) 
were seen on diagnostic WBSs. 

The study included 21 patients with a median age of 58 
(range 28-77 years) and a female/male ratio of 2.5:1. 
Nineteen patients had papillary thyroid carcinoma while 
2 patients had follicular thyroid carcinoma. The histologic 
subtypes of papillary thyroid carcinoma were conventional 
in 10 (48%), follicular variant in 8 (38%) patients and 1 
(5%) patient had oncocytic variant of papillary thyroid 
carcinoma.

Out of the 23 unexpected findings, the number of lesions 
located in the cranial, thoracic, abdominal and pelvic regions 
were 1, 15, 1 and 6, respectively. One of the patients had 
false-positive I-131 uptakes in both the thoracic and pelvic 
regions. Also, one patient had 2 false-positive uptakes in the 
thoracic region, one of them in the lung and the other on 
the rib. The locations and possible etiologies of unexpected 
false-positive iodine uptakes are listed in Table 1.

Evaluation of the unexpected uptakes in the thoracic 
region (n=15), which was the most common region of 
false-positive I-131 uptakes in our study, revealed that 14 of 
them were focal uptakes while one was a mild and diffuse 
uptake like a thick band in the lung. On SPECT/CT images, 
5, 2, 2, 1 and 5 of the false-positive uptakes in the thoracic 
region were located in the lung parenchyma, vascular 
structures, inflamed soft tissue, anterior mediastinum and 
bones, respectively.  

Serum Tg levels of the patients with unexpected I-131 
uptakes in the lung parenchyma were low (0.3-19 ng/mL) in 
terms of lung metastasis. In two patients with focal activity 
accumulation in the lung parenchyma, it was remarkable 
that on CT images there were findings concordant with 
bronchiectasis on the same area of I-131 uptake on SPECT/
CT images (Figure 1). In 2 cases, no pathology was detected 
that could explain the I-131 uptake in the lungs. In one 
case, while there was a mild and diffuse I-131 uptake that 
was shaped like a thick band on the left lung in SPECT/CT 
images, no pathologic finding was found on this area on 
CT images (Figure 2). On inquiry, the patient had a history 
of using antibiotics due to lung infection approximately 
one month ago. The radioiodine uptake was thought to be 
secondary to the previous lung infection. 

The concomitant SPECT/CT imaging of five of the unexpected 
I-131 uptakes in the thoracic region demonstrated that 
I-131 involvements were localized to the bone. Serum Tg 
levels of these patients were low (0.3-11.9 ng/mL) for bone 
metastasis. In 4 cases, the activity accumulations were 
located to the ribs. However, no etiology that could cause 
I-131 involvement was deterrmined. Focal I-131 uptake 
of one case was located to the clavicle. This patient has 
been reported as a case-report earlier, in whom the focal 
I-131 uptake corresponded to a hypodense area in the left 
clavicle on CT images (4). An MRI revealed that the finding 
belonged to a benign lesion, a simple bone cyst.

One patient was treated with high dose I-131 because 
of multiple lung metastases with a serum Tg level of 279 
ng/mL. On post-therapeutic I-131 WBS, besides the lung 
metastases, an intense I-131 uptake was determined at 
the posterior upper zone of the right hemi-thorax (Figure 
3). SPECT/CT images demonstrated that the uptake 
was adjacent to the right scapula, and localized to skin/
subcutaneous soft tissue. Moreover, surgical sutures were 
present in this area. It was understood that the patient 
had an operation due to a soft tissue lesion adjacent to 
the scapula before radioactive iodine (RAI) treatment, the 
pathology report of that lesion was interpreted as spindle-cell 
mesenchymal tumor. Following the second RAI treatment, 
the patient had no pathologic findings on I-131 WBSs and 
no clinical complaints. At the end of 3-years of follow-up 
period, the patient still has a mildly elevated serum Tg level 
(7.5 ng/mL) with thyroid-stimulating hormone stimulation. 

Serum Tg levels of other 4 unexpected focal I-131 uptakes 
in the thoracic region were between 0.2 and 8 ng/mL. On 
SPECT/CT images, 2 of these 4 patients had focal I-131 
uptake that was in accordance with aortic wall calcification 
and one patient had focal I-131 uptake in the anterior 
mediastinum without any density change on CT images. 
The other patient had an I-131 accumulation on the left 
shoulder on planar WBS that was adjacent to the left 
humeral head on SPECT/CT images. On inquiry, it was 
learned that the patient had a history of rotator cuff tear of 
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the left shoulder. It was thought that the I-131 uptake was 
secondary to this condition.

When the unexpected uptakes in the pelvic region (n=6), 
which was the second most common region of false-positive 
I-131 uptakes in our study, were further evaluated, it was 
remarkable that all unexpected findings were identified on 
post-therapeutic scans with low serum Tg levels (0.2-4.6 
ng/dL). 

On SPECT/CT images, the I-131 uptakes of 2 patients 
correlated to the ovaries. One of these patients was operated 
due to an ovarian-origin lesion and was diagnosed with 
mature cystic teratoma without thyroid tissue. This patient 
has been presented as a case report earlier (5). In the other 
case with I-131 uptake in the ovary, an ovarian hypo-dense 
cystic area was monitored on SPECT/CT images (Figure 4). 
Pelvic ultrasound (USG) demonstrated no pathology except 
a follicle cyst and it was thought that the I-131 uptake in 
the ovary was secondary to this cystic lesion. 

Focal activity accumulation was observed in the pelvic region 
in 3 patients on posterior image of post-therapeutic I-131 
WBS (Figure 5). It was hard to distinguish those activities 
from urinary contamination, so additional planar spot 
images were obtained. If the pelvic uptakes were persistent 
then concomitant SPECT/CT imaging was performed. On 
SPECT/CT images, it was found that the uptakes were 
localized to gluteal adipose tissue and it was evident that 
they matched with old injection sites in subcutaneous fatty 
tissue on CT images. On inquiry, all 3 cases had a history of 
gluteal injections within the last 2 months. Therefore, no 
further examination was required for these patients.

On post-therapeutic I-131 WBS, a patient had focal I-131 
uptakes in the left hemithorax and posterior pelvic region. 
The patient’s serum Tg level was low (3.7 ng/dL) for 
metastasis. The thoracic radioiodine uptake corresponded 
to the rib, and no pathologic finding was found on 
CT images. The uptake in the posterior pelvic region 
corresponded to the fifth lumbar vertebra on SPECT/CT. 

Table 1. Localization sites and possible etiologies of false positive I-131 uptakes

Patient 
no

I-131 WBS (post-
therapeutic/diagnostic)

SPECT/CT 
region

Localization of unusual 
I-131 uptake

Tg* 
(ng/mL)

Follow-up 
Tg** (ng/mL)

Etiology

1 Post-therapeutic Thoracic Soft tissue 3.2 <0.2 Rotator cuff injury

2 Post-therapeutic Thoracic Soft tissue 279 7.5 Inflammation after surgery

3 Post-therapeutic Thoracic Vascular structure 8 <0.2 Aortic calcification

4 Post-therapeutic Thoracic Vascular structure 1.4 <0.2 Aortic calcification

5 Post-therapeutic Thoracic Mediastinum 0.2 <0.2 Undetermined

6 Post-therapeutic Thoracic Lung 0.3 <0.2 Bronchiectasis

7 Post-therapeutic Thoracic Lung 10 <0.2 Bronchiectasis

8 Post-therapeutic Thoracic Lung 8 0.7 Lung infection

9 Post-therapeutic Thoracic Lung 19 1.9 Undetermined

10 Diagnostic Thoracic Lung 0.3 <0.2 Undetermined

10 Diagnostic Thoracic Bone-rib 0.3 <0.2 Undetermined

11 Post-therapeutic Thoracic Bone-rib 11.9 1.0 Undetermined

12 Post-therapeutic Thoracic Bone-rib 3.4 <0.2 Undetermined

13 Post-therapeutic Thoracic Bone-clavicle 2.4 <0.2 Benign bone cyst

14 Post-therapeutic Thoracic Bone-rib 3.7 0.3 Undetermined

14 Post-therapeutic Pelvic Bone-vertebrae 3.7 0.3 Vertebral hemangioma

15 Post-therapeutic Pelvic Soft tissue 0.2 <0.2 Subcutaneous injection site

16 Post-therapeutic Pelvic Ovary 1.4 <0.2 Mature cystic teratoma

17 Post-therapeutic Pelvic Ovary 7.2 <0.2 Follicle cyst

18 Post-therapeutic Pelvic Soft tissue 2.2 <0.2 Subcutaneous injection site

19 Post-therapeutic Pelvic Soft tissue 0.6 <0.2 Subcutaneous injection site

20 Post-therapeutic Abdominal Soft tissue 5.2 <0.2 Undetermined

21 Diagnostic Head Bone-calvarium 0.5 0.2 Undetermined

*Serum thyroglobulin level at false positive uptake on I-131 WBS, **Serum thyroglobulin level at follow-up I-131 whole body scan.
WBS: Whole body scan, SPECT/CT: Single photon emission computed tomography/computed tomography, Tg: Thyroglobulin
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On MRI images there was a hyper-intense lesion on T1 and 
T2-weighted sequences in accordance with hemangioma in 
the fifth lumbar vertebra.

In a patient with a focal I-131 uptake on the right abdominal 
region, the uptake was found to correlate with soft tissue 
at the intercostal area adjacent to the liver on SPECT/CT 

images. However, no etiology that can explain I-131 uptake 
could be detected by abdominal CT or USG. 
During diagnostic I-131 WBS of one patient, focal activity 
accumulation was identified in the cranium on posterior 
planar image. On SPECT/CT, an activity was detected at 
the right parieto-occipital area. There wasn’t any density 
change on CT images. No etiology could be found by 2 
cranial MRs obtained with an interval of 6 months. 

Figure 1. There was I-131 uptake at the lower zone of the right hemithorax 
on the anterior image of post-therapeutic I-131 whole body scan (A, 
arrow). The focal activity accumulation in the lung parenchyma on fused 
single photon emission computed tomography/computed tomography 
(CT) image (B), and findings on CT images (C, D) were concordant with 
bronchiectasis. The diagnostic I-131 scan (E) did not reveal any pathologic 
uptake and the serum thyroglobulin level was low (<0.2 ng/mL)

Figure 3. An intense I-131 uptake was identified at the upper zone of 
the right hemithorax (arrow) on posterior image of post-therapeutic I-131 
whole body scan (A) in addition to lung metastasis. On axial computed 
tomography (CT) (B) and fused single photon emission computed 
tomography (SPECT)/CT images (C), the finding was adjacent to the right 
scapula, and localized to the skin/subcutaneous soft tissue. In addition, 
on coronal CT (D) and SPECT/CT images (E) surgical sutures related to 
a non-thyroidal soft tissue excision prior to radioiodine treatment were 
detected. On follow-up I-131 scan (F) there wasn’t any pathologic uptake 
but the patient still had a mildly elevated serum thyroglobulin level (7.5 
ng/mL) with thyroid-stimulating hormone stimulation

Figure 2. A mild diffuse I-131 uptake at the lower zone of the left 
hemithorax (arrow) was seen on posterior image of post-therapeutic 
I-131 whole body scan (A) in addition to residual thyroid tissue. The 
uptake in the left lung parenchyma was shaped like a thick band that 
could be compatible with the trajectory of a previous lung infection that 
was detected on fused single photon emission computed tomography/
computed tomography images (B), and no pathologic finding was found 
on this area on computed tomography images (C). On diagnostic I-131 
scan (D) there wasn’t any pathologic uptake and the serum thyroglobulin 
level was low (0.7 ng/mL)

Figure 4. On anterior image of post-therapeutic I-131 whole body scan (A), 
in addition to residual thyroid tissue, there was a focal I-131 accumulation 
over the left side of the bladder (arrow). Fused single photon emission 
computed tomography/computed tomography (CT) image (B) showed 
that the I-131 uptake was localized to the left ovary and a hypodense 
cystic area in the left ovary was identified on CT image (C). The follow-
up diagnostic I-131 scan (D) was normal and the thyroglobulin level was 
undetectable (<0.2 ng/mL)
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Tg values were determined during follow-up diagnostic 
I-131 WBS in all cases, and varied between <0.2 and 1.9 
ng/mL except the case with lung metastasis (stimulated Tg: 
7.5 ng/mL, unstimulated Tg <0.2 ng/mL). There was no 
pathologic finding on diagnostic I-131 WBSs, and patients 
are being followed-up for 1-3 years as disease-free. All of 
the patients’ unstimulated Tg levels remain low (0.2 ng/
mL).

Discussion

Sodium iodide symporter expression is one of the well-
known mechanisms that is responsible for RAI uptake in 
tissues. The physiologic I-131 uptake in the thymus, breast, 
salivary gland and gastrointestinal system in addition to 
the thyroid tissue is explained with this mechanism. In 
addition, false-positive uptake might be encountered in 
I-131 WBSs by mechanisms such as metabolism of I-131-
labeled thyroid hormones (liver uptake), retention and 
contamination of physiologic secretions and body fluids 
containing radioiodine (saliva, tears, sweat, urine, blood, 
exudate, transudate, gastric and mucosal secretions, etc.), 
uptake and retention of radioiodine in inflamed tissues. 
Nevertheless, mechanism of the uptake of activity observed 
in a group of patients is not completely understood yet 
(8,9). 

Increased perfusion and vasodilation, and enhanced 
capillary permeability in pulmonary infections are suggested 
to cause I-131 accumulation (8). Although rare, false-
positive I-131 uptake secondary to active or inactive lung 

infections has been reported in the literature (12,13). Also, 
in this study, an accumulation of activity that was attributed 
to infection was observed in a patient with a previous 
history of lung infection. 

Accumulation of bronchial secretions in bronchiectasis 
causes I-131 uptake (8). Focal I-131 accumulations that might 
be confused with lung metastasis due to bronchiectasis had 
been reported in the literature (14,15). Also, observation 
of activity accumulation in the bronchiectasis area in 2 
patients in this study supports this finding. 

To identify the exact localization of an uptake site on 
planar I-131 WBS is difficult due to the lack of anatomic 
landmarks. SPECT/CT, the hybrid imaging modality that 
combines SPECT scan with CT scan, is very useful to 
determine the exact anatomic location of the I-131 avid 
foci that is detected on I-131 WBS. Further imaging 
modalities are usually required to explain unexpected I-131 
uptakes. CT component of the hybrid imaging improves the 
planar data interpretation by offering the opportunity to 
differentiate between abnormal and physiologic structures. 
Sometimes low dose CT component of SPECT/CT imaging 
helps to diagnose the underlying pathology. Maruoka et 
al. (16) reported that the interpretation was altered to be 
physiologic or benign uptake in 38% of patients with the 
addition of SPECT/CT. Also SPECT/CT imaging helps for 
choosing the optimal imaging modality (USG, MRI, contrast 
enhanced CT, etc.) if the CT component fails to determine 
the underlying etiology of an uptake site. 

Three patients with I-131 uptake in the gluteal fatty tissue 
had a recent history of gluteal injection. This finding was 
thought to be secondary to the probable inflammation due 
to injection into the fatty tissue instead of the intramuscular 
area. False-positive I-131 uptake has been reported in 
the literature in the gluteal fatty tissue secondary to a 
granuloma due to foreign material (17).  

Post-therapeutic imaging of the patient with a history of 
partial rotator cuff tear, and of the patient who received 
RAI following a previously performed surgery for a skin 
lesion suggested that transudate and inflammation that 
were produced due to tissue injury might be the possible 
etiology of the false-positive radioiodine uptake. 

The etiology of focal I-131 uptake in the area of an aortic 
wall calcification is not entirely known.  A false-positive 
uptake of I-131 has been reported in a case with aortic 
aneurysm in the literature (18). The aorta diameter was 
normal in the case presented herein, and this finding was 
thought to be secondary to atherosclerosis and a possible 
inflamed plaque corresponding to this area.  

The incidence of vertebral hemangiomas is reported 
as approximately 11%, more frequently in the thoracic 
vertebrae in autopsy series. In this present study, the 
I-131 uptake in the lumbar vertebrae on SPECT/CT 
images in one case was compatible with a hemangioma 
as detected by MRI. The I-131 uptake in hemangiomas is 

Figure 5. On posterior image of post-therapeutic I-131 whole body 
scan (A), in addition to residual thyroid tissue, there was a mild focal 
I-131 accumulation in the pelvic region (arrow). On axial computed 
tomography (CT) (B) and fused single photon emission computed 
tomography (SPECT)/CT (C) images, it was clear that the activity was 
located in the posterior gluteal soft tissue and there were density changes 
in the fatty tissue due to previous subcutaneous injections. The follow-up 
diagnostic I-131 scan (D) was normal and the thyroglobulin level was 
undetectable (<0.2 ng/mL)
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attributed to intravascular blood pooling and enhanced 
capillary permeability. A thoracic focal activity uptake in the 
posterior planar image secondary to a hemangioma has 
been previously reported in the literature (19). 

In our study, ovarian I-131 accumulation was observed in 
2 patients. One of them was diagnosed with mature cystic 
teratoma and has been previously reported as a case report 
(5). The other patient had no pathology except an ovarian 
follicle cyst. Functional follicle cysts have been reported 
to demonstrate I-131 accumulation in the literature (20). 
Also, there are several studies published in the literature 
reporting false-positive I-131 accumulation in cystic 
structures (7,8,21,22). Radioiodine enters cysts by passive 
diffusion and is trapped in the cyst (8). In this paper, a case 
with I-131 accumulation due to a benign bone cyst in the 
clavicle is also included, who has been previously reported 
(4).  

In this study, the possible etiology of 9 false-positive I-131 
uptakes in 8 patients remained unclear. I-131 uptakes 
in the remaining patients were mostly associated with 
inflammation. The radioiodine uptakes in the undetermined 
group were thought to be secondary to inflammation that 
could not be demonstrated by radiologic findings. This 
might be explained by recovery of the possible temporary 
and mild inflammation within the time period between 
radioiodine uptake and further radiologic examination (<4 
weeks). 

Evaluation of false-positive uptake in the neck area 
is important since it may be confused with residual 
thyroid tissue or metastatic lymph nodes. However, the 
contribution of adequate patient history (presence of 
metastatic disease, serum Tg values, findings of previous 
imaging studies and etc.) obtained from the clinician 
is very helpful on the evaluation of I-131 WBSs. SPECT/
CT examination has significant importance to prevent 
unnecessary examinations and treatment, if available for 
the evaluation of unexpected radioiodine uptake.  

The importance of prevention of unnecessary treatments 
has also been emphasized in the literature, by taking false-
positive uptake rates and laboratory findings (Tg), clinical 
and imaging data into consideration in addition to I-131 
WBS findings of a particular patient (6,14,23). 

Conclusion

Unexpected radioiodine uptake secondary to various extra-
thyroidal reasons (inflammation, increased blood supply, 
trapping in the cystic lesion, etc.) should be kept in mind 
while interpreting I-131 WBSs, especially in post-therapeutic 
scans due to the higher dose applied. In patients with 
notably discordant clinical and laboratory data, accurate 
localization of radioiodine uptake is important. At this 
point, SPECT/CT imaging is the method of choice to both 
localize the unexpected foci and aid differential diagnosis. 
It is concluded that the unexpected finding should be 

enlightened by using different imaging models (MRI, USG, 
etc.) according to the specifications of the tissue thus 
preventing unnecessary treatment.

Ethics

Ethics Committee Approval: No ethics committee 
approval required since the study was retrospective. 

Informed Consent: Written informed consent was 
obtained from each patient included in this study.

Peer-review: Externally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: A.O., B.Y., Concept: A.O., 
Z.B., Design: A.O., Z.B., Data Collection or Processing: A.O., 
B.Y., Analysis or Interpretation: A.O., C.E., Literature Search: 
A.O., Writing: A.O.

Conflict of Interest: No potential conflict of interest was 
disclosed by any authors.

Financial Disclosure: The authors declared that this study 
received no financial support.

References
1. American Thyroid Association (ATA) Guidelines Taskforce on Thyroid 

Nodules and Differentiated Thyroid Cancer, Cooper DS, Doherty 
GM, Haugen BR, Kloos RT, Lee SL, Mandel SJ, Mazzaferri EL, McIver 
B, Pacini F, Schlumberger M, Sherman SI, Steward DL, Tuttle RM. 
Revised American Thyroid Association management guidelines for 
patients with thyroid nodules and differentiated thyroid cancer. 
Thyroid 2009;19:1167-1214.

2. Schlumberger MJ. Papillary and follicular thyroid carcinoma. N Engl J 
Med 1998;338:297-306.

3. Lind P. Differentiated Thyroid Carcinoma. In: Ell PJ, Gambhir SS, 
(eds). Nuclear Medicine in Clinical Diagnosis and Treatment. 3rd ed. 
Edinburgh, Churchill Livingstone, 2004;145-164. 

4. Yazici B, Oral A, Eraslan C, Argin M, Ömür Ö. False-Positive 131I 
Uptake in a Benign Bone Lesion on Post-therapy Scan. Clin Nucl Med 
2016;41:63-65.

5. Yazici B, Oral A, Omur O, Yazici A. Radioiodine uptake in an 
ovarian mature teratoma detected with SPECT/CT. Clin Nucl Med 
2015;40:157-160.

6. Garger YB, Winfeld M, Friedman K, Blum M. In Thyroidectomized 
Thyroid Cancer Patients, False-Positive I-131 Whole Body Scans 
Are Often Caused by Inflammation Rather Than Thyroid Cancer. J 
Investig Med High Impact Case Rep 2016;4:2324709616633715.

7. Buton L, Morel O, Gault P, Illouz F, Rodien P, Rohmer V. False-positive 
iodine-131 whole-body scan findings in patients with differentiated 
thyroid carcinoma: report of 11 cases and review of the literature. 
Ann Endocrinol (Paris) 2013;74:221-230.

8. Oh JR, Ahn BC. False-positive uptake on radioiodine whole-body 
scintigraphy: physiologic and pathologic variants unrelated to thyroid 
cancer. Am J Nucl Med Mol Imaging 2012;2:362-385.

9. Shapiro B, Rufini V, Jarwan A, Geatti O, Kearfott KJ, Fig LM, Kirkwood 
ID, Gross MD. Artifacts, anatomical and physiological variants, and 
unrelated diseases that might cause false-positive whole-body 131-I 
scans in patients with thyroid cancer. Semin Nucl Med 2000;30:115-
132.

10. Çayır D, Araz M, Apaydın M, Çakal E. Inguinal Endometriosis 
Visualized on I-131 Whole Body Scan. Mol Imaging Radionucl Ther 
2018;27:52-54.

11. Luster M, Clarke SE, Dietlein M, Lassmann M, Lind P, Oyen WJ, 
Tennvall J, Bombardieri E; European Association of Nuclear Medicine 



106

Mol Imaging Radionucl Ther 2018;27:99-106Oral et al. Unexpected False-positive I-131 Uptake

(EANM). Guidelines for radioiodine therapy of differentiated thyroid 
cancer. Eur J Nucl Med Mol Imaging 2008;35:1941-1159.

12. Pina JS, Meyer CA, Billingsley JL, Matlock JP, Horan MP, Knodel DH. 
Inflammatory diseases of the lung causing false-positive 131iodine 
whole body scans in the evaluation of papillary thyroid carcinoma. 
Two case reports. Chest 1996;110:565-567.

13. Bakheet SM, Hammami MM, Powe J, Bazarbashi M, Al Suhaibani 
H. Radioiodine uptake in inactive pulmonary tuberculosis. Eur J Nucl 
Med 1999;26:659-662.

14. Gargya A, Chua E. Focal bronchiectasis causing abnormal pulmonary 
radioiodine uptake in a patient with well-differentiated papillary 
thyroid carcinoma. Case Rep Endocrinol 2012;2012:452758.

15. Jong I, Taubman K, Schlicht S. Bronchiectasis simulating pulmonary 
metastases on iodine-131 scintigraphy in well-differentiated thyroid 
carcinoma. Clin Nucl Med 2005;30:688-689.

16. Maruoka Y, Abe K, Baba S, Isoda T, Sawamoto H, Tanabe Y, Sasaki 
M, Honda H. Incremental diagnostic value of SPECT/CT with 
131I scintigraphy after radioiodine therapy in patients with well-
differentiated thyroid carcinoma. Radiology 2012;265:902-909.

17. Gültekin SS, Dilli A, Arıkök AT, Bostancı H, Hasdemir AO. The false-
positive radioiodine I-131 uptake in the foreign body granuloma 
located in gluteal adipose tissue. Radiol Oncol 2012;46:28-31.

18. Mena Bares LM, Vallejo Casas JA, Moreno Ortega E, del Real 
Nuñez R, Maza Muret FR, Latre Romero JM. I-131 visualization of 
thoracic aortic aneurysm after radioiodine administration for thyroid 
carcinoma. Clin Nucl Med 2008;33:553-554.

19. Laguna R, Silva F, Vazquez-Sellés J, Orduña E, Flores C. Vertebral 
hemangioma mimicking a metastatic bone lesion in well-
differentiated thyroid carcinoma. Clin Nucl Med 2000;25:611-613.

20. Jang HY, Kim BH, Kim WJ, Jeon YK, Kim SS, Kim YK, Kim IJ. False-
positive radioiodine uptake in a functional ovarian cyst in a patient 
treated with total thyroidectomy for papillary cancer. Intern Med 
2013;52:2321-2323.

21. Omür O, Ozbek SS, Akgün A, Yazici B, Mutlukoca N, Ozcan Z. False-
positive I-131 accumulation in a hepatic hydatid cyst. Clin Nucl Med 
2007;32:930-932.

22. Bural GG, Peel RL, Mountz JM. Benign epithelial cyst mimicking 
thyroid cancer metastasis: a false-positive finding on post-therapy 
I-131 scan. Clin Nucl Med 2012;37:88-90.

23. Carlisle MR, Lu C, McDougall IR. The interpretation of 131I scans in 
the evaluation of thyroid cancer, with an emphasis on false positive 
findings. Nucl Med Commun 2003;24:715-735.


