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Multiple Metastatic Lesions on a Post-Ablative Whole-Body 
Scan Despite a Negative Serum Thyroglobulin Level in a 

Patient With Papillary Thyroid Cancer

Dohee Kim

Abstract

Serum thyroglobulin (Tg) and radioactive iodine (RAI) whole-body 
scan (WBS) have been used to detect recurrent and metastatic dif-
ferentiated thyroid cancer after total thyroidectomy and RAI remnant 
ablation. Discordant results of serum Tg and WBS are occasionally 
encountered, and a negative serum Tg and positive WBS are less 
common than a positive serum Tg and negative WBS. The author 
reports a rare case of a 41-year-old man with papillary thyroid cancer 
who showed unsuspected multiple metastatic lesions in both cervical 
lymph nodes and both lungs on post-ablative WBS despite a nega-
tive stimulated serum Tg level after total thyroidectomy and that an 
initial negative stimulated serum Tg level was converted to positive 
after RAI remnant ablation. In conclusion, RAI WBS can contribute 
to the detection of a relatively small number of unsuspected local and 
distant metastases despite a negative stimulated serum Tg.

Keywords: Differentiated thyroid carcinoma; Thyroglobulin; Whole-
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Introduction

In recent decades, the incidence of differentiated thyroid can-
cer (DTC) has been increasing rapidly worldwide, predomi-
nantly due to the increased detection of small papillary thyroid 
cancer (PTC), but thyroid cancer-related mortality rates have 
remained fairly stable [1, 2]. The long-term monitoring of pa-
tients with DTC is essential throughout the patients’ life af-
ter total thyroidectomy followed by 131I remnant ablation and 
thyroid hormone suppression of thyroid-stimulating hormone 
(TSH). Traditionally, radioactive iodine (RAI) whole-body 
scan (WBS) and the measurement of serum thyroglobulin (Tg) 
(stimulated Tg) after endogenous or exogenous TSH stimula-

tion had been thought of as the main tools for the postoperative 
follow-up of DTC. However, radioiodine remnant ablation is 
not routinely recommended after thyroidectomy for low-risk 
patients with DTC [1-3]. Also, serum Tg and neck ultrasonog-
raphy (US) have been recommended over RAI WBS, especial-
ly for the monitoring of low-risk patients with DTC because of 
low sensitivity of RAI WBS and the lack of additional infor-
mation it provides as compared with serum Tg measurements 
[1-3].

TSH-stimulated serum Tg levels are the most sensitive 
marker for the detection of recurrence or metastasis and usu-
ally correlate with the results of RAI WBS. Occasionally, dis-
cordant results of serum Tg measurement and RAI WBS are 
encountered, and most of them are a positive serum Tg and a 
negative RAI WBS finding [4-6]. A few reports suggest that 
lesions detected only by RAI WBS with negative serum Tg 
levels could be recurrent or metastatic disease, routinely rec-
ommending RAI WBS to detect functioning recurrence and 
metastases regardless of serum Tg results [5, 6].

In the present study, the author reports a rare case of con-
version from a negative (undetectable) stimulated serum Tg 
level and positive WBS to a positive (detectable) stimulated 
serum Tg level and positive WBS after RAI remnant ablation 
in a PTC patient with unsuspected multiple local and distant 
metastases on post-ablative WBS despite a negative stimulated 
serum Tg level.

Case Report

Investigations

A 41-year-old man was referred for the evaluation of thyroid 
nodules. He had no thyrotoxic symptoms or pain. He also had 
no other medical diseases or surgery in his history and had no 
specific diseases in his family history. Thyroid function tests 
were as follows: free thyroxine (fT4) level 1.08 ng/dL (refer-
ence, 0.78 - 1.94 ng/dL), TSH level 5.55 mIU/L (reference, 
0.25 - 4.0 mIU/L). The thyroid US showed diffuse thyroid dis-
ease, a 2.4 × 2.1 × 3.35-cm-sized predominantly solid nodule 
with an isoechoic, parallel, ill-defined margin, punctate echo-
genic foci in the right mid-thyroid (2021 Korean Thyroid Im-
aging Reporting and Data System) [7] (K-TIRADS 4, interme-
diate suspicion, a fine-needle aspiration (FNA) was done), a 
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1.08 × 0.66 × 0.97-cm-sized pure cyst in the left upper thyroid 
(K-TIRADS 2, benign), a 1.89 × 1.07 × 1.87-cm-sized pre-
dominantly solid nodule with an isoechoic, parallel, ill-defined 
margin, no calcification in the left lower thyroid (K-TIRADS 
3, low suspicion, an FNA was done), and multiple suspicious 
bilateral neck lymph nodes with cystic change, echogenic foci 
in a solid portion, and a loss of echogenic hilum. These lymph 
nodes were suspicious of malignancy (1.71 cm, 1.92 cm, 1.56 
cm, 1.71 cm, 1.97 cm, 1.25 cm in the right and 1.4 cm in the 
left); however, the initial report suggested that multiple reac-
tive lymph nodes were more likely. The FNA cytology findings 
were atypia of undetermined significance in the right nodule 
and were non-diagnostic in the left nodule (the 2023 Bethesda 
System for Reporting Thyroid Cytopathology) [8]. In addi-
tion, a repeated FNA was recommended for the right thyroid 
nodule, since PTC could not be excluded. There were multiple 
cold nodules in both thyroid lobes in the thyroid scintigraphy.

Diagnosis

After sharing decision-making with the patient, the patient 
first underwent a right thyroidectomy instead of re-aspiration. 
The frozen biopsy findings were consistent with a classic type 
of PTC with a perithyroidal extension to the fat. Finally, the 
patient underwent a total thyroidectomy with bilateral central 
neck dissection. The permanent pathologic findings were a 2.8 
× 1.7-cm solid right PTC with a perithyroidal extension to the 
fat, a focally lymphovascular invasion, a focally suspicious in-
volvement of the lateral resection margin, and a 3.5 × 3-cm 
ill-defined cystic-to-solid left PTC with multicentricity versus 
multifocal intrathyroidal micrometastases, minimal extension 
to the perithyroidal soft tissue, and a very close resection mar-
gin (a < 0.1 mm of safety margin). In addition, metastases were 
identified in 11 of the 12 cervical lymph nodes (nine of nine 
in the right). During postoperative care, multiple hard, fixed 
masses were palpable in the right neck. In addition, a right 
modified radical neck dissection type 1 which removed level 
II-V lymph nodes, the sternocleidomastoid (SCM) muscle and 
the jugular vein was performed 2 weeks after a total thyroid-
ectomy. Metastatic PTCs in the conglomerated lymph nodes 
were noted, and the SCM muscle and the jugular vein were 
free of tumor. The patient’s postoperative tumor staging was 
American Joint Committee on Cancer (AJCC) eighth edition/
TNM staging stage I/T2N1b, and the American Thyroid As-
sociation (ATA) risk stratification was intermediate.

Five weeks after a total thyroidectomy, 5.55 GBq (150 
mCi) of 131I was administered without thyroid hormone re-
placement to ablate thyroid remnant. The stimulated serum Tg 
level was 0.3 ng/mL (reference, 0 - 40 ng/mL) with a fT4 level 
0.42 ng/dL and a TSH level 58.72 mIU/L with negative anti-
thyroglobulin antibody (Tg-Ab, 6.2 IU/mL, reference, 0 - 70 
IU/mL) immediately before the RAI administration. A post-ab-
lative WBS revealed multiple RAI uptakes at thyroid remnants 
and lymph nodes in both anterolateral neck and functioning 
metastases to both lungs (Fig. 1). Multiple 2 - 5 mm nodules in 
both lungs and a few small but enhancing lymph nodes in the 
left supraclavicular area suggesting metastases were observed 

in the chest computed tomography (CT) 2 months after RAI 
ablation. Two heterogeneous hypoechoic nodular lesions (1.5 
and 1 cm) in the left supraclavicular fossa suggesting metas-
tasis were also noted on neck US. Finally, the patient’s tumor 
staging was AJCC eighth edition/TNM staging stage II/T2N-
1bM1, and the ATA risk stratification was high.

Treatment, follow-up and outcomes

Immediately, left neck lymph node dissection in levels 3, 4, 
and 5 was performed, and metastatic papillary carcinomas in 
five out of 10 lymph nodes in levels 3 and 4 were identified. 
A suppressed serum Tg level was 8.3 ng/mL with a fT4 level 
of 1.52 ng/dL, TSH of 0.85 mIU/L and negative Tg-Ab (Fig. 
2). The second round of RAI therapy (150 mCi of 131I) was 
administered 6 months after RAI ablation. A post-therapeutic 
WBS (RxWBS) showed diffuse RAI uptakes in both lungs, 
and the stimulated serum Tg level was 93 ng/mL with a TSH 
level of 65.33 mIU/L and negative Tg-Ab level. Nine months 
later, a third round of RAI therapy (150 mCi of 131I) was per-
formed, and RxWBS showed no RAI uptake in the lesions of 
either lung. The stimulated serum Tg level was 59.2 ng/mL, 
with a TSH level of 65.46 mIU/L and negative Tg-Ab level. 
During the clinical course, all serum Tg levels were measured 
using the Tg-S immunoradiometric assay (IRMA) CT kit (RA-
DIM, Pomezia, Italy).

Thereafter, any new recurrent or remnant lesions were not 
noted in the imaging study, including neck US, chest CT, and 
fluorine-18 fluorodeoxyglucose positron emission tomogra-
phy (PET)-CT, although suppressed serum Tg levels were 1.7 
- 3.1 ng/mL with a negative Tg-Ab level. The last suppressed 
serum Tg levels were 2.4 ng/mL at 58 months follow-up after 
initial ablative therapy.

Discussion

The most common postoperative tools used to define staging 
assessments and recurrence include serum Tg measurement, 
neck US, and RAI WBS. The importance of measuring serum 
Tg levels in the follow-up of DTC is well established. How-
ever, serum Tg measurements are performed using a number 
of assays that produce variable results, are influenced by the 
thyroid state (i.e., TSH levels), and are affected negatively by 
Tg-Ab. Neck US has high sensitivity for detection of cervi-
cal lymph node metastases, but is operator-dependent and has 
suboptimal specificity. Although RAI WBS is performed by 
different iodine isotopes and acquisition modalities with vary-
ing sensitivity and specificity, it has been shown to contribute 
to staging and risk stratification, especially by detection of un-
suspected lymph nodes and distant metastases [9].

Cervical lymph nodes with any of the following sono-
graphic features are regarded as suspicious: cystic changes, 
echogenic foci (calcifications), cortical hyperechogenicity (fo-
cal/diffuse), or abnormal vascularity (peripheral/diffuse) [7]. 
The patient’s initial preoperative thyroid US report was mis-
diagnosed as multiple reactive cervical lymph nodes, although 



Articles © The authors   |   Journal compilation © J Endocrinol Metab and Elmer Press Inc™   |   www.jofem.org80

False-Negative Tg Despite Positive WBS J Endocrinol Metab. 2024;14(2):78-84

Figure 1. Follow-up of post-therapeutic whole-body scan (RxWBS) during the clinical course. The first RxWBS revealed multiple 
radioactive iodine (RAI) uptakes at thyroid remnants and multiple lymph nodes in the anterolateral neck and functioning metas-
tases to both lungs (left). The second RxWBS showed focal hot uptake in the head (right retro-pharyngeal node) and diffuse RAI 
uptake in both lungs (center). The third RxWBS showed no RAI uptake in lung lesions and focal hot uptake in the right maxilla, 
left parotid gland, and isthmus of the thyroid (right). RAI Tx: RAI therapy; ANT: anterior; POST: posterior.

Figure 2. Follow-up of serum thyroglobulin levels during the clinical course. Negative serum thyroglobulin levels were increased 
after radioactive iodine (RAI) remnant ablation (first RAI Tx). Thereafter, serum thyroglobulin levels continuously decreased 
throughout the course. RAI Tx: RAI therapy; TSH: thyroid-stimulating hormone.
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they actually had suspicious imaging features. US-guided 
FNA and measurement of the tissue-washout Tg were recom-
mended to assess for malignancy and determine the extent of 
initial surgery. Retrospectively, the inadequate preoperative 
assessment of the cervical lymph nodes leaded to persistent 
disease in the neck and reoperations in this case. The knowl-
edge of US features is important for the diagnosis and optimal 
management plan of thyroid nodules.

This case showed the size discrepancy between the pre-
operative sonographic and the pathologic measurements for 
PTC. Deveci et al [10] reported that the concordance in the 
size of benign or malignant nodules measured by US and sur-
gical pathology examination is ≤ 50%, except in the ≤ 1.0-cm 
size range (78.5%). In Hahn et al’s study [11], the agreement 
rate between US and gross pathological size measurements of 
PTC was 64.1%, and the tumor size between US and pathol-
ogy was significantly discordant in tumors < 1.0 cm and cystic 
change. Size measurements by US may be of limited accuracy 
in nodules with a vague margin, irregular shape, or small size, 
in conglomerated masses of small nodules, and in patients with 
a short neck, a large goiter, or a thyroid nodule located in the 
lower portion of the neck [11].

In low-risk patients with DTC, neck US and serum Tg 
measurement are equivalent or superior in detecting and localiz-
ing residual disease compared to RAI WBS [1]. The majority of 
low-risk (AJCC stage I and II) patients with DTC did not dem-
onstrate improvement in mortality or disease-specific survival 
from postoperative RAI remnant ablation, whereas a significant 
improvement in overall and disease-specific mortality, as well as 
disease-free survival, was confirmed for high-risk (AJCC stages 
III and IV) patients [2, 12]. RAI therapeutic efficacy in patients 
< 45 years of age with nodal metastases is unclear, because such 
patients are categorized as stage I with no benefit of RAI therapy 
[2]. The systematic reviews did not show a significant benefit of 
RAI remnant ablation on disease-related mortality in low-risk 
patients with DTC and demonstrated conflicting results in re-
ducing disease recurrence [1, 12]. In these low-risk patients, the 
issue may not be the efficacy of RAI in treating residual disease, 
but rather the detection of the relatively small number of low-risk 
patients who truly have residual disease [9]. In 2015 ATA guide-
lines, RAI therapy was not routinely recommended in low-risk 
patients, should be considered in intermediate-risk patients, and 
was routinely recommended in high-risk patients [2]. Although 
there are insufficient and conflicting data for ATA intermediate-
risk patients, postoperative RAI treatment in intermediate-risk 
PTC patients is associated with an improved overall survival 
in aggressive PTC histology, node-positive adult patients with 
PTC or pT3 node-negative PTC, in which the primary tumor is 
> 4 cm, where there is evidence of a microscopic extrathyroidal 
extension, or in patients with advanced age [2, 13]. First, this 
improved survival of postsurgical RAI treatment was associated 
in a subgroup analysis among patients < 45 years, as well as 
in all patients with intermediate risk [13]. For intermediate-risk 
patients, the evidence of the impact of RAI therapy on survival 
or disease recurrence is conflicting. The greatest potential ben-
efit of RAI therapy can be expected primarily in patients with a 
higher risk of recurrent or persistent disease such as adverse thy-
roid cancer histologies, an increasing volume of nodal disease, 
lymph node disease outside of the central neck, or advancing 

patient age [2].
A negative serum Tg and positive WBS has been reported 

in a small, but significant number of cases [4-6, 14-16]. False-
negative serum Tg occurred in patients with small PTC with 
cervical or mediastinal lymph node metastases, in follicular thy-
roid cancer (FTC) patients with bone metastases, and in 8.5% 
of DTC patients with metastases [4]. Caballero-Calabuig et al 
[5] reported that two (1.6%) of 128 patients with DTC had a 
negative serum Tg and positive post-ablative WBS revealing 
lymph node uptake. One year after RAI remnant ablation, six 
(5.2%) among 115 patients with initially a positive serum Tg 
and positive post-ablative WBS showed a negative serum Tg 
and positive diagnostic WBS due to lymph node uptake (one) 
and metastases (five). The authors proposed performing peri-
odic diagnostic WBS to improve Tg specificity. Park et al [6] 
evaluated 824 patients with DTC who underwent post-ablation 
or therapeutic WBS. Fifty-two (6.3%) patients with functioning 
metastases had a negative serum Tg and positive WBS: 45 cases 
of cervical/mediastinal lymph node metastases and seven cases 
of distant metastasis to the lung or bone. The authors insisted 
that WBS should be undertaken routinely as a complimentary 
modality to detect functioning recurrence and metastasis regard-
less of serum Tg results. Cherk et al [14] documented that nine 
(4.7%) out of 193 patients with DTC had lateral neck uptake 
suspicious for loco-regional metastatic disease in post-ablative 
WBS without detectable Tg, recommending performing both 
serum Tg and WBS for the follow-up of higher risk patients. In a 
retrospective analysis of 52 post-ablative WBS positive patients, 
10 patients had a negative serum Tg. After 1-year follow-up, 
four out of 42 patients with initially a positive serum Tg and 
positive WBS showed a negative Tg and positive WBS, sug-
gesting that diagnostic WBS is a valuable tool in addition to the 
Tg level [15]. Shen et al [16] reported that 71 (2.1%) among a 
total of 3,367 DTC patients had a negative serum Tg and posi-
tive post-therapeutic WBS. Of these 71 patients, two (2.8%) pa-
tients had bone metastasis, 11 (15.5%) had lung metastasis, and 
59 (83.1%) had lymph node metastasis. Fifty-six patients had 
cervical lymph node metastasis, and US was positive in 15 pa-
tients (26.8%) but negative in 41 (73.2%), showing a relatively 
low US positivity rate. The authors suggested an advantage of 
WBS in the detection of functioning metastasis despite low se-
rum Tg levels in patients with metastatic DTC with limitations 
of US in negative serum Tg and positive WBS patients.

By contrast, Agate et al [17] analyzed post-ablative WBS 
in 545 low- and intermediate-risk DTC patients treated with 
30 mCi of 131I after levothyroxine (LT4) withdrawal. In all, 
16/545 (2.9%) cases showed metastatic lesions in WBS, in-
cluding lateral cervical lymph nodes in 11/16 patients (10/11 
were also detected by neck US), mediastinum in 1/16, lung in 
3/16, and bone metastases in 1/16. In all, 6/545 (1.1%) metas-
tases were detected by WBS alone, and 2/16 WBS positive pa-
tients had a negative serum Tg [17]. The same authors showed 
that only 1.3% of the low- and intermediate-risk DTC patients 
showed a positive post-ablative WBS when treated with 30 
mCi of 131I after recombinant human TSH (rhTSH) stimula-
tion [18]. The authors suggested that the cost-effectiveness of 
performing RAI remnant ablation and post-ablative WBS in 
all low- and intermediate-risk DTC patients to find 1-2% of 
the cases with distant metastases remains controversial [17].
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The possible causes of false-negative Tg are the follow-
ing: low functional sensitivity of Tg assay, interference from 
the presence of Tg-Ab, the hook effect, and immunologically 
inactive Tg [4]. The functional sensitivity of Tg methods is low 
enough to detect small amounts of thyroid tissue or heterogene-
ity in circulating Tg. Endogenous Tg-Ab is a known confounder 
of serum Tg measurements and similar to Tg, conformational 
epitopes of Tg-Ab can be highly variable between individuals. 
Hook effects can occur in the presence of very high Tg levels 
that exceed the binding capacity of antibody. The marginally dif-
ferentiated metastatic tumors can still concentrate iodine, but are 
prone to association with low Tg levels via decreased normal Tg 
synthesis and/or release, by the synthesis of a Tg variant unde-
tected by routine assays, or by a more rapid clearance of Tg from 
the plasma [4, 6, 14]. On the other hand, false-positive WBS 
occurs by external contamination through saliva and sweat and 
internal contamination through nasopharyngeal secretion, as 
wells as physiologic uptake in nonthyroidal tissue such as the 
choroid plexus, salivary glands, gastric mucosa, and urinary 
tract [4]. False-positive 131I uptakes may also occur secondary 
to non-thyroid conditions (bronchiectasis, lung infection, sub-
cutaneous injection into gluteal fatty tissue, aortic calcification, 
benign bone cyst, vertebral hemangioma, recent non-thyroid 
surgical procedure site, rotator cuff injury, mature cystic tera-
toma, and ovarian follicle cyst) and its underlying mechanisms 
with inflammation, trapping, increased perfusion, etc. [19]. Fur-
thermore, there was a recent case report for false-positive WBS 
due to trapping of the isotope in an intraosseous hemangioma 
with slow blood clearance [20].

Tg is known to increase with benign thyroid swelling and 
after trauma or surgery, as well as with FNA of the intact thy-
roid gland itself [21]. The half-life of circulating Tg is 65 h 
[21, 22]. A previous study reported that there is a transient in-
crease in serum Tg levels 48 h to 7 days after RAI ablation and 
that serum Tg levels decreased below baseline by 6 months 
[22, 23]. In previous studies, the serum Tg level immediately 
after RAI therapy was frequently elevated and reflected de-
struction of follicular cells from cancer and normal thyroid 
tissue, which is significantly higher in patients with midline 
uptake on post-ablation WBS [24, 25]. This is presumed to 
reflect RAI-induced thyroid tissue destruction/inflammation 
with subsequent release of Tg from the thyroid remnant [23]. 
In addition, several reports revealed that a greater increase in 
Tg levels after RAI administration showed better treatment 
outcomes, including successful RAI ablation of remnant thy-
roid tissue, reflecting the destruction of cancer and thyroid 
cells [22, 23, 26].

The case presented herein showed unsuspected multiple 
metastatic lesions in both cervical lymph nodes and both lungs 
on WBS after RAI remnant ablation despite an initial negative 
stimulated serum Tg level, which was converted to positive af-
ter RAI remnant ablation. The patient’s serum Tg levels were 
not evaluated until the stimulated serum Tg levels were checked 
immediately before RAI remnant ablation. During the clini-
cal course, all Tg levels were evaluated using the same assay 
method, thus mitigating the risk of false-negative Tg and false-
positive WBS. There are two possible causes of false-negative 
Tg levels despite local and distant metastases in post-ablative 
WBS. One is that marginally differentiated metastatic tumors 

can still concentrate iodine but are not associated with normal 
Tg synthesis or release. False-negative Tg is also associated 
with small PTC. Because 1 g of cancer tissue elevates serum Tg 
levels by 0.5 - 1 ng/mL, smaller cancers secrete less Tg into the 
bloodstream. It has been previously reported that patients with 
bone and lung metastases have high Tg levels, whereas those 
with small PTC with cervical or mediastinal lymph node metas-
tases have low Tg levels [6]. The patient’s negative stimulated 
serum Tg levels were increased after RAI remnant ablation de-
spite normal TSH levels, which indicates RAI-induced destruc-
tion of thyroid remnant and cancer cells with subsequent release 
of Tg. Although suppressed serum Tg levels were detectable, the 
patient’s imaging studies, including WBS, eventually became 
negative after three cycles of radioiodine therapy.

Conclusion

In conclusion, it is important that clinicians are familiar with 
thyroid sonographic features for the optimal management 
of thyroid nodules. Despite a negative stimulated serum Tg, 
RAI WBS can contribute to the detection of a relatively small 
number of unsuspected local and distant metastases. Increased 
serum Tg levels after RAI remnant ablation may reflect RAI-
induced destruction of thyroid remnant and cancer cells with 
better treatment outcomes.
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