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Sonographic findings of recurrent disease at the 
thyroid bed in differentiated thyroid cancer

Background: Neck ultrasonography (US) is an important tool for the surveillance 
of patients with differentiated thyroid cancer (DTC) after initial treatment.

Objective: To evaluate sonographic findings associated with recurrent disease at 
the thyroid bed in patients with DTC.

Materials and Methods: This was a retrospective cohort study. We reviewed 
the data of 26 patients with DTC who underwent thyroidectomy and had  
thyroid bed lesions detected by neck US between January 2013 and December 2023.  
Sonographic findings of recurrent and non-recurrent lesions were compared.

Results: A total of 26 thyroid bed lesions in 26 patients were identified, including 
17 recurrent and nine non-recurrent lesions. The median size was 1.0 centimeter. 
Sonographic findings of recurrent versus non-recurrent lesions were hypoechoic 
in 58.8% versus 55.6%, wider-than-tall in 64.7% versus 100%, smooth margin in 
82.4% versus 66.7%, and no calcification in 70.6% versus 88.9%. There was no  
significant difference in each sonographic finding and combination of sonographic  
findings between recurrent and non-recurrent lesions. All 13 available laboratory 
patients with recurrent lesions had elevated serum Tg and/or TgAb levels.
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Conclusion: The sonographic findings alone could not be used to distinguish  
recurrent lesions from the non-recurrent ones at the thyroid bed in patients with 
DTC. Clinical and laboratory results should be correlated to determine the need 
for further investigations.

Keywords: Recurrent disease, Sonographic findings, Thyroid bed, Thyroid cancer.

Differentiated thyroid cancer (DTC) comprises more than 90% of all thyroid  
cancers [1, 2]. The overall prognosis is good with a 10-year overall survival rate for 
middle-aged adults (about 80-95%) [3, 4]. The initial treatment of DTC includes 
surgery, postoperative radioiodine treatment (RAI) if indicated, and thyroid  
stimulating hormone (TSH) suppression. A major goal of long-term follow-ups 
for DTC is accurate surveillance for possible disease recurrence in patients with 
the disease-free status. Follow-up tools for DTC are serum thyroglobulin (Tg)  
measurement, neck ultrasonography (US), and other imaging techniques as needed  
[1, 2, 5, 6].

Neck recurrence is found in up to 20% of patients with DTC [3, 7, 8]. Although 
serum Tg monitoring plays an excellent role in raising suspicion of recurrent  
disease, it lacks specificity in the presence of remaining thyroid gland tissue and 
may have falsely low values in the presence of Tg antibodies (TgAb) [1, 5, 6, 9]. 
Neck US is an important and highly sensitive tool for evaluating neck recurrence  
[5, 6, 8, 10]. It provides anatomical details of the neck and has the ability to  
detect small-volume tumors [9]. The 2015 American Thyroid Association (ATA) 
guidelines recommended that neck US should be performed at 6-12 months after 
surgery and then periodically, depending on the patient’s risk of recurrence and 
serum Tg level [1].

Thyroid bed lesions detected by neck US can be benign conditions such as a  
benign thyroid tissue remnant, postoperative fibrosis, suture granuloma, or a  
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reactive lymph node; however, some of these lesions are malignancies [11-14]. 
There was conflicting data in the literature regarding sonographic findings  
associated with thyroid bed recurrence. Several studies proposed different  
sonographic findings of thyroid bed recurrence, including hypoechogenicity 
[11, 14-16], taller-than-wide [12, 13, 15, 17], irregular margin [12, 13, 15-17],  
microcalcification [12, 13, 15, 18], and increased vascularization [14, 15].  However,  
one study reported no statistical differences in sonographic findings between  
recurrent and non-recurrent lesions at the thyroid bed [11]. Thus, we aimed to 
identify sonographic findings associated with recurrent disease at the thyroid bed 
in patients with DTC.

Study design
This was a retrospective cohort study conducted at a tertiary care center. The study 
protocol was approved by the institutional review board of our hospital.

Patients
We used the ultrasonographic reporting database from our institution to identify  
patients with DTC aged 18 years and older who underwent thyroidectomy and 
had thyroid bed lesions between January 2013 and December 2023. Medical  
records and sonographic images of eligible patients were retrospectively reviewed. 
Patient data including sex, age, type of surgical procedure, type of DTC, history 
of RAI treatment, serum Tg and TgAb levels within 1 year from the time of neck 
US, and sonographic findings of thyroid bed lesions were recorded. Thyroid bed 
lesions were categorized into recurrent and non-recurrent lesions. Patients were 
considered to have recurrent lesions if surgical pathology or fine needle aspiration  
(FNA) cytology (if absent surgical pathology) were malignancy. The criteria for 
non-recurrent lesions were: (1) Surgical pathology or FNA cytology (if absent  
surgical pathology) was benign, or (2) In case of absent surgical pathology and 
FNA cytology, patients were considered to have non-recurrent lesions if iodine-131 
total body scan (I-131 TBS) showed no abnormal uptake, low serum Tg levels  
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(< 1 ng/mL with TSH-stimulation [1]), and negative serum TgAb levels. We  
excluded thyroid bed lesions that were inconclusive to categorize into groups.

Neck ultrasonography
Neck US was performed with Toshiba Aplio 500 or Canon Aplio a550 using a 
14-Megahertz linear transducer. Sonographic images of each thyroid bed lesion 
were reviewed independently for size, composition, echogenicity, shape, margin,  
and echogenic foci by two radiologists blinded to the diagnosis. In case of  
disagreement, the final result was decided by consensus.

The size of thyroid bed lesions was recorded in the longest diameter. Echogenicity  
was characterized relative to thyroid tissue, except for very hypoechoic in which 
the strap muscles were used for comparison. A taller-than-wide shape was  
evaluated in the transverse plane. An irregular margin was referred to as a  
spiculated edge. Microcalcifications were defined as punctate echogenic foci  
without acoustic shadowing equal to or less than 1 millimeter (mm) in diameter. 
Macrocalcifications were defined as coarse echogenic foci with acoustic shadowing  
larger than 1 mm. Peripheral calcifications were defined as calcifications that lie 
along all or part of the margin [19, 20].

Statistical analysis
The data analysis was performed using the Statistical Package for Social Sciences 
software version 21. Continuous data were presented as the median and interquartile  
range (IQR) or the mean and standard deviation. Categorical data were presented 
as numbers and percentages. We compared the size of thyroid bed lesions between 
the two groups using the Mann-Whitney U test. We compared other sonographic 
findings between the two groups using the Fisher exact test. A p-value < 0.05 was 
considered statistically significant.
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Of 26 patients with DTC, there were 23 with papillary thyroid cancer (88.5%), two 
with follicular thyroid cancer (7.7%), and one with poorly differentiated thyroid 
cancer (3.8%). Twenty-four patients were females (92.3%) and two were males 
(7.7%) with a mean age of 47 ± 15.7 years. Twenty-four patients underwent total 
thyroidectomy (92.3%) and the remaining two patients underwent left and right 
lobectomy. Postoperative RAI was performed in 23 patients (88.5%).

Serum Tg and/or TgAb levels were available in 22 out of 26 patients. All 13  
patients with recurrent lesions had elevated serum Tg (> 0.2 ng/mL without TSH- 
stimulation or > 1 ng/mL with TSH-stimulation [1]) and/or TgAb levels. Among 
nine patients with non-recurrent lesions, three had elevated serum Tg and/or 
TgAb levels.

A total of 26 thyroid bed lesions were identified, including 17 recurrent and nine 
non-recurrent lesions. The median size was 1.0 centimeter (cm) with an IQR of 0.7 
to 1.4 cm. Seventeen recurrent lesions were diagnosed by surgical pathology (n=8) 
and FNA cytology (n=9). Nine non-recurrent lesions were diagnosed by surgical 
pathology (n=1), FNA cytology (n=3), and I-131 TBS with serum Tg and TgAb 
levels (n=5).

Sonographic findings of recurrent and non-recurrent lesions at the thyroid bed 
were demonstrated in Table 1. Sonographic findings of recurrent lesions were solid  
or completely solid in 100%, hypoechoic in 58.8% (Figure 1), wider-than-tall in 
64.7%, a smooth margin in 82.4%, and no calcification in 70.6%. Microcalcifications  
were seen in 11.8%. The median size of recurrent lesions was 1.1 cm with an IQR 
of 1.0 to 1.5 cm. Sonographic findings of non-recurrent lesions were solid or  
completely solid in 100%, hypoechoic in 55.6% (Figure 2), wider-than-tall in 
100%, smooth margin in 66.7%, and no calcification in 88.9%. The median size 
of non-recurrent lesions was 0.6 cm with an IQR of 0.5 to 1.2 cm. There was no  
significant difference in each sonographic finding and combination of sonographic  
findings between recurrent and non-recurrent lesions (Table 1-2).

Results
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Sonographic findings
Recurrent lesions 
(n=17)
number (%)

Non-recurrent 
lesions (n=9)
number (%)

p-value

Size (cm), median (IQR)   1.1 (1.0 - 1.5) 0.6 (0.5 - 1.2) 0.65

Composition

    Solid or almost completely solid 17 (100) 9 (100) N/A

Echogenicity

    Anechoic   0 (0) 0 (0) 0.095

    Hyperechoic   1 (5.9) 3 (33.3)

    Isoechoic   1 (5.9) 1 (11.1)

    Hypoechoic 10 (58.8) 5 (55.6)

    Very hypoechoic   5 (29.4) 0 (0)

Shape

    Wider-than-tall 11 (64.7) 9 (100) 0.063

    Taller-than-wide   6 (35.3) 0 (0)

Margin

    Smooth 14 (82.4) 6 (66.7) 0.535

    Ill-defined   1 (5.9) 2 (22.2)

    Irregular   2 (11.8) 1 (11.1)

Echogenic foci

    None 12 (70.6) 8 (88.9) 0.851

    Macrocalcifications   2 (11.8) 1 (11.1)

    Peripheral calcifications   1 (5.9) 0 (0)

    Microcalcifications   2 (11.8) 0 (0)

Table 1. Sonographic findings of recurrent and non-recurrent lesions at the thyroid 
bed.

cm = centimeter, IQR = interquartile range, N/A = not applicable
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Sonographic findings
Recurrent lesions 
(n=17)
number (%)

Non-recurrent 
lesions (n=9)
number (%)

p-value

Hypoechoic + Taller-than-wide 6 (35.3) 0 (0) 0.063

Hypoechoic + Irregular margin 2 (11.8) 1 (11.1) 1.000

Hypoechoic + Microcalcifications 2 (11.8) 0 (0) 0.529

Taller-than-wide + Irregular margin 1 (5.9) 0 (0) 1.000

Taller-than-wide + Microcalcifications 2 (11.8) 0 (0) 0.529

Irregular margin + Microcalcifications 0 (0) 0 (0) N/A

Hypoechoic + Taller-than-wide +
Irregular margin 1 (5.9) 0 (0) 1.000

Hypoechoic + Taller-than-wide + 
Microcalcifications 2 (11.8) 0 (0) 0.529

Taller-than-wide + Irregular + 
Microcalcifications 0 (0) 0 (0) N/A

Table 2. Combination of sonographic findings of recurrent and non-recurrent lesions 
at the thyroid bed.

N/A = not applicable
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Figure 1. Recurrent lesion at the thyroid bed in a 60-year-old woman; a transverse 
sonographic image showed a 1.5-cm almost solid hypoechoic wider-than-tall nodule 
with a smooth margin. Surgical excision revealed metastatic papillary carcinoma of 
a cervical lymph node.

Figure 2. Non-recurrent lesion at the thyroid bed in a 53-year-old woman; a  
transverse sonographic image showed a 1.0-cm solid hypoechoic wider-than-tall  
nodule with an irregular margin and macrocalcification (arrow). FNA cytology  
revealed granulomatous inflammation.
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In our study, most recurrent lesions were solid or completely solid (100%),  
hypoechoic (58.8%), wider-than-tall (64.7%), smooth margin (82.4%), and no  
calcification (70.6%). The minority of these lesions had taller-than-wide (35.3%), 
irregular margins (11.8%), and microcalcifications (11.8%). However, we found no 
significant difference in each sonographic finding and combination of sonographic  
findings between recurrent and non-recurrent lesions. The reason for these  
results may be due to the small size of the lesions (median size of 1.0 cm), which 
made it hard to characterize the sonographic findings. Our findings suggested that  
sonographic findings alone could not be used as a means to distinguish recurrent  
disease from benign conditions at the thyroid bed. Similar to our study, the 
study by Shin et al. showed that most recurrent lesions were hypoechoic (70%).  
Taller-than-wide and microcalcifications were seen in only 5% and 10% of  
recurrent lesions, respectively. They also reported no statistical differences in  
sonographic findings between recurrent and non-recurrent lesions at the thyroid 
bed [11]. On the contrary, several studies proposed different sonographic findings 
of thyroid bed recurrence, including hypoechogenicity [11, 14-16], taller-than-
wide [12, 13, 15, 17], irregular margin [12, 13, 15-17], microcalcification [12, 13, 
15, 18], and increased vascularization [14, 15].

Of 22 available laboratory patients, all 13 patients with recurrent lesions had  
elevated serum Tg and/or TgAb levels. Among nine patients with non-recurrent 
lesions, three had elevated serum Tg and/or TgAb levels. The measurement of  
serum Tg is an important modality to monitor patients for recurrent disease.  
However, it lacks specificity in the presence of remaining thyroid gland tissue. 
Serum TgAb should be measured together with serum Tg because the presence 
of TgAb may falsely lower the serum Tg level. A rising serum Tg or TgAb level 
suggests recurrent disease [1, 5, 6, 9]. Therefore, elevated serum Tg or TgAb level  
should lead to further investigations such as neck US, diagnostic I-131 TBS,  
computed tomography (CT), magnetic resonance imaging, or fluorine-18  
fluorodeoxyglucose positron emission tomography/ CT [1, 2, 5, 6].

Discussion
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Neck US is an important and highly sensitive tool for evaluating neck recurrence 
[5, 6, 8, 10]. According to the 2015 ATA guidelines, neck US should be performed 
at 6-12 months after surgery and then periodically, depending on the patient’s risk 
of recurrence and the serum Tg level. In addition, the management of thyroid 
bed lesions without any other suspicious sonographic findings such as suspicious  
cervical lymph nodes, including low serum Tg level, may be followed up with 
neck US. FNA should be performed in cervical lymph nodes ≥ 0.8–1.0 cm in the  
smallest diameter with a cystic appearance, hyperechoic punctuations, or peripheral  
vascularization [1]. Our findings supported this recommendation. However,  
if clinical or laboratory findings suspect recurrent disease, further investigations  
such as FNA or diagnostic I-131 TBS should be considered to confirm the  
diagnosis.

The strengths of our study were a cohort design and the blinding of two  
radiologists who reviewed sonographic images. However, there were some  
limitations. First, our study had a small population, which may not be sufficient 
to detect a difference between the two groups. Second, many thyroid bed lesions 
without suspicious sonographic findings with low serum Tg levels were followed 
up with neck US. Therefore, those lesions were not included in our study resulting 
in a small number of non-recurrent lesions. Third, data on vascular flow signals 
within the lesions were not available. One study found that increased vascularity  
was associated with thyroid bed recurrence. However, another study reported 
that vascular flow signals were not related to thyroid bed recurrence. Fourth, all  
thyroid bed lesions had a solid or almost completely solid composition. Thus, we 
cannot compare the compositions between the two groups.
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The sonographic findings alone could not be used to distinguish the recurrent 
from non-recurrent lesions at the thyroid bed in patients with DTC. If clinical or 
laboratory findings suspect recurrent disease, further investigations such as FNA 
or diagnostic I-131 TBS should be considered to confirm the diagnosis.
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