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INTRODUCTION
The usefulness of routine neck ultrasonography (US) in  

detecting unsuspected local or nodal recurrence of thyroid  

cancer after thyroidectomy is well documented in journal  

articles(1,2) and international guidelines.(3,4) This evaluation is 

conducted as part of the routine follow-up in patients post 

thyroidectomy. In view of the importance of neck US in this  

group of patients, it is crucial for practitioners to possess  

knowledge of both the normal and abnormal features of the 

post-thyroidectomy neck on US. In this pictorial essay, we 

present the sonographic features of the post-thyroidectomy  

neck, with examples derived from cases seen at our department, 

the Department of Nuclear Medicine and PET, Singapore  

General Hospital, Singapore.

 In our department, patients with thyroid cancer who 

are deemed to be at a higher risk of recurrence following  

thyroidectomy (with or without neck dissection) are referred 

for treatment and follow-up. These patients usually undergo 

radioactive iodine (RAI) remnant ablation and continue to have 

long-term follow-up. In line with current guidelines, the majority 

of such patients would have at least a yearly neck US, from as 

early as six months after surgery, after the postoperative changes 

have stabilised. Herein, we present a pictorial summary of the 

sonographic features of benign and malignant central neck 

compartment nodules and cervical lymph nodes, as well as a 

review of the literature.

GENERAL CONSIDERATIONS
Local extent of the problem  

Thyroid cancer is the 10th most common cancer among 

Singaporean women, according to the Singapore Cancer  

Registry Interim Annual Registry Report on the trends in 

cancer incidence in Singapore from 2005 to 2009.(5) The age- 

standardised rate of thyroid cancer in Singapore is reported to  

be 8.5 per 100,000 annually.(6) Thyroid cancer is operable in  

more than 90% of cases, and thyroidectomy remains the main 

effective modality of therapy.(3)

 Papillary thyroid cancer (PTC) accounts for about 80% of 

differentiated thyroid cancer.(7) Although PTC generally has a 

relatively indolent course, recurrent disease is not uncommon. 

It is estimated that 5%–20% of patients develop local/regional 

recurrences, sometimes after many years have passed.(8) The  

risk of recurrence is higher in the following instances: older 

age, male gender, larger tumours, tumours that extend beyond 

the capsule, certain histological variants, or regional nodal  

metastases.(8-10)

Importance of post-thyroidectomy neck US for 
surveillance
Although stimulated thyroglobulin (Tg) testing for recurrent 

thyroid cancer generally provides effective surveillance  

against disease recurrence, with a high negative predictive  

value (NPV) of 99%,(11) it has a major limitation – interference  

from Tg antibodies that cause a falsely low or undetectable 

serum Tg level can mask the presence of disease. Tg testing  

is also less useful in patients who have not undergone RAI 

remnant ablation. Thus, the role of neck US surveillance 

becomes particularly relevant in these patients and in the  

context of recurrent disease that is not I-131 avid (which  

comprises one-quarter of all recurrences).(2)

 US is a very sensitive modality for detecting abnormal  

lymph nodes and masses in the thyroid bed, and may also  

occasionally demonstrate persistent disease despite a negative  

stimulated Tg measurement.(12,13) Thus, the American Thyroid 

Association guidelines have emphasised the role of neck US in 

the follow-up of patients with PTC.(14) Indeed, the combination 
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of stimulated Tg and neck US has been found to have a 96.3% 

sensitivity in detecting locoregional disease, as well as an  

NPV of 99.5%.(15) 

CENTRAL NECK COMPARTMENT ON POST 
THYROIDECTOMY US 
Normal findings and/or benign variants in the central 
neck
The central compartment, which contains the thyroid bed and 

the paratracheal/paraoesophageal nodes, essentially comprises 

the area between the trachea and carotid arteries. After 

thyroidectomy, the carotid artery and jugular vein slide medially 

into the space previously occupied by the thyroid gland.(16)  

The right carotid artery typically lies immediately adjacent to  

the trachea (Fig. 1a), whereas the left carotid artery lies along 

the lateral edge of the oesophagus (Fig. 1b).(16) The normal 

postoperative thyroid bed should have a uniform echogenic 

texture owing to fibrofatty connective tissue.(2) Although there  

is usually no intervening tissue between the trachea and  

common carotid artery, the finding of uniform echogenic 

texture owing to fibrofatty connective tissue in the thyroid bed 

is common (Fig. 1a). The left thyroid bed is often occupied by 

the oesophagus (Fig. 1b). 

 The US finding of nodularity in the post-thyroidectomy  

bed is generally suspicious. However, nodules that contain  

linear internal echoes parallel to the surrounding tissue plane 

on longitudinal section (as in Fig. 2b) are most likely due  

to postoperative granulation tissue. This US appearance has  

100% specificity for benignity.(2) Benign lesions causing  

nodules in the thyroid bed may be due to postoperative  

fibrosis, suture granulomata, reactive lymph nodes or  

parathyroid adenoma.(16) Another benign pathology that  

mimics tumour recurrence in the thyroid bed is remnant  

thyroid tissue.(2) 

Features suspicious for malignancy in the central neck 
A recurrence in the thyroid bed or central neck compartment 

may be due to a true thyroid bed recurrence or recurrent 

disease in level VI nodes, with the distinction being made 

by the pathologist only when lymphoid tissue is seen around 

the cancer cells.(16) Thyroid bed recurrences are typically 

round and hypoechoic, and situated between the carotid and  

trachea (Fig. 3a).(16) Most have well-defined margins and some 

may have microcalcifications or a cystic component (Fig. 4).(16) 

However, metastases from PTC may appear hyperechoic due  

to the deposition of Tg (Figs. 3b & c). Any hypoechoic mass  

detected in the postoperative thyroid bed is suggestive of  

recurrence, and a biopsy should be performed, as recurrence 

is associated with increased mortality.(2) However, if there is 

no supporting clinical or laboratory finding suggestive of local  

tumour recurrence, then the abnormality in the thyroid bed may  

be followed up with US, rather than immediate US-guided  

fine-needle aspiration cytology.(2) The rate of malignancy 

is significantly higher in nodules with marginal irregularity  

(Fig. 4), microcalcification, and a shape that is not parallel to  

the surrounding tissue plane (Fig. 3c).(2)

1a

1b
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Fig. 1 Normal appearance of the central neck compar tment post 
thyroidectomy. US images show (a) uniform echogenic texture owing 
to f ibrofatty connective tissue in the thyroid bed (arrowhead); and 
(b) the lef t thyroid bed occupied by the oesophagus (arrow).
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Fig. 2 Benign thyroid bed nodule. US images show (a) a benign 
thyroid bed nodule (arrowheads) in a patient whose histopathology 
was unavailable, but the nodule was assumed to be benign, as the 
patient ’s thyroglobulin level had been 0.2 UG/L for at least 6 years; 
and (b) a nodule that contains linear internal echoes that are parallel 
to the surrounding tissue plane on longitudinal section.
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Fig. 3 US images show centra l neck compar tment f indings suspicious for malignancy. Subsequent biopsy conf irmed recurrence. US 
images show (a) round, hypoechoic nodules (arrow), typical of recurrences, situated between the carotid ar ter y and trachea; and (b & 
c) the hyperechoic appearance of metastases from papillar y carcinoma of thyroid (arrowheads) due to the deposition of thyroglobulin. 
Recurrence shown in (c) was subsequently conf irmed to be the insular type of thyroid carcinoma on histopathology. 

Fig. 4 Histopathology-proven recurrent papillar y thyroid carcinoma. 
US image shows centra l  neck recur rences with heterogeneous 
internal echoes and cystic components (arrows). Cystic necrosis, 
as shown here, is more frequently seen in papillar y carcinomas. 
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Fig. 5 Benign lymph nodes. (a) US image shows normal nodes and 
reactive hyperplastic nodes character ised by an elongated shape 
and a well -def ined echogenic hilum, which is continuous with the 
adjacent fat (black arrowhead). (b) Power Doppler image shows 
vascular ity enter ing the centre or hilum of the node and extending 
toward each tip.   

5a

5b

Fig. 6 (a & b) US images show a 24 mm × 10 mm × 3 mm benign hyperplastic lymph node (arrows) with its vascular supply enter ing the 
fatty hilum. 

6a 6b
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CERVICAL NODES IN THE NECK ON POST-
THYROIDECTOMY US
Features of benign/reactive nodes 

Lymph nodes with an echogenic centre are typically benign, as 

are oval or cylindrical nodes.(1) The echogenic centre represents 

the fatty hilum. Normal nodes and reactive hyperplastic nodes 

are characterised by an elongated shape and a well-defined 

echogenic hilum, which is continuous with the adjacent fat  

(Figs. 5a & 6a). Power Doppler shows vascularity entering the 

centre or hilum of the node, and extending toward each tip  

(Figs. 5b & 6b). In smaller nodes, an echogenic fatty hilum may 

not be identifiable, especially in those that measure less than  

5 mm. These small elongated nodes are commonly encountered 

in clinical practice and can be assumed to be benign (Fig. 7).

Features suspicious for malignant nodes, with special 
reference to differentiated thyroid cancer
Metastatic nodes are usually hypoechoic (Fig. 8). However, 

metastatic nodes from PTCs tend to be hyperechoic (Fig. 10a). 

This is due to the deposition of Tg.(17) Also, the rounder the  

node, the greater the risk of involvement (Figs. 8 & 10a).(1)  

While nodal calcification is generally rare in metastatic nodes, 

it is common in metastatic nodes from PTCs (Figs. 10a & b).(17)

Lymph nodes showing peripheral vascularity that does not 

arise from the hilar vessels, or a combination of peripheral and 

hilar vascularity, are highly suspicious for malignancy (Figs. 

11 & 12b). These peripheral or capsular vessels are recruited 

in response to pro-angiogenesis factors released by tumour  

cells.(17) Thus, signs of malignant adenopathy include the  

presence of internal calcification, a combination of peripheral 

and hilar vascularity (an almost certain sign of recurrent  

papillary cancer) (Figs. 11 & 12b), cystic or partially cystic  

nodes (Fig. 12a) and echogenic nodes.(1) 

 Recognition of advanced nodal disease with local  

infiltration of adjacent structures cannot be missed, as shown  

in Fig. 13. In a patient with PTC, the longitudinal US image  

shows an echogenic mass within the lumen of the right  

internal jugular vein (Fig. 13a), while the correlative computed 

tomography image confirms the infiltration of the right internal 

jugular vein by adjacent metastatic lymph node (Fig. 13b).  

Tumour recurrence in the right thyroid bed is also noted.

 Among the features described, Leboulleux et al reported  

the specificities for malignancy to be 100% for cystic  

appearance and punctate calcifications, although the 

corresponding sensitivity values were low (46% and 11%, 

respectively).(18) In the same study, the US feature that gave the  

Fig. 7 US image shows a small elongated node measuring less than 
5 mm, which can be assumed to be benign. An echogenic fat t y 
hi lum may not be ident if iable in small nodes, par t icular ly those 
that are less than 5 mm. These small elongated nodes are commonly 
encountered in clinical practice and can be assumed to be benign.

XC X

Fig. 8 US image shows a smal l and somewhat rounded node (in 
contrast to the e longated shape of a benign node), which may 
indicate indeterminate or not completely benign-appearing nodes. 
Also, these nodes may not show the echogenic hilum. When such 
indeterminate f indings are encountered, a def inite course of action 
may not be apparent. Management decisions should incorporate the 
patient ’s r isk prof i le and serum thyroglobulin levels . A practical 
decision-making f low-char t is presented in Fig. 9.

X

X

Repeat US in 6 months 
and follow up annually

Consider I-131 whole 
body scan or US FNA

Follow-up with repeat 
US in 4–6 months

High-risk patient

Tg positive Tg negative

Fig. 9 Flowchar t of patient management of indeterminate/not completely benign nodes.(16)

FNA: f ine -needle aspiration; Tg: thyroglobulin; US: ultrasonography

Low-risk patient



181

P ictor ial E ssay

181

10a 10b

Fig. 10 US images show (a) nodal calcif ication in metastatic nodes from papillar y thyroid cancer, 
which is usually f ine or punctate (arrowhead), representing calcif ied psammoma bodies; and (b) 
metastatic lymph node with ill -def ined margin, containing peripheral calcif ications (arrow). Nodes 
suspicious for malignancy may show the following features: presence of calcif ications, cystic or 
necrot ic change, rounded or ir regular shape, inhomogeneous internal echopattern, abnormal 
vascular ity, and loss of echogenic hilum. 

12a 12b

Fig. 12 US images show (a) a malignant lymph node containing a cystic area (arrowhead); and (b) 
intranodal vascular ity being displaced in the presence of cystic necrosis. 

Fig. 11 US image shows a lymph node with a combination of peripheral and hilar vascular ity, which 
is highly suspicious for malignancy. Nodes showing peripheral vascular ity that does not ar ise from 
the hilar vessels or a combination of per ipheral and hilar vascular ity, are highly suspicious for 
malignancy. These peripheral or capsular vessels are recruited in response to pro -angiogenesis 
factors released by tumour cells.(17)

13a 13b

Fig. 13 Advanced nodal disease with loca l inf i l t rat ion of adjacent s tructures is infrequent ly 
encountered. (a) Longitudinal US image shows an echogenic mass within the lumen of the r ight 
internal jugular vein in a patient with papillar y thyroid cancer. (b) Correlative CT image conf irms 
the inf iltration of the r ight internal jugular vein by adjacent metastatic lymph node (arrow). Tumour 
recurrence in the r ight thyroid bed is apparent (aster isk). 
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best sensitivity-specificity compromise (86% and 82%, 

respectively) was the pattern of intranodal vascularisation.

CONCLUSION
Neck US is a simple, noninvasive and highly sensitive tool 

for monitoring disease recurrence in post-thyroidectomy 

patients with differentiated thyroid cancer. Knowledge of the  

differentiating features of benign and malignant lesions in 

these patients may significantly increase the efficacy of this 

investigation. Along with serum Tg levels and I-131 whole body 

imaging, neck US should be the cornerstone in the follow-up  

of post-thyroidectomy patients with thyroid cancer.
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False
Question 1. The most commonly encountered form of thyroid cancer is:
(a) Papillary thyroid cancer.
(b) Medullary thyroid cancer.
(c) Follicular thyroid cancer.
(d) Anaplastic thyroid cancer.

Question 2. In differentiated thyroid cancer, the following is/are associated with an increased risk  
of recurrence:
(a) Male gender.
(b) Younger age at diagnosis.
(c) Presence of nodal metastases at diagnosis.
(d) Invasion of thyroid capsule by tumour.

Question 3. Following total thyroidectomy, locoregional recurrence of papillary thyroid cancer is  
suspected in patients with:
(a) Elevated serum thyroid-stimulating hormone.
(b) Elevated serum thyroglobulin. 
(c) Elevated serum calcitonin.
(d) Presence of a solid cystic mass in the thyroid bed on ultrasonography (US).

Question 4. Regarding US for surveillance of thyroid cancer recurrence: 
(a) US has a high sensitivity for detecting locoregional recurrence.
(b) US is not useful if serum thyroglobulin is normal.
(c) Benign lymph nodes typically appear elongated.
(d) All lymph nodes > 1 cm require fine-needle aspiration evaluation.

Question 5. Features of malignant lymph nodes on US include: 
(a) Presence of calcifications.
(b) Presence of cystic areas.
(c) Rounded shape. 
(d) Displaced intranodal vascular flow.

True
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