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Abstract

Background. There is limited evidence or agreement on the benefit, duration and frequency
of post-operative surveillance neck ultrasound in patients with differentiated thyroid cancer
treated with hemithyroidectomy alone. This study’s primary aim was to assess the benefit
of neck ultrasound in this situation, with a secondary aim to assess the detection of malig-
nancy in the contralateral lobe in patients undergoing completion surgery.
Methods. A retrospective observational study was conducted involving patients who had dif-
ferentiated thyroid cancer found at diagnostic hemithyroidectomy between 1 December 2013
and 31 December 2016.
Results. Of 105 patients, 74 underwent completion thyroidectomy. Thirty-five per cent of
these patients had malignancy identified in the contralateral lobe, the majority were unsus-
pected sonographically. Of 31 hemithyroidectomy patients, 1 had a nodule classified as
‘U3’ (indeterminate) at the first ultrasound surveillance, ultimately identified as incidental
papillary microcarcinomas on completion thyroidectomy. There was no other disease recur-
rence or malignancy at a median of 3.8 years’ follow up.
Conclusion. The findings indicate a limited role for ultrasound follow up of patients with dif-
ferentiated thyroid cancer treated with hemithyroidectomy alone.

Introduction

The incidence of differentiated thyroid cancer has increased worldwide over the past four
decades.1 Despite this, mortality rates from thyroid cancer have remained stable.2 This is
likely a result of the relative increase in low-risk papillary microcarcinoma, defined as
1 cm or smaller, which is often discovered incidentally after surgery for benign pathology,
and is widely reported in autopsy studies with prevalence ranging from 2 to 35.6 per cent.3

Tumour–node–metastasis (TNM) staging provides information on disease-specific
survival, with T1/2N0M0 thyroid cancers having an estimated disease-specific survival at
20 years of 99 per cent.4 Traditionally, total thyroidectomy was the procedure of choice
for differentiated thyroid cancer followed by radioiodine remnant ablation, a treatment
model often disproportionate to excellent patient prognosis. A more conservative
approach with hemithyroidectomy alone in low-risk differentiated thyroid cancer is
increasingly considered an appropriate treatment strategy,5,6 with studies demonstrating
good clinical outcomes in appropriately selected patients, with structural recurrence
rates ranging from 0 to 10.6 per cent over 0.6 to 30.5 years.7–10

The definition of ‘low risk’ is continuously evolving, but, at present, includes clinically
staged N0M0 tumours sized less than 4 cm, and tumours without adverse features such as
extrathyroidal extension, and with no multifocality, angioinvasion or positive family his-
tory. A three-tier initial risk stratification system developed by the American Thyroid
Association and modified in 201511 divides patients after initial therapy into low, inter-
mediate and high risk of structural disease recurrence, although this risk level, and com-
plete TNM status, is only possible to determine post-operatively. In patients with larger
tumours or with intermediate or high-risk histological features following lobectomy, com-
pletion thyroidectomy is indicated, to facilitate radioiodine remnant ablation.

Dynamic risk assessment, recommended by the British Thyroid Association, the
American Thyroid Association and the European Society for Medical Oncology, allows
re-evaluation of the initial risk of structural disease recurrence. Based on serum thyro-
globulin and anti-thyroglobulin antibody assays, along with imaging, the patient’s
response to therapy is graded as excellent, indeterminate, biochemically incomplete or
structurally incomplete.11–13 While originally developed based on studies of patients
who underwent total thyroidectomy and radioiodine remnant ablation, Momesso and col-
leagues developed (in 2014)14 and validated (in 2016)15 serum thyroglobulin values for
excellent and biochemically incomplete response categories for both lobectomy and
total thyroidectomy patients without radioiodine remnant ablation.

Despite widespread use of dynamic risk assessment, there is limited consensus on the
duration and frequency of surveillance neck ultrasound in the hemithyroidectomy-only
differentiated thyroid cancer group. The European Society for Medical Oncology
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guidelines, published in 2019, recommend a single neck ultra-
sound scan with serum thyroglobulin and thyroglobulin anti-
body assays at 6–18 months post-treatment. If there is no
evidence of structural disease in a low-risk differentiated thy-
roid cancer patient at this first follow up, 12–24-monthly bio-
chemical assessment is advised, with repeat neck ultrasound
only necessary in cases of rising thyroglobulin and/or thyro-
globulin antibody levels.13

In order to determine the value of surveillance neck ultra-
sound, we evaluated findings and outcomes in patients with
differentiated thyroid cancer found at hemithyroidectomy,
who were considered sufficiently low risk that there was no
mandate for completion surgery. In addition, in order to
determine the utility of ultrasound for the detection of small
contralateral cancers, we assessed the histological outcome,
compared with initial ultrasound findings, in the remnant thy-
roid of those patients meeting the criteria for primary comple-
tion surgery.

Materials and methods

Study design and subjects

Research ethics committee advice was sought using the online
tool from the National Health Service Health Research
Authority and Medical Research Council website,16 and ethical
approval was deemed not required.

Included in this retrospective study were patients who had
differentiated thyroid cancer identified between 1 December
2013 and 31 December 2016 following hemithyroidectomy
or isthmusectomy, performed either as a diagnostic or thera-
peutic procedure with curative intent, with at least one
follow-up ultrasound scan in the hemithyroidectomy-only
patients. A total of 105 patients met the inclusion criteria.
Exclusion criteria were: patients outside the health board
whose samples were sent for tertiary opinion, patients who
underwent a core biopsy only or initial total thyroidectomy,
and patients with anaplastic carcinoma, medullary carcinoma
or lymphoma histological types. One further patient was
excluded as co-morbidities rather than low-risk status pre-
cluded completion thyroidectomy. All patients were discussed
by the regional thyroid cancer multidisciplinary team.

Imaging techniques

Ultrasound examinations were performed across 6 hospital
sites on several different ultrasound machines, by 1 of 14 con-
sultant radiologists with a head and neck specialist interest, or
1 of 5 sonographers with experience in thyroid ultrasound.
Images were captured on a picture archiving and communica-
tions system, and a formal written report linked to the
Radiology Information System. Reports described nodules
using the British Thyroid Association ‘U’ classification, from
July 2014 onwards, or an opinion on whether a nodule was
considered generally benign, indeterminate or suspicious
with fine needle aspiration (FNA) biopsy utilised as indicated.

Image and data analyses

For all included patients, clinical notes and histology reports
were reviewed. Post-operative surveillance neck ultrasound
reports in the hemithyroidectomy-only group were examined,
as well as initial ultrasound reports, when relevant, in the com-
pletion surgery group.

The variables recorded were: patient age and sex, type and
date of surgical procedure, histological type and size of either
the largest or the worst prognosis cancer, tumour multifocality,
pathological TNM status (the American Joint Committee on
Cancer seventh edition of the AJCC Cancer Staging Manual
was in use during the study period, but the eighth edition clas-
sification was also recorded to increase the future applicability
of the study17,18), presence of and degree of extrathyroidal
extension, vascular invasion, and positive nodal status. If the
patient proceeded to primary completion thyroidectomy, we
recorded time to completion (days), histological results and
pre-operative ultrasound findings regarding the contralateral
lobe. If the patient did not proceed to initial completion,
follow-up ultrasound appointments and results, further man-
agement, later histology findings, when relevant, and last clinic
date were recorded. The main clinical outcomes were locore-
gional recurrence detected at ultrasound within five to seven
years in hemithyroidectomy-only patients, and the incidence,
nature and sonographic conspicuity of remnant malignancy
in patients undergoing primary completion surgery.

Statistical methods

Continuous data are presented as means and standard devia-
tions, or as medians and interquartile ranges. Categorical
data are recorded as whole numbers ± percentages. Microsoft
Excel® spreadsheet software (2016 version) was used for
these descriptive statistics.

Results

The study included 105 patients, consisting of 25 males and 80
females. Initial surgery comprised hemithyroidectomy (n =
101) or isthmusectomy (n = 4).

Group A consisted of 74 out of 105 patients (70 per cent)
who underwent primary completion thyroidectomy, with a
median time to completion of 56 days (interquartile range =
42, 77). Thirty-five per cent of group A patients (26 of 74)
were found to have at least one malignant nodule in the sub-
sequently excised contralateral lobe. Apart from one patient
who was found to have follicular cancer and four papillary
microcarcinoma foci in the thyroid remnant, these were all
papillary microcarcinomas, with a mean diameter of 2.9 mm
(± 2.3 mm). Regarding the completion contralateral lobe on
pre-operative ultrasound, 15 out of 26 had sonographically
benign nodules or normal appearances reported. A further
eight patients had sub-centimetre nodules reported, which
were either unclassified (n = 6) or ‘of doubtful significance’
(n = 2). In two patients, the contralateral lobe was not men-
tioned in the report. The ultrasound report for the final patient
was not accessible as the scan was performed privately.

Group B comprised 31 out of 105 patients (30 per cent)
who underwent follow up after hemithyroidectomy only. No
patients in this group had pathological lymph nodes. Thirty
patients (97 per cent) would have been considered low-risk
according to the American Thyroid Association system and
1 (3 per cent) as intermediate risk. Group B had a median clin-
ical follow-up duration of 3.8 years (interquartile range = 2.6,
6.3) and underwent surveillance neck ultrasound over a
median duration of 3.7 years (interquartile range = 0.9, 5.3).

A total of 106 surveillance neck ultrasound scans were car-
ried out, with each patient undergoing an average of 3.4 (± 2.2)
neck ultrasound examinations over the follow-up period.
Twenty-two patients have since been discharged, one patient
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died of unrelated causes and a further patient moved to a dif-
ferent health board.

Table 1 shows the demographics, tumour size, histological
findings and TNM status of both groups.

During the follow up of group B, one patient with a contra-
lateral nodule graded ‘U3’ (indeterminate) at the first surveil-
lance neck ultrasound two years post-operatively underwent
FNA biopsy with Thy3f cytology. Multifocal papillary micro-
carcinoma was discovered on later completion, with two foci
measuring 7.9 and 1.2 mm; there were no intermediate or
high-risk features, and no further treatment was required.
Another patient had a contralateral ‘U2’ graded nodule
upgraded to ‘U3’ at their third annual ultrasound surveillance
follow-up scan with Thy3a cytology on FNA biopsy. At later
completion thyroidectomy, this lesion was found to be a
benign adenoma. A third patient had a 3 mm ‘unclassifiable
nodule’ in the remnant lobe on the first surveillance neck
ultrasound at three months post-operatively, with Thy1
cytology on FNA biopsy nine months later. A further surveil-
lance neck ultrasound in this patient at 33 months demon-
strated no change to the tiny nodule, ultimately labelled ‘of
limited significance’. A final patient has had a static 1.3 mm
remnant ‘hypoechoic area’ under ultrasound surveillance for
over three years. The remaining patients had normal appear-
ances or sonographically benign nodules with no cervical
lymphadenopathy demonstrated on follow-up ultrasound
scans and no clinical recurrences.

Discussion

This study analysed 105 consecutive patients with differen-
tiated thyroid cancer discovered at hemithyroidectomy. The
patient cohort was subdivided into two groups: those who
underwent primary completion surgery and those who under-
went hemithyroidectomy only with ultrasound follow up. The
follow-up ultrasound findings and rate of disease recurrence
were identified in the hemithyroidectomy-only group, while
the rate of remnant malignancy and its pre-operative ultra-
sound identification were assessed in those who underwent
primary completion surgery.

In 35 per cent of the primary completion thyroidectomy
specimens, remnant malignancy was found. This was papillary
microcarcinoma in all but 1 of the 26 cases, multifocal in
most. The vast majority of these patients had no concerning
findings in the contralateral lobe on pre-operative ultrasound.
This confirms previous reports that papillary microcarcinoma
can be sonographically occult. In a study using whole-
specimen mapping, multifocal papillary microcarcinomas
were found histologically in 45 per cent of patients with
ultrasound-identified ‘solitary’ papillary carcinoma.19

Almost all patients (97 per cent) in group B
(hemithyroidectomy-only group) were classified as low-risk
according to the American Thyroid Association system. In
just under half of the patients, the histologically identified
tumour was an incidental unifocal papillary microcarcinoma.
A low rate of structural disease recurrence of 3.2 per cent (1
of 31) was found in the contralateral lobe in the
hemithyroidectomy-only group. This was a multifocal papil-
lary microcarcinoma, with no adverse histological features.
We found no cervical nodal recurrences. A relatively similar
rate of structural recurrence, of 4.2 per cent, was found by
Vaisman et al., in 72 lobectomy cases, with median follow
up of five years.8 Lee et al.,20 in a 2022 study, also found a
similar low recurrence rate of 4.3 per cent in 46

hemithyroidectomy cases with median follow up of 3.5
years. These recurrence rates are similar to the 2–6 per cent
recurrence rates described in the American Thyroid
Association guidelines for low-risk papillary thyroid cancer,11

although they are notably lower than the pooled recurrence
rate of 9 per cent reported by Chan et al.21 in their 2020

Table 1. Baseline patient characteristics

Characteristics Group A Group B

Patients (n (%)) 74 of 105 (70) 31 of 105 (30)

Age at diagnosis (mean ±
SD; years)

45.1 ± 16.3 46.2 ± 17.7

Age range (years) 12–81 15–75

Histology (n (%))

– Papillary 43 (58) 28 (90)

– (Papillary
microcarcinoma)

(18 of 43) (42) (19 of 28) (68)

– Follicular 25 (34) 3 (10)

– Hürthle cell 5 (7) 0 (0)

– Poorly differentiated
thyroid cancer

1 (1) 0 (0)

Size of largest primary tumour (mm)

– Mean ± SD 27.4 ± 19.8 10.3 ± 10.2

– Range 0.3–80 0.2–39

Multifocality? (n)

– Yes 20 1

– No 54 30

AJCC TNM 7th edn17 pathological tumour (T) stage (n)

– T1a 14 16

– T1b 5 7

– T2 26 5

– T3 29 3

– T4 0 0

AJCC TNM 8th edn18 pathological tumour (T) stage (n)

– T1a 20 19

– T1b 8 7

– T2 27 5

– T3 19 (T3a) 0

– T4 0 0

Extrathyroidal extension?
(n)

– Yes 15 (10 minimal,
1 microscopic)

3 (minimal)

– No 59 28

Vascular invasion? (n)

– Yes 33 2 (1 PMC & 1
follicular)

– No 41 29

If papillary cancer, was it incidental? (n)

– Yes 11 of 18 15 of 19

– No 7 of 18 4 of 19

Group A = primary completion thyroidectomy; group B = hemithyroidectomy only. SD =
standard deviation; AJCC = American Joint Committee on Cancer; TNM = tumour–node–
metastasis; edn = edition; PMC = papillary microcarcinoma
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systematic review of post-hemithyroidectomy low-risk differ-
entiated thyroid cancer patients.

Despite the recognised favourable outcomes, there has been
an increase in the use of imaging in post-treatment differen-
tiated thyroid cancer patients. Banerjee et al.22 observed a sub-
stantial increase in imaging in a cohort of 28 220 differentiated
thyroid cancer patients studied from 1998 to 2011 that
included 5317 lobectomy patients. That study revealed an
association between neck ultrasound usage and increased
recurrence treatment with surgery and radioactive iodine ther-
apy, but there was no effect on disease-specific survival.

Furthermore, surveillance ultrasound in post-treatment
patients is associated with a high false-positive rate, as de-
scribed by Yang et al.23,24 Regarding post-total-thyroidectomy
patients with or without radioiodine remnant ablation, they
found a false-positive rate of 67 per cent and 57 per cent in
171 American Thyroid Association low-risk and 90 American
Thyroid Association intermediate-risk papillary thyroid cancer
patients, respectively, who had initial unremarkable post-
treatment ultrasound scan findings. There was a corresponding
1.2 per cent and 10 per cent structural recurrence rate.

A high relative financial cost in the surveillance of a low-
risk group is also a consideration. Wang et al.25 found an
imbalance of a factor of 7 in the cost to detect recurrence
between low- and high-risk papillary cancer following total
thyroidectomy. Another consideration is patients’ mental well-
being. Ongoing, unnecessary ultrasound surveillance may pro-
voke continuing patient anxiety regarding recurrence. A
population-based cohort study of 353 Swedish patients with
differentiated thyroid cancer26 found that, despite a low inci-
dence of recurrence (7 per cent), almost half of the 279
patients reported ongoing concerns about recurrence, 14–17
years after initial diagnosis, with a negative impact on
health-related quality of life.

Finally, it is also worth discussing the background preva-
lence of papillary microcarcinoma. Interestingly, similar to
the rate of remnant malignancy in group A (primary comple-
tion thyroidectomy group), which were almost all papillary
microcarcinomas, a prevalence of 35.6 per cent of occult
small papillary cancers was found in an autopsy study,
which concluded that these small cancers may almost be a
‘normal’ finding.27 It is widely accepted that the expanding
gap between the incidence of and the mortality from differen-
tiated thyroid cancer, and the high rates of differentiated thy-
roid cancer in screening populations and at autopsy, suggest
overdiagnosis. One could argue that the 3.2 per cent structural
recurrence in group B, also papillary microcarcinoma, is
entirely reflective of the normal population rate of this disease.

Similar to European Society for Medical Oncology recom-
mendations, Lamartina et al.,28 in their update on the manage-
ment of low-risk differentiated thyroid cancer, suggest annual
monitoring of serum thyroid-stimulating hormone, thyro-
globulin and thyroglobulin antibody for five years, and then
assessments every two years, in low-risk differentiated thyroid
cancer, with neck ultrasound scanning only being performed
in patients with abnormal biochemical or clinical findings.
Regarding thyroglobulin/thyroglobulin antibody in
lobectomy-only patients, Momesso et al.14,15 previously
defined an excellent response as a thyroglobulin level of less
than 30 ng/ml, and a negative thyroglobulin antibody result
with negative imaging findings. They defined a biochemically
incomplete response as a thyroglobulin level of more than
30 ng/ml or rising, and/or increasing antibodies, with negative
imaging findings. Structural recurrence was detected in 33 per

cent of patients with a biochemically incomplete response and
in 0 per cent of patients with an excellent response.

While Ritter et al.29 and Park et al.30 did not find a signifi-
cant difference in thyroglobulin levels in papillary cancer lob-
ectomy patients with disease recurrence compared to
non-recurrence, Vaisman et al. found a significant association
between thyroglobulin trend and recurrence, with a negative
predictive value of 98 per cent for a rising thyroglobulin level.9

In the current cohort, one hemithyroidectomy patient had a
contralateral nodule detected at ultrasound follow up; this
prompted completion surgery, where low-risk papillary micro-
carcinoma was found, requiring no further treatment. Another
patient had a sonographically and cytologically indeterminate
nodule, which led to further surgery for ultimately benign dis-
ease. A further two hemithyroidectomy patients had chronic-
ally stable tiny nodules in the contralateral lobe, neither of
which required further surgery. Furthermore, apart from a sin-
gle patient who was found to have follicular cancer in the
contralateral excised lobe, all of the contralateral malignancies
found in the primary completion specimens were papillary
microcarcinomas, the vast majority of which were sonographi-
cally occult or considered non-concerning pre-operatively.
Allowing for a single patient in the current study being
intermediate-risk rather than low-risk, the results would indi-
cate no significant value of indiscriminate ultrasound surveil-
lance in hemithyroidectomy-only patients.

• In recent years, there has been a move to less aggressive treatment for
thyroid cancer from traditional total thyroidectomy and radioactive iodine

• Significant numbers of patients are being treated with hemithyroidectomy
and surveillance

• Ultrasound is an excellent tool for detecting recurrent disease in the
thyroid bed

• There is little evidence on the need for ongoing ultrasound surveillance in
patients post-hemithyroidectomy for malignancy

The limitations of our study include relatively small patient
numbers. In addition, post-treatment ultrasound scanning was
performed by a variety of operators on a number of different
ultrasound machines; however, this may widen the applicabil-
ity of the findings. Thyroglobulin and thyroglobulin antibody
levels were not analysed, but these assays did not have a rou-
tine role in the follow up of hemithyroidectomy patients in
this 2014–2016 cohort. The BRAFV600E mutation status was
also not recorded; however, this was not routinely tested dur-
ing the study period and would not have altered the risk level
in the hemithyroidectomy-only group. From a cost–benefit
point of view, we did not record the number of clinic visits,
other scans performed or blood tests generated as a result of
ongoing clinical follow up, but this was beyond the scope of
our objectives.

Future directions could include continued clinical and
ultrasound assessment in the hemithyroidectomy-only
patients, in order to obtain a larger cohort and determine
the practical validity of biochemical follow up.

Conclusion

Our findings indicate a limited role for the ultrasound follow up
of patients with differentiated thyroid cancer treated with hemi-
thyroidectomy alone. Scanning would be preferably directed by a
combination of initial sonographic findings and clinical examin-
ation, with biochemical assessment a potential adjunct.
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