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Deescalating Follow-up After Hemithyroidectomy for Patients
With Low-risk Papillary Thyroid Microcarcinoma
Sam P. J. van Dijk, BSc; Hannelore I. Coerts, BSc; Ivona Lončar, BSc; Cornelis Verhoef, MD, PhD; Schelto Kruijff, MD, PhD;
Anton F. Engelsman, MD, PhD; Robin P. Peeters, MD, PhD; Tessa M. van Ginhoven, MD, PhD

IMPORTANCE Structural recurrent disease (RD) after surgical treatment of papillary thyroid
microcarcinoma (mPTC) is rare. We hypothesized that the RD rate after hemithyroidectomy
in low-risk patients with mPTC is low.

OBJECTIVE To assess the occurrence of RD in Dutch patients with mPTC who received surgical
treatment according to the Dutch guidelines.

DESIGN, SETTING, AND PARTICIPANTS This nationwide retrospective cohort study included all
patients who had undergone surgery with a diagnosis of cN0/cNx mPTC in the Netherlands
between January 2000 and December 2020 were identified from the Netherlands Cancer
Registry database. Patients with preoperative lymph node metastases were excluded. Two
groups were defined: group 1 (incidental), mPTC in pathology report after thyroid surgery for
another indication; and group 2 (nonincidental), patients with a preoperative highly suspect
thyroid nodule (Bethesda 5) or proven mPTC (Bethesda 6). Dutch guidelines state that a
hemithyroidectomy is sufficient in patients with unifocal, intrathyroidal mPTC.

MAIN OUTCOMES AND MEASURES The occurrence of RD in patients with low-risk mPTC after
hemithyroidectomy.

RESULTS In total, 1636 patients with mPTC were included. Patients had a median (IQR)
follow-up time of 71 (32-118) months. Median (IQR) age at time of diagnosis was 51 (41-61)
years and 1292 (79.0%) were women. Overall, RD after initial treatment was seen in 25
patients (1.5%). The median (IQR) time to RD was 8.2 (3.6-16.5) months and 22 of the 25
(88%) patients developed RD within 2 years. Recurrent disease was not significantly different
between both groups (group 1, n = 15 [1.3%]; group 2, n = 10 [2.1%]; difference, 0.8%; 95%
CI, –0.5% to 2.5%). Of the 484 patients with nonincidental mPTC (group 2), 246 (50.8%)
patients were treated with a hemithyroidectomy and follow-up in accordance with Dutch
guidelines. Lymph node metastases were found in 1 of 246 (0.4%) patients after
hemithyreoidectomy, and new mPTC in the contralateral thyroid was detected in 3 of 246
(1.2%) patients. Median (IQR) follow-up of this patient group was 37 (18-71) months. The
10-year probability of RD was 1.3% for patients without vascular invasion and 24.4% for
patients with vascular invasion.

CONCLUSIONS AND RELEVANCE This nationwide cohort study found that overall, RD after
hemithyroidectomy for patients with low-risk mPTC was rare (<2%). Based on these results, it
seems reasonable to deescalate follow-up of patients with low-risk mPTC without vascular
invasion after hemithyroidectomy. From a health care perspective, deescalation of follow-up
may contribute to increased sustainability and accessibility to health care, both large
challenges for the future.
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T he worldwide incidence of small papillary thyroid car-
cinoma (≤10 mm), also known as papillary microcarci-
noma (mPTC), has increased over the past decades.1-3

The rising incidence of mPTC alongside a stable mortality
rate1,4,5 is highly suggestive of overtreatment of patients with
mPTC.6-8 Currently, restrictive diagnostic workup strategies
for thyroid nodules smaller than 1 cm are advocated,9-11 which
resulted in a decrease in mPTC diagnosis since 2014.12

In addition, several international guidelines have shifted
from immediate surgery to a less aggressive treatment ap-
proach by advocating the use of active surveillance with se-
rial ultrasonographic examinations of the neck.10 However, sur-
gery will likely remain important in countries with restrictive
diagnostic workup strategies due to selection of patients with
biologically more aggressive disease or for patients anxious to
undergo active surveillance.13

Dutch guidelines state that a hemithyroidectomy is suffi-
cient in patients with unifocal, intrathyroidal mPTC without
lymph node metastases, and a total thyroidectomy is indi-
cated in cases of multifocal disease, extrathyroidal exten-
sion or pathology in the contralateral lobe.14 The 2015 ATA
guideline suggests that patients with low-risk mPTC should
receive follow-up after hemithyroidectomy including clini-
cal examinations, Tg measurements, and periodic neck
ultrasonography.10 However, structural recurrent disease
(RD) rates after surgical treatment of N0 mPTC have been
shown to be low.15,16 We hypothesized that the RD rate after
hemithyroidectomy in patients with low-risk mPTC in the
Netherlands is low. The objective of this nationwide study
was therefore to assess the occurrence and risk factors of RD
in all Dutch patients with mPTC who received surgical treat-
ment according to the Dutch guideline between January
2000 and December 2020.

Methods
Patients and Data Collection
As previously described,13 all adult patients treated for mPTC
in the Netherlands from January 2000 to December 2020 were
included in this study. Data were obtained from the Dutch Reg-
istry of Histo- and Cytopathology Reports (PALGA) and the
Netherlands Cancer Registry managed by the Netherlands
Comprehensive Cancer Organisation (IKNL). All reports that
were identified by IKNL as T1a and T1 were reviewed. Pa-
tients were identified using the American Joint Committee on
Cancer (AJCC) Staging Manual, Eighth Edition, primary tumor
stage classification (TNM),17 in which the tumor had to be 1.0
cm or smaller in the largest dimension on the pathology re-
ports. Exclusion criteria were PTC larger than 1 cm, preopera-
tive pathologic findings confirmed lymph node metastases, fol-
licular or medullar microcarcinoma, and unknown tumor
diameter of the PTC. Patients with unknown tumor diameter
were also included if the report explicitly stated that a micro-
carcinoma was found in the specimen. After inclusion, pa-
tients were divided into 2 groups: group 1 (incidental), mPTC
in pathology report after thyroid surgery for another indica-
tion; and group 2 (nonincidental), patients with a preopera-

tive highly suspect thyroid nodule (Bethesda 5) or proven mPTC
(Bethesda 6).

Baseline characteristics (age, sex, and follow-up time),
findings from the pathology reports (type of mPTC, tumor di-
ameter, vascular invasion, [extra]capsular invasion of the
thyroid, multifocality, bilaterality, number of localizations,
coexistence of thyroiditis, BRAF mutation, encapsulating
tumor, invasion through tumor capsule, lymph node involve-
ment, and radical [R0] or less than radical resection [R1 or R2]),
RD, and mortality data were collected. Follow-up of patients
at low risk, according to the Dutch guidelines, consists of an
annual determination of Tg during thyroxine replacement in
combination with neck palpation for 5 years. Recurrent dis-
ease was detected and proven by using ultrasonography and
fine-needle aspiration cytology, and was defined as struc-
tural, pathology proven local RD, the occurrence of lymph node
metastases, or distant metastases after initial treatment.
Recurrent disease was treated with surgical excision and/or
radioactive iodine treatment (RAI). The Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
reporting guidelines was used.18 The medical ethics committee
of the Erasmus Medical Center approved this study (MEC-
2018-1195), and informed consent was waived.

Statistical Analysis
Descriptive statistics were used to express continuous vari-
ables with normal distribution as mean with standard
deviation (SD) or abnormal distribution as median with
interquartile range (IQR). Distribution was assessed using
the Shapiro-Wilk normality test. Categorical variables are
described as count (n) and percentage (%). To describe the
magnitude of the difference and precision of the estimate
when comparing both groups, the risk difference with 95%
CI for dichotomous variables and the standardized mean
difference (Cohen d) with 95% CIs for continuous variables
was used.19

A multivariable Cox proportional hazards regression model
was created to analyze risk of RD. Variables for the Cox pro-
portional hazards model were included in the analysis based
on their association with cancer RD in literature.20-22 Covari-
ates within the Cox proportional hazards assumption were con-
stant over time, meeting the proportional hazards assump-
tion. Cox regression results are presented as hazard ratios with
95% CIs. Time to RD was estimated using the Kaplan-Meier

Key Points
Question What is the rate of structural recurrent disease in
patients with low-risk papillary thyroid microcarcinoma after
hemithyroidectomy?

Findings In this nationwide cohort study that included 1636
patients with papillary thyroid microcarcinoma, recurrent disease
after hemithyroidectomy was rare (<2%).

Meaning It seems reasonable to deescalate follow-up of patients
with low-risk papillary thyroid microcarcinoma after
hemithyroidectomy.
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estimator.23 All statistical tests were performed using the R Proj-
ect for Statistical Computing (version 4.1.2, R Foundation;
https://www.r-project.org/). All test hypotheses were 2-sided
and P < .05 was considered significant.

Outcome Measures
The primary outcome was the occurrence of RD in patients
with low-risk mPTC after hemithyroidectomy. Secondary
outcomes were risk factors for RD and time to RD of patients
with mPTC.

Results
Patient Characteristics
In total, 2893 patients were identified with pT1a or pT1 thy-
roid cancer from 2000 until 2020 in the Netherlands, of which
1636 mPTC patients were included in this study (Figure 1). Rea-
sons for exclusion were unknown tumor diameter (n = 267),
tumor larger than 1 cm (n = 687), preoperative lymph node me-
tastases (n = 290), and other missing information (n = 13). Of
these 1636 patients with mPTC, 1152 patients were inciden-
tally diagnosed postoperatively (group 1) and 484 patients were
diagnosed preoperatively (group 2). Patients had a median
(IQR) follow-up time of 71 (32-118) months. The median age at
time of diagnosis was 51 (41-61) years and 1292 (79.0%) were
female. The median (IQR) tumor diameter in the pathologic
specimen was 6.0 (3.0-8.0) mm. In total 372 (22.7%) patients
underwent a total thyroidectomy, 367 (22.4%) underwent a
completion thyroidectomy, and 874 (53.4%) patients under-
went a hemithyroidectomy. Cervical lymph node dissection
was performed in 76 (4.6%) patients, and 402 (24.6%)
patients received RAI treatment after total or completion
thyroidectomy.

Patients with nonincidental mPTC were more likely to
be men compared with patients with incidental mPTC (123
[25.4%] vs 221 [19.2%]; difference 6.2%; 95% CI, 1.8%-
10.8%). Tumor diameter was larger in the group with nonin-
cidental mPTC than in the group with incidental mPTC (6.0
mm vs 5.0 mm). Vascular invasion, bilaterality, and (extra)
capsular invasion of thyroid were more frequent in patients
with nonincidental mPTC. Patients with nonincidental
mPTC underwent more total or completion thyroidectomies
(232 [47.9%]) and RAI treatments (173 [35.7%]) than patients

with incidental mPTC (507 [44.0%] and 229 [19.9%] respec-
tively). Of all 376 patients who underwent initial total thy-
roidectomy, bilaterality of the mPTC was found in 24 of 228
(10.5%) patients with incidental mPTC and in 33 of 144
(22.9%) patients with nonincidental mPTC. Refer to Table 1
for additional characteristics.

Follow-up of All 1636 Patients With mPTC
Lymph node metastases were found in 85 (5.2%) of the total
cohort. Of these 85 patients, 69 had lymph node involvement
during surgery that was not seen preoperatively and were not
defined as RD. The percentage of distant metastases was 0.1%
(n = 1). Recurrent disease after initial treatment was seen in 25
patients (1.5%), of which there were 15 patients with lymph
node metastases, 8 patients with new mPTC in the contralat-
eral lobe, and 2 patients with local RD after total thyroidec-
tomy. The median (IQR) time to RD was 8.2 (3.6-16.5) months.
Figure 2 displays the time distribution of all patients with mPTC
with RD in the Netherlands. In total, 16 of 25 (64%) patients
with RD were found in the first year after follow-up and 22 of
25 (90%) within the first 2 years of follow-up.

Subgroup analysis showed that patients with noninciden-
tal mPTC had a higher rate of lymph node metastases than
patients with incidental mPTC (n = 51 [10.5%] vs n = 34 [3.0%];
difference, 7.6%; 95% CI, 4.9%-10.8%). However, RD was not
significantly different between both groups (incidental mPTC,
n = 15 [1.3%]; nonincidental mPTC, n = 10 [2.1%]; difference,
0.8%; 95% CI, −0.5% to 2.5%). Of the 484 patients with non-
incidental mPTC (group 2), 246 (50.8%) patients were treated
with a hemithyroidectomy and follow-up in accordance with
Dutch guidelines. Median (IQR) follow-up of this patient group
was 37 (18-71) months. Lymph node metastases were found in
1 of 246 (0.4%) patients after hemithyreoidectomy, and a new
mPTC in the contralateral thyroid was detected in 3 of 246
(1.2%) patients. All 4 patients underwent completion thyroid-
ectomy after diagnosis of RD. Of the 484 patients with nonin-
cidental mPTC (group 2), 228 (47.1%) patients received total
or completion thyroidectomy in accordance with Dutch guide-
lines. The median (IQR) follow-up of this patient group was 67
(27-111) months. Lymph node metastases were found in 6 of
228 (2.6%). Of these 6 patients, 4 patients received RAI after
surgery.

Risk Factors for RD
Univariate Cox proportional hazards model analysis showed
that a larger tumor diameter, multifocality, vascular inva-
sion, and (extra)capsular invasion were associated with RD
(Table 2). Multivariable Cox proportional hazard model analy-
sis showed that vascular invasion (HR, 12.0; 95% CI, 3.7-30.1)
and (extra)capsular invasion (HR, 4.0; 95% CI, 1.3-12.2) were
risk factors for RD after initial treatment. The estimated cu-
mulative probability of RD at 1, 3, 5, and 10 years were 0.9%,
1.5%, 1.7%, and 1.7%, respectively. The 10-year estimated
cumulative probability of RD was 1.3% for patients without vas-
cular invasion and 24.4% for patients with vascular invasion
of the tumor (Figure 3). The total number of patients with RD
in the group with vascular invasion was 6, whereas this num-
ber was 25 in the group without vascular invasion. Of all 15 pa-

Figure 1. Flowchart of Patient Enrollment

2893 Patients with T1a/T1 thyroid cancer assessed for eligibility 

1636 Patients with pT1a thyroid cancer included in the final cohort

1257 Patients excluded
687 Had nodules >1 cm
290 Had preoperative lymph node

metastases

7 Had FTC/MTC
6 Missing information

267 Unknown tumor diameter

FTC indicates follicular thyroid carcinoma; MTC, medullary thyroid carcinoma.
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tients with lymph node RD, 9 (60%) patients had multifocal
disease, 6 (40%) patients had vascular invasion, and 3 (15%)
patients had capsular invasion. In total, 4 patients (27%) lacked
all of these risk factors described. Overall, 10 of 15 patients with
lymph node RD received RAI treatment after initial surgery.

Discussion

In this study, we described the occurrence and risk factors of
RD after surgery in 1636 patients with cN0/cNx mPTC during

Table 1. Clinical and Histopathologic Characteristics of Patients With mPTC in the Netherlandsa

Characteristic

No. (%)
Estimate with percentage
difference (95% CI)Total Incidental mPTC Nonincidental mPTC

No. of patients 1636 (100) 1152 (70.3) 484 (29.7)

Age, median (IQR), y 51 (41-61) 51 (42-61) 52 (41-60) 0.00 (–0.11 to 0.10)

Male sex 344 (21.0) 221 (19.2) 123 (25.4) 6.2 (1.7 to 10.7)

Follow-up, median (IQR), mo 71 (32-118) 78 (39-127) 47 (21-93) –0.43 (–0.54 to –0.32)

Surgical treatment

Hemithyroidectomy 874 (53.4) 632 (54.9) 242 (50.0) –4.9 (–10.2 to 0.4)

Total thyroidectomy 372 (22.7) 228 (19.8) 144 (29.8) 10.0 (5.3 to 14.6)

Completion thyroidectomy 367 (22.4) 279 (24.2) 88 (18.2) –6.0 (–10.2 to –1.8)

Isthmus resection 13 (0.8) 4 (0.3) 9 (1.9) 1.6 (0.3 to 2.9)

Thyroglossal duct cyst
resection

9 (0.6) 8 (0.7) 1 (0.2) –0.5 (–1.1 to 0.1)

Lateral cyst 1 (0.1) 1 (0.1) 0 –0.1 (–0.3 to 0.1)

CLNDb 76 (4.6) 35 (3.0) 41 (8.5) 5.5 (2.8 to 8.2)

CCLND 58 25 31

NALCLND 25 18 7

Location unknown 14 5 9

Nonsurgical treatment

Radioactive iodine treatment 402 (24.6) 229 (19.9) 173 (35.7) 15.8 (10.9 to 20.6)

Pathology report

Diameter, mm (n = 40)c 6.0
(3.0-8.0)

5.0 (2.0-7.0) 8.0 (6.0-9.0) 1.05 (0.94 to 1.17)

Diameter, ≥5.0 mm (n = 40) 995 (62.3) 559 (50.1) 436 (90.6) 40.5 (36.6 to 44.4)

Multifocality 343 (21.0) 230 (20.0) 113 (23.3) 3.3 (–1.1 to 7.7)

Bilaterality (n = 10) 139 (8.5) 83 (7.2) 56 (11.7) 4.5 (1.3 to 7.7)

Less than radical resection 78 (4.8) 46 (4.0) 32 (6.6) 2.6 (0.1 to 5.1)

(Extra)capsular invasion of
thyroid

54 (3.3) 25 (2.2) 29 (6.0) 4.4 (2.5 to 6.3)

Vascular invasion 31 (1.9) 9 (0.8) 22 (4.5) 3.7 (1.8 to 5.6)

BRAF mutation (n = 1501) 98 (72.6) 68 (82.9) 30 (56.6) –26.3 (–41.9 to –10.7)

Thyroiditis 252 (15.4) 196 (17.0) 56 (11.6) –5.4 (–9.0 to –1.8)

Type of mPTC

Classic mPTC 1329 (81.2) 906 (78.6) 423 (87.4) 8.8 (5.0 to 12.6)

FVmPTC 293 (17.9) 237 (20.6) 56 (11.6) –9.0 (–12.7 to –5.3)

Other 14 (0.9) 9 (0.8) 5 (1.0) 0.2 (–0.8 to 1.2)

Metastases

N-stage

NX/N0 1552 (94.9) 1119 (97.1) 433 (89.5) –7.6 (–10.5 to –4.7)

N1a 61 (3.7) 21 (1.8) 40 (8.3) 6.5 (3.9 to 9.1)

N1b 23 (1.4) 13 (1.1) 11 (2.3) 1.2 (–0.3 to 2.7)

M-stage (M1) 1 (0.1) 1 (0.1) 0 –0.1 (–0.3 to 0.1)

Recurrence after initial
treatment

Overall recurrence 25 (1.5) 15 (1.3) 10 (2.1) 0.8 (–0.5 to 2.5)

Lymph node 15 (0.9) 8 (0.7) 7 (1.4) 0.7 (–0.5 to 1.9)

Distant 0 0 0 0

Local 10 (0.6) 7 (0.6) 3 (0.6) 0 (–0.8 to 0.8)

Abbreviations: FVmPTC, follicular
variant of mPTC; mPTC, papillary
thyroid microcarcinoma; NA, not
applicable.
a Data are expressed as numbers

(percentage) or as median [IQR];
Estimate is expressed as risk
difference for dichotomous
variables and as standardized mean
difference for continuous variables;
Missing data are presented in
parentheses behind variables.

b Concomitant cervical lymph node
dissection (CLND); CCLND, Central
CLND (level VI); LCLND, Lateral
CLND (level II-IV) (total number of
dissections).

c Certain mPTC but precise diameter
unknown.

Deescalating Follow-up After Hemithyroidectomy for Patients With Low-risk Papillary Thyroid Microcarcinoma Original Investigation Research

jamaotolaryngology.com (Reprinted) JAMA Otolaryngology–Head & Neck Surgery January 2023 Volume 149, Number 1 45

© 2022 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by Rijksuniversiteit Groningen user on 12/13/2023

http://www.jamaotolaryngology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2022.3686


a 20-year time period in the Netherlands. Overall, RD rates af-
ter initial surgical surgery were low (1.5%) and, if RD was de-
tected, a 90% RD rate was found within 2 years of follow-up.
The low RD rate in patients without preoperative lymph node
metastases demonstrated in this study substantiates find-
ings in other studies. Mehenna et al15 described 2 different en-
tities of mPTC; 1 group with incidental mPTC and 1 group with
nonincidental mPTC. In that meta-analysis, nonincidental
mPTCs had a significant higher rate of RD than incidentally
found mPTCs (7.9% vs 0.5%, respectively). However, in the cur-
rent study, there was no difference in RD between the groups

after initial treatment. Subgroup analysis of patients with
nonincidental mPTC receiving a hemithyroidectomy and
follow-up showed that the RD rate was 1.6%, similar to the
group with incidental mPTC. This is best explained by the
fact that patients with preoperative lymph node metastases
were excluded in the current study. Another study from Buf-
fet et al16 also showed a low structural recurrence rate (4%)
after surgical intervention in 1667 patients with mPTC with-
out preoperative lymph node metastases.

As a result of the low rate of RD shown in the current study,
the additional value of follow-up for patients with unifocal

Figure 2. Duration of Follow-up and Time of Recurrence of All 25 Patients With Recurrent Disease
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Table 2. Multivariable Cox Proportional Hazards Analysis for Recurrence-Free Survivala

Independent variable Univariate hazard ratio (95% CI) Independent variable
Multivariable hazard
ratio (95% CI)

Age, y 1.00 (0.97-1.03)

NA NA
Male sex 1.23 (0.49-3.08)

Diameter, mm 1.16 (1.01-1.34)

Multifocality 2.52 (1.13-5.62)

Vascular invasion 18.51 (7.38-46.41) Vascular invasion 12.02 (3.71-30.06)

Capsular invasion 8.39 (3.14-22.41) Capsular invasion 4.01 (1.32-12.21)

Irradical resection 2.82 (0.84-9.41)

NA NA
Type of mPTC

Classic mPTC 1.70 (0.51-5.68)

FVmPTC 1 [Reference]

Abbreviations: FVmPTC, follicular
variant of mPTC; mPTC, papillary
thyroid microcarcinoma; NA, not
applicable.
a Age is expressed in years as a

continuous variable; Diameter is
expressed in millimeters as a
continuous variable. All other
independent variables are
dichotomous.

Research Original Investigation Deescalating Follow-up After Hemithyroidectomy for Patients With Low-risk Papillary Thyroid Microcarcinoma

46 JAMA Otolaryngology–Head & Neck Surgery January 2023 Volume 149, Number 1 (Reprinted) jamaotolaryngology.com

© 2022 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by Rijksuniversiteit Groningen user on 12/13/2023

http://www.jamaotolaryngology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2022.3686


intrathyroidal mPTC seems to be low and has to be weighed
against the chance of patient anxiousness as a result of false-
positive thyroid nodules on ultrasonographic findings during
follow-up. In addition, to our knowledge, early detection of RD
in patients with mPTC after surgery has never been shown to
positively affect prognosis or quality of life. This substanti-
ates the recommendation of the 2014 British Thyroid Asso-
ciation Guideline, which states that patients with low-risk
mPTC after hemithyroidectomy require no further follow-up
for cancer care and can be discharged to the care of their
general practitioner for thyroid function evaluation.24

From a health care perspective, deescalation of follow-up
after surgery would contribute to an increased accessibility to
health care, which is considered one of the main challenges for
the future.25 In addition, deescalating follow-up contributes to
lower health care costs due to a decrease in laboratory tests and
neck ultrasonography. When compared why active surveil-
lance, Lin et al26 have already suggested that surgery is less costly
and more effective than active surveillance for patients with
mPTC after 16.2 years. In that study, patients who underwent
surgery received 5 years of clinical follow-up with neck ultra-
sonographic examination. If patients with low-risk mPTC do not
remain in follow-up for 5 years, costs would decrease even more.
Deescalation of follow-up also comes with more sustainability
due to patients travelling less.

Although vascular invasion was not common in patients
with mPTC (2%), this determinant showed to be a significant
risk factor for the occurrence of RD in the current study. The
risk of RD at 5 years after surgery increased to 25% for pa-
tients with vascular invasion of the mPTC in the pathology re-

port. This corresponds to findings from several studies in the
literature describing vascular invasion as an adverse prognos-
tic factor for RD and survival in patients with papillary thy-
roid carcinoma.27-29 This also substantiates that patients with
vascular invasion after hemithyroidectomy could benefit from
additional completion thyroidectomy and radioactive iodine
and require more extensive follow-up.

Limitations
The results of this study should be addressed with respect to
its limitations. First, it is a retrospective registry study and some
degree of information bias cannot be ruled out. Second, we did
not have access to individual ultrasonography reports. We
could not determine if patients with RD in the contralateral lobe
after hemithyroidectomy all had negative preoperative ultra-
sonography results of that contralateral lobe. In addition, we
could not determine if patients who had RD in the second year
had a negative results on ultrasonography in the first year af-
ter surgery. Third, due to a limited number of patients with RD
and thus a lack of power, the multivariable cox proportional
hazards model did not include all factors significantly related
to the outcome. Lastly, disease-specific mortality was not avail-
able in the Netherlands Cancer Registry and could not be ex-
tracted from the data. Efforts were made to assess these data
by combining other national registries.

The current study found that RD after hemithyroidec-
tomy for low-risk mPTC occurred in less than 2% of patients
and the 90% of RD occurrences are discovered within the first
2 years. These results suggest that patients could safely re-
frain from further follow-up after hemithyroidectomy for low-
risk mPTC without vascular invasion. However, a one-time fol-
low-up moment with neck ultrasonography after 2 years also
seems reasonable. Individual patient engagement through a
shared decision-making approach should be conducted to
choose the most appropriate follow-up option. Patients with
pathologically confirmed vascular invasion should receive
more intensive follow-up due to the high chance of RD (25%).

Conclusions
This nationwide retrospective cohort study found that recur-
rent disease after hemithyroidectomy for patients with uni-
focal, intrathyroidal mPTC was rare (<2%). Based on the low
RD rates in this study, it seems reasonable to deescalate fol-
low-up of patients with low-risk mPTC without vascular in-
vasion after hemithyroidectomy. From a health care perspec-
tive, deescalation of follow-up contributes to increased
sustainability and accessibility to health care, both large chal-
lenges for the future.
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