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Abstract

Introduction: The 2015 American Thyroid Association guidelines recom-
mend de-escalating surgical treatment for papillary thyroid cancer (PTC).
We hypothesize that the Dutch PTC population might differ due to a
restrictive diagnostic policy that mainly selects symptomatic and palpable
thyroid nodules for further diagnostics, potentially selecting relatively more
aggressive tumors. We aimed to describe the Dutch PTC population
because differences in populations can have consequences for the adop-
tion of foreign guidelines.

Methods: From the Dutch national cancer registry, patients diagnosed with
pT1-T3 PTC between 2005 and 2015 were included. Baseline character-
istics, disease-free interval, and overall survival were compared between
low-risk and non-low risk PTC. Furthermore, the TNM stage of the Dutch
and U.S. cohorts were compared via literature search.

Results: Of the 3368 pT1-T3 patients included, 1813 (53.8%) had a low-risk
PTC, and 1555 (46.2%) had a non-low-risk PTC. In the Dutch PTC popu-
lation, pT1 tumors occurred in 45.8%, pT2 and pT3 tumors occurred in
34.9% and 19.3% of the patients, respectively. Of all patients, 10.2% had
central lymph node metastases and 16.6% had lateral lymph node metas-
tasis. Distant metastasis only occurred in 18 (0.5%) of the patients. The 10-
year overall survival was 89.6%, with rates of 91.6% for low-risk and 87.3%
for non-low-risk patients (p = < 0.001). During the follow-up period, 257
patients (7.6%) had a recurrence.

Discussion: The higher frequency of advanced tumors among the Dutch
PTC population in contrast to the U.S. emphasizes the need for careful
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1 | INTRODUCTION

Papillary thyroid cancer (PTC) is the most common
thyroid malignancy, representing over 85% of thyroid
cancer cases.’ The rising incidence of PTC is largely
attributed to the increased utilization of imaging mo-
dalities.? The 10-year overall survival rate of 97% of
PTC suggests that the surge in incidence primarily
stems from overdiagnosis.>* To prevent overtreatment,
there has been a shift in the 2015 American Thyroid
Association (ATA) guidelines toward a less aggressive
surgical treatment for low-risk PTC patients. This de-
escalation approach entails the recommendation to
perform a hemithyroidectomy for 1—-4 cm low-risk PTCs
instead of a total thyroidectomy followed by radioactive
iodine (RAI).°

Since 2007, ultrasound-guided fine needle aspira-
tion (FNA) is only recommended for patients with a
clinically palpable thyroid nodules in the Netherlands.®’
Consequently, incidental thyroid nodules on CT or MRI
are rarely evaluated.” Therefore, the Dutch guidelines
only recommended a hemithyroidectomy for unifocal
PTC smaller than 1 cm without indications of lymph
node metastases, extrathyroidal extension, or an
aggressive variant.® In all other cases, a total thyroid-
ectomy is performed, usually followed by RAI therapy.®
Selective neck dissections were only performed in the
case of clinical manifest lymph node metastases
proven with FNA and was not done routinely.®

There is limited documentation regarding the influ-
ence of a more restrictive diagnostic work-up on a na-
tional PTC population. The characteristics of patients
that are eventually diagnosed with thyroid cancer and
are offered treatment may differ among countries.”®
For example, in Belgium, regional differences in diag-
nostic practices were inversely related to thyroid cancer
incidence and surgery rates.® We hypothesize that the
Dutch PTC population differs with the U.S. population
due to a restrictive work-up policy that only selects
palpable thyroid nodules for further diagnostics,
potentially leading to the selection of relatively more
advanced tumors.’

In this study, we aim to outline the characteristics of
the Dutch pT1-T3 PTC population. Moreover, we
compare our population to the U.S. PTC cohorts,
investigating if it is justified to copy guidelines from
other countries, especially when these countries have a
different diagnostic approach, which is the case with the

2015 ATA recommendation to de-escalate surgical
treatment.

2 | PATIENTS AND METHODS

2.1 | Study design and participants

This retrospective cohort study was performed at the
Surgical Oncology department of the University Medical
Center Groningen. Data from 2005 until 2015 was
collected and obtained from the database of the
Netherlands Comprehensive Cancer Organization
(IKNL), the national cancer registry. This was linked to
data from the National Network and Registry of Histo-
and Cytopathology in the Netherlands (PALGA) via de-
identified patient numbers. The IKNL database pro-
vided clinical variables such as sex, age at diagnosis,
vital status, follow-up duration, and RAI therapy (RAI).
Pathology reports from the PALGA database were
reviewed, and patients were reclassified according to
the eighth edition of the American Joint Committee on
Cancer ( of the American Joint Committee on Cancer)
TNM staging criteria.’® We included patients aged
18 years or older at the time of PTC diagnosis,
excluding those with pT4 tumors.® Subsequently, pa-
tients were categorized into two groups: low-risk and
non-low-risk PTC.® Low-risk tumors were characterized
according to the 2015 ATA risk stratification: <5 positive
lymph nodes in the central compartment, absence of
distant metastasis, lack of aggressive histology, and no
vascular invasion.® Aggressive histology was defined
as tall cell, diffuse sclerosing, columnar cell, or Hirthle
cell PTC.? All other patients were classified as non-low-
risk when they exhibited one or more of the following:
gross extrathyroidal extension, pT3 tumor, distant
metastasis, incomplete tumor resection, lateral lymph
node metastasis, and vascular invasion. A total thy-
roidectomy is defined as the total thyroidectomies or
hemithyroidectomy followed by completion hemi-
thyroidectomy within 12 months.

2.2 | Follow-up, recurrence, and overall
survival

Vital follow-up continued until December 2019, with
patient status verified through the IKNL database and
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personal records database (BRP). Overall survival was
defined as the time between PTC diagnosis and death
from any cause. Recurrence was determined using
PALGA data and defined as a histologically or cyto-
logically proven locoregional recurrence or distant
metastasis occurring at least 12 disease-free months
post-surgery. The disease-free interval (DFI) was the
period from primary surgery until recurrence.

2.3 | Comparison data

A PubMed literature search on PTC population cohorts
from the U.S. was performed from inception to May 16,
2024. Search terms included controlled terms and free
text terms, focusing on studies based on the U.S. Sur-
veillance Epidemiology and End Results (SEER) data-
base. Initially, the search targeted the ratio between low-,
intermediate-, and high-risk PTC, but due to limited re-
sults (see Supplementary Table 1), it was refined to
compare the TNM stage between PTC populations with
the terms, SEER and PTC, yielding 237 results. Titles
were screened first, followed by abstracts, and then full
manuscripts (Supplementary Table 2).

2.4 | Statistical analyses

Descriptive statistics were presented as means with
standard deviation (SD) or medians with interquartile
range (IQR) for non-normally distributed data. The
normal distribution of continuous variables was

Patients from the Dutch Cancer Registry
n=3896

Patients with PTC
n=3412

Study population
n=3368

FIGURE 1
[Colour figure can be viewed at wileyonlinelibrary.com]

assessed using Q—Q plots. Normally distributed vari-
ables were compared using the t-test and non-normally
distributed variables using the Mann-Whitney U-test.
Categorical variables were presented as percentages
and compared using the Chi-Square test. Overall sur-
vival and DFl were estimated using Kaplan—Meier
curves, and differences between groups were
assessed using the log-rank test. The univariate anal-
ysis of factors associated with death from any cause
and recurrence was performed using Cox regression
analysis for the overall, low-risk, and non-low-risk
group. Significant factors were analyzed per group us-
ing multivariable Cox regression analysis.

3 | RESULTS

3.1 | Patient inclusion and study
population characteristics

Between 2005 and 2015, 3896 patients with pT1-T3
PTC underwent surgical treatment in the Netherlands.
After excluding 528 patients who did not meet the in-
clusion criteria (see Figure 1), 3368 patients were
included in the study (Table 1). The cohort consisted of
2501 females (74.3%) and 867 males (25.7%), with a
mean age at diagnosis of 48.7 years (SD + 15.1), and
the median vital follow-up was 5.8 years (IQR: 3.7-8.7).
Of all patients, 1813 (53.8%) had a low-risk tumor.
Notably, a higher proportion of males (32.5%) had a non-
low-risk PTC compared to females (19.9%) (p < 0.001).
Postoperative RAI therapy was administered to 2514

¢ Duplicates (n=2)

« No data (n=2)

« No pathological data available (n=141)

< No national cancer registry data available (n=2)
« pTO/unknown (n=237)

e pT4a (n=7)

« No follow-up (n=1)

Excluded n=484———__p

» Anaplastic thyroid cancer (n=2)

« Medullary thyroid cancer (n=1)

« Follicular thyroid cancer (n=8)

« Insular/poorly differentiated thyroid cancer (n=2)
« Other type of thyroid cancer (n=42)

« Other type of papillary thyroid cancer (n=22)

< Unknown type of pathologic cancer (n=15)

« Surgery before linkage (n=5)
« No surgical treatment (n=35)
« Other surgery (n=4)

Flowchart of the inclusion and exclusion criteria resulting in the study population. Abbreviation: PTC, papillary thyroid cancer.
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TABLE 1

Total (n = 3368)

Age in years - mean (+SD) 48.7 (15.1)
Vital follow-up in years - median (IQR) 5.8 (3.7-8.7)
Sex - no. (%)

Female 2501 (74.3)

Male 867 (25.7)
Vital status - no. (%)

Alive 3141 (93.3)

Died 227 (6.7)
Treated with radioactive iodine - no. (%)

Yes 2514 (74.6)

No 854 (25.4)
Pathologic T-stage - no. (%)

T1 1541 (45.8)

T2 1176 (34.9)

T3 651 (19.3)
Pathologic N-stage - no. (%)

N1a 342 (10.2)

N1b 560 (16.6)

NO/unknown 2466 (73.2)
Extranodal spread - no. (%)

Yes 192 (5.7)

No 3176 (94.3)
Pathologic distant metastasis - no. (%)

M1 18 (0.5)

MO/unknown 3350 (99.5)
Type of primary surgery - no. (%)

Total thyroidectomy 2838 (84.3)

Hemithyroidectomy 506 (15.0)

Isthmus resection 15 (0.4)

Other surgery 9 (0.3)
Recurrence - no(%)

Yes 257 (7.6)

No 3111 (92.4)

Time till recurrence in years - median (IQR) 5.4 (3.4-8.4)

(74.6%) patients, with a significant higher rate among
those with non-low-risk PTC (low-risk: 61.7% vs. non-
low-risk: 89.7%) (p < 0.001).

3.2 | Surgery

2838 patients underwent a total thyroidectomy (84.3%).
Of these, 1434 (42.6%) underwent total thyroidectomy

Dutch national registry population characteristics. [Colour table can be viewed at wileyonlinelibrary.com]

Low-risk (n = 1813) Non-low-risk (n = 1555) p-value
48.5 (14.1) 48.8 (16.2) <0.001
5.8 (3.7-8.6) 5.8 (3.7-8.7) 0.823
1452 (80.1) 1049 (67.6) <0.001
361 (19.9) 506 (32.5)

1719 (94.8) 1422 (91.4) <0.001
94 (5.2) 133 (8.6)

1119 (61.7) 1395 (89.7) <0.001
694 (38.3) 160 (10.3)

1154 (63.7) 387 (24.9) <0.001
659 (36.3) 517 (33.2)

0 (0.0) 651 (41.9)

126 (6.9) 216 (13.9) <0.001
0 (0.0 560 (36.0)

1687 (93.1) 779 (50.1)

0 (0.0) 192 (12.3) <0.001
1813 (100.0) 1363 (87.7)

0 (0.0) 18 (1.2) <0.001
1813 (100.0) 1537 (98.8)

1362 (75.1) 1476 (94.9) <0.001
434 (23.9) 72 (4.6)

9 (0.5) 6 (0.4)

8 (0.4) 1(0.1)

39 (2.2) 218 (14.0) <0.001
1774 (97.8) 1337 (86.0)

5.7 (3.6-8.5) 5.1 (3.2-8.2) <0.001

initially, while 1404 patients (41.7%) underwent hemi-
thyroidectomy followed by complementary surgery.
Hemithyroidectomy alone was performed in 15.0% of
the cases, and an isthmus resection was performed in
0.4% (n = 15). Other surgeries included median neck
cyst removal (n = 6), thyroglossal duct cyst removal
(n = 2), and pyramidal lobe removal (n = 2). As ex-
pected, total thyroidectomy was performed more in the
non-low-risk group compared to the low-risk group
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(94.4% vs. 75.1%). Hemithyroidectomy was performed
in 23.9% of the low-risk patients and 4.6% of the non-
low-risk patients. Additionally, a lateral neck dissec-
tion during primary surgery was performed in 11.7%
(9.7% unilateral, 2.0% bilateral) of the patients.

3.3 | Histology

The classic type of PTC was most prevalent, account-
ing for 2367 (70.3%) of the patients, followed by the
follicular variant (22.5%) and mixed papillary and
follicular (5.8%). Less common were the more
aggressive types of PTC, including tall cell (0.4%),
diffuse sclerosing (0.3%), columnar cell (0.1%), and
Hurthle cell (0.5%) (see Table 2). Vascular invasion
was present in 11.3% of the patients, and the preva-
lences of RO, R1, and R2 in the total group were 82.5%,
9.0%, and 8.6%, respectively. Multifocal disease was
seen in 37.5% of patients, occurring more frequently in

the non-low-risk group (44.1% vs. 31.9%, p < 0.001).
The median tumor size in the low-risk group was
13.0 mm (IQR: 6.0-22.0), significantly smaller when
compared to the non-low-risk group (25.0 mm, IQR:
15.0-45.0) (p < 0.001). Furthermore, tumors were
bilaterally located in 22.4% of all patients, with a higher
frequency observed in the non-low-risk group (27.7 vs.
17.8%, p < 0.001).

3.4 | TNM stage

Pathological TNM staging data is provided in Table 1.
The prevalences of pT1, pT2, and pT3 tumors were
45.8%, 34.9%, and 19.3%, respectively. Nodal metas-
tases were present in 902 patients (26.8%), with 126
cases (6.9%) of central nodal metastases observed in
the low-risk group. Distant metastases at diagnosis
were detected in 18 patients (0.5%), primarily affecting
the lungs (n = 9), bones (n = 6), and isolated cases in

TABLE 2 Pathology characteristics of Dutch papillary thyroid cancer patients. [Colour table can be viewed at wileyonlinelibrary.com]

Total (n = 3368)

Multifocality - no. (%)
Unifocal 2104 (62.5)
1264 (37.5)

18.0 (9.0-30.0)

Multifocal
Tumor size in mm - median (IQR)

Laterality - no. (%)

Unilateral 2614 (77.6)

Bilateral 754 (22.4)
Vascular invasion - no. (%)

Present 380 (11.3)

Absent 2988 (88.7)
Surgical excision margin - no. (%)

RO 2778 (82.5)

R1 302 (9.0)

R2 288 (8.6)
Extrathyroidal extension - no. (%)

Yes 495 (14.7)

No 2873 (85.3)
Histological type - no. (%)

Classic 2367 (70.3)

Follicular variant 758 (22.5)

Mixed papillary and follicular architecture 195 (5.8)

Tall cell 14 (0.4)

Columnar cell 4 (0.1)

Diffuse sclerosing 11 (0.3)

Hurthle cell 19 (0.6)

Low-risk (n = 1813) Non-low-risk (n = 1555) p-value
1234 (68.1) 870 (55.9) <0.001
579 (31.9) 685 (44.1)

13.0 (6.0-22.0) 25.0 (15.0-45.0) <0.001
1490 (82.2) 1124 (72.3) <0.001
323 (17.8) 431 (27.7)

0 (0.0) 380 (24.4) <0.001
1813 (100.0) 1175 (75.6)

1813 (100.0) 965 (62.1) <0.001
0 (0.0) 302 (19.4)

0 (0.0) 288 (18.5)

0 (0.0) 495 (31.8) <0.001
1813 (100.0) 1060 (68.2)

1276 (70.4) 1091 (70.2) <0.001
459 (25.3) 299 (19.2)

78 (4.3) 117 (7.5)

0 (0.0) 14 (0.9)

0 (0.0) 4(0.3)

0 (0.0) 11 (0.7)

0 (0.0) 19 (1.2)
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the brain, thoracic wall, and thymus. pT1 tumors were
most common (63.7%) in patients with low-risk PTC,
whereas pT3 tumors were predominant (41.9%) in the
non-low-risk group (p < 0.001).

3.5 | Overall survival

The median vital follow-up was 5.8 years during which
3141 (93.3%) patients remained alive (Table 1). Mor-
tality from any cause was more frequent in the non-low-
risk group compared to the low-risk group (5.2% vs.
8.6%, p < 0.001). The 10-year overall survival for all
patients was 89.6%, with rates of 91.6% for low-risk
patients and 87.3% for non-low-risk patients
(p < 0.001) (Figure 2). Multivariable Cox regression
analysis revealed that only male sex (hazard ratio: 1.6;
95% confidence interval: 1.2-2.1; p < 0.001), age
>55 years (HR: 9.9; 95% ClI: 7.0-13.8; p < 0.001), total
thyroidectomy (HR: 1.7; 95% CI: 1.2-2.3; p = 0.002),
RAl therapy (HR: 0.5; 95% CI: 0.4-0.7; p < 0.001), pT3
stage (HR: 1.5; 95% CI: 1.1-2.1; p = 0.20), lateral
lymph node metastasis (HR: 2.0; 95% CI: 1.3-2.9;
p < 0.001), and distant metastasis at diagnosis (HR:
3.6; 95% CI: 2.0-6.6; p < 0.001) remained indepen-
dently associated with death from any cause (Table 3).
In the low-risk group, male sex (HR: 2.0; 95% CI: 1.3—
3.1; p = 0.001), age >55 years (HR: 7.4; 95% ClI: 4.5—
12.1; p < 0.001), and RAI therapy (HR: 0.6; 95% CI:
0.4-1.0, p = 0.031) were independently associated with
death from any cause. In the non-low-risk group, male
sex was not independently associated with death from
any cause. However, age >55 years (HR: 11.8; 95% CI:
7.4-18.9; p < 0.001), total thyroidectomy (HR: 1.8; 95%
Cl: 1.1-3.0; p = 0.005), RAI therapy (HR: 0.5; 95% CI:
0.3-0.7; p < 0.001), lateral lymph node metastasis (HR:
1.8; 95% CI: 1.2-2.8; p = 0.006), and distant metas-
tasis at diagnosis (HR: 4.6; 95% CI: 2.3-9.3; p < 0.001)

Overal survivall

100{%

were independently associated with all-cause mortality
(Table 3).

3.6 | Risk of recurrence

During the follow-up period, recurrence was observed
in 257 patients (7.6%). Locoregional recurrence
occurred in 239 (7.1%) patients, while distant recur-
rence occurred in 16 patients (0.5%). Only 6 patients
(0.2%) progressed and developed distant metastases
after locoregional recurrence. Recurrence rates were
significantly higher in the non-low-risk group compared
to the low-risk group (14.0% vs. 2.2%, p < 0.001).
Following primary surgery, 69 patients (2.0%) under-
went additional unilateral neck dissection, and 12 pa-
tients underwent bilateral neck dissection for the
recurrent disease. The median time until recurrence
was 5.4 years (IQR: 3.4-8.4), with a longer duration
observed in the low-risk group compared to the non-
low-risk group (5.7 vs. 5.1 years, p < 0.001). The 10-
year DFI for the overall group (excluding patients with
distant metastasis at diagnosis) was 90.3%. Specif-
ically, the 10-year DFI was 97.0% in the low-risk group
and 82.4% in the non-low-risk group (p < 0.001)
(Figure 3). multivariable Cox regression analysis
revealed that age >55 years (HR: 2.1; 95% CI: 1.6-2.7;
p < 0.001), RAI therapy (HR: 1.9; 95% CI: 1.2-3.1;
p = 0.011), pT3 stage (HR: 2.0; 95% CI: 1.6-2.6;
p < 0.001), central (HR: 2.5; 95% CI: 1.7-3.7;
p < 0.001), and lateral lymph node metastasis (HR: 4.8;
95% CI: 3.5-6.6; p < 0.001) remained independent
factors that associated with recurrence (Table 4). In the
low-risk group, only central lymph node metastasis
(HR: 2.9; 95% CI: 1.3-6.7; p = 0.010) was indepen-
dently associated with recurrence. In the non-low-risk
group, age >55 years (HR: 2.1; 95% CI: 1.6-2.8;
p < 0.001) and lateral lymph node metastasis (HR: 2.3;

—— Qverall
—— Low-risk PTC
—— Non-low-risk PTC

©
2
<
=
n ]
€ 50
o ]
o
]
o
0+———— :
0 5

10

Vital follow-up (in years)

FIGURE 2 The 10-year overall survival in the low-risk and non-low-risk Dutch papillary thyroid cancer patients. [Colour figure can be

viewed at wileyonlinelibrary.com]
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TABLE 3 Univariate and multivariate Cox regression analysis for death from any cause. [Colour table can be viewed at

wileyonlinelibrary.com]

All patients Low-risk Non-low-risk
Univariate Multivariate® Univariate Multivariate® Univariate Multivariate®
P- p- p-

p-value value HR (CI 95%) p-value value HR (CI95%) p-value value HR (Cl 95%)
Sex (female) Reference
Sex (male) <0.001 0.001 1.6 (1.2-2.1) <0.001 0.001 2.0(1.3-3.1) 0.051 0.051 1.4 (1.0-2.0)
Age < 55 years Reference
Age >55 years <0.001 <0.001 9.9(7.0-13.8) <0.001 <0.001 7.4 (4.5-12.1) <0.001 <0.001 11.8(7.4-18.9)
Extent of surgery - TL Reference
TT <0.001 0.002 1.7 (1.2-2.3) 0.111 N/A N/A 0.005 0.031 1.8 (1.1-3.0)
Isthmus resection 0.922 N/A N/A 0.427 N/A N/A N/OA N/A N/A
Extranodal spread - no Reference
Yes 0.001 0299 1.3(0.8-2.1) N/A N/A N/A 0.038 0.546 1.2 (0.7-1.9)
Laterality - unilateral Reference
Bilateral 0.141 N/A N/A 0.017 0.059  0.490 (0.2-1.0) 0.650 N/A N/A
Focality - unifocal Reference
Multifocal 0.628 N/A N/A 0.160 N/A N/A 0.985 N/A N/A
RAI therapy - no Reference
Yes 0.001 <0.001 0.5(0.4-0.7) <0.001 0.031 0.6 (0.4-1.0) 0.005 <0.001 0.5(0.3-0.7)
T Stage - T1 Reference
T2 0.025 0456 1.1 (0.8-1.6) 0.221 N/A N/A 0.082 N/A N/A
T3 <0.001 0.020 1.5(1.1-2.1) N/A N/A N/A 0.041 0.188 1.3 (0.9-1.8)
N-stage - no/x Reference
N1a 0.221 N/A N/A 0.856 N/A N/A 0.046 0.939 1.0 (0.5-2.0)
N1b <0.001 <0.001 2.0 (1.3-2.9) N/A N/A N/A 0.004 0.006 1.8 (1.2-2.8)
M-stage - MO/x Reference
M1 <0.001 <0.001 3.6 (2.0-6.6) N/A N/A N/A <0.001 <0.001 4.6 (2.3-9.3)
Recurrence - no Reference
Yes 0.011 0.099 0.7 (0.5-1.1) 0.460 N/A N/A 0.193 N/A N/A

Abbreviation: HR, hazard ratio; TL, thyroid lobectomy, TT, total thyroidectomy.

2Corrected for male sex, age >55 years, TT, present extranodal spread, RAI therapy, T2-stage, T3-stage, N1b-stage, M1-stage and recurrence.

PCorrected for male sex, age >55 years, bilaterality and RAI therapy.

°Corrected for male sex, age >55 years, TT, present extranodal spread, RAI therapy, T3-stage, N1a-stage, N1-stage, and M1-stage.

95% CI: 1.7-3.1; p < 0.001) were independently
associated with recurrence (Table 4).

3.7 | Comparison of two national
registries: Dutch PTC patients versus the
U.S. patients

We have opted to compare the TNM stage between the
Dutch and U.S. PTC population. Comparisons between
the Dutch PTC population and published SEER data

from U.S. cohorts are presented in Table 5. Compared
to data from the SEER database and the National
Cancer Database (NCDB), the Dutch PTC population
had a lower frequency of pT1 tumors (45.8% vs.
58.2%—66.6%) and more pT2 (34.9% vs. 14.3%—
22.0%) and the results concerning pT3 tumors were
comparable (19.3% vs. 13.3%—27.5%)."""° Also, the
lateral lymph node metastases were more prevalent in
the Dutch PTC population (16.6% vs. 7.4%-—
12.2%)."""3 Distant metastases were comparable
among both countries (0.5% vs. 0.8%—1.5%).""~"°
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FIGURE 3 The 10-year disease-free survival in the low-risk and non-low-risk Dutch papillary thyroid cancer patients. [Colour figure can be
viewed at wileyonlinelibrary.com]

TABLE 4 Univariate and multivariate Cox regression analysis for recurrence. [Colour table can be viewed at wileyonlinelibrary.com]

All patients Low-risk Non-low-risk

Multivariate? Multivariate® Multivariate®

Univariate Univariate Univariate
p-value p-value HR (Cl 95%) p-value p-value HR (Cl 95%) p-value p-value HR (Cl 95%)

Sex (female) Reference
Sex (male) <0.001 0.219 1.2 (0.9-1.5) 0.823 N/A N/A 0.011 0.180 1.2 (0.9-1.6)
Age < 55 years Reference
Age >55 years <0.001 <0.001 2.1 (1.6-2.7) 0.256 N/A N/A <0.001 <0.001 2.1 (1.6-2.8)

Extent of surgery - TL  Reference
TT <0.001 0.237 0.7 (0.4-1.2) 0.205 N/A N/A 0.280 N/A N/A
Isthmus resection 0.798 N/A N/A N/A N/A N/A 0.927 N/A N/A

Extranodal spread - no Reference

Yes <0.001 0.232 1.2 (0.9-1.8) N/A N/A N/A <0.001 0.063 1.4 (1.0-2.0)
Laterality - unilateral Reference

Bilateral 0.005 0.764 1.1 (0.7-1.5) 0.005 0.266 1.7 (0.74.1) 0.544 N/A N/A
Focality - unifocal Reference

Multifocal <0.001 0.166 1.3 (0.9-1.7) 0.004 0.202 1.8 (0.74.2) 0.140 N/A N/A

RAI therapy - no Reference

Yes <0.001 0.011 1.9 (1.2-3.1) 0.392 N/A N/A 0.024 0.089 1.6 (0.9-2.9)
T stage - T1 Reference

T2 0.870 N/A N/A 0.234 N/A N/A 0.852 N/A N/A

T3 <0.001 <0.001 2.0(1.6-2.6) N/A N/A N/A 0.098 N/A N/A

N-stage - no/x Reference

N1a 0.011 <0.001 2.5(1.7-3.7) 0.008 0.010 2.9 (1.3-6.7) 0.956 N/A N/A

N1b <0.001 <0.001 4.8 (3.5-6.6) N/A N/A N/A <0.001 <0.001 2.3 (1.7-3.1)

Abbreviation: HR, hazard ratio; TL, thyroid lobectomy, TT, total thyroidectomy.

@Corrected for male sex, age >55 years, TT, present extranodal spread, bilaterality, multifocality, RAI therapy, T3-stage, N1a-stage and N1b-stage.
®Corrected for bilaterality, multifocality and N1a-stage.

°Corrected for male sex, age >55 years, present extranodal spread, RAI therapy and N1b-stage.
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4 | DISCUSSION
This is the first study to classify the Dutch PTC popu-
lation in low- and non-low-risk PTC patients based on
the ATA risk stratification and to perform a literature
review to compare the TNM stage of Dutch and U.S.
PTC patients. These cohorts were compared because
population-based recommendations (such as the 2015
ATA de-escalation recommendation to perform a
hemithyroidectomy instead of a total thyroidectomy)
from a particular country are often extrapolated to other
countries, while the composition of the patient pop-
ulations may not be directly comparable due to different
diagnostic work-ups. In the Dutch pT1-T3 PTC patients
diagnosed between 2005 and 2015, we found that pT1
tumors were most prevalent (45.8%), followed by pT2
(34.9%) and pT3 tumors (19.3%). Compared to the U.
S. population (58.2%—66.6%), the proportion of pT1
tumors was lower.""~"® However, the proportion of
pT2 tumors (34.9% vs. 14.3%—22.0%) was higher in
the Dutch population. The relative incidence of pT3
tumors (19.3% vs. 13.3%—27.5%) was comparable
(Table 5)."""° Notably, lateral lymph node metastases
(16.6% vs. 7.4%—12.2%) were found more frequently in
Dutch patients compared to U.S. patients (Table 5).""'2
Distant metastases at diagnosis were comparable in
the Dutch PTC population (0.5%) compared to the U.S.
population (0.5% vs. 0.8%—1.5%).""~'® We hypothe-
sized that the abovementioned differences are probably
attributable to a more restrictive diagnostic approach in
the Netherlands.°

This hypothesis is supported by studies comparing
PTC cohorts from neighboring countries and even
within countries. A study by Van Velsen et al.
comparing Dutch and German PTC patients found that
lymph node metastases and distant metastases
occurred more frequently in Dutch patients with a more
restrictive diagnostic work-up.?! Similarly, Decallonne
et al. demonstrated that interregional differences in
diagnostic practices influence the patient population,
with the region employing higher rates of imaging mo-
dalities and surgical interventions, and less use of
presurgical FNA (suggestive of a lower threshold for
surgery) showing higher incidences of low-risk pT1
thyroid tumors.®

A few limitations must be considered. Firstly, the
recurrence rates of this study might be underestimated
because only histologically or cytologically proven re-
currences were registered, and biochemical re-
currences are not registered in our national cancer
registry. Recurrence could have been defined as
locoregional recurrence or distant metastasis after 12
disease-free months after RAI therapy, but unfortu-
nately we had no dates of administration. Data on the
cause of death was lacking, and therefore, all-cause
mortality was used which may render the results
regarding the predictors of mortality less informative.

However, since the disease recurrence rate is low and
relapses can occur after many decades, the recurrence
rate was regarded more clinically relevant. Further-
more, there was no data on the size of the lymph node
metastases, which is needed to further nuance the ATA
risk stratification. Additionally, limited data on tumor
biology of the PTCs was available.???® Lastly, this
study is limited by its retrospective nature and the fact
that the data is from 2005 to 2015. However, the con-
tent of the Dutch guidelines during these years and the
subsequent years has been the same regarding the
diagnostic work-up.®

The 2015 ATA guidelines propose to de-escalate
surgical treatment for low-risk PTC, advocating for a
hemithyroidectomy rather than a total thyroidectomy for
patients with 1-4 cm PTCs.® However, after careful
examination of the Dutch PTC population in our study,
the suggestion arises that the applicability of this
recommendation to the Dutch population may be more
nuanced. It is feasible to perform a hemithyroidectomy
in carefully selected low-risk PTC patients, but the a
priori chance of encountering these patients is low in
the Dutch PTC population.?* Furthermore, it seems that
because more incidentalomas (probably being low-risk
T1 tumors) are diagnosed in the U.S., diluting the pa-
tients outcomes for survival and recurrence, the coun-
seling in the Netherlands for patients with T1 tumors
should be based on the outcomes of our own national
data. It also highlights that the diagnostic practices
specific to a particular country or region should be taken
into account when considering adopting a foreign
recommendation and recurrence outcomes should be
monitored.>’

The most optimal treatment for PTC is still a matter
of international debate; however, national differences in
diagnostic strategies PTC lead to different PTC patient
populations that necessitate approaches being adapted
to the national practices, advocating a data-driven de-
escalation on a national basis.
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