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Abstract

Objective. This study examines the trends in the management
of thyroid cancer and clinical outcomes in the Southwestern
region of The Netherlands from 2010 to 2021, where a
regional collaborative network has been implemented in
January 2016.

Study Design. Retrospective cohort study.

Setting. This study encompasses all patients diagnosed with
thyroid cancer of any subtype between January 2010 and June
2021 in 10 collaborating hospitals in the Southwestern region
of The Netherlands.

Methods. The primary outcome of this study was the
occurrence of postoperative complications. Secondary out-
comes were trends in surgical management, centralization,
and waiting times of patients with thyroid cancer.

Results. This study included |186 patients with thyroid
cancer. Median follow-up was 58 [interquartile range: 24-
95] months. Surgery was performed in 1027 (86.6%)
patients. No differences in postoperative complications,
such as long-term hypoparathyroidism, permanent recur-
rent nerve paresis, or reoperation due to bleeding were
seen over time. The percentage of patients with low-risk
papillary thyroid carcinoma referred to the academic
hospital decreased from 85% (n=120/142) in 2010 to
2013 to 70% (n=120/171) in 2014 to 2017 and 62%
(n=100/162) in 2018 to 2021 (P<.01). The percentage of
patients undergoing a hemithyroidectomy alone was 9%
(n=128/323) in 2010 to 2013 and increased to 20% (n = 63/
317; P<.0l) in 2018 to 2021.

Conclusion. The establishment of a regional oncological
network coincided with a de-escalation of thyroid cancer
treatment and centralization of complex patients and
interventions. However, no differences in postoperative
complications over time were observed. Determining the
impact of regional oncological networks on quality of care is
challenging in the absence of uniform quality indicators.
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here has been a shift in the way cancer care has

been delivered over the last decades. Modern

cancer care increasingly entails collaborations
between different institutions and professionals, utilizing
regional oncological networks.! Oncological networks
often contain a structured care pathway and
multidisciplinary tumor boards aiming to reduce
practice variation, provide educational opportunities for
all specialists involved, and reduce individual physician
biases.>* Interhospital collaboration also contributes to
improved access to evidence-based health care,*® new
treatment options, and clinical studies.”® Previously, we
have demonstrated the impact of a regional network on
referral patterns in patients with thyroid cancer.” That
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study showed a more efficient and structured way of
patient referral and a decrease in unnecessary second
opinions.

It is often hypothesized that collaborative networks
improve the quality of care and clinical outcomes in
cancer patients. Some studies show that the existence of a
collaborating referral network is associated with lower
hospitalization costs and fewer readmissions.!*!?
However, there are no quantitative studies examining
the impact of collaborative networks on clinical outcomes
(eg, waiting times, postoperative complications, and
hospitalization times) for patients with thyroid cancer.
The aim of this study is therefore to analyze the trends in
the clinical management of thyroid cancer and its
outcomes in the Southwestern region of The
Netherlands between 2010 and 2021, where a regional
collaborative network has been implemented in January
2016. While refraining from establishing a causal link
between network formation and improvements in clinical
outcomes, this research aims to provide valuable insights
into the potential role of a regional collaborative network
on thyroid cancer management and outcomes.

Methods

Data Collection and Patients

Patients diagnosed with thyroid cancer of any subtype
between January 2010 and June 2021 in 10 hospitals in the
Southwestern region of The Netherlands (2.1 million
inhabitants) were included. These hospitals are currently
all part of a regional oncological network centered
around thyroid cancer; “the Thyroid Network,” which
was established in January 2016. As previously de-
scribed,” the foundation of the Thyroid Network was
accompanied by the implementation of a biweekly
regional multidisciplinary tumor board and uniform

Patients with thyroid cancer diagnosis
between January 2010 - December 2021
identified from the Netherlands Cancer
registration

N=1186

care pathway (Supplemental Additional File 1, available
online).!® Detailed information about the foundation of
the Thyroid Network can be found in Supplemental
Additional File 2, available online.

Data were obtained from The Netherlands Cancer
Registry managed by The Netherlands Comprehensive
Cancer Organization. Patient characteristics, diagnosis
upon presentation, hospital of first thyroid cancer-related
contact, waiting times, surgical interventions, and vital
status were collected. The Netherlands Cancer Registry
did not register postoperative complications. To assess
information on postoperative complications and radio-
iodine therapy, patients from The Netherlands Cancer
Registry were linked with unique patient identification
numbers to a database study which comprises all patients
in the Southwestern region of The Netherlands who
underwent total or completion thyroidectomy between
January 2010 and December 2019; The Thyroid Network
Database (Figure ). From this database, data on patient
characteristics, surgical intervention, radioactive iodine
therapy, and postoperative complications were retrieved.
The Strengthening the Reporting of Observational
Studies in Epidemiology reporting guidelines was used."*

Groups and Definitions

Patients were divided into 3 different time cohorts: 2010
to 2013, 2014 to 2017, and 2018 to 2021 (Figure 2). These
timeframes were chosen as the regional collaboration was
initiated and finalized between 2014 and 2017. The
waiting time for surgery was defined as the number of
days between the date of the first cytological or
histological confirmation of the thyroid nodule and the
date of surgery. Waiting times for radioactive iodine
therapy were defined as the number of days between the
last surgery to the first day of radioactive iodine therapy.
In The Netherlands, maximum recommended waiting

Reasons for not including in postoperative
complication analyses

» No informed consent for Thyroid
Network Database Study or no
concordant identification number
(n=370)

» No surgical treatment (n=159)

» No total or completion thyroidectomy

Patients included in postoperative
complication analyses

N=508

(n=149)

Figure |. Flowchart of patients assessed for postoperative complications.
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Cohort 1
Pre-Thyroid Network

Dutch Cancer Registry
Thyroid Network Database

2010 2011 2012 2013 2014 2015
Figure 2. Timeline of the cohorts and databases.

times have been established in the Treek standards by
hospitals and insurers.'® These standards state that 80%
of cancer patients have to be treated within 5 weeks (35
days) and the maximum waiting time for oncological
treatment should be 7 weeks (49 days). Long-term
hypoparathyroidism was defined as the need for active
vitamin D supplementation with or without calcium
supplementation 1 year after surgery and the inability to
be tapered off vitamin D supplementation.!® Laryngeal
recurrent nerve paresis detected on indirect laryngoscopy
was considered permanent if the paresis continued
beyond 6 months. Low-risk papillary thyroid carcinoma
was defined as a cT1/2 papillary thyroid carcinoma
without preoperative lymph node or distant metastasis.
Patients with complex disease were defined as T3b or T4
papillary, follicular or oncocytic thyroid carcinoma,
lymph node metastases (N1a or N1b), distant metastases
(M1), and all patients with medullary or anaplastic
thyroid cancer. The American Joint Committee on
Cancer Staging Manual, 8th edition, primary tumor stage
classification (TNM) was used for the classification of
thyroid cancer patients.'”

Outcomes

The primary outcome of this study was the occurrence of
postoperative complications, including long-term hypopar-
athyroidism, reoperation due to bleeding, and permanent
laryngeal recurrent nerve paresis. Secondary outcomes were
time to discharge, waiting times, and trends in the surgical
management of patients with thyroid cancer.

Statistical Analysis

Descriptive statistics were used to express continuous
variables with normal distribution as mean with standard
deviation or abnormal distribution as median with inter-
quartile range (IQR). Distribution was assessed using the
Shapiro-Wilk normality test. Categorical variables are
described as count (n) and percentage (%). Differences
between the time cohorts were analyzed using Mood's
median test for continuous variables and the Pearson y test
or Fisher's exact test for nominal variables. All statistical
tests were performed with SPSS Statistics version 28 (IBM
Corp) and the R Project 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.

Cohort 2

Transition Phase

3
Cohort 3
Thyroid Network
Start Thyroid Network
2016 2017 2018 2019 2020 2021
Results

Thyroid Cancer Patients in the Southwestern Region of
The Netherlands (Netherlands Cancer Registry)

Patient Characteristics

In total, 1186 patients were diagnosed with thyroid cancer
in the 10 hospitals of the Southwestern region of The
Netherlands between January 2010 and June 2021 and
were included in this study. The median age was 53 [IQR:
41-68] years and 68.4% (n=811/1186) was female.
Median follow-up was 58 [IQR: 24-95] months.
Papillary thyroid carcinoma was the most common
histological type (n=860/1186; 72.5%), followed by
follicular thyroid carcinoma (n = 112/1186; 9.4%), medul-
lary thyroid carcinoma (n=80/1186; 6.7%), anaplastic
thyroid carcinoma (n=52/1186; 4.4%), and oncocytic
thyroid carcinoma (n = 34/1186; 2.9%) (Table 1).

Trends in Clinical Management

Surgery was performed in 1027 patients; total thyroi-
dectomy was performed in 518 (50%) patients, hemithyr-
oidectomy followed by completion thyroidectomy in 360
(35%) patients, hemithyroidectomy alone in 141 (14%)
patients, and an isthmus resection in 8 (0.7%) patients.
The percentage of patients undergoing a hemithyroi-
dectomy in 2010 to 2013 was 8.7% (n = 28/323), while this
percentage increased to 19.9% in 2018-2021 (n=63/317;
P <.01). Especially in patients with low-risk papillary
thyroid carcinoma (n=475), a hemithyroidectomy fol-
lowed by active surveillance increased (Figure 3). The
proportion of lymph node dissections among patients
who underwent thyroid surgery (n = 1027) increased from
15.8% (n=51/323) in 2010 to 2013 to 26.5% (n = 84/317)
in 2018 to 2021 (P=.02). From 2010 to 2013, the
percentage of lymph node dissections in which no lymph
node metastases were discovered following histological
examination was 15.7% (n=28/51), whereas this percen-
tage was 8.3% (n=7/84) in 2018 to 2021 (P =.42). The
median number of total lymph nodes harvested did not
significantly change over time 6 [IQR: 1-25] lymph nodes
in 2010 to 2013, 3 [IQR: 1-19] in 2018 to 2021 (P = .43).

Of the patients with differentiated thyroid cancer who
underwent thyroid surgery (n =901), 713 (79.1%) patients
received radioactive iodine therapy at least once after
total thyroidectomy or completion of thyroidectomy. The
proportion of patients with differentiated thyroid cancer
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Table I. Baseline Characteristics Netherlands Cancer Registry Patients

2010-2013 2014-2017 2018-2021 P value Total
Number of patients 364 448 374 1186
Age 51 [40-64] 54 [40-68] 53 [41-68] 177 53 [41-68]
Gender .049
Male 111 (30.5) 128 (28.6) 136 (36.4) 375 (31.6)
Female 253 (69.5) 320 (71.4) 238 (63.6) 811 (68.4)
Diagnosis .947
PTC 267 (73.4) 326 (72.8) 267 (71.4) 860 (72.5)
FTC 33 (9.1) 43 (9.6) 36 (9.6) 112 (9.4)
MTC 22 (6.0) 29 (6.5) 29 (7.8) 80 (6.7)
ATC 18 (4.9) 22 (4.9) 12 3.2) 52 (4.4)
Oncocytic thyroid carcinoma 10 (2.7) 12 (2.7) 12 (3.2) 34 (2.9)
Other 14 (3.9) 16 (3.6) 18 (4.8) 48 (4.0)
Follow-up, mo 109 [98-128] 67 [53-81] 24 [15-36] <.0l 58 [24-95]
Treatment .28
No surgery 41 (11.3) 61 (13.6) 57 (15.2) 159 (13.4)
Surgery 323 (88.7) 387 (86.4) 317 (84.8) 1027 (86.6)
Type of surgery <.0l
HT 28 (8.7) 50 (12.9) 63 (19.9) 141 (11.9)
HT+CT 121 (37.5) 148 (38.2) 91 (28.7) 360 (30.4)
TT 173 (53.6) 187 (48.3) 158 (49.8) 518 (43.7)
Isthmus resection 1 (0.3) 2 (0.5) 5(1.6) 8 (0.7)
CLND 51 (15.8) 103 (23.0) 84 (26.5) <.0l 238 (20.1)
No radioactive iodine therapy 112 (30.8) 162 (36.2) 153 (40.9) 427 (36.0)
Radioactive iodine therapy 252 (69.2) 286 (63.8) 221 (59.1) .001 759 (64.0)

Data are expressed as numbers (percentage) or as median [IQR]. Missing data are presented in parentheses behind variables.
Abbreviations: ATC, anaplastic thyroid carcinoma; CLND, cervical lymph node dissection; CT, completion thyroidectomy; FTC, follicular thyroid carcinoma;
HT, hemithyroidectomy; IQR, interquartile range; MTC, medullary thyroid carcinoma; PTC, papillary thyroid carcinoma; TT, total thyroidectomy.

Trends in treatment of low-risk papillary thyroid carcinoma

cT1a cT1b cT2
100%
75%
50%
25%
0% 0% o =
2010-2013  2014-2017  2018-2021 2010-2013  2014-2017  2018-2021 2010-2013  2014-2017  2018-2021

B renas [ vrect [l trera [l TT-RAL Other

Figure 3. Trends in the treatment of low-risk papillary thyroid carcinoma. AS, active surveillance; CT,
completion thyroidectomy; HT, hemithyroidectomy; RAI, radioactive iodine treatment; TT, total thyroidectomy.

who received radioactive iodine therapy after total or  Waiting Times

completion t.hyr oidectomy decr(f:ased over time (84.8%,  Figure 4 displays the average waiting times per quarter of
n = 240/283 mo 2010-2013; 79_‘8/ 0, n=268/340 in 2014-  , vear for surgery and radioactive iodine therapy. The
2017, and 73.7%, n = 205/278 in 2018-2021; P <.01). median waiting time until the first surgery increased from
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Figure 4. Waiting times after diagnosis: The dots on the plot
indicate the average waiting time per quarter of a year. RAI,
radioactive iodine treatment.

Table 2. Hospitalization Time After Thyroid Surgery

2010-2013  2014-2017  2018-2021 P value
HT I [1-1] I [1-1] I [1-1] 59
cT 2[1-2] 2[1-2] I [1-1] ]
T 2 [1-4] 3 [2-5] I [1-1] <0l
TT+CLND 3 [2-6] 3 [2-6] 2 [2-3] 077

Data are expressed as median [IQR].

Abbreviations: CLND, cervical lymph node dissection; CT, completion
thyroidectomy; HT, hemithyroidectomy; IQR, interquartile range; TT, total
thyroidectomy.

56 [IQR: 38-82] days in 2010 to 2013 to 62 [IQR: 43-91] days
in 2018 to 2021 (P < .01). Patients with complex disease had
a significantly longer waiting time than patients without
complex disease (70 [IQR: 48-98] days complex disease vs 50
[IQR: 35-72] days without complex disease; P <0.01). The
median time between surgery and radioactive iodine therapy
was 35 [IQR: 34-41] days from 2010 to 2013 and 62 [IQR:
47-76] days from 2018 to 2021 (P<.01). The Treek
standards were not met in any of the patient cohorts.

Hospitalization Time

The median hospitalization time for all thyroid surgeries
was 2 [IQR: 1-3] days after surgery from 2010 to 2013, 1
[IQR: 1-2] day in 2014 to 2017, and 1 [IQR: 1-2] day in
2018 to 2021. The median hospitalization time after total
thyroidectomy decreased from 2 [IQR: 1-4] days after
surgery in 2010 to 2013 to 1 [IQR: 1-1] day in 2018 to 2021
(P <.01, Table 2). The median hospitalization time after
completion of thyroidectomy significantly decreased from
2 [IQR: 1-2] days after surgery in 2010 to 2013 to 1 [IQR:
1-1] day in 2018 to 2021 (P =.01).

Centralization of Patient Care

The number and proportion of patients who visited 1, 2,
3, or 4 different hospitals during their disease period were

75/364 (20.6%), 246/364 (67.6%), 38/364 (10.4%), and 5/
364 (1.4%) in 2010 to 2013, respectively. From 2018 to
2021, patients more often were seen in 1 hospital (1
hospital 119/374 [31.8%]; 2 hospitals 238/374 [63.6%]; 3
hospitals 14/374 [3.7%]; and 4 hospitals 3/374 [0.8%]). The
total percentage of patients referred to the academic
hospital decreased from 83.8% (n=305/364) in 2010 to
2013 to 72.5% (n =271/374) in 2018 to 2021 (P =.01). The
total percentage of patients who underwent surgery in the
academic hospital remained stable over time (138/323,
42.7% in 2010-2013; 163/387, 42.1% in 2014-2017; 124/
317, 39.1% in 2018-2021; P=.61). The percentage of
patients with low-risk papillary thyroid carcinoma re-
ferred to the academic hospital decreased from 84.5%
(n=120/142) in 2010 to 2013 to 70.2% (n=120/171) in
2014 to 2017 and 61.7% (n=100/162) in 2018 to 2021
(P<.01). The academic hospital performed 68.6%
(n=35/51) of all lymph node dissections in 2010 to 2013
and this number increased to 91.7% (n = 77/84) in 2018 to
2021 (P<.01, Figure 5). The proportion of patients
treated with radioactive iodine (n =713) in the academic
hospital decreased from 232/240 (96.7%) in 2010 to 2013
to 245/268 (91.4%) in 2014 to 2017 and 182/205 (88.8%) in
2018 to 2021 (P <.01). The percentage of patients with
complex disease who were referred to the academic
hospital did not significantly change: 84.3% (n=107/
127) in 2010 to 2013 to 88.0% (n =125/142) in 2018 to
2021 (P =.61).

Subset of Thyroid Cancer Patients in the Thyroid
Network Database (n=508)

Complications After Thyroid Surgery

Data on postoperative complications was available for
508 patients undergoing 718 thyroid surgeries. The
baseline characteristics of the patient cohort are displayed
in Table 3. Perioperative nerve integrity monitoring was
used more frequently over time (n=115/254, 45.3%
in 2010-2013; n=265/328, 80.8% in 2014-2017; and
n =73/85, 85.9% in 2018-2019; P <.01). The prevalence

Proportion of cervical lymph node dissections performed

Hospital
- Academic
|
B =
B rs

R4
[ rs

R6
B~

I - .
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100%

75%

50%

25%

0%

2014-2017 2018-2021
Figure 5. Proportion of cervical lymph node dissections

performed. R, regional.
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Table 3. Baseline Characteristics of Patients Assessed for Postoperative Complications (Thyroid Network Database)

2010-2013 2014-2017 2018-2019 P value Total

Number of patients 185 256 67 508
Age 49 [38-61] 50 [37-64] 49 [36-58] .61 50 [38-62]
Gender 48

Male 60 (32.4) 72 (28.1) 23 (34.3) 155 (30.5)

Female 125 (67.6) 184 (71.9) 44 (65.7) 353 (69.5)
Diagnosis

PTC 139 (75.1) 198 (77.3) 56 (83.6) .89 393 (77.4)

FTC 18 (9.7) 27 (10.5) 6 (9.0) 51 (10.0)

MTC 16 (8.6) 17 (6.6) 3 (4.5) 36 (7.1)

ATC 1 (0.5) 3(1.2) 0 4 (0.8)

Oncocytic thyroid carcinoma 6 (3.2) 7 (2.7) 0 13 (2.6)

Other 3(1.6) 6 (24) 2 (3.0 11 (2.2)
Follow-up in months 111 [100-128] 70 [59-83] 34 [23-41] <.0l 75 [53-101]
Surgical treatment .16

HT +CT 88 (47.6) 109 (42.6) 23 (34.3) 220 (43.3)

TT 97 (52.4) 147 (57.4) 44 (65.7) 288 (56.7)

CLND 40 (21.6) 92 (35.9) 67 (38.8) <.0l 238 (20.1)

Data are expressed as numbers (percentages) or as median [IQR]. Missing data are presented in parentheses behind variables.
Abbreviations: ATC, anaplastic thyroid carcinoma; CLND, cervical lymph node dissection; CT, completion thyroidectomy; FTC, follicular thyroid carcinoma;
HT, hemithyroidectomy; MTC, medullary thyroid carcinoma; PTC, papillary thyroid carcinoma; TT, total thyroidectomy.

of permanent laryngeal recurrent nerve paresis, long-term
hypoparathyroidism, reoperation due to bleeding, and
reoperation due to infection did not significantly differ
between the time cohorts stratified per type of surgery
(Table 4). The proportion of patients receiving calcium
supplements at discharge decreased (n = 89/180, 49.4% in
2010-2013; and n=15/65, 23.1% in 2018-2019; P <.01)
and less patients received intravenous calcium over time
(n=30/177, 16.9% in 2010-2013 and n = 6/60, 10.0% in
2018-2019; P <.01). Stratified analysis of patients who
underwent cervical lymph node dissection did not show
differences in postoperative complications over time.

Discussion

This article shows a trend toward de-escalation in the
treatment of thyroid cancer in the Southwestern region of
The Netherlands between 2010 and 2021, where a regional
collaborative network has been implemented in 2016.
Although the 2015 American Thyroid Association (ATA)
guideline advocates de-escalation of treatment for pa-
tients with low-risk differentiated thyroid cancer,'® Dutch
thyroid cancer guidelines still recommend a total thyr-
oidectomy followed by radioactive iodine therapy in every
patient with a differentiated thyroid cancer larger than
lem.” As observed in our study, the rate of thyroid
lobectomy in patients with low-risk differentiated thyroid
cancer has increased over time and a growing number of
patients did not receive radioactive iodine therapy after
total or completion thyroidectomy. This indicates that
changes in the 2015 ATA guidelines not only have
implications for patients in America but also for patients

in countries that have not formally adopted these guide-
lines such as The Netherlands.”® While we cannot
definitely determine the sole influence of the updated
ATA guidelines, it is plausible that the network played a
supportive role in enabling the implementation of these
de-escalated treatment approaches and ensuring consis-
tent care throughout the region.?! Notably, de-escalating
treatment strategies in the Southwestern of The
Netherlands are often backed by the regional multi-
disciplinary tumor board, which benefits from the input
of several experts in the field of thyroid cancer. However,
treatment de-escalation in patients with low-risk differ-
entiated thyroid cancer across The Netherlands requires
some form of caution, as the Dutch patient cohort seems
to include more patients with more aggressive tumor
characteristics compared to international populations due
to differences in the initial diagnostic workup.?

The proportion of patients with high-complex disease
who were referred to the academic hospital remained high
and stable over time (>85%), while more patients with low-
risk papillary thyroid carcinoma received care only in the
regional hospitals. This shift can be explained by the
establishment of the Thyroid Network and its uniform care
pathway which facilitates a standardized way of patient
referral in the region.” These shifts are in line with a report
from the Dutch Ministry of Health, which stressed the
importance of centralization of health care.'*?* Before the
implementation of the Thyroid Network, several regional
hospitals performed lymph node dissections for patients
with thyroid cancer with a median of 1 per year per
hospital. After the establishment of the Thyroid Network, it
was agreed that all formal lymph node dissections should
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Table 4. Complications After Thyroid Surgery

2010-2013 2014-2017 2018-2019 Total
Number of surgeries 269 359 90 718
HT n=84 n=103 n=23 P value 210 (29.2)
Abcess requiring surgery 0 I (1.0) 0 .59 I (0.5)
Chyle leakage 0 0 0 n/a 0
Bleeding requiring surgery 1 (1.2) I (1.0) 0 .87 2 (1.0)
Permanent recurrent nerve 2 (24) 2 (1.9) I (4.3) .79 5(24)

paresis

CcT n=288 n=109 n=23 P value 220 (30.6)
Abcess requiring surgery 1 (1.1) I (0.9) 1 (4.3) 42 3(1.4)
Chyle leakage 0 I (0.9) 0 .60 1 (0.5)
Bleeding requiring surgery I (1.1) 3 (2.8) 0 .55 4 (1.8)
Long-term hypoparathyroidism 6 (6.8) 10 (9.2) 2 (8.7) .83 18 (8.2)
Permanent recurrent nerve paresis I (1.1) 0 0 47 1 (0.5)
TT n=97 n=47 n=42 P value 288 (40.1)
Abcess requiring surgery 0 I (2.1) 0 .62 I 3.5)
Chyle leakage 6 (6.2) 4 (8.5) 4 (9.1) A7 14 (4.9)
Bleeding requiring surgery 3 (3.1 8 (17.0) 1 (2.3) .53 12 (4.2)
Long-term hypoparathyroidism 16 (16.5) 38 (80.9) 6 (13.6) .09 60 (20.8)
Permanent recurrent nerve paresis 4 (4.1) 17 (36.2) 2 (4.5) .07 23 (8.0)

Data are expressed as numbers (percentage) or as median [IQR]. Missing data is presented in parentheses behind variables. The number of missing values is

displayed with () after the variable name.

Abbreviations: CT, completion thyroidectomy; HT, hemithyroidectomy; n/a, not applicable; TT, total thyroidectomy.

be performed in the level 1 academic hospital, which
resulted in a significant decrease in dissections done in the
regional hospitals (32% to 9%). In general, centralization of
care is known to decrease postoperative morbidity and
mortality.”* However, we did not observe clear decreases in
postoperative complications over time in patients with or
without cervical lymph node dissections. This could be
partly explained by the relatively small sample size of the
present study. To identify significant differences between
cohorts when examining infrequent outcomes like most
complications after thyroid surgery, a large sample size is
required.”> Despite the centralization of lymph node
dissections in academic hospitals, our data indicate that
9% of all lymph node dissections have been performed in
regional hospitals and 12% of complex patients were treated
in regional hospitals after the initiation of the Thyroid
Network. Therefore, this study demonstrates the presence
of variation in thyroid cancer management, even within the
context of a collaborative network structure. This highlights
the need for continued efforts to understand and address
the underlying factors contributing to such variation,
ensuring better adherence to guidelines and ultimately
improving patient outcomes.

The time to discharge after total and completion
thyroidectomy reduced over time, while the waiting time
for surgery and radioactive iodine therapy became longer

over time. The longest waiting time for radioactive iodine
therapy was observed in the years 2020 and 2021. This
could be explained by the impact of the COVID-19
regulations on health care in these years.”® However, the
rise in waiting times was already observed before the start
of the COVID-19 pandemic. Another possible explana-
tion could be the implementation of the regional,
biweekly multidisciplinary tumor board since 2016.
Although patients discussed in multidisciplinary tumor
boards are more likely to receive more accurate and
complete treatment recommendations in cancer care,?’°
several studies show that the implementation of multi-
disciplinary tumor boards could potentially lead to
treatment delays.>'*> However, the median waiting time
for surgery in all cohorts was well below 90 days, which is
considered safe, as a 12-week delay in treatment does not
seem to affect disease-specific or overall survival in
patients with differentiated thyroid cancer.’*** It should
be noted that these studies did not evaluate quality of life
which could be decreased due to anxiety for waiting or
improved by the assurance that the treatment plan is
widely assessed and supported.

The proportion of long-term hypoparathyroidism
among patients that underwent total or completion
thyroidectomy was 15%, which is in line with several
nationwide studies performed in The Netherlands, Spain,
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and Sweden.*?7 A total of 29/288 (8.0%) patients that
underwent total thyroidectomy experienced permanent
RLN injury, which is higher than in most other papers. It
is important to note that this patient cohort exclusively
comprises individuals with malignant tumors, which are
known to be associated with an increased risk of post-
surgical complications, including recurrent laryngeal
nerve damage and hypoparathyroidism.®

This study has limitations. Long-term oncological and
survival outcomes in patients with thyroid cancer were not
available. In addition, not all operated patients could be
evaluated for postoperative complications as not every
patient had provided informed consent for the Thyroid
Network Database study or missed concordant person
identification numbers with The Netherlands Cancer
Registry. This could have introduced selection bias of
patients analyzed for postoperative complications, poten-
tially limiting the generalizability of our findings. Our study
primarily focused on analyzing the trends in thyroid cancer
management and clinical outcomes over time, with the
intention of understanding the broader picture rather than
attributing causality solely to the network. It is imperative to
interpret our findings within the context of multiple
influences, including the network, the updated guidelines,
and other factors that may have influenced the observed
trends in thyroid cancer care. Since we did not compare the
outcomes of our study cohort with hospitals outside the
Thyroid Network, it is unclear whether similar trends in
the clinical management of thyroid cancer were observed in
nonnetwork hospitals. Lastly, this study was conducted
within the Dutch health care system. The results of this
study may not extrapolate well to other systems due to
possible variations in, for example, patient preferences,
health care policies and regulations, and social norms.*

In order to continuously improve the quality of thyroid
cancer care, it is critical to measure outcome and quality
indicators. The International Consortium for Health
Outcomes Measurement has reached a consensus on a
standard set of outcome measurements for, among others,
lung, prostate, and breast cancer.**** For thyroid cancer
care such a uniform standard set of outcome measurements
has not yet been established. Some have proposed quality
indicators for patients who receive surgical intervention for
thyroid cancer.** However, developing a standardized set of
outcome measures is important to allow for wvalid
comparison between and within health care organizations
and define and improve the quality of the clinical manage-
ment of thyroid cancer. National quality registries can play
a major role in the prospective monitoring of the quality of
care through extensive data registration.*+4°

Conclusion

This study shows the changes over time in the clinical
management of thyroid cancer and its outcomes in the
Southwestern region of The Netherlands comprising 2.1
million inhabitants. The establishment of a regional

oncological network coincided with a de-escalation of
thyroid cancer treatments and centralization of complex
patients and interventions. However, no differences in
postoperative complications over time were observed. In
the absence of uniform quality indicators to measure the
quality of care for patients with thyroid cancer, the
impact on quality of care is still difficult to report.
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