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Pediatric Thyroidectomy: Experience From a
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fairn 1 i 2 Qilvi v 3 4 ;
Review began 12123/2022 Paula Manuel Vieira ' , Joana Barbosa Sequeira “, Silvia Santos Monteiro © , Ana De Carvalho Vaz *, Juliana

Review ended 01/01/2023 da Silva Cardoso !, Luis Ribeiro °, Catarina Mendes © , Joana Freitas ©, Jodo Ribeiro de Castro * , Teresa
Published 01/02/2023 Borges ©, Maria Jodo Oliveira ©

© Copyright 2023

Vieira et al. This is an open access article 1. Pediatrics, Centro Materno-Infantil do Norte Albino Aroso, Centro Hospitalar Universitario do Porto, Porto, PRT 2.
distributed under the terms of the Creative Pediatric Surgery, Centro Materno-Infantil do Norte Albino Aroso, Centro Hospitalar Universitario do Porto, Porto, PRT
Commons Attribution License CC-BY 4.0., 3. Division of Endocrinology, Diabetes and Metabolism, Centro Hospitalar Universitario do Porto, Porto, PRT 4.

which permits unrestricted use, distribution, Pediatrics, Unidade Local de Satide do Alto Minho, Viana do Castelo, PRT 5. Pediatrics, Unidade Local de Satide do

and reproduction in any medium, provided

il I Nordeste, Braganga, PRT 6. Pediatric Endocrinology, Centro Materno-Infantil do Norte Albino Aroso, Centro
the original author and source are credited.

Hospitalar Universitario do Porto, Porto, PRT

Corresponding author: Paula Manuel Vieira, paula@pvieira.net

Abstract

Background and objective

Pediatric thyroid disease requiring surgery is rare. Thyroid nodules are a frequent indication for surgery and
are mostly benign. However, up to 25% of cases can be malignant. In this study, we aimed to describe our
center’s experience with regard to pediatric thyroid surgery.

Methods

This was a retrospective transverse study involving pediatric patients who underwent thyroid surgery at a
tertiary hospital between January 2010 and December 2021.

Results

A total of 14 patients underwent 15 surgeries. The main reason for referral to pediatric endocrinology was
thyroid nodules (n=10). Thirteen fine needle aspirations (FNAs) were performed, with follicular tumor (n=6)
being the most common finding. The median age of patients at surgery was 15.9 years [interquartile

range (IQR): 14.0-16.8]. The most common surgical indications were the presence of a follicular tumor on
FNA (n=5) and thyroid nodule size causing symptoms (n=5). There was one case of prophylactic
thyroidectomy due to the identification of a multiple endocrine neoplasia type 2A (MEN2A) mutation. The
most frequently described histopathology results were follicular adenoma (n=6) and colloid nodular goiter
(n=6). Three postoperative complications were observed in three different patients: bilateral lesion of the
recurrent laryngeal nerve, cervical hematoma, and transient hypoparathyroidism with hypocalcemia.

Conclusion

In our study, the most frequent surgical indication was a follicular tumor. A good correlation was found
between FNA cytology and final histopathology results, which is in accordance with previous studies. This
reinforces the importance of FNA in diagnosis and surgical planning. The rate of complications in our study
is comparable to that in larger single-center series in the literature.
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Introduction

Pediatric thyroid disease requiring surgery is rare, and hence there is scarce data on surgical experience in
pediatric thyroid disease [1-3]. Hypothyroidism, Graves disease, and thyroid nodules are the most common
thyroid disorders in children [4,5]. Based on the available literature, the most common indications for
thyroid surgery are thyroid nodules for histological diagnosis and the removal of macroscopic disease [1-3].

Palpable thyroid nodules are present in ~2% of children [4,6]. Their frequency is equally distributed between
both genders before the age of 10 years but becomes twice as common in females after this age [6]. The
majority of these are benign but up to 25% can be malignant, which is a larger proportion compared to adult
patients [4,6,7]. Thus, it is important to differentiate between malignant and benign diseases and identify
those who require surgery [8]. Some ultrasonographic features are associated with an increased risk of
thyroid cancer, such as irregular shape and margins, microcalcifications, marked hypoechogenicity,
intranodular hypervascularization, enlargement of the nodule over time, invasion of extra thyroid tissues,
anteroposterior diameter larger than the transverse diameter, and the presence of cervical adenopathies
[4,6,9,10]. Clinical criteria that are associated with a higher risk of malignant disease are a family history of
thyroid cancer or multiple endocrine neoplasia (MEN) in first-degree relatives, age below 14 years, exposure
to radiation, personal history of diseases associated with a higher risk of thyroid cancer (e.g., Cowden
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syndrome) or previous surgery for thyroid cancer, the presence of a focal hyperfixation on PET scan, hard
and adherent lymph node on palpation, rapid and progressive growth, presence of symptoms associated
with compression of adjacent anatomical structures, and the presence of a suspect adenopathy [10]. Fine
needle aspiration (FNA) cytology has high diagnostic accuracy and is frequently used to aid in surgical
planning [3,9]. However, there are some limitations to the use of this technique in children, such as higher
rates of nondiagnostic samples compared to adults and the need for sedation or general anesthesia [8].

The most common surgical complications described are hypoparathyroidism, hypocalcemia, and recurrent
laryngeal nerve injury [1,6,10]. Younger age, total thyroidectomy, Graves disease, and malignancy seem to be
related to a higher risk of hypocalcemia after thyroid surgery [1-3]. In this study, we aimed to describe our
center’s experience in pediatric thyroidectomy.

Materials And Methods
Study design and setting

We conducted a retrospective transverse study involving all pediatric patients who underwent thyroid
surgery by pediatric surgeons at a tertiary hospital between January 2010 and December 2021.

Data collection

Demographical and clinical data were collected from available electronic clinical records, including age,
gender, presenting symptoms, ultrasound results (presence, size, and characteristics of nodules), thyroid
function test, previous medical history, surgical indication and procedure (total or hemithyroidectomy),
postoperative complications (hypoparathyroidism, hypocalcemia, and recurrent laryngeal nerve injury), FNA
cytology, and final surgical histopathology results. All surgeries were performed by the same experienced
surgeon. Data analysis was conducted using Microsoft Office Excel 2016 software. This study was approved
by the hospital’s ethics committee with the approval number 2022.114(088-DEFI/090-CE).

Results

During the study period, a total of 14 patients underwent 15 surgeries. A majority (n=12) were female with a
median age of 13.9 years at the first pediatric endocrinology appointment [interquartile range (IQR): 11.0-
15.4].

The main reason for referral to pediatric endocrinology was the presence of thyroid nodules in 10 patients.
The median size of thyroid nodules was 35.5 mm (IQR: 30.0-46.0). Other reasons for referral included Graves
disease and, in one case, the identification of a mutation for multiple endocrine neoplasia type 2A (MEN2A).
A majority (n=11) of patients had a normal thyroid function, with one case of hypothyroidism and one of
hyperthyroidism. One child presented with subclinical hypothyroidism. Six patients were found to have
additional diseases: autoimmune thyroiditis (n=3), chronic kidney disease (n=2), and autism spectrum
disorder (n=1).

Thirteen FNA were performed. FNA was not required in two cases: one case of Graves’ disease and the
patient with MEN2A mutation. A follicular tumor (n=5) was the most common finding. Table / shows FNA
results according to the Bethesda 2017 classification. One patient was submitted to scintigraphy, which
showed a toxic nodule.

N
Cystic lesion 1
Colloid nodular goiter 2
Adenoma 1
Benign follicular nodule 2
Atypia of undetermined significance 2
Follicular tumor 5

TABLE 1: FNA results according to the Bethesda 2017 classification

FNA: fine-needle aspiration

A total of 15 surgeries were performed: six total thyroidectomies (including one completion thyroidectomy)
and nine hemithyroidectomies (seven of the right lobe and two of the left lobe). The median age at the time
of surgery was 15.9 years (IQR: 14.0-16.8). The most common surgical indications were the presence of a
follicular tumor on FNA (n=5), thyroid nodule size causing symptoms (n=>5), and atypia of undetermined
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significance on FNA (n=2). Other indications were present in one patient each, as follows: toxic adenoma,
Graves disease, and prophylactic thyroidectomy due to the identification of a mutation for MEN2A.

Final operative histopathology results included follicular adenoma (n=6), colloid nodular goiter (n=6),
noninvasive follicular thyroid neoplasm with papillary-like nuclear features (NIFTP) (n=1), papillary
carcinoma (n=1), and C cell hyperplasia compatible with MEN2A (n=1). All three patients with autoimmune
thyroiditis also had changes compatible with chronic lymphocytic thyroiditis. The correlation between FNA
and pathology results is presented in Table 2.

FNA results (n)

Cystic lesion (1)

Colloid nodular goiter (2)

Adenoma (1)

Benign follicular nodule (2)

Atypia of undetermined significance (2)

Follicular tumors (5)

Pathology results (n)
Colloid nodular goiter (1)
Colloid nodular goiter (1)
NIFTP (1)

Colloid nodular goiter (1)
Colloid nodular goiter (2)
Hurtle follicular adenoma (1)
Papillary carcinoma (1)
Follicular adenoma (4)

Microfollicular follicular adenoma (1)

TABLE 2: Association between FNA and pathology results

FNA: fine-needle aspiration; NIFTP: noninvasive follicular thyroid neoplasm with papillary-like nuclear features

Three postoperative complications occurred in three different patients: persistent bilateral lesion of the
recurrent laryngeal nerve, cervical hematoma without the need for drainage, and transient
hypoparathyroidism with hypocalcemia. Both patients in which malignant disease was identified (NIFTP and
papillary carcinoma) were transferred to another hospital specializing in oncology for further treatment. All
other patients submitted to hemithyroidectomy either maintain follow-up or were transferred to adult care
upon turning 18 years of age.

Discussion

In our study, the most frequent surgical indication was the presence of a follicular tumor on FNA. Literature
shows that thyroid nodules are the most common surgical indication without further specification [1,3,7]. In
our study, the majority of patients also presented with thyroid nodules. However, nodules by themselves do
not represent a surgical indication. Other studies show a higher prevalence of malignancy when compared
to ours [1,3]. This may be attributed to the existence of other hospitals in our area specializing in the
treatment of malignant diseases.

There was a good correlation between FNA cytology and final surgical histopathology results, which is in
accordance with previous studies [1]. This reinforces the importance of FNA in both diagnosis and surgical
planning.

Regarding surgical complications, data from other studies vary widely between 1% and 47% [1,7,11]. Our rate
of complications is similar (20%) and comparable to other larger single-center series in the literature. Given
that hypocalcemia is more common after total thyroidectomy, the fact that hemithyroidectomies were more
common in our series may explain why it was only present in one patient.

There are some limitations to our study, such as the small sample size and the single-center design.
Retrospective data collection may also have led to data-related bias.

Conclusions

This study adds to the current data available on the topic, as it is the first paper describing thyroid surgery
experience in a Portuguese pediatric population. Given the lack of data on pediatric thyroid surgery, we
would like to emphasize the importance of further research in this field.

Additional Information
Disclosures
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Human subjects: Consent was obtained or waived by all participants in this study. The Ethical Committee
of Centro Hospitalar Universitario do Porto issued approval 2022.114(088-DEFI/090-CE). Animal subjects:
All authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest:
In compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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