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THYROID SURGERY IN CHILDREN AND ADOLESCENTS:

A 10-YEAR RETROSPECTIVE STUDY
AT A SINGLE INSTITUTION
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SUMMARY - Objective. The aim of the study was to analyze clinical characteristics, surgical
treatment, complications, and prognosis related to thyroid surgery in children and adolescents in a
10-year study at a single institution. Study Design. Retrospective study. Merhods. We performed a ret-
rospective analysis of clinical data of children and adolescents who underwent thyroid surgery due to
benign thyroid disease and thyroid cancer from January 2011 to May 2020. We presented the clinical
characteristics and type of surgical treatment for different thyroid diseases. Resu/ts. We present data on
surgical procedures and complication rates following surgery, which was comparable to other pub-
lished data. We emphasize the importance of radioiodine and hormone replacement postoperative
therapy in cancer patients and our opinion on total thyroidectomy and neck dissection in thyroid
cancer surgery. Conclusion. This study demonstrated that thyroid surgery in children and adolescents is
a safe and efficient procedure in the hands of experienced surgeon for adult thyroid surgery. For chil-
dren and adolescents with thyroid carcinoma, our method of choice is total thyroidectomy with oc-
casionally paratracheal neck dissection, whereas lateral cervical lymph node dissection is only neces-
sary in fine needle aspiration positive lymph nodes. Our results according to postoperative outcomes
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and complications are comparable to other recently published data.
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Introduction

As a surgical procedure, thyroidectomy is quite rare
in children and is mostly related to thyroid neoplasm.
However, there are some benign diseases of the thyroid
gland in the pediatric population such as Grave’s dis-
ease, toxic adenomas, congenital hyperthyroidism, and
goiter which also require surgery.! This type of surgery
in children can be extremely challenging for surgeons,
firstly due to the fact that the surgeon performing thy-
roid surgery on children will be either a head and neck
surgeon experienced in adult thyroid gland surgery or
a pediatric surgeon more familiar with pediatric pa-

Correspondence to: Mario Bilic, MD, PhD, Department of Oto-
laryngology, Head and Neck Surgery, Zagreb University Hospital
Centre, Kispatic¢eva 12,10 000 Zagreb, Croatia

e-mail: mbilic100@gmail.com

60

thology.>® Whatever type of surgeon is involved in
thyroid surgery, their overall experience will be limited
as those disease are relatively rare. A multidisciplinary
approach that involves a pediatric endocrinologist, pe-
diatricians, nuclear medicine physicians, an anesthesi-
ologist, and a pathologist is a crucial part of preopera-
tive, postoperative, and follow-up management of
children with thyroid disease, especially for those chil-
dren who underwent thyroidectomy. The other prob-
lem is that very strict guidelines regarding manage-
ment for patients with thyroid nodules and differenti-
ated thyroid cancer exist for the adult population, but
according to literature they are significantly fewer
guidelines for the pediatric population.* These guide-
lines mostly differ in surgeon volume and indications
for total thyreoidectomy.? The incidence of malignant
thyroid nodules in children and adolescents is up to
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25%, with a higher risk at a lower age.” Despite this,
the prognosis is good but the modes of treatment of
thyroid cancer in children and adolescent are still con-
troversial. Authors mostly debate whether children
need to undergo aggressive therapy, including total
thyroidectomy and radioactive iodine (RAI) therapy,
after initial surgery and whether younger patients are
at greater risk for more extensive and recurrent dis-
ease.®” In this study, we reviewed retrospective clinical
data from 58 patients aged 6 to 18 years. All patients
underwent surgery for different thyroid diseases. We
present our results according to indication, effective-
ness of our surgical and postoperative approach, and
long-term outcome.

Methods

This study was a retrospective analysis of a total of
58 pediatric patients (<18 years old) who underwent
thyroid surgery at the Department of Otorhinolaryn-
gology, Head and Neck Surgery, Zagreb University
Hospital Center from January 2011 to May 2020. Pa-
tients were aged between 6 to 18 years and divided
into two groups according to age: <12 and >12 years
old. The younger group included 15 patients while the
older group included 43 patients. The mean age of
all patients was 14.4 years, and there were 54 girls and
4 boys.

In all patients, the surgery was performed by expe-
rienced head and neck surgeons specializing in thyroid
surgery in adult patients but with great knowledge in
pediatric otorhinolaryngology., The recurrent larynge-
al nerves were routinely monitored preoperatively and
postoperatively in all patients. Thyroid ultrasound and
ultrasound-guided FNA of a thyroid nodule was per-
tormed by pediatric endocrinologists from the De-
partment of Pediatrics, Zagreb University Hospital
Center, and all histopathology specimens were exam-
ined at the Department of Pathology, Zagreb Univer-
sity Hospital Center. As demographic and preopera-
tive data, we included the number of patients per year,
age, mean age, type of surgical procedure, histopatho-
logical diagnosis, and complications. We retrospec-
tively analyzed the type of surgery for the different
thyroid diseases in children and evaluated whether
thyroid surgery in children can be performed with a
comparable outcome and morbidity rate as in adults
and as reported in recent publications. All data are ex-
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Table 1. Number of patients distributed by year
of surgery, sex, and mean age

Number of Number | Number
Year . of female | of male | Mean age
patients patients | patients
2011 8 8 0 15.5
2012 4 4 0 14.7
2013 4 4 0 14.5
2014 11 10 1 14.0
2015 5 5 0 11.8
2016 4 3 1 14.7
2017 5 5 0 14.4
2018 8 7 1 14.7
2019 7 6 1 16.4
2020 2 2 0 13.5
Total 58 54 4 14.4

pressed as medians with ranges and were generated
with GraphPad Prism Version 5.0.

Results

From the total of 58 patients, we performed 21 lo-
bectomies, 37 total thyroidectomies, 12 paratracheal
neck dissections, 10 selective neck dissections, and 1
sternotomy with partial pleurectomy. Histopathologi-
cally, we found 23 multinodular goiters, 9 follicular
thyroid adenomas, 25 papillary thyroid cancers, and 1
medullary thyroid cancer.

Out of 25 patients with papillary thyroid cancer, 11
patients (44%) were without lymph node metastasis, 4
patients (16%) had level VI cervical lymph node me-
tastasis, and 10 patients had level II-IV cervical lymph
node metastasis (40%).

In the only patient with medullary thyroid cancer,
we observed unilateral permanent laryngeal recurrent
nerve palsy due to tumor nerve invasion. In one papil-
lary thyroid cancer, we performed resection of the spi-
nal accessory nerve (N XI) due to tumor involvement.
There were relatively few postoperative complications,
including a few local wound infections which resolved
completely after antibiotic therapy. In 11 patients
(19%), transient hypoparathyroidism improved after
calcium therapy, and hypoparathyroidism was perma-
nent in 2 patients (3,4%). All patients with thyroid
carcinoma underwent postoperative radioactive iodine
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Table 2. Number of surgical procedures in patients with thyroid diseases confirmed by histopathological examination

. Number of |;y.
Surgical procedure patients Histopathology
Lobectomy 21 Goiter, Grave’s disease, follicular adenoma
Total thyroidectomy 37 Papillary thyroid cancer, medullary thyroid cancer,
goiter, é]rave’s disease
Paratracheal neck dissection 12 Papillary thyroid cancer, medullary thyroid cancer,
Selective neck dissection 10 Papillary thyroid cancer, medullary thyroid cancer
Sternotomy and partial 1 Papillary thyroid cancer
pleurectomy

Table 3. Percentage of lymph node neck metastases in patients with papillary thyroid cancer

25 patients with papillary thyroid cancer

No neck metastases

Level VI metastases Level II-IV metastases

Number of patients (%) 11 (44%)

4 (16%) 10 (40%)

ablation. Recurrent lymph node metastasis as well as
lung metastasis were found in one patient after initial
treatment cervical.

Discussion

Thyroid disease is rare in the pediatric population
and exhibits differences in pathophysiology, clinical
presentation, and long-term outcomes.* Thyroid can-
cer in people aged <20 years represents 1.8% of all thy-
roid malignancies in the United States, but the inci-
dence appears to be increasing, and as thyroid cancer
has become the eight most frequently diagnosed can-
cer in adolescents from 15 to 19 years old and the sec-
ond most common cancer among girls.® The most
common cancer in children is papillary thyroid cancer
that accounts for >90% of cases in childhood, while
follicular thyroid cancer is uncommon and medullary
thyroid cancer, poorly differentiated tumors, and ana-
plastic thyroid carcinomas are rare in young patients.
Grave’s disease in children is rare, with an estimated
incidence of 0.1-3.0% per 10000 children.” Grave’s
disease in prepubertal children is usually more severe
and more often requires radical therapy.’® In children,
the first-choice treatment for Grave’s disease is anti-
thyroid drug therapy with thiamazole. Propylthioura-
cil (PTU) should not be prescribed in pediatric pa-
tients due to reports of PTU-induced ANCA-positive

vasculitis and rapidly progressive PTU liver failure
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with a low chance of reversibility. Radioactive iodine
therapy is a safe and reliable treatment but with a high
risk of future hypothyroidism and thyroid cancer de-
velopment or gonadal damage consequent to radiation
exposure, and its use as initial therapy is therefore de-
creasing.'? Surgical treatment for Graves’ disease is in-
dicated in children with large goiters complicating
thyroid cancer if they do not wish to receive treatment
with antithyroid drugs and prefer achieving remission
sooner, or if they cannot use antithyroid drugs. Unfor-
tunately, children tend to have a higher recurrence rate
and higher frequency of complications following sur-
gery and require life-long thyroid hormone replace-
ment.”® In our 10-year study, we treated 23 patients
with Graves’s disease, with 3 among them compriseng
papillary thyroid micro-carcinoma. According to the
patients’ indications, total thyroidectomy was per-
formed in 11 patients, especially in children younger
than 5 years, if a complete cure for hyperthyroidism is
desired, in all 3 patients comprising papillary thyroid
micro-carcinoma, and in patients with extremely large
goiters (>80 g).

Lobectomies were performed in 12 children with
Grave’s disease. Nine lobectomies in our study were
performed due to follicular adenoma. As stated earlier,
the most common cancer in children is papillary thy-
roid cancer and we have to take into consideration that
nodules diagnosed in children have a greater risk of
malignancy compared with those in adults (22-26%
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Figure 1. Photograph showing a preoperative view
of a right neck swelling in a 10-year-old female patient.

versus 5-10% in most series).* Children with papillary
thyroid cancer are more likely to have regional lymph
node involvement, extrathyroidal extension, and pul-
monary metastasis, but despite extensive disease at
clinical presentation, children are much less likely to
die from disease (2% or less long-term cause-specific
mortality) than adults (5.8-15.0%). Many children
with pulmonary metastases (30-45%) develop stable
disease following radioactive iodine therapy.”

RET/PTC rearrangements are more common in
with children papillary carcinoma and do not lead to
genomic instability. This might be one of the reasons
for better response to radioactive iodine therapy in
children and could partially explain their low mortality
and rare progression.'®

In our study, a total of 25 patients with papillary
thyroid cancer underwent total thyroidectomy, and
there were no lymph node metastases in 11 patients
(44%), whereas 4 patients (16%) had level VI cervical
lymph node metastasis and 10 patients had level II-IV
cervical lymph node metastasis (40%). Our approach
to lymph node involvement recommended lymph
node dissection for stage N1 patients. Prophylactic
dissection on NO patients can be recommended due to
the higher rate of lymph node metastasis in children
and adults. We agree with Mao et al. that papillary thy-
roid cancer in children has a favorable outcome as cer-
vical lymph node metastasis is not an independent fac-
tor and can have postoperative complications follow-
ing neck dissection. Patient with NO should be treated
only for central region lymph node dissection, and full
neck lymph node dissection should be performed
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Figure 2. Photograph showing the total thyroidectomy,
paratracheal dissection, and lateral neck dissection
specimen of a 10-year-old female patient with papillary
thyroid cancer and cytologically positive neck lymph node.

when a lateral cervical lymph node is present preop-
eratively or appears during postoperative follow-up.*!
Medullary thyroid carcinoma in adults accounts for
1-2% of thyroid cancers in the United States and is
even more rare in children. In the pediatric population,
it is important to identify children at risk for inherit-
ing MEN2 from a parent who refuses to disclose their
specific risks to the child and the available preventative
or therapeutic options.'® We had only one patient with
medullary carcinoma in whom we performed total
thyroidectomy, but to the nerve involvement the pa-
tient ended up with permanent unilateral recurrent
nerve palsy. If we summarize the surgical approaches,
in our study we have performed 58 surgeries, 37 total
thyroidectomies (64%) and 21 lobectomies (36%), 12
paratracheal neck dissections, 10 selective neck dissec-
tions, and 1 sternotomy with partial pleural resection.
Complications in our study included transient hy-
poparathyroidism in 19.0% of patients and permanent
hypoparathyroidism in 3.4% of patients, one perma-
nent unilateral recurrent nerve palsy, and one unilat-
eral resection of accessory nerve (NXI), which is com-
parable with results in recent publications.®'>?* All of
our cancer patients were postoperatively treated with
radioiodine therapy. Only one patient had a recurrent
lymph node and lung metastasis. During follow-up for
all other patients, there was no sign of recurrent dis-
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ease or progression of the disease from the baseline at
time of the diagnosis.

Conclusion

Thyroid surgery is important for treatment of be-
nign thyroid diseases in children and adolescents and
it is the primary treatment for thyroid cancer in chil-
dren and adolescents. Well-differentiated thyroid can-
cer usually initially presents with locoregional lymph
node metastases, which does not affect overall survival
of those patients. In our group of 58 children and ado-
lescents, total thyroidectomy and occasionally paratra-
cheal neck dissection were recommended as the meth-
ods of choice for thyroid cancer treatment, with post-
operative outcomes comparable to other reports. Lat-
eral neck lymph node dissection is only recommended
in N1 patients. We also found that children and ado-
lescents who initially presented with large tumor and
cervical lymph node metastasis had a favorable prog-
nosis. All of the patients with thyroid cancer under-
went postoperative radioactive iodine therapy, conven-
tional replacement therapy, and regular follow-up.
Postoperative complications from surgery for benign
disease and thyroid cancer also had a similar outcome
profile as those reported by different authors and dem-
onstrated total and partial thyroidectomy was an effi-
cient and safe procedure for treatment of thyroid dis-
ease in children and adults. Finally, according to our
results, a surgeon with significant experience in adult
thyroid surgery as well competence in pediatric pa-
thology is adequate for performing thyroid surgery in
children and adults.
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Sazetak

KIRURGIJA STITNJACE U DJECE I ADOLESCENATA,
RETROSPEKTIVNA ANALIZA 10 GODISNJEG ISKUSTVA

M. Bilic, A. Dobric, L. Kova¢ Bili¢, S. Branica, 1. Gugic Radojkovici D. Prgomet

Cilj. Analiza klinickih karakterstika, kirur§kog postupka, komplikacija i prognoze kod djece i adolescenata kod kojih je
udinjena operacija §titnjace tijekom 10-godisnjeg razdoblja u jednoj ustanovi. Nacrt studije. Retrospektivno istrazZivanje.
Metode. Retrospektivna analiza u razdoblju od sije¢nja 2011. godine do svibnja 2020. godine kod djece i adolescenata kod
kojih je ucinjena operacija §titnjace zbog benigne bolesti ili karcinoma §titnjace. Pokazali smo klini¢ke karakteristike i vrstu
kirurskog zahvata tijekom lije¢enja benignih bolesti §titnjace i karcinoma. Rezu/tati. U rezultatima pokazali smo kirurske
postupke tijekom deset godina u nagoj ustanovi u lije¢enju dobro¢udnih bolesti titnjace i karcinoma §titnjace u pedijatrijskoj
populaciji. Nasi rezultati postoperativnih komplikacija usporedivi su sa rezultatima iz objavljenih ¢lanaka. Naglasili smo
vaznost postoperativnog radiojodnog lije¢enja i supstitucijskog lije¢enja kod bolesnika sa karcinomom §titnjace i nas stav
vezan uz indikacije za totalnu tireoidektomiju i disekciju limfnih ¢vorova vrata u kirurgiji karcinoma $titnjace. Zakljucak. Ova
studija potvrduje kirurgiju stitnjace kod djece i adolescenata kao sigurnu i u¢inkovitu ukoliko ju izvodi kirurg iskusan u ope-
racijama $titnjace kod odraslih osoba. Za djecu i adolescente s karcinomom stitnjace nasa metoda izbora je totalna tireoidek-
tomija sa eventualnom paratrahealnom disekcijom, dok je selektivna disekcija limfnih ¢vorova vrata neophodna samo u slu-
Cajevima citoloski pozitivnih limfnih ¢vorova.

Kljuéne rijei: tireoidektomija, dijete, adolescent
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