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Introduction

Graves’ disease (GD) – an autoimmune disorder in which 
antibodies stimulate thyroid-stimulating hormone receptors 
to promote synthesis and release of thyroid hormones, sig-
naling thyroid gland growth; occurs less frequently in child-
hood than in adults, affecting from 0.1 per 100,000 children 
and 3.0 per 100,000 adolescents per year. GD can occur at 
any age in childhood and peaks in adolescence. It is much 
more common in females than males [1–3].

In children, the clinical manifestations of GD always 
presents with a goiter [3, 4]. It is also characterized by some 
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Abstract
Introduction Graves’ disease (GD) is the most common cause of hyperthyroidism in children and adolescents. Data regard-
ing pediatric GD in Indonesia are limited and pose challenges to diagnosing and treating the patients. In many aspects the 
clinical presentation of GD in children and adolescents resembles that of the adult population. There are three treatments 
for pediatric GD: anti-thyroid drugs, radioiodine ablation, and thyroidectomy. Although surgery is gaining acceptance as the 
definitive first-line treatment for children with GD, several studies examining pediatric populations have shown high compli-
cation rates. This study aims to describe a series of pediatric GD cases from a tertiary care center over an eight-year period.
Presentation of Cases Retrospective data of five patients with hyperthyroidism diagnosed with GD between 2014 and 2022 
were reviewed. Clinical presentation, diagnosis, therapies, and short-term postoperative outcomes of GD were analyzed. 
All five GD patients presented with neck lumps. Low TSH levels and elevated FT4 levels were found in all patients pre-
operatively. Total thyroidectomy was performed in all patients, while one patient had lymphadenectomy concurrently. His-
topathologic examination confirmed a diagnosis of GD in all patients. All patients in this study experienced postoperative 
complications such as hoarseness, while only three patients had hypocalcemia as a complication.
Discussion Total thyroidectomy in pediatric patients remains challenging. The euthyroid condition in patient prior to surgery 
is recommended to avoid the risk of thyroid storm during surgery, but a few studies have revealed that there is no differ-
ence in outcomes for hyperthyroid individuals. Close postoperative surveillance for complications of total thyroidectomy is 
necessary.
Conclusions Results of this study showed that pediatric GD patients had the same symptoms of hyperthyroidism as adults 
with all patients complained of neck lumps. Total thyroidectomy is the definitive therapy for GD in pediatrics as well as 
in adults. The minority of patients will experience transient and benign morbidities, with hoarseness of the voice being the 
most common transient postoperative morbidity. In performing total thyroidectomy, meticulous surgery and good anatomi-
cal recognition are required to avoid postoperative complications. So that, follow-up of post-total thyroidectomy in pediatric 
GD patients needs to be done.
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key distinguishing features, such as much lower remission 
rates and a higher prevalence of adverse effects of antithy-
roid drugs (ATD). The majority of pediatric patients with 
GD eventually require definitive radioactive iodine (RAI) 
therapy or total thyroidectomy (TT) [2].

Surgery is gaining acceptance as the definitive first-line 
treatment for GD in adults. Still, several studies examining 
pediatric populations have shown that pediatric complica-
tion rates are high and outcomes depend on the surgeon’s 
experience and volume [5]. Side effects noted during sur-
gery were intraoperative parathyroid autotransplantation, 
postoperative hemorrhage, transient and permanent Recur-
rent Laryngeal Nerve (RLN) paralysis, transient and per-
manent hypoparathyroidism, transient hypocalcemia, and 
transient hoarseness of voice [6, 7].

Data regarding surgical treatment for pediatric GD pro-
files in Indonesia are still limited. This case series aims to 
describe pediatric GD`s clinical manifestations, diagno-
sis, management, and outcome over 8 years from a single 
institution.

Presentation of Cases

This was a single retrospective study and case series 
of all patients with Graves’ Disease (GD) treated in 
the Surgical Oncology Clinic of Cipto Mangunku-
sumo General Hospital, Jakarta, between 1st January 
2014 and 31st of December 2022. Medical records of 
patients diagnosed with GD and treated by surgical 
procedures were reviewed. This case series has been 
reported in line with the PROCESS Guideline.
Five patients were identified with a median age of 17 
years (15–18 years), and all were female. All patients 
had a chief complaint of neck lump that felt to be 
increasing in size. Complaints of palpitations and 
tremors were felt in 60% of cases. Hyperhidrosis was 
observed in two patients. Significant weight loss was 
found in two patients.
Low TSH level was noted in all patients preopera-
tively. Elevated FT4 level was found in all patients 
preoperatively, with a median of 10.66 ng/dL (2.36 
− 38.8 ng/dL). All patients received methimazole as 
initial medication preoperatively, with a median con-
sumption duration of four years and five months (5 
months – 13 years). The pediatric specialist found that 
all patients failed medication therapy and were then 
consulted with the surgeon for surgery. All patients in 
our case series underwent neck US examination, and 
only one patient had a thyroid scan.

Surgery was performed by our attending surgical 
oncologists. Four patients had total thyroidectomy, 
while one patient had total thyroidectomy and lymph-
adenectomy simultaneously. A frozen section sample 
was taken from one patient, and the result was that 
none of the lymph node spread was found. Histo-
logically, all five patients showed characteristics 
corresponding to GD. All patients had a surgical com-
plication which is hoarseness. After the surgical treat-
ment, the serum calcium level laboratory testing was 
performed. Hypocalcemia was biochemically evident 
in three patients, with symptoms of hypocalcemia i.e. 
tingling sensations and muscle cramps. The median 
serum calcium level was 7.67 mg/dL (7.6–7.7 mg/
dL). Calcium carbonate (CaCO3) was given to elevate 
the serum calcium level with a median consumption 
duration of 1.6 months (1–2 months) and symptoms of 
hypocalcemia disappeared after calcium supplemen-
tation. The hypocalcemia that occurred in all three 
patients was temporary.
At present, all patients are known to be alive. GD-
related complaints are no longer occur in all patients. 
However, post-surgical complications such as hoarse-
ness and poorly heard voice occurred in one patient. 
Complaints were felt for approximately 8 months, 
and the patient was doing rehabilitation at the medical 
rehabilitation clinic (Table 1).

Discussion

The overall incidence of GD in children and adolescents 
is about 4.58/100,000 per year, but the incidence in those 
under 15 years of age is lower, between 1 and 2.91/100,000 
per year [8]. According to a study in Japan, females have 
a significantly higher incidence than males, with reported 
males-to-females ratios of around 1:3 to 1:6 [9]. Various 
symptoms include tremors, weight loss, tiredness/exhaus-
tion, behavioral changes, and heat intolerance. Symmetri-
cal thyroid enlargement, accelerated growth, and bone 
maturation were also found. Thyroid eye disease (TED) is 
a potentially sight-threatening autoimmune disease most 
commonly associated with GD [10–12].

In our study, all GD patients in the pediatric group were 
female, with a median age of 17. All of them had a chief 
complaint of an enlarged thyroid gland. Other complaints 
included palpitations, tremors, excessive sweating, and sig-
nificant weight loss.

The diagnosis of GD has also been made by finding ele-
vated free triiodothyronine (FT3) and free thyroxine (FT4) 
concentration, a subnormal serum thyrotropin (TSH) level, 
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anti-TSH receptor antibodies concentration greater than 
1 IU/L, and high titers of thyrotropin receptor antibodies 
(TRAbs) [13, 14]. All patients in our study underwent bio-
chemical examinations of TSH and FT4. The results of the 

TSH examination showed undetectable levels. In contrast, 
the FT4 examination found an increase in serum levels.

Ultrasound examination of the thyroid gland can help 
distinguish GD from other causes of thyrotoxicosis. Two 
sonographic features, hypoechogenicity and increased 

Table 1 Graves’ Disease cases in paediatric with sex, age, laboratory examination, imaging examination, biopsy, surgery performed, histopathol-
ogy results after surgery and postoperative complications

Case 1 Case 2 Case 3 Case 4 Case 5
Sex Female Female Female Female Female
Age 18 16 18 15 18
Clinical symptoms Neck lump, palpitations, 

tremors, hyperhidrosis for six 
years

Neck lump, palpita-
tions, tremor, hyperhi-
drosis, hoarseness for 
six months

Neck lump, signifi-
cant weight loss for 
two years

Neck lump for 13 
years

Neck lump, palpita-
tions, tremor, signifi-
cant weight loss for 
two years

Onset 2015 2020 2019 2009 2018
TSH level 
(mIU/L) 
[N: 
0.5-5.0]

Initial < 0.0025 < 0.003 0.005 < 0.003 < 0.003
Pre 0.001 0.001 0.013 0.005 < 0.003

FT4 
level (ng/
dL) [N: 
0.93–1.7]

Initial 38.8 3.77 4.29 2.36 4.11
Pre 0.99 2.25 0.71 2.22 0.66

Calcium 
level (mg/ 
dL) [N: 
8.4–10.2]

Pre 9.0 8.4 8.7 9.1 9.5
Post 7.7 7.6 7.7 9.7 9.3

Preoperative 
Imaging

US: Diffuse thyroid gland 
enlargement with hetero-
geneous echogenicity and 
increased intraparenchymal 
vascularization suggestive of 
Grave’s disease.
Left level II coli 
lymphadenopathy.
Thyroid scan: Bilateral dif-
fuse struma with increased 
total thyroid uptake (40.3%).

US: This may cor-
respond to Graves’ 
disease with promi-
nent vascularization. 
Multiple lymph nodes 
in the neck region 
bilaterally with the 
largest short axis 
diameter of 1 cm.

US: Large thyroid 
size with heteroge-
neous parenchyma 
and impression 
of increased vas-
cularity on color 
flow which may 
correspond to grave 
disease.

US: Right 
thyroid size 
3.15 × 2.14 × 6 cm, 
left thyroid 
3.36 × 2.37 × 5.84, 
multiple cysts of 
various sizes in 
both thyroids

US: Size of 
right thyroid 
3.37 × 3.41 × 3.84 cm 
left thyroid 
3.19 × 2.56 × 3.79 cm

Preoperative 
medications

Methimazole, propranolol Methimazole, 
propranolol, 
dexamethasone

Methimazole, pro-
pranolol, lugol

Methimazole Methimazole, 
propranolol

Surgery Total thyroidectomy and 
lymphadenectomy

Total thyroidectomy Total 
thyroidectomy

Total 
thyroidectomy

Total thyroidectomy

Histopathology 
results

Histologically consistent 
with Graves’ disease. Left 
neck non-specific chronic 
lymphadenitis.

Histologically con-
sistent with treated 
Graves’ disease.

Histologically con-
sistent with treated 
grave’s disease

Histology may be 
consistent with 
Graves’ disease

Histology may be 
consistent with 
Graves’ disease

Postoperative GD’s 
clinical symptoms

None None None None None

Postoperative 
complications

Hoarseness of voice, 
hypocalcemia

Hoarseness of voice, 
hypocalcemia

Hoarse-
ness of voice, 
hypocalcemia

Hoarseness of 
voice

Hoarseness of voice

Duration of 
postoperative 
complications

2 months 2 months 8 months 2 weeks 2 weeks

Postoperative 
medications

Levothyroxine, CaCO3 Levothyroxine, 
CaCO3

Levothyroxine, 
CaCO3

Levothyroxine Levothyroxine

Duration of CaCO3 
consumption

2 months 2 months 1 month - -
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incidence of RLN injuries continues to decrease as children 
age [23]. Thyroid surgery in the pediatric is generally more 
difficult than in the adult population. The narrow space in 
the neck, along with the delicate anatomy and thin RLN, 
can hinder nerve identification and preservation [24]. All 
patients in this study experienced the postoperative com-
plication of hoarseness. Four out of five patients had voice 
improvement within 1 month. In contrast, only one patient 
experienced complaints of hoarseness for 8 months, so this 
patient requires regular control to the medical rehabilitation 
clinic.

Conclusions

Graves’ Disease is the most common cause of hyperthy-
roidism in the pediatric population and mostly affects older 
female children. Suspicion of GD is appropriate in the pres-
ence of an enlarged thyroid gland, elevated FT3 and FT4 
serum levels, and undetectable TSH levels. GD treatment 
methods in pediatrics are divided into three categories: 
medical therapy, radioactive iodine, and surgery. A total thy-
roidectomy aims to remove all overactive thyroid tissue, the 
preferred definitive treatment option for GD patients. Hypo-
calcemia is the most common complication after total thy-
roidectomy in pediatric GD patients, while transient RLN 
injury is the second most commonly reported.

Funding The author(s) received no financial support for the research, 
authorship and/or publication of this article.

Data Availability The data that support the findings of this study are 
available on request from the corresponding author. The data are not 
publicly available due to privacy or ethical restrictions.

Declarations

Ethical Approval This case series was conducted in accordance with 
the Health Research Ethics Committee Faculty of Medicine, Universi-
tas Indonesia, Cipto Mangunkusumo Hospital-compliant manner.

Conflict of Interest The author(s) declared no potential conflicts of in-
terest with respect to the research, authorship, and/or publication of 
this article.

References

1. Lee HS, Hwang JS (2014b) The treatment of Graves’ dis-
ease in children and adolescents. Annals Pediatr Endocri-
nol &Amp Metabolism 19(3):122. https://doi.org/10.6065/
apem.2014.19.3.122

2. Król A, Czarniecka A, Jarząb B (2021) Definitive treatment of 
Graves’ disease in children and adolescents. Endokrynologia Pol-
ska 72(6):661–665. https://doi.org/10.5603/ep.a2021.0092

thyroid blood flow can also be found in GD patients [15]. 
Our study utilized neck US as part of the routine exami-
nation. The sonographic features of diffuse thyroid gland 
enlargement with heterogeneous echogenicity and increased 
vascularity were found.

Treatment modalities for pediatric GD can be divided 
into three categories: medical therapy, radioactive iodine, 
and surgery. Most pediatric endocrinologists recommend 
antithyroid drugs (ATDs) as first-line treatment for hyper-
thyroidism in children and adolescents. Methimazole is 
preferred over propylthiouracil due to its lower side effect 
profile [3, 16]. Beta-blockers such as propranolol are used 
primarily for adrenergic symptoms in pediatric GD until 
euthyroidism is accomplished [17]. All patients in this study 
received initial medication therapy through methimazole 
administration. However, only four out of five patients 
received propranolol as adjunctive therapy.

American Thyroid Association (ATA) guidelines rec-
ommend administering potassium iodide and achieving 
euthyroid status prior to surgery [18]. In our study, only one 
patient received lugol therapy preoperatively.

Total thyroidectomy provides a timely and permanent 
cure for hyperthyroidism but is most often considered 
second-line treatment after medical therapy [3, 19]. Four 
patients underwent total thyroidectomy as surgical therapy. 
However, one patient underwent total thyroidectomy and 
lymphadenectomy simultaneously. Lymphadenectomy was 
performed because enlarged lymph nodes were found dur-
ing surgery. After total thyroidectomy, all patients had no 
more complaints of GD clinical manifestations.

Patients with GD who undergo total thyroidectomy are 
more likely to suffer from complications of hypocalcemia 
than those undergoing thyroidectomy for other indications. 
The cause of postoperative hypocalcemia is probably mul-
tifactorial, but the main factor is parathyroid insufficiency 
due to damage to the functional parathyroid parenchyma. 
The decrease of parathyroid hormone (PTH) levels in the 
blood as a result of trauma, vascular resection, or acciden-
tal removal of the parathyroid gland. This can lead to tem-
porary hypocalcemia if the parathyroid function is restored 
[20, 21]. Two studies suggest that postoperative PTH test-
ing may help identify patients at risk for hypocalcemia [22]. 
Three out of five patients in this study had postoperative 
hypocalcemia. But none of the patients had the symptoms 
of hypocalcemia. The patients were given calcium supple-
mentation with a median duration of 1.5 months. So it can 
be determined that the hypocalcemia in these patients is 
transient.

Recurrent laryngeal nerve (RLN) injury is the most 
common complication of thyroid and parathyroid surgery. 
In children, the rates of transient and definite lesions after 
thyroidectomy are 0–28% and 0-9.9%, respectively. The 

1 3

https://doi.org/10.6065/apem.2014.19.3.122
https://doi.org/10.6065/apem.2014.19.3.122
https://doi.org/10.5603/ep.a2021.0092


Indian Journal of Otolaryngology and Head & Neck Surgery

parameter in untreated Graves’ disease patients. J Clin &Amp 
Translational Endocrinol 15:65–69. https://doi.org/10.1016/j.
jcte.2019.01.001

16. Alenazi, Badi & Alanazi, Ahmed & Alshaya, Abdullah & Duraibi, 
Sharifah & Mousa,Ayman & Aseifan, Tariq & Alenazi, Samiah. 
(2017). Pediatric Graves’ Disease: A Case Report.

17. Anık A (2022) Beta-blocker Rebound Phenomenon in an adolescent 
with Graves’ Disease. J Clin Res Pediatr Endocrinol 14(4):490–
491. https://doi.org/10.4274/jcrpe.galenos.2022.2022-6-2

18. Makay Z, Sun H, Caruso E, Pino A, Pontin A, Mandolfino T, 
Dionigi G (2019) Preoperative treatment with Lugol Solu-
tion for Graves’ Disease. J Endocr Surg 19(4):157. https://doi.
org/10.16956/jes.2019.19.4.157

19. Peroni E, Angiolini MR, Vigone MC, Mari G, Chiumello G, 
Beretta E, Weber G (2012) Surgical management of pediatric 
Graves’ disease: an effective definitive treatment. Pediatr Surg Int 
28(6):609–614. https://doi.org/10.1007/s00383-012-3095-5

20. C B, C, T., D, S., JA S (2012) Pediatric thyroid disease: when 
is surgery necessary, and who should be operating on our chil-
dren? J Clin Res Pediatr Endocrinol 4(4). https://doi.org/10.4274/
jcrpe.817

21. de Jong M, Nounou H, Rozalén García V, Christakis I, Brain C, 
Abdel-Aziz TE, Hewitt RJ, Kurzawinski TR (2020) Children are 
at a high risk of hypocalcaemia and hypoparathyroidism after 
total thyroidectomy. J Pediatr Surg 55(7):1260–1264. https://doi.
org/10.1016/j.jpedsurg.2019.06.027

22. Kao KT, Ferguson EC, Blair G, Chadha NK, Chanoine JP (2021) 
Risk factors for the development of hypocalcemia in pediatric 
patients after total thyroidectomy – a systematic review. Int J 
Pediatr Otorhinolaryngol 143:110666. https://doi.org/10.1016/j.
ijporl.2021.110666

23. Legré M, Bois E, Bernard S, Teissier N, Van Den Abbeele T (2020) 
Recurrent laryngeal nerve monitoring during thyroidectomy and 
parathyroidectomy in children. Int J Pediatr Otorhinolaryngol 
131:109846. https://doi.org/10.1016/j.ijporl.2019.109846

24. Ritter A, Hod R, Reuven Y, Shpitzer T, Mizrachi A, Raveh E, 
Bachar G, Neck (2020) 43(3), 849–857. https://doi.org/10.1002/
hed.2654

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law. 

3. Shakhsheer BA, Bordini B, Abdulrasool L, Grogan R, Kaplan 
E (2015) Thyroidectomy in a two-year old for graves’ dis-
ease. Int J Surg Case Rep 8:131–133. https://doi.org/10.1016/j.
ijscr.2015.01.046

4. Okawa ER, Grant FD, Smith JR (2015) Pediatric Graves’ dis-
ease. Curr Opin Pediatr 27(4):442–447. https://doi.org/10.1097/
mop.0000000000000241

5. Elfenbein DM, Katz M, Schneider DF, Chen H, Sippel RS (2016) 
Thyroidectomy for Graves’ disease in children: indications and 
complications. J Pediatr Surg 51(10):1680–1683. https://doi.
org/10.1016/j.jpedsurg.2016.03.009

6. Jevalikar G, Solis J, Zacharin M (2014) Long-term outcomes 
of pediatric Graves’ disease. J Pediatr Endocrinol Metab 0(0). 
https://doi.org/10.1515/jpem-2013-0342

7. Chiapponi C, Stocker U, Mussack T, Gallwas J, Hallfeldt K, 
Ladurner R (2011) The Surgical treatment of Graves’ Disease 
in Children and adolescents. World J Surg 35(11):2428–2431. 
https://doi.org/10.1007/s00268-011-1238-9

8. Simon M, Rigou A, Le Moal J, Zeghnoun A, Le Tertre A, De 
Crouy-Chanel P, Kaguelidou F, Leger J (2018) Epidemiology of 
childhood hyperthyroidism in France: a Nationwide Population-
based study. J Clin Endocrinol &Amp Metabolism 103(8):2980–
2987. https://doi.org/10.1210/jc.2018-00273

9. Minamitani K, Sato H, Ohye H, Harada S, Arisaka O (2017) 
Guidelines for the treatment of childhood-onset Graves’ disease 
in Japan, 2016. Clin Pediatr Endocrinol 26(2):29–62. https://doi.
org/10.1297/cpe.26.29

10. Sim B, Chng CL, Audrey C, Seah LL (2020) A retrospective 
study of pediatric thyroid eye disease: the Asian experience. Orbit 
41(1):69–78. https://doi.org/10.1080/01676830.2020.1831550

11. Williamson S, Greene SA (2010) Incidence of thyrotoxico-
sis in childhood: a national population based study in the 
UK and Ireland. Clin Endocrinol 72(3):358–363. https://doi.
org/10.1111/j.1365-2265.2009.03717.x

12. Mooij CF, Cheetham TD, Verburg FA, Eckstein A, Pearce SH, 
Léger J, van Trotsenburg AS P (2022) 2022 European thyroid 
Association Guideline for the management of pediatric Graves’ 
disease. Eur Thyroid J 11(1). https://doi.org/10.1530/etj-21-0073

13. Vigone MC, Peroni E, Di Frenna M, Mora S, Barera G, Weber 
G (2019) Block-and-replace treatment in Graves’ disease: expe-
rience in a cohort of pediatric patients. J Endocrinol Investig 
43(5):595–600. https://doi.org/10.1007/s40618-019-01144-0

14. Hamed SA, Attiah FA, Abdulhamid SK, Fawzy M (2021) Behav-
ioral assessment of children and adolescents with Graves’ dis-
ease: a prospective study. PLoS ONE 16(4):e0248937. https://
doi.org/10.1371/journal.pone.0248937

15. Vita R, Di Bari F, Perelli S, Capodicasa G, Benvenga S (2019) 
Thyroid vascularization is an important ultrasonographic 

1 3

https://doi.org/10.1016/j.jcte.2019.01.001
https://doi.org/10.1016/j.jcte.2019.01.001
https://doi.org/10.4274/jcrpe.galenos.2022.2022-6-2
https://doi.org/10.16956/jes.2019.19.4.157
https://doi.org/10.16956/jes.2019.19.4.157
https://doi.org/10.1007/s00383-012-3095-5
https://doi.org/10.4274/jcrpe.817
https://doi.org/10.4274/jcrpe.817
https://doi.org/10.1016/j.jpedsurg.2019.06.027
https://doi.org/10.1016/j.jpedsurg.2019.06.027
https://doi.org/10.1016/j.ijporl.2021.110666
https://doi.org/10.1016/j.ijporl.2021.110666
https://doi.org/10.1016/j.ijporl.2019.109846
https://doi.org/10.1002/hed.2654
https://doi.org/10.1002/hed.2654
https://doi.org/10.1016/j.ijscr.2015.01.046
https://doi.org/10.1016/j.ijscr.2015.01.046
https://doi.org/10.1097/mop.0000000000000241
https://doi.org/10.1097/mop.0000000000000241
https://doi.org/10.1016/j.jpedsurg.2016.03.009
https://doi.org/10.1016/j.jpedsurg.2016.03.009
https://doi.org/10.1515/jpem-2013-0342
https://doi.org/10.1007/s00268-011-1238-9
https://doi.org/10.1210/jc.2018-00273
https://doi.org/10.1297/cpe.26.29
https://doi.org/10.1297/cpe.26.29
https://doi.org/10.1080/01676830.2020.1831550
https://doi.org/10.1111/j.1365-2265.2009.03717.x
https://doi.org/10.1111/j.1365-2265.2009.03717.x
https://doi.org/10.1530/etj-21-0073
https://doi.org/10.1007/s40618-019-01144-0
https://doi.org/10.1371/journal.pone.0248937
https://doi.org/10.1371/journal.pone.0248937

	Pediatric Graves’ Disease: Surgical Interventions in a Single Institution – A Comprehensive Case Series
	Abstract
	Introduction
	Presentation of Cases
	Discussion
	Conclusions
	References


