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Abstract
Children with thyroid cancer frequently appear with advanced illness, which may 
be explained by the fact that the thyroid gland in children is more vulnerable 
to radiation and carcinogenesis. Children with thyroid cancer had higher rates 
of distant metastases and lymph node metastases at the time of diagnosis than 
adults do, as well as recurrence. Despite these traits, thyroid carcinoma in children 
often has a favourable prognosis. Compared to adults, children and adolescents 
have a lower incidence of thyroid cancer, with 4-5 incidences per 100,000 people 
annually. Teenage girls are thought to be the group in which thyroid cancer is most 
often detected in paediatrics, where it is thought to be the second most prevalent 
malignancy. Childhood thyroid malignancies have greater risks of metastasis and 
recurrence than do adult thyroid cancers. Thyroid cancer is relatively curable for 
the majority of children and adolescents, though, and the prognosis for kids with 
thyroid cancer is typically quite good. The aim of treatment is to eradicate cancer 
while causing as few side effects as possible.
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Introduction
Cancer that originates in the tissues of the thyroid gland is known 
as thyroid cancer. It is a condition where cells develop improperly 
and are susceptible to spreading to different bodily regions. Bumps 
in the neck or swelling are examples of symptoms. Thyroid cancer 
is not always diagnosed because it can move from other parts 
of the body to the thyroid. Young age radiation exposure, having 
an enlarged thyroid, family history, and obesity are risk factors. 
Papillary thyroid cancer, follicular thyroid cancer, medullary 
thyroid cancer, and anaplastic thyroid cancer are the four primary 
kinds. Ultrasound and tiny needle aspiration are frequently used 
in diagnosis. As of 2017, it is not advised to screen those without 
symptoms and at a low risk of contracting the illness. Surgery, 
radiation therapy with radioactive iodine, chemotherapy, thyroid 
hormone, targeted therapy, and observation are all possible 
forms of treatment. The thyroid may be completely or partially 
removed during surgery. In the US, the five-year survival rate is 
98%.

Only 0.7% of all paediatric cancers are thyroid tumours, making 
them an uncommon form of childhood cancer. Only 1.8% of thyroid 
tumour diagnoses in individuals under the age of 20 occur in the 

United States, with Caucasians, women, and teenagers having 
the highest frequency. Hashimoto's thyroiditis, genetic conditions  
such multiple endocrine neoplasia type 2, Carney's syndrome, 
Werner's syndrome, and DICER1 syndrome, as well as a history 
of ionising radiation exposure, are only a few of the risk factors 
that have been associated to the development of thyroid cancer. 
In patients after the Chernobyl nuclear catastrophe in 1986, the 
link between radiation exposure and an elevated incidence of 
juvenile thyroid cancer was established. It is important to keep 
in mind that cancer patients who get therapeutic radiation 
(total-body radiation for leukaemias and lymphomas, external 
beam for neck tumours) are apparently "at risk" for developing 
secondary thyroid cancers (which account for about 2% of cases). 
In fact, compared to the healthy general population, people who 
survive Hodgkin's lymphoma have an 18.3-22 times higher risk of 
developing papillary thyroid cancer [1-5]. 

Although thyroid cancer is uncommon in children, thyroid 
cancers that do develop in young patients have distinct clinical, 
pathologic, and molecular features. Children more frequently 
exhibit severe, advanced-stage disease as compared to adults. 
This is caused, at least in part, by the fundamental biological 
and molecular variations between thyroid cancer in children 
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and adults. In particular, papillary thyroid carcinoma (which 
makes up about 90% of paediatric thyroid cancer) has a high 
rate of gene fusions that affect the histologic subtypes seen in 
paediatric thyroid tumours, are linked to more severe extra 
thyroidal disease, and present special opportunities for targeted 
medical therapies. Although there are few studies of non-
papillary paediatric thyroid tumours published in the literature 
due to their rarity, differences are also seen in paediatric follicular 
thyroid cancer and medullary carcinomas, which are most 
frequently, diagnosed in the paediatric population in the context 
of prophylactic thyroidectomies for known multiple endocrine 
neoplasia syndromes. It's crucial to understand how the spectrum 
of histotypes and underlying molecular changes that are typical 
of paediatric thyroid cancer have changed overall because this 
could have a direct impact on the choice of diagnostic procedures 
and suggested treatments.

Discussion
Over 6% of all paediatric malignancies between 2012 and 2016 
were caused by thyroid cancer, which is the primary cause of 
paediatric endocrine cancer. This number indicates the rise 
in paediatric thyroid cancer incidence during the last 40 years. 
Pediatric thyroid cancer had an annual percent change (APC) of 
+0.8% from 1975 and 1995, which increased to +4.6%/year from 
1996 to 2016. Papillary thyroid carcinoma, the most prevalent 
subtype of thyroid cancer, accounts for the majority of this 
increase (PTC). However, follicular thyroid cancer has also been 
observed to be on the rise (FTC). Given their rarity in children, the 
contributions of medullary (MTC), anaplastic (ATC), and poorly 
differentiated (PDTC) thyroid carcinomas are minimal. According 
to several studies, surveillance and improved detection only 
partially explain the rising frequency of papillary and follicular 
thyroid carcinoma because there is also a rise in the discovery of 
big tumours and advanced-stage disease. A "reservoir of clinically 
silent tumours," greater use of medical imaging, and improved 
imaging sensitivity, according to Chen et al., may be the causes of 
the rising thyroid carcinoma rate.

In the past, recommendations for the diagnosis and treatment 
of thyroid cancer in children have been extrapolated from 
recommendations for adults. However, the clinical presentation, 
aetiology, and long-term prognoses of thyroid malignancies in 
the paediatric population are distinct from those in adults. In 
order to manage children with thyroid nodules and differentiated 
thyroid carcinoma (DTC), the American Thyroid Association 
(ATA) developed guidelines in 2015. Here, we examine the 
morphomolecular discoveries that have the most bearing on 
clinical care as well as the clinicopathologic presentation and 
management of paediatric thyroid cancer.

Background and epidemiology
According to the Surveillance, Epidemiology, and End Results 
programme, children and adolescents account for 1.8% of 
thyroid cancer diagnoses in the US. The majority of paediatric 
thyroid cancer instances happen in the second decade, while rare 
incidences of newborn thyroid carcinoma have also been reported. 
As people become older, there are also disproportionately more 
women affected than men, reaching almost a 6:1 ratio by the 

time people are 15 to 19 years old. These thyroid tumours are 
almost exclusively PTC (80–90%), followed by FTC (10%), MTC 
(3-5%), and infrequently ATC and PDTC. Children with thyroid 
disease (such as autoimmune thyroid disorders), dietary (iodine 
deficit), and radiation exposure in the past have all been linked to 
the development of follicular-cell derived thyroid cancer. Based 
on an incidence rate of 1.14/100,000 per year over a period of 
19 years, it has been reported that the frequency of malignancy 
in paediatric patients with Hashimoto's thyroiditis ranges from 
0.67% to 3%, which is higher than the background risk of 0.02% in 
the general paediatric population. The overproduction of thyroid 
stimulating hormone (TSH) or chronic inflammation leading to 
proliferation, angiogenesis, and/or decreased apoptosis are two 
proposed reasons for the link between Hashimoto's thyroiditis and 
PTC. Regarding the likelihood of malignancy, paediatric Graves' 
disease data are scarcer. Reports of follicular-cell derived thyroid 
cancer in patients receiving definitive surgical therapy range from 
1% to 22%; this number falls even lower if non-surgically treated 
Graves patients are included in the denominator. However, of 
the few research published in the juvenile population, several 
have demonstrated that iodine intake may be protective in the 
context of radiation exposure and the development of PTC. The 
relationship between iodine shortage and FTC has also been more 
thoroughly explored in adults. The risk of DTC is further increased 
by radiation exposure, whether it occurs naturally, as part of 
diagnostic procedures, or after irradiation for a past cancer (most 
frequently Hodgkin lymphoma or cancers of the central nervous 
system). Indeed, among those who have survived childhood 
cancer, thyroid cancer is one of the most prevalent subsequent 
malignancies [6-10].

Clinical presentation
A thyroid nodule in a child often presents as an asymptomatic 
neck lump, with or without cervical lymphadenopathy. It 
may also be accompanied by breathing difficulties and/or 
hyperthyroidism. Due to its heightened malignant potential in 
the juvenile population, the diagnosis of a nodule is crucial from 
a clinical standpoint. Nodules in the adult population are rather 
prevalent, affecting 19–68% of people, however they are rarely 
malignant (5–10% of all thyroid nodules in adults, according 
to most series). Children and teenagers exhibit the opposite 
behaviour. One to three percent of kids have thyroid nodules, 
and more than quarters (22 to 26 percent) of thyroid nodules in 
young patients are malignant.

Treatment
Due to the higher incidence of bilateral (30%) and multifocal 
(65%) disease, total thyroidectomy is the preferred course of 
treatment for paediatric PTC and FTC. However, a near-total 
thyroidectomy is also an option, in which a small portion of 
thyroid tissue close to the superior parathyroid glands or the 
recurrent laryngeal nerve may be spared to lessen the risk of 
damaging those structures. Less invasive surgery may have 
a place in some clinical settings for adults with thyroid cancer, 
according to statistics, but paediatric thyroid cancer patients are 
less likely to have such a procedure since lobectomy patients 
have a higher risk of local recurrence. Thyroidectomy should be 
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followed by a central or lateral neck dissection if there are central 
or lateral neck metastases. Based on the size and focality of the 
tumour, neck dissection can also be considered as a preventative 
measure; however, its usage must be balanced against potential 
risks. The ATA task force also advises adjuvant radioactive 
iodine (RAI), which may also be determined by post-operative 
thyroglobulin levels, for unresectable iodine-avid persistent 
locoregional illness (owing to invasion of important structures) 
and/or distant metastases. In contrast to the guidelines published 
by the National Comprehensive Cancer Network for adults with 
PTC, which list a number of clinical characteristics as indications 
for adjuvant RAI, including primary tumour size >2-4 cm, gross 
extrathyroidal extension, and extensive or bulky regional nodal 
involvement.

Conclusion
In conclusion, paediatric thyroid carcinoma is the most prevalent 
carcinoma in children while being an uncommon malignancy. 
Recognizing the higher frequency of gene fusions in paediatric 
thyroid cancer compared to adult thyroid cancer is crucial 
because it may have effects on the choice of molecular diagnostic 
tests (such as indeterminate FNA diagnosis) and opens up new 
therapeutic possibilities. Targeted medicines have proven very 
effective in treating juvenile thyroid carcinoma that is refractory, 
but more information is required to identify whether alternative 
therapeutic approaches should be investigated.

 

 

 

 

 

 

 

 



2023
Vol.11 No. 2: 111

4

Archives in Cancer Research
2254-6081

References
1	 Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, et al. 

(1993) The European Organization for Research and Treatment of 
Cancer QLQ-C30: a quality-of-life instrument for use in international 
clinical trials in oncology. J Natl Canc Inst 85: 365-376.

2	 John HA, Sumanas WJ, Julie MW, Amy C, Jennifer F, et al. (2019) 
Targeted muscle reinnervation in oncologic amputees: early 
experience of a novel institutional protocol. J Surg Oncol 120: 348-
358.

3	 Holger B, Steffen U E, Anca-Ligia G, Jürgen H, Arash M (2011) The 
diagnosis and treatment of soft tissue sarcomas of the limbs. Dtsch 
Arztebl Int 108: 32-38.

4	 Ronald DB, Jay SW (2009) Bone and soft tissue sarcomas are often 
curable-but at what cost? A call to arms (and legs).Cancer 115: 4046-
4054.

5	 Darin D, Ronald DB, Soha R, Anthony MG, Peter W C (2016) Health-
related quality of life following treatment for extremity soft tissue 

sarcoma. J Surg Oncol 114: 821-827.

6	 Prasanna RD, Surulivel R, Lakshmi SB, Abdul NCP (2011) Patient-
reported outcomes: a new era in clinical research. Perspect Clin Res 
2: 137-44. 

7	 Michelle NE, Vinay MD, Michael WB, Wei L, Tara MB, et al. (2016) 
Neurocognitive and patient-reported outcomes in adult survivors of 
childhood osteosarcoma. JAMA Oncol 2: 201-208.

8	 Ron DH, Jakob BB, Dennis AR, Spritzer KL, David C (2009) Development 
of physical and mental health summary scores from the patient-
reported outcomes measurement information system (PROMIS) 
global items. Qual Life Res 18: 873-880.

9	 Karen EH, David FP, Zhiguo Z, Li-Ching H, Ralph C, et al. (2020) Patient-
reported outcomes through 5 Years for active surveillance, surgery, 
brachytherapy, or external beam radiation with or without androgen 
deprivation Therapy for localized prostate cancer. J Am Med Assoc 
323: 149-163.

10	 Rainer H, Sebastian B (2017) Preclinical models for translational 
sarcoma research. Curr Opin Oncol 29: 275-285.

https://academic.oup.com/jnci/article-abstract/85/5/365/972260?redirectedFrom=fulltext&login=false
https://academic.oup.com/jnci/article-abstract/85/5/365/972260?redirectedFrom=fulltext&login=false
https://academic.oup.com/jnci/article-abstract/85/5/365/972260?redirectedFrom=fulltext&login=false
https://onlinelibrary.wiley.com/doi/10.1002/jso.25586
https://onlinelibrary.wiley.com/doi/10.1002/jso.25586
https://www.aerzteblatt.de/int/archive/article/80292
https://www.aerzteblatt.de/int/archive/article/80292
https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.24458
https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.24458
https://onlinelibrary.wiley.com/doi/10.1002/jso.24424
https://onlinelibrary.wiley.com/doi/10.1002/jso.24424
https://onlinelibrary.wiley.com/doi/10.1002/jso.24424
https://www.picronline.org/article.asp?issn=2229-3485;year=2011;volume=2;issue=4;spage=137;epage=144;aulast=Deshpande
https://www.picronline.org/article.asp?issn=2229-3485;year=2011;volume=2;issue=4;spage=137;epage=144;aulast=Deshpande
https://jamanetwork.com/journals/jamaoncology/fullarticle/2470546
https://jamanetwork.com/journals/jamaoncology/fullarticle/2470546
https://link.springer.com/article/10.1007/s11136-009-9496-9
https://link.springer.com/article/10.1007/s11136-009-9496-9
https://link.springer.com/article/10.1007/s11136-009-9496-9
https://link.springer.com/article/10.1007/s11136-009-9496-9
https://jamanetwork.com/journals/jama/fullarticle/2758599
https://jamanetwork.com/journals/jama/fullarticle/2758599
https://jamanetwork.com/journals/jama/fullarticle/2758599
https://jamanetwork.com/journals/jama/fullarticle/2758599
https://journals.lww.com/co-oncology/Abstract/2017/07000/Preclinical_models_for_translational_sarcoma.9.aspx
https://journals.lww.com/co-oncology/Abstract/2017/07000/Preclinical_models_for_translational_sarcoma.9.aspx

