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Abbreviations 

FMTC: familial medullary thyroid cancer 

(MEN2): multiple endocrine neoplasia type 2  

MTC: Medullary Thyroid Carcinoma 

TPO: Thyroid Peroxidase 

TSH: Thyroid Stimulating Harmone 

T3: triiodothyronine 

T4: Thyroxine 

FNAB: Fine Needle Aspiration Biopsy 

Abstarct 

Adults are frequently diagnosed with thyroid nodules. Although it is uncommon in 

children, the risk of thyroid cancer is substantially higher in children than among adults. 

Thyroid nodular disease in children, which can present as either a single nodule or a 

multinodular goitre, requires a thorough workup that includes a thorough clinical 

examination, a history of radiation exposure, careful palpation of the thyroid and lymph 

nodes, blood tests, ultrasonography, and cytological evaluation. The gold-standard 

treatment for paediatric thyroid nodules is thyroid surgery, but there is still debate 

regarding how extensive the procedure should be. The decision matrix is forced to 

concentrate on the advantages of surgery for the child in light of all preoperative tests 

because surgery carries some risk. 

While potentially reducing surgery for benign disease, new diagnostic techniques like 

molecular testing with fine needle aspiration biopsies may aid in differentiating between 

benign and malignant tumours. This review's goal is to provide an overview of recent 

developments in the clinical disease treatment of nodular thyroid disease in children, 

including patient history, physical examination, and diagnostic workup. 
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DTC: Differentiated thyroid cancer. 

Introduction 

Thyroid nodules are typically identified in adults, but they are uncommon in children (under the age 

of 18), where they impact only 1%–2% of the population according to clinical examination [1-4]. Head 

and neck radiation, being a girl, a lack of iodine, reaching puberty early, and having a family or 

personal history of thyroid disease are all risk factors for developing thyroid nodules in children [5, 6]. 

Children's thyroid nodules might be mistaken for other conditions, such as abscesses, lymphatic or 

vascular abnormalities, ectopic thymus, thyroglossal duct cysts, and tumours. A nodule may also be 

induced by the palpable changes that Hashimoto's thyroiditis causes in the gland [7]. Solitary nodules, 

multinodular goitres, nodular goitre seen in autoimmune goitre (chronic lymphocytic thyroiditis 

presenting as Hashimoto thyroiditis or Graves' disease), and nonpalpable thyroid nodules are all 

examples of thyroid nodular disease [8]. Differentiating benign from malignant lesions is the 

population's most difficult conundrum [1]. According to data from a surgical cohort [1, 9-11], children 

who report with thyroid nodules have a higher prevalence of thyroid cancer than adults. Between 9.2% 

and 50% [12, 13] of thyroid nodules in children have been found to be malignant, with a mean of 

26.4%, whereas between 5% and 15% of thyroid nodules in adults have been reported to be malignant. 

The risk of cancer varies depending on how many thyroid nodules are present; this has been a topic of 

discussion. Although cancer can be present in multinodular thyroid illness, the majority of malignant 

nodules are identified in uninodular glands [3, 9, 14–16], and the presence of a solitary nodule does 

not appear to make them considerably more likely to be cancerous [10]. Thyroid cancer accounts for 

0.5%–3% of all paediatric malignancies, making it the most prevalent endocrine malignancy in 

children [6]. The most frequent non-malignant diagnosis in children with thyroid nodules is follicular 

adenoma [11, 18]. Thyroid carcinomas in children nearly invariably have a distinct malignancy 

distribution [15], which is comparable to that seen in adults [19, 20]. 

 

Classification of Thyroid Cancer in children 

There are several types of thyroid cancer: 

1. Differentiated thyroid carcinoma includes two different types, papillary thyroid carcinoma and 

follicular thyroid carcinoma. Both of these types of thyroid cancer develop from the cells of 

the thyroid gland that normally produce thyroid hormone. Papillary carcinoma is the more 
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common type, accounting for about 90 percent of thyroid cancers in children. Follicular 

carcinoma is less common and accounts for about 10 percent of cases. 

2. Medullary thyroid carcinoma is very rare and develops in thyroid cells that do not produce 

thyroid hormone (called C-cells). Medullary thyroid cancer most often occurs in adults. 

However, there are familial conditions in which children may develop medullary thyroid 

carcinoma early in childhood or even in infancy. These familial syndromes are called multiple 

endocrine neoplasia type 2 (MEN2) or familial medullary thyroid cancer (FMTC). 

3. Anaplastic thyroid cancer is an extremely rare and aggressive type of thyroid cancer that occurs 

almost exclusively in adults. 

 

Case Study 

The first case is a 17-year-old girl who presented with difficulty in swallowing, she has positive family 

history of thyroid disease. 

On exam, she had right thyroid big nodule with Lymphadenopathy. FNA resulted Follicular epithelial 

cells. She underwent total thyroidectomy and final pathology was Follicular carcinoma. 

The second case is a 14-year-old boy who presented with Goiter, he has negative family history of 

thyroid disease. On exam he has goiter on right thyroid lobe, with no adenopathy. 

FNA resulted suspicious for follicular neoplasm. He underwent right hemi thyroidectomy and the final 

pathology was benign colloid/adenomatoid nodule. 

A thyroid nodule may be found accidentally during neck imaging or by a doctor performing a routine 

physical examination. It may also be found by patients themselves. However, the majority (75%) of 

paediatric patients with asymptomatic neck tumours had benign or malignant nodules [23]. 

Tachycardia, elevated differential pressure, weight loss with increased appetite, heat intolerance and 

increased sweating, diarrhoea, and exophthalmia are just a few of the clinical signs of hyperthyroidism 

[26]. Bradycardia, lowered differential pressure, decreased appetite with weight gain, hyperhidrosis, 

constipation, and tremors are some of the clinical signs and symptoms of hypothyroidism that contrast 

[26]. For children presenting with benign and malignant lesions, respectively, the average time before 

a thyroid nodule diagnosis is made is between 5 and 6 months [27]. 

Paediatric thyroid nodular illness has been associated with more females than boys, with a female to 

male ratio of 3:1 or higher [15, 17, 29], albeit this has not been independently verified [28]. According 
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to Scholz et al. [29], this ratio sharply drops to 1.25/1 in children under the age of 10, and the incidence 

of thyroid nodules and cancer peaks in adolescence (12–16 years) with a mean and median of 12 and 

13. In Yip et al.'s research [14], Male prepubescent youngsters under the age of 12 were more likely 

to get cancer. According to Scholz et al. [29], younger children with thyroid nodules had a higher risk 

of malignancy (48% in children under 10 years old) than older children (33% in children older than 10 

years). The mean age of patients with malignant lesions is 16.4 years, compared to 14.5 years for 

patients without lesions, suggesting that older patients are more at risk for cancer [14]. Since puberty 

is also the time when the well-documented female sex preponderance in thyroid disease is first noticed 

[30, 31], it has been hypothesised that increased sex hormone levels during puberty may contribute to 

thyroid carcinogenesis [6]. 

The age of the children included, inclusion or exclusion linked to pathologic diagnosis, and whether 

the studies were retrospective or prospective in character could all be factors in the stated gender 

differences' lack of support. Table 1 lists additional clinical indicators of thyroid cancer that may be 

present. 

 Case 1 Case 2 

Age 17 14 

   

Sex girl boy 

Ethnicity UAE Jordanian  

Chief complaints  Difficulty in 

swallowing  

Goiter 

Thyroid symptoms None None 

Family history of 

thyroid Disease 

Positive 

Thyroid Carcinoma 

(PTC) 

Negative 

   

Autoimmunity Negative Negative 

Vitals (heart rate 

&blood pressure) 

 Normal 

   

Physical 

Examination 

Right thyroid big 

nodule with Tracheal 

deviation to left 

Goiter 

Lymphadenopathy 

neck   

Multiple lymph 

nodes are seen in the 

jugulodigastric 

trunk at level 2 and 3 

None 

Labs Normal TSH, FT4 

Calcitonin 

Normal TSH, FT4 

Calcitonin 
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Thyroid replacement 

Medication 

None None 

   

Ultrasound Thyroid 

(dimensions in cm) 

The right lobe:  

5.3 x 4.1 x 8.5 cm. 

 

Right side nodule: 

5.3 x 4.1 x 5.8 cm. 

 

Left Lobe: 

3.3 x 0.9 x 1.3 cm 

The right Lobe: 

4.4 x 1.6 x 2.4 cm 

 

Nodule right side: 

2.6 x 1.6 x 1.9 cm 

 

Left Lobe: 

4.1 x 0.9 x 1.4 cm 

   

   

Nodule features Solid Hypoechoic, 

poorly defined 

Hypoechoic, calcifications, increase 

vascularity  

   

FNA Thyroid and 

Pathology report  

Follicular epithelial 

cells, Bethesda 

Category 2. 

Suspicious for a Follicular neoplasm. 

Bethesda IV. 

   

Other imaging CT Scan neck: 

Multiple lymph 

nodes are seen in the 

jugulodigastric trunk 

at Level 2 and 3 

None 

Treatment Total thyroidectomy 

and ablation with 

iodine 131 

Right hemithyroidectomy 

   

Final Pathology Follicular carcinoma Benign colloid/adenomatoid nodule 

   

Post-surgery labs Elevated TSH, Low 

FT4 started 

levothyroxine. 

Normal calcium 

TSH, FT4 normal 

Calcium normal 

Follow up Thyroglobulin 

<0.040 

 

 

Table: 1 

Treatment 

Thyroid problems are managed surgically using a variety of techniques, such as lobectomy, near total 

thyroidectomy, and total thyroidectomy. The idea of categorising thyroid operations into two general 

categories—lobectomy or complete thyroidectomy—is currently supported. Diagnoses, surgical 

alternatives, and the long-term effects of such management call for discussion between the doctor and 

http://www.medicalandresearch.com/


                                                    Journal of MAR Diabetes and Endocrinology (Volume 2 Issue 1)  

Citation: Dr. Basel Zoudeh, “Operative Treatment VS. Long term Follow up of Thyroid Nodules in Pediatric Age”  
MAR Diabetes and Endocrinology Volume 2 Issue 1 

www.medicalandresearch.com (pg. 7) 

the child's guardians as a measure of fully informed consent in all situations where surgical 

management is advised. 

The initial course of treatment for thyroid nodules is determined by the clinical picture and the findings 

of the diagnostic tests. Surgical resection can be avoided if a patient has benign cytology without 

worrisome nodules and no cancer-related risk factors [10, 21, 24]. Re-evaluation with FNAB or 

surgical excision is advised if the nodule grows during the follow-up or measures more than 4 cm in 

diameter [26]. A heated nodule that usually corresponds to a toxic adenoma might cause 

hyperthyroidism symptoms. Thyroid lobectomy is advised if it is limited to the gland [23, 27]. 

Although there may be a link between cold nodules and a higher risk of cancer, the patient's entire 

clinical picture and FNAB should be taken into consideration when deciding whether to perform 

surgery. 

Surgical resection can be avoided if a patient has benign cytology without any worrisome nodules and 

no cancer-related risk factors. Re-evaluation with FNAB or surgical removal is necessary if the nodule 

grows larger over the course of the follow-up or measures more than 4 cm in diameter. 

 

The purpose of surgical intervention in patients with a worrisome cytological result on FNAB is to 

provide diagnostic histology . A lobectomy is advised as the initial operation for children who have a 

unilateral nodule that is suspect of being a follicular neoplasm, followed by a total thyroidectomy if 

the cancer diagnosis is confirmed by operative histology [7]. 

A complete thyroidectomy is advised in situations of bilateral nodularity when malignancy is clinically 

suspected and cytologically diagnosed [98]. Total thyroidectomy is the main form of treatment for 

thyroid cancer that has been well differentiated (DTC). The extent of surgery for DTC is debatable in 

some situations, though. By removing as much healthy thyroid tissue as possible, total thyroidectomy 
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increases the effectiveness of postoperative radioiodine scanning and subsequent ablation. 

Additionally, a total thyroidectomy allows for a more precise assessment of the blood thyroglobulin 

level following surgery, which is a crucial adjunct to detecting recurrent disease [46]. These 

advantages are particularly significant for young children because they have considerably greater rates 

of thyroid cancer metastasis and recurrence [47]. When compared to children treated with complete 

thyroidectomy, lobectomy-only patients have significantly higher recurrence rates. 

 

 

Early cervical lymph node involvement in DTC in children is frequently observed, occurring in 27%–

83% of paediatric cases as opposed to 20%–50% in adult instances. There is ongoing dispute over how 

many lymph nodes should be removed, and there are little data on paediatric patients. A lymph node 

excision is more successful than cherry picking at preventing recurrent illness in patients who present 

with a positive central cervical lymph node during a preoperative US evaluation [100]. This consensus 

was supported by Dinauer et al., who recommended a complete thyroidectomy with uni- and bilateral 

central compartment lymph node dissection (level VI) for children with DTC and positive lymph node 

disease. 

The hyoid bone, the substernal notch, the median carotid sheath, and the prevertebral fascia serve as 

the boundaries of this compartment on the superior, inferior, lateral, and dorsal sides, respectively. The 

rates of survival are comparable to those with node-negative illness. According to a recent study, 

prophylactic dissection of the central compartment lymph nodes on the ipsilateral side of the tumour 

is advised due to concerns about the possibility of follicular thyroid cancer because of the high 

prevalence of local lymph node involvement in children with DTC, even if no lymph node metastasis 

is evident during a preoperative evaluation. This is different from adult therapy, where preventive 

lymph node dissection of any kind should not be used to treat follicular thyroid cancer. However, more 

research is need to support this therapy in paediatrics. 
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Thyroid cancer in children might infiltrate lymph nodes in the lateral neck. Research on adults is the 

foundation for management recommendations for children. Only patients with obvious metastases 

(clinically or on preoperative US or FNAB) [9], including those with thyroid cancer T1 or greater and 

microcarcinoma (1 cm), should undergo lateral neck dissection. The most recent research has shown 

that despite the rarity of this cancer in children, central or lateral lymph node metastases is far more 

common than recurrence after surgery. 

Regardless of the size of the lesion, complete thyroidectomy and preventive bilateral central neck 

dissection are recommended for children with MTC [46]. In fact, 40% of these carcinomas spread to 

the lymph nodes on the opposite side, and 80% of them spread to the central ipsilateral cervical lymph 

nodes [105]. A lateral compartment lymph node dissection must be done if lateral lymphadenopathy 

is seen clinically or radiographically and the FNAB test is positive. Complications from thyroid 

surgery, including lobectomy and complete thyroidectomy, are possible. Surgery may be linked to 

hypoparathyroidism, recurrent laryngeal nerve injury, or haemorrhage, notwithstanding their rarity in 

occurrence. Due to their smaller anatomy, younger children—especially those under 4 years old—

have a higher risk of problems. A surgeon's experience and operating volumes have been demonstrated 

to be important predictors of morbidity in thyroid surgery; risks can be reduced in the hands of 

surgeons with extensive experience, defined as those who have conducted more than 100 

thyroidectomies in 6 years. 

 

Conclusion 

Although benign thyroid nodules in children are the majority, it is important to distinguish benign from 

malignant lesions during the initial workup. Palpable cervical lymphadenopathy stands up as the 

highest predictor of thyroid cancer in children among a number of clinical prognostic markers of 

malignancy documented in the literature. The initial workup involves a blood test to measure thyroid 

function, US, and FNAB, even though numerous tools are accessible and used. FNAB continues to be 

the examination of choice today for making a cancer diagnosis and recommending a surgical course 

of action. Surgery is the most effective treatment even if it is associated with more complications in 

children since the risk of cancer is higher in the paediatric population compared to the adult population. 

The therapy of this illness is currently the subject of heated discussion on paediatric diagnostic and 

therapeutic techniques. To reach an agreement on the diagnosis and treatment of thyroid nodules in 

the paediatric population, more research, especially multicenter trials, is required. 
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