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ABSTRACT: 
      The thyroid gland, located in the anterior neck, is essential for controlling 

metabolism, growth, and calcium homeostasis through the secretion of 

triiodothyronine (T3), thyroxine (T4), and calcitonin. Cancer of the thyroid 

represents the most prevalent endocrine malignancy, with papillary thyroid 

carcinoma accounting for over 80% of cases. Its incidence has significantly 

increased globally, particularly among women, due to factors including 

estrogen receptor involvement and improved diagnostic techniques. The 

recent WHO Classification of Endocrine and Neuroendocrine Tumors (5th 

edition) has refined the categorization of thyroid neoplasms based on 

molecular profiles and biological behavior, distinguishing benign, low-risk, 

and malignant follicular cell–derived tumors. 

       Diagnosis of thyroid nodules typically involves clinical examination, 

thyroid function tests, ultrasound, and fine-needle aspiration cytology 

(FNA), while molecular biomarkers have emerged as powerful tools to 

enhance diagnostic accuracy and guide treatment strategies. Among non-

coding RNAs, microRNAs (miRNAs) have gained attention for their 

regulatory roles in tumorigenesis, acting as oncogenes (oncomiRs) or tumor 

suppressors. Dysregulated miRNA expression causes cancer initiation, 

progression, and therapeutic resistance. miR-155 functions as an oncomiR, 

promoting cell proliferation and metastasis in thyroid and other cancers, 

while miR-429, a member of the miR-200 family, exhibits tumor-

suppressive properties by inhibiting proliferation, invasion, and epithelial–

mesenchymal transition. 
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Evidence suggests that circulating miRNAs, particularly miR-155 and miR-429, hold 

promise as less invasive biomarkers for early detection, therapeutic monitoring of 

thyroid cancer, and prognosis. Future clinical applications may incorporate these 

miRNAs alongside conventional diagnostic approaches to improve patient outcomes. 

 

Keywords: Thyroid cancer, miRNA 155, miRNA 429, miRNA biogenesis 

Introduction 

Anatomy and function of thyroid gland 

The thyroid gland is a midline structure situated in the anterior neck, including an 

isthmus that connects two lobes over the upper trachea at the level of the second and 

third tracheal rings (Allen & Fingeret, 2025). It has an essential role in regulating 

metabolism, growth, and overall development. The gland supports various 

physiological processes through the continuous release of thyroid hormones into the 

circulation. The primary hormones secreted by the thyroid are thyroxine (T4) and 

triiodothyronine (T3), which are classified as true thyroid hormones. Calcitonin, 

produced by the parafollicular C-cells, is involved in calcium and bone metabolism 

(Al‑Suhaimi & Khan, 2022; Shahid et al., 2025). 

Classification of thyroid tumors 

According to the WHO Classification of Endocrine and Neuroendocrine Tumors (the 

5th edition), thyroid tumors are categorized into newly defined groups that enhance the 

study of the pathologic characteristics, such as cytopathology and histopathology, and 

the cell of origin, molecular profiles, and biological behavior. Most thyroid neoplasms 

are derived from follicular cells. In the updated classification, these tumors are divided 

into benign, low-risk, and malignant neoplasms (Baloch et al., 2022). 

Benign tumors include not only follicular adenomas but also clinically and 

diagnostically significant adenoma variants, such as those with papillary architecture, 

often hyperfunctional, and oncocytic adenomas. Low-risk neoplasms comprise 

hyalinizing trabecular tumor, thyroid tumors of uncertain malignant potential, and non-

invasive follicular thyroid neoplasm with papillary-like nuclear features (NIFTP). 

Follicle cell-derived malignant tumors are categorized based on their molecular traits 

and biological activity. Papillary thyroid carcinomas (PTCs), encompassing multiple 

Particular types of morphology, are predominantly categorized as BRAF-like tumors. 

In contrast, follicular thyroid carcinoma and invasive encapsulated follicular variant 

PTC are typically classified as RAS-like malignancies (Baloch et al., 2022). 

https://sciwheel.com/work/citation?ids=6134322&pre=&suf=&sa=0&dbf=0
https://www.ncbi.nlm.nih.gov/books/n/pmh_iqwig/glossary/def-item/def57/
https://www.ncbi.nlm.nih.gov/books/n/pmh_iqwig/i2063/
https://sciwheel.com/work/citation?ids=9577637,17674357&pre=&pre=&suf=&suf=&sa=0,0&dbf=0&dbf=0
https://sciwheel.com/work/citation?ids=13590708&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=13590708&pre=&suf=&sa=0&dbf=0
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The most prevalent endocrine system cancer is thyroid cancer(F. Zhang et al., 2024). 

Its incidence in women is approximately threefold higher than in men, a disparity likely 

attributable to the role of estrogen receptor development and proliferation in the 

carcinogenic process. Between the 3rd and 4th decades of life, the largest prevalence is 

noted(Mahmoudian‑Sani et al., 2017). Globally, the occurrence of thyroid cancer is 

rising; it is now the fifth most common malignancy to be diagnosed in the United States 

(Shank et al., 2022). In the United Kingdom, incidence rates have more than doubled 

since the 1970s and are projected to increase by 74% between 2014 and 2035 (Elbalka 

et al., 2021). 

Most thyroid cancer cases (80%) originate from PTC and represent the most common 

subtype in regions with Diets that include too much or too little iodine. Its incidence is 

steadily increasing, predominantly presenting as a sporadic tumor. Although the 

underlying causes remain unclear, this may reflect the improvements in diagnostic 

techniques enabling earlier detection. PTC is most frequently diagnosed between the 

3rd and 5th decades of life, with an average age of onset around 40 years. Women are 

affected more frequently than males, and the incidence increases with age; female-to-

male ratios have been observed to range from 2:1 to 4:1(Abdullah et al., 2019). Most 

patients experience favorable prognoses following surgical resection and radioactive 

iodine therapy; however, a subset develop recurrent or metastatic disease, which is 

associated with diminished survival rates (F. Zhang et al., 2024). 

Diagnosis of Thyroid Nodules 

Clinical History 

A medical history that suggests a higher risk of thyroid cancer involves a thyroid 

nodule's rapid growth, previous External radiation beam therapy for the head and neck 

(especially during childhood), A family history of thyroid cancer, and exposure to 

whole-body radiation (for example, prior to bone marrow transplantation)(Giovanella 

et al., 2024). 

Clinical Examination 

Palpation of the thyroid gland is typically the initial clinical examination, but its 

sensitivity for detecting thyroid nodules is low, ranging from 2% to 6%. The majority 

of thyroid cancerous nodules don't cause any symptoms, though certain clinical features 

are linked to a higher risk of malignancy. These consist of firm and fixed nodules, 

nodules exceeding 4 cm in diameter, cervical lymphadenopathy, obstructive symptoms, 

https://sciwheel.com/work/citation?ids=18124622&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=4222953&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=18092040&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=16386015&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=16386015&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=7150179&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=18124622&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=17825737&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=17825737&pre=&suf=&sa=0&dbf=0
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dysphonia, and vocal cord paralysis. Notably, the coexistence of a solitary nodule, 

cervical lymphadenopathy greater than 1 cm, and vocal cord paralysis confers an almost 

100% positive predictive value (PPV) for thyroid cancer (Giovanella et al., 2024). 

 

 Laboratory Medicine 

Thyroid function is reliably evaluated through the measurement of thyroid-stimulating 

hormone (TSH) and free thyroid hormones (i.e., free thyroxine (FT4) and free 

triiodothyronine (FT3). Among these, the most sensitive and precise diagnostic 

procedure for identifying thyroid disorders is TSH testing(Giovanella et al., 2024).  

Thyroid Ultrasound 

In the context of clinical care, US serves as the initial imaging modality for evaluating 

Nature and structure of the thyroid, owing to its absence of ionizing radiation, cost-

effectiveness, simple to understand , and versatility in contrast to other imaging 

techniques(Schenke et al., 2023). 

Fine-Needle Aspiration Cytology and Cytopathology 

Neck ultrasound and fine-needle aspiration (FNA) are commonly used to diagnose 

thyroid nodules. FNA is a first-line diagnostic method for nodule assessment that is 

safe, easy, and somewhat accurate(Giovanella et al., 2024; Siegel et al., 2019). 

Cytological findings from FNA are classified based on the Bethesda criteria, which 

stratifies the risk of malignancy (Schneider & Chen, 2013). 

Molecular Biomarkers 

Molecular biomarker analysis represents a valuable adjunct to conventional 

pathological evaluation of carcinomas. Numerous molecular markers have been 

identified and applied in the development of precise diagnostic means and new 

therapeutic approaches. These biomarkers are derived from analyses of Sequences of 

genes for RNA-based tests, gene expression profiling, gene rearrangements, gene 

mutations, and immunohistochemistry (D. Wu et al., 2020). Roughly 75% of the 

human genome is made up of RNA, yet only around 3% encodes protein-coding 

mRNAs (Kimura 2020). Non-coding RNAs (ncRNAs) are categorized according to 

their length, structure, and placement into distinct categories, among which microRNAs 

(miRNAs), PIWI-interacting RNAs (piRNAs), long ncRNAs (lncRNAs), and circular 

RNAs (circRNAs) constitute the four principal types, each possessing unique 

functional roles in cancer biology (Vos et al., 2019). 

https://sciwheel.com/work/citation?ids=17825737&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=17825737&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=17825994&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=6251179,17825737&pre=&pre=&suf=&suf=&sa=0,0&dbf=0&dbf=0
https://sciwheel.com/work/citation?ids=1982094&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=13460697&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=17872334&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=9096702&pre=&suf=&sa=0&dbf=0
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miRNAs are non-coding short  RNAs, typically having a nucleotide sequence of 19 – 

24 bases in length that control gene expression by binding to specific mRNAs targets, 

most commonly at the 3′ untranslated region (3′-UTR) of the transcript. However, 

alternative, less conventional binding sites have been identified. One mRNA can be 

targeted by many miRNAs, and conversely, a single miRNA can target several mRNA 

targets. Beyond their role in post-transcriptional regulation, miRNAs participate in 

intercellular communication between the surrounding microenvironment of the tumor 

(TME) and the cancerous cells. This bidirectional interaction between tumor cells and 

TME components can directly influence various aspects of cancer biology (Vannini et 

al., 2018).  

Various biological processes, including angiogenesis, migration, apoptosis, 

differentiation, cell division, and oncogenesis, are regulated by miRNAs. The genes 

encoding miRNAs are located within the introns or exons of protein-coding genes, as 

well as in intergenic regions, often situated in genomically unstable areas. As they do 

not encode proteins, miRNAs are classified as non-coding RNAs (Smolarz et al., 

2022). 

miRNAs' biogenesis and effector mechanisms 

 At first, RNA polymerase II transcribes miRNAs as pri-miRNAs. The Drosha complex 

processes these pri-miRNAs to create pre-miRNAs, which are then transported via 

exportin 5 (XPO5) to the cytoplasm. Dicer, an RNase III endonuclease, identifies the 

pre-miRNA in the cytoplasm when it binds to the HIV-1 TAR RNA binding protein 

(TRBP, also known as TARBP2). Dicer removes the pre-miRNA's terminal loop, 

generating a miRNA-miRNA* duplex, where the “miRNA*” denotes the passenger 

strand paired to the miRNA. The Ago N-terminal domain then loads this duplex into an 

Argonaute (Ago) family protein and unwinds it. The nucleotide composition of the 

duplex influences strand selection during loading into Ago complexes. Typically, the 

passenger strand (miRNA*) is degraded. In contrast, the guide strand is retained to form 

the mature miRNA, which assembles into the functional RNA-induced silencing 

complex (RISC), as illustrated in Figure 1(He et al., 2020; Yan & Bu, 2021). 

https://www.sciencedirect.com/topics/medicine-and-dentistry/untranslated-region
https://www.sciencedirect.com/topics/medicine-and-dentistry/cancer-pathobiology
https://sciwheel.com/work/citation?ids=18119769&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=18119769&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=13085291&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=13085291&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=17875725,10841173&pre=&pre=&suf=&suf=&sa=0,0&dbf=0&dbf=0
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Figure1. The biogenesis and effector machineries of miRNAs (Yan & Bu, 2021) 

 

Extensive research has demonstrated the crucial role of miRNAs in the pathogenesis of 

cancer. Based on their functional impact, miRNAs can be categorized into oncomiRs 

and tumor-suppressor miRNAs. OncomiRs inhibit the translation of tumor-

suppressor genes and promote uncontrolled tumor cell proliferation through 

constitutive overexpression. In contrast, tumor-suppressor miRNAs inhibit 

tumorigenesis and progression by suppressing the translation of mRNAs encoding 

oncogenes, as shown in Figure 2 (Chakrabortty et al., 2023). Furthermore, Depending 

on the kind of tumor cell, many miRNAs have two distinct roles: they can either 

function as oncomiRs or as tumor suppressors(Otmani et al., 2022). 

https://sciwheel.com/work/citation?ids=17875725&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=16861999&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=18121418&pre=&suf=&sa=0&dbf=0
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Figure 2miRNAs are categorized as tumor suppressors and oncomiRs (Chakrabortty 

et al., 2023). 

Mechanisms behind aberrant miRNA expression in tumors 

 

Over recent years, expression abnormalities of miRNAs have been demonstrated in a 

wide range of neoplasms. The underlying mechanisms of miRNA dysregulation mainly 

include chromosomal abnormalities, such as defects in the miRNA biogenesis pathway, 

epigenetic dysregulation, altered activity of transcription factors, and amplification or 

deletion of miRNA genes.  Additionally, competitive endogenous RNAs (ceRNAs) can 

decrease intracellular miRNA levels (Hussen et al., 2021). 

 

miRNA in thyroid cancer 

In the past years, great focus has been placed on assessing the potential of miRNAs as 

diagnostic biomarkers for thyroid cancer. Emerging evidence indicates that 

dysregulated miRNA expression plays a crucial role in the development, progression, 

and overall pathogenesis of the disease. Previous investigations analyzing miRNAs in 

https://sciwheel.com/work/citation?ids=16861999&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=16861999&pre=&suf=&sa=0&dbf=0
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/competitive-endogenous-rna
https://sciwheel.com/work/citation?ids=14725069&pre=&suf=&sa=0&dbf=0
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FNA samples have identified specific miRNAs implicated in thyroid cancer 

development (Mahmoudian‑Sani et al., 2017). Depending on their target genes and 

their influence on critical oncogenic signaling pathways, miRNAs may function either 

as oncomiRs or tumor suppressor miRNAs (Klicka et al., 2022). 

Given that tumors abnormally express miRNAs, analyzing patterns of miRNA 

expression and detecting their proportional expression in cancer patients' plasma holds 

promise for predicting prognosis of cancer in a diagnostic way. Advances in 

biotechnology have significantly enhanced detection sensitivity and expanded the range 

of kinds of identifiable samples, from fresh frozen tissue and formalin-fixed paraffin 

tissue to miRNA present in body fluid, thereby greatly facilitating the clinical 

application of miRNA-based diagnostics (Shi et al., 2021). 

1.OncomiRs in thyroid cancer 

Many studies have illustrated the involvement of several miRNAs in the pathogenesis 

of thyroid cancer. OncomiRs contribute to tumor development by downregulating the 

expression of multiple tumor-suppressor genes, thereby promoting cell proliferation 

and the progression of the cell cycle (Ghafouri‑Fard et al., 2020). OncomiRs' 

overexpression in malignant cells has been correlated with the development of cancer 

of several types. It holds potential as a biomarker for detecting tumor initiation and 

monitoring cancer progression (Otmani et al., 2022).  

miRNAs such as 146a, 146b, 221, 222, and miR-595 have been commonly found to be 

elevated in samples of PTC tissue (Chou et al., 2017; Mardente et al., 2015; Mei et al., 

2016). 

Inflammation-driven signaling molecules can elevate miR-155 expression in cancerous 

cells. miR-155 has been recognized as an oncogenic microRNA (oncomiR), meaning 

it promotes cancer development by enhancing cell proliferation, survival, and 

metastasis in T-cell lymphoma and various solid tumors. Its role in promoting 

malignant transformation appears to be context-dependent, impacted by the target 

genes' expression levels and the particular cellular environment (Mahesh & Biswas, 

2019). 

Zhang et al. reveal that miR-155's activity is correlated with extrathyroidal invasion and 

cervical metastases. The suppression of miR-155 was linked to considerable SOCS1 

overexpression. Furthermore, according to luciferase reporter tests, miR-155 may 

https://sciwheel.com/work/citation?ids=4222953&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=14959490&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=17982595&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=18121418&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=3336043,18012072,1982431&pre=&pre=&pre=&suf=&suf=&suf=&sa=0,0,0&dbf=0&dbf=0&dbf=0
https://sciwheel.com/work/citation?ids=3336043,18012072,1982431&pre=&pre=&pre=&suf=&suf=&suf=&sa=0,0,0&dbf=0&dbf=0&dbf=0
https://sciwheel.com/work/citation?ids=11189833&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=11189833&pre=&suf=&sa=0&dbf=0
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attach to SOCS1 3′-UTR, impairing its stability and ultimately reducing SOCS1 

levels(W. Zhang et al., 2019).  

Geng et al. indicate that an increase in miR-155-5p influences the development and 

progression of thyroid follicular carcinoma. The aberrant expression of MiR-155-5p 

could control cell apoptosis (Geng et al., 2020). 

 

2. Tumor suppressor miRNAs in thyroid cancer 

Tumor suppressor miRNAs avoid the initiation of cancer by modulating the expression 

of oncoproteins coding genes. Various studies have shown that the downregulation of 

some miRNAs is associated with the progression of cancer. Their abnormal 

underexpression could lead to cellular processes abnormalities, including enhanced cell 

growth, increased apoptosis, invasion, and metastasis, and decreased sensitivity to 

treatment through harmful suppression of oncogene function (Otmani & Lewalle, 

2021). 

miR-7, miR-335, miR-144, and miR-126 are examples of tumor-suppressive miRNAs 

that are discovered to be suppressed in PTC tissue samples (Hua et al., 2016; Kan et 

al., 2017; Salajegheh et al., 2016; Sun et al., 2018). 

While data on serum miR-429 in thyroid malignancies is minimal, a single study has 

been done to discover the effect of miRNA-429 on the thyroid. Fifty-nine cases of 

thyroid cancer specimens and their corresponding healthy tissues were collected. The 

study noticed that miR-429 expression was considerably downregulated in tissues of 

thyroid cancer, and it has been demonstrated to increase apoptosis while inhibiting cell 

invasion and proliferation(G. Wu et al., 2019). 

miR-429 is a member of the miR-200 family. Their amount is changed in cancer 

patients' body fluids, and their expression is dysregulated in cancerous tissue. 

Furthermore, the levels of members of the miR-200 family are linked to clinical 

characteristics, including the survival of cancer patients, suggesting that they could be 

helpful as prognostic and diagnostics biomarkers (Klicka et al., 2022) 

This is previous evidence suggesting a tumor-suppressive role for miR-429 in various 

types of cancer. As an example, according to recent research, miR-429 may decrease 

the number of malignancies, including those of the liver, lungs, and breast. MiR-429 

may be essential for both tumor invasion and vascularization via targeting its target 

gene, according to in-vitro and in vivo research. One of the targets of miR-429 has been 

https://sciwheel.com/work/citation?ids=18121642&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=18082251&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=15037803&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=15037803&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=2279898,18012266,18012282,18012268&pre=&pre=&pre=&pre=&suf=&suf=&suf=&suf=&sa=0,0,0,0&dbf=0&dbf=0&dbf=0&dbf=0
https://sciwheel.com/work/citation?ids=2279898,18012266,18012282,18012268&pre=&pre=&pre=&pre=&suf=&suf=&suf=&suf=&sa=0,0,0,0&dbf=0&dbf=0&dbf=0&dbf=0
https://sciwheel.com/work/citation?ids=6598983&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=14959490&pre=&suf=&sa=0&dbf=0
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identified as zinc finger E-box-binding homeobox 1 (ZEB1), which has been implicated 

in the carcinogenesis of several cancers. According to a study, miR-429 may prevent 

ZEB1 expression, hence preventing breast cancer from developing(G. Wu et al., 2019). 

Wu et al. found that tumor tissue expressing higher miR-429 correlates with better 

survival. Mechanistically, miR-429 suppresses EMT by reducing ZEB1/2 and β-catenin 

and restoring E-cadherin. Higher miR-429 predicts improved overall and recurrence-

free survival. Based on these findings, miR-429 is suggested as a potential adjunctive 

prognostic marker in bladder cancer, complementing existing markers like tumor grade 

and stage (C.‑L. Wu et al., 2018). 

Research has demonstrated that miRNAs are compromised in cancer and crucial to the 

initiation and spread of the disease. Thus, looking for miRNA as a target for thyroid 

cancer detection or prognosis may be an effective strategy. In the near future, miRNA 

155 and 429 can be measured in blood samples to act as molecular indicators for the 

Identification and prognosis of thyroid cancer. They can also be employed as 

biomarkers for prognosis and diagnosis in conjunction with other diagnostic-clinical 

techniques. 

 

Conclusion and Recommendations:  

Among endocrine cancers, thyroid carcinoma is the most common cancer. Early 

detection is crucial for improving prognosis, but it can be challenging due to its 

asymptomatic nature in the initial stages. Diagnosis typically involves a combination 

of clinical examination, ultrasonography, fine-needle aspiration biopsy, and molecular 

testing, including the assessment of specific biomarkers such as microRNAs. These 

diagnostic approaches enable accurate tumor characterization and guide treatment 

strategies. 

Based on current evidence, miRNA-155 and miRNA-429 show promising potential as 

molecular biomarkers for improving Thyroid cancer diagnosis and prognosis. miRNA-

155 is frequently upregulated in thyroid malignancies and has been linked to enhanced 

tumor growth, invasion, and metastasis, indicating its role as an oncogenic marker. Its 

elevated levels may aid in identifying aggressive tumor behavior and predicting poor 

clinical outcomes. Conversely, miRNA-429, typically downregulated in thyroid cancer, 

functions as a tumor suppressor by inhibiting proliferation. Incorporating these 

miRNAs into diagnostic workflows could complement traditional tools such as FNA 

https://sciwheel.com/work/citation?ids=6598983&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=18083336&pre=&suf=&sa=0&dbf=0
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cytology and imaging, particularly in indeterminate or borderline cases. Measuring 

circulating levels of miRNA-155 and miRNA-429 in blood or other body fluids offers 

a less invasive approach for early detection, risk stratification, and post-treatment 

monitoring. Future clinical applications should focus on developing standardized, 

sensitive essays for their quantification and validating their combined use in large-scale 

prospective studies to establish their diagnostic specificity and prognostic value. 

Integrating miRNA profiling with conventional diagnostic modalities has the potential 

to enhance early detection, guide treatment decisions, and improve overall management 

of thyroid cancer patients. 

 

References: 

Al-Suhaimi, E. A., & Khan, F. A. (2022). Thyroid glands: physiology and structure. In 

E. A. Al-Suhaimi (Ed.), Emerging concepts in endocrine structure and functions (pp. 

133–160). Springer Nature Singapore. https://doi.org/10.1007/978-981-16-9016-7_5 

  

Abdullah, M. I., Junit, S. M., Ng, K. L., Jayapalan, J. J., Karikalan, B., & Hashim, O. H. 

(2019). Papillary thyroid cancer: genetic alterations and molecular biomarker 

investigations. International Journal of Medical Sciences, 16(3), 450–460. 

https://doi.org/10.7150/ijms.29935 

Al-Suhaimi, E. A., & Khan, F. A. (2022). Thyroid glands: physiology and structure. In E. 

A. Al-Suhaimi (Ed.), Emerging concepts in endocrine structure and functions (pp. 

133–160). Springer Nature Singapore. https://doi.org/10.1007/978-981-16-9016-

7_5 

Allen, E., & Fingeret, A. (2025). Anatomy, head and neck, thyroid. In StatPearls. 

StatPearls Publishing. 

Baloch, Z. W., Asa, S. L., Barletta, J. A., Ghossein, R. A., Juhlin, C. C., Jung, C. K., LiVolsi, 

V. A., Papotti, M. G., Sobrinho-Simões, M., Tallini, G., & Mete, O. (2022). Overview 

https://d.docs.live.net/87219db5858dd724/Documents/Al-Suhaimi,%20E.%20A.,%20&%20Khan,%20F.%20A.%20(2022).%20Thyroid%20glands:%20physiology%20and%20structure.%20In%20E.%20A.%20Al-Suhaimi%20(Ed.),%20Emerging%20concepts%20in%20endocrine%20structure%20and%20functions%20(pp.%20133–160).%20Springer%20Nature%20Singapore.%20https:/doi.org/10.1007/978-981-16-9016-7_5
https://d.docs.live.net/87219db5858dd724/Documents/Al-Suhaimi,%20E.%20A.,%20&%20Khan,%20F.%20A.%20(2022).%20Thyroid%20glands:%20physiology%20and%20structure.%20In%20E.%20A.%20Al-Suhaimi%20(Ed.),%20Emerging%20concepts%20in%20endocrine%20structure%20and%20functions%20(pp.%20133–160).%20Springer%20Nature%20Singapore.%20https:/doi.org/10.1007/978-981-16-9016-7_5
https://d.docs.live.net/87219db5858dd724/Documents/Al-Suhaimi,%20E.%20A.,%20&%20Khan,%20F.%20A.%20(2022).%20Thyroid%20glands:%20physiology%20and%20structure.%20In%20E.%20A.%20Al-Suhaimi%20(Ed.),%20Emerging%20concepts%20in%20endocrine%20structure%20and%20functions%20(pp.%20133–160).%20Springer%20Nature%20Singapore.%20https:/doi.org/10.1007/978-981-16-9016-7_5
https://sciwheel.com/work/bibliography/7150179
https://sciwheel.com/work/bibliography/7150179
https://sciwheel.com/work/bibliography/7150179
https://sciwheel.com/work/bibliography/7150179
https://sciwheel.com/work/bibliography/17674357
https://sciwheel.com/work/bibliography/17674357
https://sciwheel.com/work/bibliography/17674357
https://sciwheel.com/work/bibliography/17674357
https://sciwheel.com/work/bibliography/6134322
https://sciwheel.com/work/bibliography/6134322
https://sciwheel.com/work/bibliography/13590708
https://sciwheel.com/work/bibliography/13590708


126 

 

of the 2022 WHO classification of thyroid neoplasms. Endocrine Pathology, 33(1), 

27–63. https://doi.org/10.1007/s12022-022-09707-3 

Chakrabortty, A., Patton, D. J., Smith, B. F., & Agarwal, P. (2023). miRNAs: Potential as 

Biomarkers and Therapeutic Targets for Cancer. Genes, 14(7). 

https://doi.org/10.3390/genes14071375 

Chou, C.-K., Liu, R.-T., & Kang, H.-Y. (2017). MicroRNA-146b: A Novel Biomarker and 

Therapeutic Target for Human Papillary Thyroid Cancer. International Journal of 

Molecular Sciences, 18(3). https://doi.org/10.3390/ijms18030636 

Elbalka, S. S., Metwally, I. H., Shetiwy, M., Awny, S., Hamdy, O., Kotb, S. Z., Shoman, A. 

M., Shahda, E., & Elzahaby, I. A. (2021). Prevalence and predictors of thyroid cancer 

among thyroid nodules: a retrospective cohort study of 1,000 patients. Annals of 

the Royal College of Surgeons of England, 103(9), 683–689. 

https://doi.org/10.1308/rcsann.2021.0057 

Geng, X., Sun, Y.-Y., Fu, J.-J., Cao, L., & Li, Y. (2020). Role of miR-155-5p expression and 

its involvement in apoptosis-related factors in thyroid follicular carcinoma. Journal 

of Clinical Pharmacy and Therapeutics, 45(4), 660–665. 

https://doi.org/10.1111/jcpt.13175 

Giovanella, L., Campennì, A., Tuncel, M., & Petranović Ovčariček, P. (2024). Integrated 

diagnostics of thyroid nodules. Cancers, 16(2). 

https://doi.org/10.3390/cancers16020311 

He, B., Zhao, Z., Cai, Q., Zhang, Y., Zhang, P., Shi, S., Xie, H., Peng, X., Yin, W., Tao, Y., & 

Wang, X. (2020). miRNA-based biomarkers, therapies, and resistance in Cancer. 

https://sciwheel.com/work/bibliography/13590708
https://sciwheel.com/work/bibliography/13590708
https://sciwheel.com/work/bibliography/16861999
https://sciwheel.com/work/bibliography/16861999
https://sciwheel.com/work/bibliography/16861999
https://sciwheel.com/work/bibliography/3336043
https://sciwheel.com/work/bibliography/3336043
https://sciwheel.com/work/bibliography/3336043
https://sciwheel.com/work/bibliography/16386015
https://sciwheel.com/work/bibliography/16386015
https://sciwheel.com/work/bibliography/16386015
https://sciwheel.com/work/bibliography/16386015
https://sciwheel.com/work/bibliography/16386015
https://sciwheel.com/work/bibliography/18082251
https://sciwheel.com/work/bibliography/18082251
https://sciwheel.com/work/bibliography/18082251
https://sciwheel.com/work/bibliography/18082251
https://sciwheel.com/work/bibliography/17825737
https://sciwheel.com/work/bibliography/17825737
https://sciwheel.com/work/bibliography/17825737
https://sciwheel.com/work/bibliography/10841173
https://sciwheel.com/work/bibliography/10841173


127 

 

International Journal of Biological Sciences, 16(14), 2628–2647. 

https://doi.org/10.7150/ijbs.47203 

Hua, K., Jin, J., Zhang, H., Zhao, B., Wu, C., Xu, H., & Fang, L. (2016). MicroRNA-7 inhibits 

proliferation, migration and invasion of thyroid papillary cancer cells via targeting 

CKS2. International Journal of Oncology, 49(4), 1531–1540. 

https://doi.org/10.3892/ijo.2016.3660 

Hussen, B. M., Hidayat, H. J., Salihi, A., Sabir, D. K., Taheri, M., & Ghafouri-Fard, S. 

(2021). MicroRNA: A signature for cancer progression. Biomedicine & 

Pharmacotherapy (Biomedecine & Pharmacotherapie), 138, 111528. 

https://doi.org/10.1016/j.biopha.2021.111528 

Kan, Q., Su, Y., & Yang, H. (2017). MicroRNA-335 is downregulated in papillary thyroid 

cancer and suppresses cancer cell growth, migration and invasion by directly 

targeting ZEB2. Oncology Letters, 14(6), 7622–7628. 

https://doi.org/10.3892/ol.2017.7126 

Klicka, K., Grzywa, T. M., Mielniczuk, A., Klinke, A., & Włodarski, P. K. (2022). The role 

of miR-200 family in the regulation of hallmarks of cancer. Frontiers in Oncology, 12, 

965231. https://doi.org/10.3389/fonc.2022.965231 

Mahesh, G., & Biswas, R. (2019). MicroRNA-155: A Master Regulator of Inflammation. 

Journal of Interferon & Cytokine Research : The Official Journal of the International 

Society for Interferon and Cytokine Research, 39(6), 321–330. 

https://doi.org/10.1089/jir.2018.0155 

Mahmoudian-Sani, M.-R., Mehri-Ghahfarrokhi, A., Asadi-Samani, M., & Mobini, G.-R. 

(2017). Serum miRNAs as Biomarkers for the Diagnosis and Prognosis of Thyroid 

https://sciwheel.com/work/bibliography/10841173
https://sciwheel.com/work/bibliography/10841173
https://sciwheel.com/work/bibliography/2279898
https://sciwheel.com/work/bibliography/2279898
https://sciwheel.com/work/bibliography/2279898
https://sciwheel.com/work/bibliography/2279898
https://sciwheel.com/work/bibliography/14725069
https://sciwheel.com/work/bibliography/14725069
https://sciwheel.com/work/bibliography/14725069
https://sciwheel.com/work/bibliography/14725069
https://sciwheel.com/work/bibliography/18012266
https://sciwheel.com/work/bibliography/18012266
https://sciwheel.com/work/bibliography/18012266
https://sciwheel.com/work/bibliography/18012266
https://sciwheel.com/work/bibliography/14959490
https://sciwheel.com/work/bibliography/14959490
https://sciwheel.com/work/bibliography/14959490
https://sciwheel.com/work/bibliography/11189833
https://sciwheel.com/work/bibliography/11189833
https://sciwheel.com/work/bibliography/11189833
https://sciwheel.com/work/bibliography/11189833
https://sciwheel.com/work/bibliography/4222953
https://sciwheel.com/work/bibliography/4222953


128 

 

Cancer: A Comprehensive Review of the Literature. European Thyroid Journal, 6(4), 

171–177. https://doi.org/10.1159/000468520 

Mardente, S., Mari, E., Massimi, I., Fico, F., Faggioni, A., Pulcinelli, F., Antonaci, A., & 

Zicari, A. (2015). HMGB1-Induced Cross Talk between PTEN and miRs 221/222 in 

Thyroid Cancer. BioMed Research International, 2015, 512027. 

https://doi.org/10.1155/2015/512027 

Mei, Z., Zhou, L., Zhu, Y., Jie, K., Fan, D., Chen, J., Liu, X., Jiang, L., Jia, Q., & Li, W. (2016). 

Interleukin-22 promotes papillary thyroid cancer cell migration and invasion 

through microRNA-595/Sox17 axis. Tumour Biology, 37(9), 11753–11762. 

https://doi.org/10.1007/s13277-016-5030-1 

Otmani, K., & Lewalle, P. (2021). Tumor Suppressor miRNA in Cancer Cells and the 

Tumor Microenvironment: Mechanism of Deregulation and Clinical Implications. 

Frontiers in Oncology, 11, 708765. https://doi.org/10.3389/fonc.2021.708765 

Otmani, K., Rouas, R., & Lewalle, P. (2022). OncomiRs as noncoding RNAs having 

functions in cancer: Their role in immune suppression and clinical implications. 

Frontiers in Immunology, 13, 913951. https://doi.org/10.3389/fimmu.2022.913951 

Salajegheh, A., Vosgha, H., Rahman, M. A., Amin, M., Smith, R. A., & Lam, A. K.-Y. 

(2016). Interactive role of miR-126 on VEGF-A and progression of papillary and 

undifferentiated thyroid carcinoma. Human Pathology, 51, 75–85. 

https://doi.org/10.1016/j.humpath.2015.12.018 

Schenke, S. A., Groener, D., Grunert, M., & Stahl, A. R. (2023). Integrated thyroid 

imaging: ultrasound and scintigraphy. In L. Giovanella (Ed.), Integrated diagnostics 

https://sciwheel.com/work/bibliography/4222953
https://sciwheel.com/work/bibliography/4222953
https://sciwheel.com/work/bibliography/18012072
https://sciwheel.com/work/bibliography/18012072
https://sciwheel.com/work/bibliography/18012072
https://sciwheel.com/work/bibliography/18012072
https://sciwheel.com/work/bibliography/1982431
https://sciwheel.com/work/bibliography/1982431
https://sciwheel.com/work/bibliography/1982431
https://sciwheel.com/work/bibliography/1982431
https://sciwheel.com/work/bibliography/15037803
https://sciwheel.com/work/bibliography/15037803
https://sciwheel.com/work/bibliography/15037803
https://sciwheel.com/work/bibliography/18121418
https://sciwheel.com/work/bibliography/18121418
https://sciwheel.com/work/bibliography/18121418
https://sciwheel.com/work/bibliography/18012282
https://sciwheel.com/work/bibliography/18012282
https://sciwheel.com/work/bibliography/18012282
https://sciwheel.com/work/bibliography/18012282
https://sciwheel.com/work/bibliography/17825994
https://sciwheel.com/work/bibliography/17825994


129 

 

and theranostics of thyroid diseases (pp. 25–62). Springer International Publishing. 

https://doi.org/10.1007/978-3-031-35213-3_4 

Schneider, D. F., & Chen, H. (2013). New developments in the diagnosis and treatment 

of thyroid cancer. CA: A Cancer Journal for Clinicians, 63(6), 374–394. 

https://doi.org/10.3322/caac.21195 

Shahid, M. A., Ashraf, M. A., & Sharma, S. (2025). Physiology, Thyroid Hormone. In 

StatPearls. StatPearls Publishing. 

Shank, J. B., Are, C., & Wenos, C. D. (2022). Thyroid cancer: global burden and trends. 

Indian Journal of Surgical Oncology, 13(1), 40–45. https://doi.org/10.1007/s13193-

021-01429-y 

Shi, Y., Liu, Z., Lin, Q., Luo, Q., Cen, Y., Li, J., Fang, X., & Gong, C. (2021). Mirnas and 

cancer: key link in diagnosis and therapy. Genes, 12(8). 

https://doi.org/10.3390/genes12081289 

Siegel, R. L., Miller, K. D., & Jemal, A. (2019). Cancer statistics, 2019. CA: A Cancer 

Journal for Clinicians, 69(1), 7–34. https://doi.org/10.3322/caac.21551 

Smolarz, B., Durczyński, A., Romanowicz, H., Szyłło, K., & Hogendorf, P. (2022). miRNAs 

in Cancer (Review of Literature). International Journal of Molecular Sciences, 23(5). 

https://doi.org/10.3390/ijms23052805 

Sun, W., Lan, X., Wang, Z., Dong, W., He, L., Zhang, T., Zhang, P., & Zhang, H. (2018). 

MicroRNA-144 inhibits proliferation by targeting WW domain-containing 

transcription regulator protein 1 in papillary thyroid cancer. Oncology Letters, 15(1), 

1007–1013. https://doi.org/10.3892/ol.2017.7440 

https://sciwheel.com/work/bibliography/17825994
https://sciwheel.com/work/bibliography/17825994
https://sciwheel.com/work/bibliography/1982094
https://sciwheel.com/work/bibliography/1982094
https://sciwheel.com/work/bibliography/1982094
https://sciwheel.com/work/bibliography/9577637
https://sciwheel.com/work/bibliography/9577637
https://sciwheel.com/work/bibliography/18092040
https://sciwheel.com/work/bibliography/18092040
https://sciwheel.com/work/bibliography/18092040
https://sciwheel.com/work/bibliography/17982595
https://sciwheel.com/work/bibliography/17982595
https://sciwheel.com/work/bibliography/17982595
https://sciwheel.com/work/bibliography/6251179
https://sciwheel.com/work/bibliography/6251179
https://sciwheel.com/work/bibliography/13085291
https://sciwheel.com/work/bibliography/13085291
https://sciwheel.com/work/bibliography/13085291
https://sciwheel.com/work/bibliography/18012268
https://sciwheel.com/work/bibliography/18012268
https://sciwheel.com/work/bibliography/18012268
https://sciwheel.com/work/bibliography/18012268


130 

 

Vannini, I., Fanini, F., & Fabbri, M. (2018). Emerging roles of microRNAs in cancer. Current 

Opinion in Genetics & Development, 48, 128–133. 

https://doi.org/10.1016/j.gde.2018.01.001 

Wu, C.-L., Ho, J.-Y., Hung, S.-H., & Yu, D.-S. (2018). miR-429 expression in bladder cancer and 

its correlation with tumor behavior and clinical outcome. The Kaohsiung Journal of Medical 

Sciences, 34(6), 335–340. https://doi.org/10.1016/j.kjms.2018.01.001 

Wu, D., Hu, S., Hou, Y., He, Y., & Liu, S. (2020). Identification of potential novel biomarkers to 

differentiate malignant thyroid nodules with cytological indeterminate. BMC Cancer, 20(1), 

199. https://doi.org/10.1186/s12885-020-6676-z 

Wu, G., Zheng, H., Xu, J., Guo, Y., Zheng, G., Ma, C., Hao, S., Liu, X., Chen, H., Wei, S., Song, X., 

& Wang, X. (2019). miR-429 suppresses cell growth and induces apoptosis of human thyroid 

cancer cell by targeting ZEB1. Artificial Cells, Nanomedicine, and Biotechnology, 47(1), 548–

554. https://doi.org/10.1080/21691401.2018.1564320 

Yan, H., & Bu, P. (2021). Non-coding RNA in cancer. Essays in Biochemistry. 

https://doi.org/10.1042/EBC20200032 

Zhang, F., Li, J., Xu, J., Jiang, X., Chen, S., & Nasser, Q. A. (2024). Circular RNA circLIFR 

suppresses papillary thyroid cancer progression by modulating the miR-429/TIMP2 axis. 

Journal of Cancer Research and Clinical Oncology, 150(6), 323. 

https://doi.org/10.1007/s00432-024-05839-7 

Zhang, W., Ji, W., & Zhao, X. (2019). MiR-155 promotes anaplastic thyroid cancer progression 

by directly targeting SOCS1. BMC Cancer, 19(1), 1093. https://doi.org/10.1186/s12885-

019-6319-4 

 

https://sciwheel.com/work/bibliography/18119769
https://sciwheel.com/work/bibliography/18119769
https://sciwheel.com/work/bibliography/18119769
https://sciwheel.com/work/bibliography/18083336
https://sciwheel.com/work/bibliography/18083336
https://sciwheel.com/work/bibliography/18083336
https://sciwheel.com/work/bibliography/13460697
https://sciwheel.com/work/bibliography/13460697
https://sciwheel.com/work/bibliography/13460697
https://sciwheel.com/work/bibliography/6598983
https://sciwheel.com/work/bibliography/6598983
https://sciwheel.com/work/bibliography/6598983
https://sciwheel.com/work/bibliography/6598983
https://sciwheel.com/work/bibliography/17875725
https://sciwheel.com/work/bibliography/17875725
https://sciwheel.com/work/bibliography/18124622
https://sciwheel.com/work/bibliography/18124622
https://sciwheel.com/work/bibliography/18124622
https://sciwheel.com/work/bibliography/18124622
https://sciwheel.com/work/bibliography/18121642
https://sciwheel.com/work/bibliography/18121642
https://sciwheel.com/work/bibliography/18121642

