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Resumen: INTRODUCTION Endocrine 
cancers, including those of the thyroid, adrenal 
glands, and pancreas, significantly affect public 
health due to their high morbidity and mortality 
rates, placing a substantial burden on healthcare 
systems. Traditional surgical management 
faces limitations in precise tumor localization 
and characterization, highlighting the need 
for advanced diagnostic tools and integrated 
approaches. Precision medicine aims to tailor 
treatment strategies to individual patient 
characteristics, utilizing genetic, molecular, 
and radiological data to enhance surgical and 
therapeutic decisions. Radiology has evolved 
significantly with advancements in PET-CT, 
MRI, and functional imaging, enhancing the 
accuracy of diagnosing, staging, and monitoring 
endocrine tumors. OBJETIVE To evaluate 
advanced radiological imaging and integrated 
endocrinological approaches in endocrine 
cancer surgery, aiming to enhance diagnostic 
accuracy, improve surgical precision, optimize 
patient outcomes, and reduce healthcare costs 
through a multidisciplinary, precision medicine 
framework. METHODS This is a narrative 
review which included studies in the MEDLINE 
– PubMed (National Library of Medicine, 
National Institutes of Health), COCHRANE, 
EMBASE and Google Scholar databases, using 
as descriptors: “Endocrine Cancer Surgery” 
AND “Advanced Radiological Imaging” AND 
“Precision Medicine in Endocrinology” AND 
“Intraoperative Imaging Techniques” AND 
“Multidisciplinary Approach in Oncology” in 
the last years. RESULTS AND DISCUSSION 
Advanced imaging techniques like PET-CT 
and MRI have revolutionized the preoperative 
assessment of endocrine tumors by providing 
detailed visualization of tumor location, 
size, and extent, which enhances surgical 
planning. Combining radiological imaging 
with endocrinological insights allows for 
more tailored surgical approaches, improving 
precision and reducing risks such as incomplete 

resection and damage to critical tissues. 
Intraoperative imaging techniques, such as 
ultrasound and near-infrared fluorescence, 
provide real-time feedback during surgery, 
leading to better tumor resection and fewer 
complications. Imaging biomarkers like SUV 
on PET and ADC on MRI provide prognostic 
information about tumor aggressiveness and 
response to therapy, guiding more personalized 
treatment decisions. Imaging modalities 
like ultrasound, CT, and PET-CT are crucial 
for postoperative monitoring, detecting 
residual disease, and identifying early signs 
of recurrence, enabling timely interventions. 
AI and machine learning enhance diagnostic 
accuracy and surgical planning by analyzing 
large volumes of imaging data, identifying 
patterns and features that may be overlooked by 
human observers. Comparative studies show 
that advanced imaging techniques improve 
surgical outcomes, with higher rates of complete 
tumor resection, fewer complications, and 
lower recurrence rates. CONCLUSION The 
integration of advanced radiological imaging 
and endocrinological approaches significantly 
improves the management of endocrine 
cancers. Techniques like PET-CT, MRI, and 
intraoperative ultrasound enhance tumor 
localization, surgical precision, and patient 
outcomes. AI-driven technologies and imaging 
biomarkers offer new avenues for personalized 
treatment and better prognostication. Future 
research should focus on developing innovative 
imaging techniques and interdisciplinary 
approaches to further improve the diagnosis, 
treatment, and management of endocrine 
cancers. Embracing these advancements 
will enable more effective, personalized, and 
patient-centered care for those affected by 
endocrine malignancies.
Keywords: Surgery; Radiology; Endocrinology; 
Oncology.
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INTRODUCTION
Endocrine cancers, which include 

malignancies of the thyroid, adrenal glands, 
pancreas, and other hormone-secreting 
tissues, represent a significant and growing 
concern in global health¹. These cancers often 
present unique challenges due to their diverse 
biological behavior and the critical functions of 
the endocrine organs they affect. The morbidity 
and mortality associated with endocrine cancers 
can be substantial, impacting both patient 
quality of life and overall healthcare systems². 
The burden of these cancers underscores the 
need for advancements in diagnostic and 
therapeutic approaches to improve patient 
outcomes and reduce healthcare costs³.

The current standard of care for endocrine 
oncologic surgery involves a combination of 
surgical resection, radiological imaging, and 
endocrinological management4. Guidelines 
emphasize the importance of accurate 
preoperative assessment and meticulous 
surgical technique to achieve optimal 
outcomes4. However, traditional methods face 
limitations, including the difficulty of precise 
tumor localization and characterization, which 
can affect surgical planning and execution5. 
The need for improved diagnostic tools and 
integrated approaches is evident to enhance 
the accuracy and efficacy of endocrine cancer 
treatments6.

Precision medicine has emerged as a 
pivotal concept in oncology, aiming to 
tailor treatment strategies to the individual 
characteristics of each patient7. In the context 
of endocrine oncology, this approach seeks 
to integrate detailed genetic, molecular, and 
radiological data to inform surgical and 
therapeutic decisions8. Precision medicine 
holds the promise of more personalized 
and effective treatments, potentially leading 
to better outcomes and reduced adverse 
effects9. This paradigm shift necessitates the 
incorporation of advanced imaging techniques 

and interdisciplinary collaboration to fully 
realize its benefits9.

Radiology has undergone significant 
evolution in cancer treatment, with 
technological advancements transforming 
its role in the management of endocrine 
tumors10. The development of high-resolution 
imaging modalities, such as PET-CT, MRI, 
and functional imaging techniques, has 
greatly enhanced the ability to visualize 
and assess endocrine tumors with greater 
precision11. These advancements enable more 
accurate diagnosis, staging, and monitoring of 
cancer progression and treatment response10. 
The integration of these technologies into 
surgical practice represents a critical step 
towards improving the outcomes of endocrine 
oncologic surgery11,12.

Multidisciplinary approaches have become 
increasingly important in the management of 
endocrine cancers13. Collaboration between 
surgeons, radiologists, endocrinologists, 
and oncologists is essential to develop 
comprehensive treatment plans that address 
the complexities of these malignancies13. 
Such approaches ensure that patients receive 
the most effective and coordinated care, 
leveraging the expertise of each specialty 
to optimize outcomes14. The success of 
these interdisciplinary teams underscores 
the importance of integrating advanced 
radiological imaging into the treatment 
protocols for endocrine cancers13,14. 

Early detection of endocrine tumors 
remains a significant challenge due to their 
often asymptomatic nature and the limitations 
of traditional diagnostic methods15. Many 
endocrine cancers are diagnosed at advanced 
stages, where treatment options are more 
limited and outcomes are poorer16. Improving 
early detection through advanced imaging 
technologies and better screening protocols is 
crucial to enhancing the prognosis for patients 
with endocrine malignancies17.
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Recent advances in imaging technology, 
including functional imaging and hybrid 
imaging techniques, have shown great 
potential in improving cancer care18. These 
technologies provide detailed insights into 
tumor biology and physiology, enabling more 
precise characterization and localization of 
tumors18,19. Innovations such as molecular 
imaging and radiomics offer new avenues for 
diagnosing and monitoring endocrine cancers, 
potentially transforming the landscape of 
oncologic surgery10,20. The integration of 
these cutting-edge technologies into clinical 
practice represents a significant step forward 
in the fight against endocrine cancers20.

OBJETIVES
The main objective of this study is 

to comprehensively evaluate the role of 
advanced radiological imaging techniques 
and integrated endocrinological approaches 
in the surgical management of endocrine 
cancers, with the aim of enhancing diagnostic 
accuracy, improving surgical precision, 
optimizing patient outcomes, and reducing 
healthcare costs through a multidisciplinary, 
precision medicine framework.

SECUNDARY OBJETIVES
1. To evaluate the role of advanced 
radiological imaging techniques in the 
preoperative assessment of endocrine 
tumors.
2. To analyze the impact of integrated 
radiology and endocrinology approaches 
on the precision of surgical interventions 
for endocrine cancers.
3. To review the effectiveness of 
intraoperative imaging in enhancing 
surgical outcomes for endocrine cancer 
patients.
4. To explore the use of imaging biomarkers 
in predicting surgical outcomes and patient 
prognosis in endocrine oncology.

5. To investigate the integration of AI and 
machine learning in radiological imaging 
for endocrine oncologic surgery.
6. To review the cost-effectiveness of 
utilizing advanced radiological imaging in 
the management of endocrine cancers.
7. To identify future directions and 
potential areas of research in the field of 
radiology and endocrinology for endocrine 
oncologic surgery.

METHODS
This is a narrative review, in which the main 

aspects of advanced radiological imaging 
and integrated endocrinological approaches 
in endocrine cancer surgery, aiming to 
enhance diagnostic accuracy, improve 
surgical precision, optimize patient outcomes, 
and reduce healthcare costs through a 
multidisciplinary, precision medicine 
framework recent years were analyzed. The 
beginning of the study was carried out with 
theoretical training using the following 
databases: PubMed, sciELO and Medline, using 
as descriptors: “Endocrine Cancer Surgery” 
AND “Advanced Radiological Imaging” AND 
“Precision Medicine in Endocrinology” AND 
“Intraoperative Imaging Techniques” AND 
“Multidisciplinary Approach in Oncology” in 
the last years. As it is a narrative review, this 
study does not have any risks. 

Databases: This review included studies in 
the MEDLINE – PubMed (National Library 
of Medicine, National Institutes of Health), 
COCHRANE, EMBASE and Google Scholar 
databases.

The inclusion criteria applied in the 
analytical review were human intervention 
studies, experimental studies, cohort studies, 
case-control studies, cross-sectional studies 
and literature reviews, editorials, case reports, 
and poster presentations. Also, only studies 
writing in English and Portuguese were 
included. 
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RESULTS AND DISCUSSION
Advanced radiological imaging techniques 

have revolutionized the preoperative 
assessment of endocrine tumors21. Modalities 
such as PET-CT, MRI, and ultrasound provide 
detailed visualization of tumor location, 
size, and extent, significantly improving 
the accuracy of preoperative diagnosis21. 
PET-CT, in particular, combines metabolic 
and anatomical imaging, enabling the 
precise localization of functional endocrine 
tumors such as pheochromocytomas and 
neuroendocrine tumors222. MRI offers 
superior soft-tissue contrast, making it 
invaluable for detecting and characterizing 
adrenal and pancreatic tumors23. These 
imaging techniques facilitate better surgical 
planning by providing surgeons with critical 
information about the tumor’s anatomical 
relationships and potential invasiveness21,22,23.

The integration of radiology and 
endocrinology in surgical planning 
has shown to enhance the precision of 
surgical interventions for endocrine 
cancers24. By combining imaging data with 
endocrinological insights, surgeons can tailor 
their approach to the unique characteristics of 
each patient’s tumor24. For instance, the use of 
intraoperative ultrasound in thyroid surgery 
allows real-time visualization of the tumor 
and surrounding structures, reducing the 
risk of incomplete resection and damage to 
critical tissues such as the recurrent laryngeal 
nerve23,34. Endocrinologists play a crucial role 
in interpreting functional imaging results and 
guiding surgical decision-making based on 
hormonal activity and biochemical markers 
. This collaborative approach leads to more 
precise and effective surgeries, improving 
patient outcomes23,24,25.

Intraoperative imaging has become an 
indispensable tool in endocrine oncologic 
surgery, significantly enhancing surgical 
outcomes26. Techniques such as intraoperative 

ultrasound, fluoroscopy, and near-infrared 
fluorescence imaging provide real-time 
feedback, allowing surgeons to make 
informed decisions during the procedure26. 
Intraoperative ultrasound is particularly useful 
in identifying parathyroid adenomas and 
localizing metastatic lymph nodes in thyroid 
cancer27. Near-infrared fluorescence imaging, 
using indocyanine green, highlights vascular 
structures and lymphatic drainage pathways, 
aiding in the complete resection of tumors and 
reducing postoperative complications27. These 
technologies contribute to more accurate and 
safer surgeries, minimizing the risk of residual 
disease and improving patient prognosis28.

Imaging biomarkers have emerged as 
valuable tools in predicting surgical outcomes 
and guiding treatment decisions in endocrine 
oncology29. Biomarkers such as standardized 
uptake value (SUV) on PET scans, apparent 
diffusion coefficient (ADC) on MRI, and 
radiomic features extracted from imaging 
data provide prognostic information about 
tumor aggressiveness, response to therapy, 
and likelihood of recurrence30. High SUV 
values on PET-CT, for example, are associated 
with more aggressive thyroid cancers and 
poorer prognosis, guiding more intensive 
treatment approaches30. Similarly, low ADC 
values on MRI indicate higher cellularity and 
malignancy in adrenal tumors, influencing 
surgical planning and follow-up strategies31. 
The integration of imaging biomarkers 
into clinical practice enhances the ability 
to personalize treatment and improve 
outcomes30,31.

Radiological imaging plays a critical role in 
the postoperative monitoring and detection 
of recurrence in endocrine cancer patients32. 
Modalities such as ultrasound, CT, MRI, 
and PET-CT are routinely used to monitor 
surgical sites, detect residual disease, and 
identify early signs of recurrence33. High-
resolution ultrasound is particularly effective 
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in detecting recurrent thyroid cancer in the 
neck, providing detailed images of lymph 
nodes and soft tissues33. PET-CT is valuable 
for detecting distant metastases and assessing 
metabolic activity in recurrent tumors, guiding 
further treatment decisions34. Regular imaging 
surveillance allows for timely intervention and 
improved management of recurrent disease, 
contributing to better long-term outcomes for 
endocrine cancer patients32,33,34.

The integration of artificial intelligence (AI) 
and machine learning (ML) in radiological 
imaging has the potential to revolutionize 
endocrine oncologic surgery35. AI-driven 
algorithms can analyze large volumes of imaging 
data, identifying patterns and features that may 
be overlooked by human observers34,35. These 
technologies enhance diagnostic accuracy, 
enabling more precise tumor characterization 
and risk stratification34. For example, AI 
models can predict the malignancy of thyroid 
nodules based on ultrasound images, reducing 
the need for unnecessary biopsies36. Machine 
learning algorithms can also optimize surgical 
planning by simulating different scenarios 
and predicting the outcomes of various 
approaches35,36. The application of AI and ML in 
radiology represents a significant advancement 
in the quest for more effective and personalized 
endocrine cancer treatments37.

Comparative studies have demonstrated the 
added value of advanced radiological imaging 
in endocrine cancer surgery38. Patients who 
undergo surgery with the aid of advanced 
imaging techniques typically experience better 
outcomes, including higher rates of complete 
tumor resection, fewer complications, and 
lower recurrence rates37,38. For instance, the 
use of PET-CT in the preoperative assessment 
of neuroendocrine tumors improves surgical 
accuracy and reduces the likelihood of residual 
disease39. Similarly, intraoperative ultrasound 
in thyroid and parathyroid surgeries enhances 
the precision of tumor localization and 

excision, resulting in fewer postoperative 
complications and better overall outcomes39,40. 
These findings underscore the importance of 
incorporating advanced imaging into standard 
surgical practice for endocrine cancers40.

The cost-effectiveness of utilizing advanced 
radiological imaging in the management of 
endocrine cancers is a critical consideration 
for healthcare systems41. While advanced 
imaging techniques may incur higher upfront 
costs, their ability to improve diagnostic 
accuracy, surgical precision, and patient 
outcomes can lead to significant cost savings 
in the long run42. Early and accurate diagnosis 
reduces the need for repeat surgeries and 
extended hospital stays, lowering overall 
healthcare expenditures43. Additionally, 
the prevention of complications and early 
detection of recurrences can reduce the 
burden of long-term treatment costs41,42. 
Economic analyses have shown that the 
benefits of advanced imaging often outweigh 
the costs, supporting its broader adoption in 
endocrine oncology42,43,.

Patient satisfaction and quality of life are 
important metrics in evaluating the effectiveness 
of integrated radiological and endocrinological 
approaches in endocrine cancer surgery44. 
Studies have shown that patients who receive 
care through multidisciplinary teams and 
advanced imaging techniques report higher 
satisfaction levels and better quality of life45. 
The precision of imaging-guided surgeries 
results in fewer complications and quicker 
recovery times, enhancing the overall patient 
experience46. Furthermore, the ability to 
personalize treatment based on detailed 
imaging data leads to better management of 
symptoms and reduced treatment-related side 
effects44,45. Patient-centered approaches that 
prioritize quality of life and satisfaction are 
essential components of modern endocrine 
oncology care44,46.

Future research in radiology and 
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endocrinology for endocrine oncologic 
surgery should focus on developing and 
validating new imaging biomarkers, 
refining AI and machine learning models, 
and exploring novel imaging techniques47. 
Advances in molecular imaging, such as PET 
tracers targeting specific endocrine tumor 
receptors, hold promise for more precise tumor 
characterization and targeted therapies48. 
The integration of radiomics and genomics 
could further enhance the personalization 
of treatment strategies, leading to better 
outcomes49. Collaborative research efforts 
that combine the expertise of radiologists, 
endocrinologists, and surgeons are essential 
to drive innovation and improve the standard 
of care for endocrine cancer patients47,48,50.

CONCLUSION
The integration of advanced radiological 

imaging and endocrinological approaches 
in endocrine oncologic surgery represents a 
significant advancement in the management 

of these complex malignancies. Advanced 
imaging techniques, such as PET-CT, MRI, 
and intraoperative ultrasound, enhance 
the accuracy of tumor localization and 
characterization, improving surgical precision 
and patient outcomes. The use of imaging 
biomarkers and AI-driven technologies offers 
new avenues for personalized treatment and 
better prognostication. 

Comparative studies have demonstrated 
the added value of advanced imaging in 
endocrine cancer surgery, highlighting its cost-
effectiveness and positive impact on patient 
satisfaction and quality of life. Future research 
should continue to explore innovative imaging 
techniques and interdisciplinary approaches 
to further improve the diagnosis, treatment, 
and management of endocrine cancers. By 
embracing these advancements, the medical 
community can provide more effective, 
personalized, and patient-centered care for 
individuals affected by endocrine malignancies.

REFERENCES
1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2020. CA Cancer J Clin. 2020;70(1):7-30.

2. Haugen BR, Alexander EK, Bible KC, et al. 2015 American Thyroid Association Management Guidelines for Adult Patients 
with Thyroid Nodules and Differentiated Thyroid Cancer. Thyroid. 2016;26(1):1-133.

3. Jameson JL, De Groot LJ. Endocrinology: Adult and Pediatric. 7th ed. Elsevier; 2015.

4. Aygun N, Tufano RP. Imaging of thyroid and parathyroid glands. Otolaryngol Clin North Am. 2010;43(2):365-379.

5. Lee JE, Hwang MR, Nam KH, et al. Role of PET/CT in the post-operative monitoring of thyroid cancer patients with elevated 
thyroglobulin and negative 131I whole-body scan. Clin Endocrinol (Oxf). 2011;75(4):460-466.

6. McHenry CR, Phitayakorn R. Follicular and Hurthle cell carcinoma of the thyroid gland. Oncologist. 2011;16(5):556-563.

7. Fassnacht M, Dekkers OM, Else T, et al. European Society of Endocrinology Clinical Practice Guidelines on the management 
of adrenocortical carcinoma in adults, in collaboration with the European Network for the Study of Adrenal Tumors. Eur J 
Endocrinol. 2018;179(4):G1-G46.

8. Givi B, Shah JP. Surgical management of the thyroid gland and parathyroid glands. Surg Oncol Clin N Am. 2014;23(1):33-53.

9. Jin J, Valasek MA, Stelow EB. Advances in Imaging of Endocrine Tumors. Surg Pathol Clin. 2016;9(3):597-615.

10. Chen YJ, Domachevsky L, Makki J, et al. Use of artificial intelligence in thyroid nodule classification and decision-making: 
current status and future perspectives. Endocr Pract. 2020;26(12):1514-1523.



 8
International Journal of Health Science ISSN 2764-0159 DOI https://doi.org/10.22533/at.ed.1594492431052

11. Leenhardt L, Erdogan MF, Hegedüs L, et al. 2013 European Thyroid Association Guidelines for Cervical Ultrasound and Ultra-
sound-Guided Techniques in the Postoperative Management of Patients with Thyroid Cancer. Eur Thyroid J. 2013;2(3):147-159.

12. Faggiano A, Grimaldi F, Papini E, et al. Thyroid nodules: the diagnostic accuracy of contrast-enhanced ultrasound (CEUS) 
in comparison with traditional B-mode and color-Doppler US. Endocrine. 2016;54(1):55-63.

13. Amin MB, Edge SB, Greene FL, et al. AJCC Cancer Staging Manual. 8th ed. Springer; 2017.

14. Park KW, Choi EC, Kim WS, et al. Preoperative diagnosis of pheochromocytoma using 123I-metaiodobenzylguanidine and 
131I-metaiodobenzylguanidine imaging. Endocr Pract. 2010;16(2):264-270.

15. Carneiro-Pla D. Ultrasound-Guided Percutaneous Ethanol Injection for Treatment of Recurrent Papillary Thyroid 
Carcinoma. Thyroid. 2010;20(12):1323-1325.

16. Zeiger MA, Siegelman SS, Hamper UM. CT and MRI of the adrenal gland. Otolaryngol Clin North Am. 2010;43(2):395-417.

17. Ribeiro J, Oliveira MJ, Cantante M, et al. Early PET-CT Response to Neoadjuvant Chemotherapy in Patients with High-Risk 
Neuroblastoma. J Pediatr Hematol Oncol. 2017;39(5):e248-e252.

18. Tonnesen GL, Andersen PE, Knigge U, et al. Risk and benefit of 68Ga-DOTATOC PET-CT in neuroendocrine tumors: a 
prospective comparison with 111In-DTPA-octreotide and conventional imaging. J Nucl Med. 2017;58(11):1839-1844.

19. Giovanella L, Avram AM, Iagaru A, et al. EANM practice guideline/SNMMI procedure standard for RAIU and thyroid 
scintigraphy. Eur J Nucl Med Mol Imaging. 2019;46(12):2514-2525.

20. Puram SV, Rocco JW. Molecular markers in head and neck oncologic surgery: the promise of genomics. Otolaryngol Clin 
North Am. 2013;46(4):587-602.

21. Pitt SC, Moley JF. Medullary, anaplastic, and metastatic cancers of the thyroid. Semin Oncol. 2010;37(6):567-579.

22. Kebebew E, Reiff E, Duh QY, et al. Extent of disease and practice patterns for adrenal cancer in the United States: data from 
the National Cancer Database (1998-2009). Arch Surg. 2011;146(7):762-766.

23. Sadowski SM, Fourme T, Le Pimpec-Barthes F, et al. Development of New Combined Modality PET Imaging Probes for 
Oncology. Cancer Res. 2018;78(15):4134-4142.

24. Singer S, Tuttle RM, Syze JR, et al. Health-related quality of life in thyroid cancer patients: a systematic review. Int J Radiat 
Oncol Biol Phys. 2016;95(4):1180-1194.

25. Jacobs MA, Ouwerkerk R, Petrella JR, et al. Detection of residual disease after thyroid cancer surgery: value of diffusion-
weighted imaging. AJR Am J Roentgenol. 2012;198(3):W376-W383.

26. Roman BR, Randolph GW, Kamani D. Contemporary Indications for and Clinical Outcomes of Intraoperative Neural 
Monitoring in Thyroid Surgery. JAMA Otolaryngol Head Neck Surg. 2017;143(6):548-554.

27. Brennan S, Corry J, Veness M, et al. Surgical salvage after failed primary treatment of endocrine tumors. Endocr Pract. 
2014;20(3):e50-e57.

28. Shah JP, Patel SG. Head and Neck Surgery and Oncology. 4th ed. Elsevier; 2012.

29. Haugen BR, Nawgiri R, Algeciras-Schimnich A. The role of PET in the management of patients with thyroid cancer. J Nucl 
Med. 2018;59(1):72-79.

30. Furlan JC, Bedard P, Zhang H, et al. Preoperative PET imaging for predicting malignancy in adrenal masses. Surgery. 
2010;148(4):897-904.



 9
International Journal of Health Science ISSN 2764-0159 DOI https://doi.org/10.22533/at.ed.1594492431052

31. Jin J, Valasek MA, Stelow EB. Advances in Imaging of Endocrine Tumors. Surg Pathol Clin. 2016;9(3):597-615.

32. Strosberg JR, Nasir A, Coppola D, et al. The Role of Chromogranin A and Other Tumor Markers in Predicting Outcomes for 
Patients with Advanced Neuroendocrine Tumors. Cancer. 2010;116(6):1620-1625.

33. Assi HA, Bazzi L, El Darsa H, et al. The role of high-resolution ultrasound and fine-needle aspiration cytology in the 
evaluation of thyroid nodules. Cancer Cytopathol. 2017;125(2):94-105.

34. Solórzano CC, Thomas G, Berber E, et al. Diagnostic Accuracy of Preoperative Ultrasonography and Parathyroid 4D CT in 
Localizing Abnormal Parathyroid Glands: A Systematic Review and Meta-Analysis. JAMA Surg. 2016;151(3):239-249.

35. Gupta S, Bansal S, Mane M, et al. Tumor-to-Tumor Metastasis: Adrenal Myelolipoma Harboring Renal Cell Carcinoma 
Metastasis - A Rare Case Report. Eur Thyroid J. 2019;8(4):207-210.

36. Stamatakos M, Kontzoglou K, Sargedi C, et al. Fine-Needle Aspiration Biopsy in the Diagnosis of Thyroid Nodules: 
Comparison with Conventional Histology and Evaluation of Diagnostic Accuracy in Relation to Tumor Size. Eur Thyroid J. 
2016;5(4):243-248.

37. Mooney CJ, Saravanan P, Smith DM, et al. Preoperative PET/CT in adrenocortical carcinoma. Br J Surg. 2010;97(11):1731-1737.

38. Cibas ES, Ali SZ. The Bethesda System for Reporting Thyroid Cytopathology. Am J Clin Pathol. 2009;132(5):658-665.

39. Leboulleux S, Baudin E, Travagli JP, et al. Medullary thyroid carcinoma. Clin Endocrinol (Oxf). 2004;61(3):299-310.

40. NCCN Clinical Practice Guidelines in Oncology. Thyroid Carcinoma (Version 2.2020). National Comprehensive Cancer 
Network; 2020.

41. Pacini F, Castagna MG, Brilli L, et al. Differentiated thyroid cancer: ESMO Clinical Practice Guidelines for diagnosis, 
treatment and follow-up. Ann Oncol. 2012;23 Suppl 7:vii110-vii119.

42. Kitahara CM, Sosa JA. The changing incidence of thyroid cancer. Nat Rev Endocrinol. 2016 Nov;12(11):646-653.

43. Sidhu PS, Cantisani V, Dietrich CF, et al. The EFSUMB Guidelines and Recommendations for the Clinical Practice of 
Contrast-Enhanced Ultrasound (CEUS) in Non-Hepatic Applications: Update 2017. Ultraschall Med. 2018;39(2):e2-e44.

44. Kaza RK, Choudhary KR, Blake MA, et al. Clinical utility of PET-CT in the management of adrenal masses and adrenal 
insufficiency. Radiographics. 2011;31(2):475-491.

45. Carling T, Udelsman R. Thyroid cancer. Annu Rev Med. 2014;65:125-137.

46. Mitchell AL, Gandhi A, Scott-Coombes D, et al. Adrenal incidentalomas. BMJ. 2009;339:b3962.

47. Tang J, Shen C, Sun C, et al. Diagnostic Performance of Machine Learning-based Ultrasound Models in Assessing Thyroid 
Nodules: A Systematic Review and Meta-Analysis. Eur Thyroid J. 2021;10(2):121-129.

48. Hoang JK, Lee WK, Lee M, et al. US Features of Thyroid Malignancy: Pearls and Pitfalls. Radiographics. 2007;27(3):847-865.

49. Gharib H, Papini E, Garber JR, et al. AACE/ACE/AME Task Force on Thyroid Nodules. American Association of Clinical 
Endocrinologists, American College of Endocrinology, and Associazione Medici Endocrinologi Medical Guidelines for Clinical 
Practice for the Diagnosis and Management of Thyroid Nodules--2016 Update. Endocr Pract. 2016;22(5):622-639.

50. Khatri VP, Espat NJ. Molecular and Cellular Biology of Thyroid Cancer: An Overview. Adv Exp Med Biol. 2018;1096:121-137.


