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Abstract

The incidence of thyroid nodules has become exceedingly common seen in as many as one in seven 
adults owing to the increased detection through routine imaging studies. These are called incidental 
thyroid nodules or incidentalomas, many of which are occult differentiated micro carcinomas. There 
are conflicting guidelines in the management of incidentalomas which have not been answered 
despite comprehensive studies looking into this problem. By this review we attempt to simplify these 
guidelines and put forth a straightforward algorithm for practicing clinicians to decide the optimal 
strategy for treatment.
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Introduction

Incidence of thyroid nodules nowadays is common seen in as 
many as one in seven adults [1]. Palpable nodules have been re-
ported to occur in 5.3% of women and 0.8% of men [2]. Incidence 
of thyroid cancers have seen a continued upsurge throughout the 
world [3]. An analysis of the Surveillance, Epidemiology and End 
Results database from the United States has shown a steady rise 
in the incidence of thyroid cancers over the years beginning in 
1975 [4]. Asian countries like Korea have also shown an upward 
trend in thyroid cancers with a dramatic increase of 15 times from 
1993 to 2011 [5]. In a study documenting the trend of thyroid can-
cers in India over a decade, an increase of 62% was noted in the 
rates of thyroid cancer. The study brought out that the incidence 
of thyroid cancers has seen a rapid rise particularly among the 
younger population (age group<45) [6]. These global escalating 
trends in incidence can be explained by the increased detection 
of incidental thyroid cancers or incidentalomas [7-9].

Thyroid incidentalomas are defined as unsuspected, asympto-
matic thyroid lesions that are discovered on an imaging study or 

during surgery unrelated to the thyroid gland which are usually 
less than 10-15 mm in diameter. If a malignancy is subsequently 
identified then the term micro carcinoma is used. Micro carcino-
mas are occult carcinomas that are small, <0.5 cm in diameter, 
usually papillary in type and show benign behavior [10].

Increased identification of thyroid nodules has been attributed 
to the easy availability of ultrasounds universally. These lesions 
are being discovered on neck ultrasound exams obtained during 
screening health evaluations, localization of abnormal parathy-
roid glands, evaluation of soft tissue masses, lymphadenopathy, 
carotid artery disease, and for assistance while insertion of cen-
tral venous catheters.

Apart from this, other radiological tests of high sensitivity such 
as CT scan, CT-angiography, PET-CT being done for various non 
thyroid ailments have also led to the incidental detection of thy-
roid nodules. Positron Emission Tomography (PET) is increasingly 
being used for evaluation and follow-up of patients with known 
malignancy. With respect to detection of thyroid malignancies, 
PET CT has a sensitivity of 100% and specificity of 69% [11]. Re-
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cent meta-analysis looking into PET-CT detected Thyroid Inci-
dentalomas (TI), identified a rate of malignancy of 19.8%, [12] 
while in other studies, the prevalence of TI detected by  18FDG 
(fluorodeoxyglucose)-PET/CT ranged from 0.1 to 4.3%. Varying 
rates of the risk of malignancy were noted in several studies ran-
ging between 10.3 and 80.0% [13-21].

Thyroid incidentalomas may also be found during operations 
of the neck unrelated to the thyroid gland such as: parathyroidec-
tomy, carotid endarterectomy, cervical spine surgery, exploration 
for trauma, and esophageal surgery [22].

How much should we be concerned about incidentaloma?

Incidentalomas pose a very valid concern among clinicians 
owing to complete change in treatment strategy. The discovery of 
TI within an otherwise normal thyroid gland increases concerns 
about malignancy both for the clinician and the patient [23,24].

Certain clinical features are regarded as highly suspicious of 
carcinoma in a patient with a TI. These include a nodule disco-
vered in childhood or adolescence, [25] nodule being discovered 
in a male patient, [26] a nodule found in those with a history of 
exposure to radiation, a nodule in a patient having a family history 
of medullary carcinoma of thyroid. The patients from iodine-defi-
cient areas are also at higher risk of thyroid malignancy [27]. 

Hamming et al. rated various clinical factors as having high, 
moderate, or low clinical suspicion for thyroid cancer, and showed 
that patients with one clinical factor with high suspicion for thy-
roid cancer had a 71% incidence of cancer in the nodule [28].

Studies have shown that the overall incidence of malignancy in 
irradiated glands to be as high as 32% to 57% [29]. A positive dose 
of low dose radiotherapy (i.e 6.5-4,000cGY) is associated with a 
40% risk of thyroid cancer [14].

Thyroid incidentalomas detected with 18FDG-PET/CT are re-
latively infrequent as mentioned earlier, but the potential risk 
of malignancy remains elevated. Many researchers postulated 
that malignant lesions tend to show higher [18F] FDG uptake on 
maximum standardized uptake value (i.e., SUV max) than that of 
benign lesions [30]. However, it is not easy to differentiate ma-
lignancy using SUV max only [31]. PET texture-derived features 
seem able to stratify the patients with thyroid incidentaloma [32]. 
It is also noted that when a PET-associated thyroid incidentaloma 
is found to be malignant, it is often a more aggressive histological 
subtype and associated with a worse prognosis [33].

Management of incidentaloma

There are a number of controversies regarding the manage-
ment of these incidentalomas with conflicting guidelines. Concern 
has been raised about over-diagnosis and over-treatment of 
these thyroid nodules. Yet, authors agree that it is hard to predict 
whether a malignant asymptomatic nodule will progress to clini-
cal disease or remain indolent [34].

By this review we attempt to simplify the existing guidelines 
and put forth an easy to follow algorithm for practicing clinicians 
to decide the optimal strategy for treatment.

The management of thyroid incidentalomas should begin with 
a thorough history and examination to identify those factors in-
creasing the risk of malignancy such as age, male sex, family his-
tory of MTC or MEN 2, previous irradiation to the neck, previous 
thyroid surgery [35]. 

Neck ultrasound is now considered an extension of the physi-
cal examination having a sensitivity of detecting thyroid nodules 
as small as 3 mm. Suspicious USG features of malignancy include 
hypo-echogenicity, solid composition of the nodule, irregular 
margins, fine micro-calcifications, absence of halo, shape tall 
more than wide and central rather than peripheral blood flow on 
Doppler USG [36]. TIRADS (Thyroid imaging reporting and data 
system) is done as part of risk stratification of malignancy in thy-
roid nodules.

All thyroid incidentalomas <10 mm without high-risk factors or 
suspicious ultrasound features are not recommended to undergo 
FNAC. FNAC is the most cost-effective and reliable technique avai-
lable. 

In patients with a high-risk history and <10 mm nodule or 
suspicious USG features FNAC should be always performed [36]. 
FNAC should also be done for TIRADS categories corresponding 
to 4B (high suspicion) and 5 (malignant) irrespective of the size 
of the nodule. Ultrasound guided-FNAC is recommended for 
nonpalpable, predominantly cystic, or posteriorly located thyroid 
nodule. In case of multiple nodules, if none of the nodules have 
a suspicious sonographic appearance, it is reasonable to aspirate 
the largest nodules only and observe the others with serial ultra-
sound examinations [37].

FNAC detected benign thyroid nodules and micro carcinomas 
can be followed with serial ultrasound examinations for next 6-18 
months after the initial FNAC. It is known that papillary tumors 
smaller than 1.5 cm in diameter have a slow growth rate with ex-
cellent prognosis. The recommendation is to observe tumors less 
than 1.5 cm in diameter especially in patients who have a low risk 
for thyroid cancer [38].

If nodule size is stable (i.e., no more than a 50% change in vo-
lume or <20% increase in at least two nodule dimensions in solid 
nodules or in the solid portion of mixed cystic-solid nodules), the 
interval before the next follow-up clinical examination or ultra-
sound may be longer, e.g., every 3-5 years.

However, if there is evidence of nodule growth either by palpa-
tion or sonographically, then FNAC should be repeated, preferably 
with USG guidance.

Decisions regarding the management of PET-CT detected thy-
roid incidentalomas in patients with a known malignancy depend 
on the stage of the primary malignancy, patients performance sta-
tus, prognosis, and whether the thyroid disease is symptomatic. 
Given the indolent nature of thyroid cancer, incidentalomas found 
in patients with advanced malignancy and a poor prognosis are 
best left alone.

If the primary malignancy is stable with good prognosis, fur-
ther evaluation with a neck ultrasound and a screening serum TSH 
level is recommended for patients with either focal or diffuse FDG 
uptake.
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A dominant nodule confirmed on ultrasound should be eva-
luated with FNA biopsy and further decision making should be 
based on FNAC report. In a study by Kwak et al. it was noted that 
the probability of malignancy in PET detected incidentalomas is 
much lower (13.2%) when sonographic findings appear benign as 
opposed to 95.5% when suspicious for malignancy [39].

Most PET detected incidental nodules are Papillary Thyroid 
Cancers/micro carcinomas (PTC) which can be observed over a 
follow up period and as they have excellent prognosis. However a 
subset of these PTC’s in which abnormal lymph nodes are detec-
ted clinically or with imaging at presentation should be managed 
pro-actively. 

Follicular, medullary and anaplastic cancers carry a far worse 
prognosis and are required to undergo intervention unless pa-
tient has a poor prognosis from the primary. Cytology dictates the 
further management of the carcinoma in TI. Depending on the 
cytology a hemi thyroidectomy or a total thyroidectomy maybe 
planned followed by need of radio iodine ablation after the final 
histopathology report.

We deduce after a complete analysis of the available literature 
on thyroid incidentalomas that most of these nodules including 
micro carcinomas especially the papillary type can be best left 
alone. All thyroid incidentalomas <10 mm without high-risk fac-
tors or suspicious ultrasound features are not even recommended 
to undergo FNAC. Benign TI treated with intervening thyroid sur-
gery have its own consequences such as lifelong hypothyroidism 
and need for hormone supplementation.

The need for continued surveillance of TI is emphasized and 
deemed essential. Surveillance should be done with routine clini-
cal examination and ultrasound. Any change noticed on clinical or 
sonographic studies should prompt an immediate investigation in 
the form of FNAC.

Clinicians should proceed with higher index of suspicion in PET 
CT detected incidentalomas and investigate thoroughly without 
exception and plan a suitable treatment option keeping in mind 
the staging of the primary carcinoma.

Conclusion

With this review, we have attempted to simplify and put forth 
an algorithm for clinicians faced with a prospect of these inciden-
talomas of the thyroid with respect to evaluation, risk stratifica-
tion and providing appropriate treatment of incidental thyroid 
nodules. Active surveillance is recommended for selected low risk 
cases thus avoiding a routine thyroidectomy in each case.

References

1.	 Jesse D, Pasternak MD, Duh QY. The Management of Thyroid No-
dules. 

2.	 Tunbridge WM, Evered DC, Hall R et al. The spectrum of thyroid di-
sease in a community: The Wickham survey. Clinical Endocrinology 
(Oxford). 1977; 7(6): 481-49.

3.	  Cibas ES, Ali SZ. The Bethesda System for reporting thyroid cytopa-
thology. Am J Clin Pathol. 2009; 132: 658-665. 

4.	 Davies L, Welch HG. Current thyroid cancer trends in the United 
States. JAMA Otolaryngol Head Neck Surg. 2014; 140(4): 317-322. 

5.	 Ahn HS, Kim HJ, Welch HG. Korea’s thyroid-cancer epidemic--
screening and over diagnosis. N Engl J Med. 2014; 371(19): 1765-
1767.

6.	 Mathew IE, Mathew A. Rising Thyroid Cancer Incidence in Southern 
India: An Epidemic of Over diagnosis. 2017; 1(5): 480-487.

7.	 Haugen BR, Alexander EK, Bible KC, et al. American Thyroid As-
sociation management guidelines for adult patients with thyroid 
nodules and differentiated thyroid cancer. Thyroid. 2015.

8.	 Hughes DT, Haymart MR, Miller BS, Gauger PG, Doherty GM. The 
most commonly occurring papillary thyroid cancer in the United 
States is now a microcarcinoma in a patient older than 45 years. 
Thyroid. 2011; 21(3): 231-236.

9.	 Boehm T, Rothouse L, Wartofsky L. Metastatic occult follicular thy-
roid carcinoma. JAMA. 1976; 235: 2420-2421

10.	 Giovanella L, Suriano S, Maffioli M, et al. 18FDG-positron emission 
tomography/computed tomography (PET/CT) scanning in thyroid 
nodules with nondiagnostic cytology. Clin Endocrinol (Oxf). 2011; 
74: 644-648.

11.	 Sencan Eren M, Ozdogan O, Gedik A, Ceylan M, Guray Durak M, et 
al. The incidence of 18 F-FDG PET/CT thyroid incidentalomas and 
the prevalence of malignancy: a prospective study. Turk J Med Sci. 
2016; 46: 840-847.

12.	 Nayan S, Ramakrishna J, Gupta MK. The proportion of malignancy 
in incidental thyroid lesions on 18-FDG PET study: A systematic 
review and meta-analysis. Otolaryngol Head Neck Surg. 2014; 
151(2): 190-200.

13.	 Yang Z, Shi W, Zhu B, Silong H, et al. Prevalence and risk of cancer 
of thyroid incidentaloma identified by fluorine-18-fluorodeoxyglu-
cose positron emission tomography/computed tomography. J Oto-
laryngol Head Neck Surg. 2012; 41(5): 327-333. 

14.	 Pagano L, Sama MT, Morani F, Prodam F, Rudoni M, et al. Thyroid 
incidentaloma identified by 18F-fluorodeoxyglucose positron 
emission tomography with CT (FDG-PET/CT): Clinical and patholo-
gical relevance. Clin Endocrinol (Oxf). 2011; 75: 528-34

15.	 Kim TY, Kim WB, Ryu JS, Gong G, Hong SJ, Shong YK. 18 F- fluoro-
deoxyglucose uptake in thyroid from positron emission tomogram 
(PET) for evaluation in cancer patients: High prevalence of valua-
tion in cancer patients: High prevalence of malignancy in thyroid 
PET incidentaloma. Laryngoscope. 2005; 115: 1074e8. 

16.	 Nilsson IL, Arnberg F, Zedenius J, Anders S. Thyroid incidentaloma 
detected by fluorodeoxyglucose positron emission tomography/
computed tomography: practical management algorithm. World J 
Surg. 2011; 35: 2691-2697. 

17.	 Ohba K, Nishizawa S, Matsushita A, et al. High incidence of thy-
roid cancer in focal thyroid incidentaloma detected by 18 F-fluoro-
deoxyglucose [corrected] positron emission tomography in relati-
vely young healthy subjects: results of 3-year follow-up. Endocr J. 
2010; 57: 395-401. 

18.	 Kao YH, Lim SS, Ong SC, Padhy AK. Thyroid incidentalomas on fluo-
rine-18-fluorodeoxyglucose positron emission tomography-com-
puted tomography: Incidence, malignancy risk, and comparison of 
standardized uptake values. Can Assoc Radiol J. 2012; 63: 289-293.

19.	 King DL, Stack BC, Spring PM, et al. Incidence of thyroid carcinoma 
in fluorodeoxyglucose positron emission tomography- positive 
thyroid incidentalomas. Otolaryngol Head Neck Surg. 2007; 137: 
400-4. 



www.journalononcology.org	 			         4

20.	 Yi JG, Marom EM, Munden RF, et al. Focal uptake of fluorodeoxy-
glucose by the thyroid in patients undergoing initial disease sta-
ging with combined PET/CT for non-small cell lung cancer. Radio-
logy. 2005; 236: 271-5. 

21.	 Makis W, Ciarallo A. Thyroid Incidentalomas on 18F-FDG PET/CT: 
Clinical Significance and Controversies. Molecular Imaging Radio-
nuclear Therapy. 2017; 26: 93-100.

22.	 Vaimana M, Halevy A, Cohenpour M, Peerd M, Gavriela HB. Eva-
luation and management of thyroid incidentalomas detected prior 
to the parathyroid surgery. Surgical Oncology. 2018: 27(3).

23.	 Ogawa T, Kammori M, Tsuji E, et al. Preoperative evaluation of 
thyroid pathology in patients with primary hyperparathyroidism. 
Thyroid. 2007; 17: 59-62.

24.	 McHenry C, Smith M, Lawrence AM, Jarosz H, Paloyan E. Nodular 
thyroid disease in children and adolescents: a high incidence of 
carcinoma. Am Surg. 1988; 54: 444-447.

25.	 Psarras A, Papadopoulos SN, Livadas D, Pharmakiotis AD, Koutras 
DA. The single thyroid nodule. Br J Surg. 1972; 59: 545-548.

26.	 Belfiore A, La Rosa GL, Padova G, Sava L, Ippolito O, et al. The fre-
quency of cold thyroid nodules and thyroid malignancies in pa-
tients from an iodine-deficient area. Cancer. 1987; 60: 3096-3102

27.	 Hamming JF, Goslings BM, Van Steenis GJ, Van Ravenswaay CH, 
Hermans J, et al. The value of fine-needle aspiration biopsy in pa-
tients with nodular thyroid disease divided into groups of suspi-
cion of malignant neoplasms on clinical grounds. Arch Intern Med. 
1990; 150: 113-116.

28.	 Soelberg KK, Bonnema SJ, Brix TH, Hegedus L. Risk of malignancy in 
thyroid incidentalomas detected by 18F-fluorodeoxyglucose posi-
tron emission tomography: a systematic review. Thyroid. 2012; 22: 
918-925.

29.	 Demir O, Kose N, Ozkan E, Unluturk U, Aras G, et al. Clinical signi-
ficance of thyroid incidentalomas identified by 18F-FDG PET/CT: 
Correlation of ultrasonography findings with cytology results. Nucl 
Med Commun. 2016; 37: 715-720.

30.	 Sollini M, Cozzi L, Antunovic L, Chiti A, Kirienko M. PET Radiomics 
in NSCLC: State of the art and a proposal for harmonization of 
methodology. Scic Rep. 2017; 7: 358

31.	 JK Hoang, AT Grady, XV Nguyen. What to do with incidental thyroid 
nodules identified on imaging studies-Review of current evidence 
and recommendations. Curr. Opin. Oncol. 2015; 27: 8-14

32.	 R.J. Silver, Parangi S. Management of thyroid incidentalomas. Surg 
Clin North Am. 2004: 907-919.

33.	 Mazzaferri EL. Management of a solitary thyroid nodule. The New 
England Journal of Medicine. 1993; 328: 553-559

34.	 Kang HW, No JH, Chung JH, Min YK, Lee MS, et al. Prevalence, cli-
nical and ultrasonographic characteristics of thyroid incidentalo-
mas. Thyroid: Official Journal of the American Thyroid Association. 
2004; 14: 29-33.

35.	 Gharib H, Goellner JR. Fine-needle aspiration biopsy of the thyroid: 
an appraisal. Annals of Internal Medicine. 1993; 118: 282-289.

36.	 Singh S, Singh A, Khanna AK. Thyroid Incidentaloma. Indian J Surg 
Oncol. 2012 3(3): 173-181.

37.	 Jin J, Christopher R. McHenry. Thyroid incidentaloma. Best Practice 
& Research Clinical Endocrinology & Metabolism. 2012; 28: 83-96.

38.	 Kwak JY, Kim EK. Thyroid Incidentalomas identified by 18-FDG PET: 
Somnographic corelation. AJR. 2008; 191.

39.	 Gilles russ, sophie Leboulleu. Thyroid incidentalomas epidemio-
logy, risk stratification with ultrasound and workup. 2014; 3(3): 
154-163.


