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& Introduction

1.Sensitive diagnostic techniques-improved & simplified endocrine practice.

2.High-sensitivity assays for thyroid stimulating hormone (HS-TSH)-resulted in 

  discovery of slight TSH elevation & suppression recognized as subclinical 

  hypothyroidism and hyperthyroidism.

3.Increased sensitivity of ultrasonography-led to detection of nodules in the thyroid 

  gland that are too small to palpate.

4.Black and Welch-advances in diagnostic imaging create confusion in two crucial 

  areas of medical decision making establishing how much disease there is and 

  defining how well treatment works.

5.Increased sensitivity of many imaging devices-resulted in identification of 

  asymptomatic nodules in the thyroid gland.

6.The discovery of thyroid incidentalomas-raise the question of cancer.

7.For microscopic cancer-the reservoir of detectable cancer is huge.

8.The prevalence of clinically apparent thyroid cancer is almost 0.1% in adults 50-70 

  years old.

9.Harach-dissected the thyroid at 2.5-mm intervals at autopsy-the prevalence of 

  histologically proved papillary carcinoma was approximately 100%.

10.The majority of subclinical cancers never become clinical disease.

11.Thyroid incidentalomas discovered in several ways-detected in the course of an 

   imaging study for nonthyroid neck disease of neurovascular, arthritic, or 

   parathyroid origin; detected on ultrasonography as extra nodules in patients with a 

   solitary clinically evident nodule or as part of a screening procedure; during a 

   histopathologic examination in autopsy studies or in surgical specimens of 

   thyroidectomy for nonnodular disease.

12.Optimal management-not been clearly established.

& Prevalence

Nodules are more common in areas of iodine deficiency, in women, in the elderly, and 

  in the population exposed to ionizing radiation.

Table 1

Palpation-Wang and Crapo-most nodules larger than 1.0 cm in diameter can be 

  palpated-<1%-5.1%

Framingham-Vander—overall prevalence 4.2%-6.4% of women, 1.5 % men between  

  age 30-59 y/o.

Tunbridge-Whickham, England-prevalence 3.2%.

Gold standard for determined the true prevalence of thyroid nodules—gland resection 

  and pathologic examination.

Autopsy-Mortensen from Mayo Clinic-821 pts-prevalence 49.5%-more frequently in 

  women increased between age 30-39 y/o.

35% nodules >2.0 cm had escape clinical detection.

Ultrasonographic studies-nodule prevalence from 19-46% in general population.

High-resolution ultrasonography—46.4% with suspected parathyroid disease had 

  abnormalities-41.1% nodules, single nodule 19.6%, multiple 21.5%.

Stark-reported 40% ultrasonographically detected thyroid incidentalomas.

Brander-only 38% clinically solitary nodules were truly solitary on ultrasonographic  

  evaluation, 47% had one or more other nodules, only 15% pts had normal glands.

Walker-200pts considered had solitary nodules on PE, 39(20%) had more than one 

  nodule on ultrasonography.

Tan-151 pts-had solitary nodule-under ultrasonography, 73(48%) have multiple 

  nodules.

Pt with subclinical nodules, 49(67%) had two, 24(33%) had three or more nodules.

& Diagnosis   

Scan, CT, MRI and ultrasonography-the most used diagnostic imaging techniques.

Radioisotope imaging-standard method for functional imaging of the thyroid-99mTc 

  and 123I. Pertechnetate-isotope of choice in routine scan-less expensive and more 

  readily available. Nonfunctional or hypofunctional thyroid nodules on scan 5-15% 

  chance being malignant. Although most thyroid cancer is hypofunctional, most 

  hypofunctional nodules are benign-scan is neither sensitive nor specific.

MRI-superior to ultrasonography for substernal goiters-no ionizing radiation, 

  noninvasive, easily tolerated, relatively expensive-Figure 1.

CT images-structural information, identify the location, size, and number of nodules

  and the extent of the goiter-high iodine conc, thyroid has an attenuation higher than 

  that of surrounding soft tissues-useful in identifying extension of the thyroid into 

  the mediastinum and defines the relationship of the mass to adjacent structures, 

  such as the carotid artery, jugular vein, and trachea—inability to distinguish benign 

  from malignant lesions and the relative high costs.

High-resolution ultrasonography-the imaging method of choice-- noninvasive, 

  Relatively inexpensive-permits imaging the thyroid gland, more sensitive than 

  physical exam and other imaging techniques.-frequencies between 5 and 10 million 

  hertz (Hz), called megahertz (MHz). Transducer-coupled to the skin with a medium 

  and excludes air, performed with pt supine. Neck hyperextend & scan in transverse 

  & longitudinal plane. Normal thyroid gland-homogeneous appearance with 

  moderate density echoes-Figure 2.

The sternothyroid and sternohyoid muscles (strap muscles) are anterior, 

  sternocleidomastoid muscle anterolateral, lateral aspects common carotid artery and 

  internal jugular vein, midline air-filled trachea.

Ultrasonography classifies nodules as solid, cystic, or mixed (complex), nodules as 

  small as 1mm can be detected. 70% nodules are solid, 30% show various amounts 

  of cystic changes. Isoechoic-similar to normal tissue, hypoechoic-less echogenic, 

  hyperechoic-greater echogenic. High-resolution ultrasonography-safe and reliable, 

  portable, adaptable for office use, affordable.

Ultrasonography-assisted fine-needle aspiration biopsy (US-FNA) performed more 

  frequently for thyroid nodules-safe, practical, and accurate—reserved for

1) nondiagnostic results with initial palpation-guided biopsy.

2) Difficult-to feel nodules in a pt with an obese full neck.

3) Palpable nodules less than 1.0 cm in diameter.

4) Impalpable nodules (incidentalomas).

5) Impalpable adenopathy.

The value of US-FNA Gharib-18183, 7 large series—overall 95% accuracy, 

  nondiagnostic rates 5-21% (average 15%). Rosen-68% satisfactory rates; Leenhardt 

  81%; Yokozawa 88%; Sabel 96%.

The rate of successful aspirates in incidentalomas depends in part on nodule size—Boland-failure rate of 10% for nodules <1.0 cm and 5% for those >1.0 cm.

Leenhardt-adequate aspirates in 85% centimetric nodules and 69% in infracentimetric 

  nodules.

Lin-35% malignant incidentalomas correct identified with US-FNA. Mean tumor size 

  0.81+0.23 cm in diameter—majority of lesions were <1.0 cm in diameter- 

  recommended for solid hypoechoic nodules >1.0 cm perform US-FNA.

& Clinical Significance

Benign incidentalomas

Autopsy and surgical data—< 5% palpable or impalpable nodules are malignant.

Mortensen-autopsy study—only 4.2% nodular gland are malignant.

The authors-2-5% was malignant.

Benign features on ultrasonography: a hyperechoic nodule, a significant cystic 

  component, a peripheral “eggshell” calcification, a sonolucent rim or “halo” around 

  a nodule, and well-defined nodule margins. A complete or incomplete sonolucent 

  halo may be present in 60-80% of benign nodules-Figure 3 & 4

Malignant incidentalomas

Ultrasonographically, thyroid cancer are usually hypoechoic, poorly defined margins, 

  and may contain microcalcifications.

Calcifications, present in 13% all nodules-appear in malignant lesions as fine 

  punctuate calcium deposits throughout the nodule—suggested papillary carcinoma-

  Figure 5.

Occult thyroid carcinoma-tumor <1.5cm in diameter-most are PTC.

Moosa and Mazzaferri-defined occult thyroid ca—impalpable tumors that are <1.0cm 

The reported prevalence of occult thyroid ca varies widely based on the Hx of 

  radiation exposure, the geographic location of the studied population, and the 

  intensity with which a pathologic exam is conducted.

The management influenced by data on probability of malignancy.

Based on autopsy studies-prevalence of occult thyroid ca in USA 0-45-13%, with an 

  estimated mean prevalence 3.9+4.1 %.

More recent surgical series suggested prevalence 1.5-10%--Table 2.

Khurana-US-FNA detected malignant neoplasm in 4.2% opts with impalpable 

  nodules—in most pts with impalpable thyroid nodules. The risk of occult ca is low, 

  and most lesions are papillary ca.

Hagag-108 pts had impalpable thyroid nodules >1.0cm—thyroid malignancy in 8 

  (7.4%), 5 LN metastasis-FNA should be performed on thyroid incidentalomas 1.0 

  cm or greater in diameter.

Papini-100 pts with incidentally discovered impalpable thyroid ndoules-8-15 mm, 

  hypoechoic, and not detected on scan—benign in 96%, malignant in 4%--

  malignancy noted in 4.7% solitary nodules and 2.7% of multinodular goiter.

(concluded that high-resolution ultrasonography does not clearly separate small  

  benign thyroid lesions from malignant lesions, and that US-FNA is necessary for 

  evaluation of thyroid incidentalomas with indeterminate or suspicious 

  ultrasonographic findings.

Occasionally, incidentalomas detected on CT are indeterminate-require US-FNA for 

  definite diagnosis—Figure 6.

Wang & crapo reviewed the mortality associated with thyroid cancer & the prevalence 

  of occult thyroid cancer—although the prevalence of occult thyroid ca is high, most 

  of these tumors never become clinically apparent, mortality rates have steadily 

  declined during the past 3 decades and have remained fairly stable over the last 10-

  15 yrs, mortality rates range from 0.1-2.5% depending on the age of pts and 

  specific tumors. Mortality rates are much lower than incidence rates, particularly in 

  younger age groups.( the mortality rate from thyroid cancer is low despite the fact 

  that the prevalence of occult thyroid cancer is high. Therefore, we do not 

  recommend screening for thyroid cancer in the general population.

& Development of malignancy in incidentaloma

Kuma-134 pts with cytological benign thyroid nodules observed for 9-11 yrs, only 1 

  pt (0.7%) ultimately had papillary thyroid ca. No pt was treated with thyroid 

  hormone (T4). Nodules spontaneously decreased in size in 43% pts( suggested 

  that benign thyroid nodules remain benign, and that almost 1/2 of nodules may 

  decrease in size or disappear altogether.

During 15 yrs follow up in Framingham study—no nodules showed evidence of 

  clinical change that suggested malignancy—45 nodules resected surgically, none 

  were malignant.

( The authors speculate that the vast majority of thyroid incidentalomas are benign, 

  and that the transformation of benign nodules into malignant lesions must be 

  extremely rare—benign remain benign and either shrink in size or remain stable 

  when follow up for a long time without T4.

& Lateral or aberrant thyroid cancer

Nodal metastasis is a known, albeit rare presenting manifestation of malignant 

  incidentalomas.

Led to the early theory of lateral thyroid cancer thought to arise in “displaced 

  embryonic rests unconnected to the thyroid gland”.

Wozencraft-showed that such nodal malignancy virtually always originated from 

  occult tumors within the thyroid gland.

Microscopic papillary thyroid ca was always present in the ipsilateral thyroid lobe in 

  these pts.

LN metastases from occult thyroid ca have frequently been reported to present as 

  cystic lateral cervical masses thought to be caused by liquefaction and necrosis 

  secondary to rapid growth in these metastases.

Multiple cervical node metastases are frequently found at surgery, often with occult 

  thyroid cancer <1 cm in diameter. The frequency of such nodal metastases varies 

  with the size of the primary tumor.

Regional nodes were positive for metastatic PTC in 57% of pts with microscopic 

  PTC and in 84% pts with larger thyroid cancers.

( Currently, it is believed that lateral or aberrant thyroid cancer always represents 

  nodal metastases from an impalpable focus of malignant incidentalomas, and that in 

  pts presenting with an asymptomatic solitary lateral cystic cervical mass, the 

  possibility of metastases from an occult thyroid malignancy should be considered.

Case 1 Figure 7

& Management

The incidence of incidentalomas is high in the general population.

Thyroid incidentalomas are always impalpable, often <1.5 cm, frequently benign.

The diagnostic approach to an incidental thyroid nodule—Figure 8.

Low-risk pts—clinical palpation in 6-12 months & do not undergo US-FNA, if the 

  incidentaloma <1.5 cm and no worrisome imaging features, if the clinical history is 

  negative—management strategy is observation and follow-up.

High-risk groups—imaging features or the clinical history is worrisome—childhood 

  history of head/neck irradiation and a family history of PTC or medullary thyroid 

  ca. (MTC) Abnormal echo features—solid hypoechoic nodule >1.5 cm or contain 

  microcalcifications—US-FNA—subsequent management is based on cytological 

  diagnosis.

Risk factors for thyroid cancer—family history of PTC or MTC and exposure to 

  ionizng radiation.

Radiation –is a recognized risk for both benign and malignant thyroid disease.

Nodules may appear as early as 3 yrs after radiation and reach a cumulative peak

  between 15 and 30 yrs.

Radiation-associated cancers-characterized by multicentricity, most of which are PTC.

Stockwell-after considering the risks and benefits of treatment that follow-up neck 

  palpation is preferred to imaging in pts with normal findings on exam of the neck.

Ultrasonography should be reserved for pts with abnormal results on neck palpation.

In pts with incidentalomas, data support follow-up without T4 suppression therapy.

Current data show that tumor diameter is related closely to outcome in pts with PTC 

  and that cancers <1.5cm in diameter confined to thyroid gland are unlikely to cause 

  death, therefore, observe pts with incidentalomas by performing neck palpation, 

  initially at 6 months and annual thereafter.

If the nodule slowly enlarges, it will become palpable when it is approximately 1.5 cm 

  in diameter, and either US-FNA or palpation-directed fine-needle aspiration can be 

  performed. Even if the nodule is found to be malignant, the likelihood of cure by 

  surgical excision is high.

The extent of surgery remain controversial, ranging from primary lobectomy to near-

  total thyroidectomy.

The author prefer lobectomy for a single tumor <1.5 cm that is not metastatic, 

  followed by T4 suppression therapy, TSH determinations, and regular neck exam.

Radioiodine ablation of the remnant or more aggressive surgery is not recommended, 

  but close follow-up should be maintained.

Considering the high prevalence of thyroid incidentalomas, a nonsurgical approach is 

  logical.

In most pts with nonpalpable thyroid lesions, the risk for clinically malignant disease 

  is low, moreover, occult papillary tumors that are smaller than 1.5 cm in diameter 

  grow slowly, and pts with such tumor have an excellent prognosis.

Chidiac and aron-physician must take care not to create inappropriate anxiety in pts 

  by overestimating the importance of an incidental finding unless it is associated 

  with a realistic clinical risk.

& Summary

Thyroid incidentalomas are common, always impalpable, often < 1.5 cm, and 

  frequently benign.

The author recommend that low-risk pts be followed up with clinical palpation in 6-

  12 months and not be subjected to routine testing with US-FNA.

Fine-needle aspiration is reserved for an impalpable nodule and is performed under 

  ultrasonographic guidance in the high-risk group in whom either the imaging 

  features or the clinical history is worrisome for malignancy.

It does not seen necessary, practical, or cost-effective to perform biopsy or to excise 

  surgically all impalpable nodules. Because of the high prevalence of thyroid 

  incidentalomas, most of which are benign, a nonsurgical approach is logical.

