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The normal adult 
thyroid gland weighs: 

15–20 g

The thyroid gland is 
50–75% 

colloid by weight



“Thyroid pump”:
Concentrates
iodine intracellularly at
25–500 times the
plasma concentration.



 In Vitro
 RIA (Radioimmunoassay) and IRMA 

(Immunoradiometric assay) tests using I-125

 Thyroid Function Tests
▪ T3, T4, TSH, fT3, fT4, TG, T3RUptake, FTI

▪ AntiTG, AntiTSH, AntiTPO, 

 In Vivo
 Thyroid Scan

 Thyroid Uptake Study

 Therapy of Benign and Malignant Thyroid disease 



 Has functional nature

 Provides a mean of 
documenting the 
Size, location, shape 
and functional
characteristic of 
thyroid tissue.







 Intravenous

 Trapped by the thyroid in an 
identical manner as iodide

 Not organified

 Not incorporated into thyroid 
hormone

 Not retained in the thyroid

 Imaging is performed at peak 
uptake 20–30 minutes after 
injection



 Butterfly shape

 Lobes are connected by an 
isthmus

 Right lobe is often larger than 
the left

 Lobes measures:
 4–5 cm from superior to inferior 

poles
 1.5–2 cm wide

 Pyramidal lobe ascends from 
the isthmus or adjacent part of 
either lobe (more often the left
lobe) to the hyoid bone



 Always be correlated with Physical 
examination of the thyroid gland.

 Interpreted with knowledge of :

 Thyroid function studies

 Other imaging studies



 In a hyperthyroid state:

 Differentiation of Graves’ disease from Thyroiditis or 
Factious hyperthyroidism

 Graves’ disease with loulated diffuse goiter and Toxic 
multinodular goiter



Graves’ Thyroidits



TMNGGraves’





 Determination of functional status of thyroid 
nodule (cold, hot) 





 Cold (hypofunctioning compared to adjacent 
normal tissue)

 Hot (hyperfunctioning with suppression of the 
extranodular gland)

 Warm (increased uptake compared to adjacent 
tissue but without suppression of the 
extranodular tissue)

 Indeterminate (palpable but not visualized on 
scintigraphy, Isoactive)

 Multiple nodules (multinodular goiter)



 The thyroid scan does not diagnose nodules.

 A nodule is diagnosed by physical 
examination of the thyroid or detected by an 
anatomical imaging modality (e.g., 
ultrasonography,CT, or MRI).

 Thyroid scintigraphy can determine the 
functional status of a nodule detected by 
physical examination or anatomical imaging.



 Cold: 15–20%

 Indeterminate: 15–20%

 Multinodular: 5%

 Hot < 1%



 > 85–90% of thyroid 
nodules are cold 
(hypofunctional) on 
thyroid scintigraphy.



 With multinodular
goiters, the incidence 
of malignancy in cold 
nodules is lower, less 
than 5%.

 “Dominant”nodules
require further 
evaluation because of 
relatively increased 
risk.



 Detection of ectopic thyroid tissue (Lingual 
Thyroid)





 Functioning ectopic thyroid tissue should be 
considered metastatic until proven otherwise.





http://gateway2.ovid.com/ovidweb.cgi?View+Image=00003072-200403000-00008|FF18&S=IDNJHKJKIAECCN00D


Normal Thyroid
Lingual Thyroid

Agenesis

Dyshormonogenesis
Pendred Syn.

Right Lobe Hemiagenesis



 Differential diagnosis of mediastinal masses
(substernal goiter)



 To determine if a retrosternal mass is a goiter



 Thyroid cancer whole body scan



 Papillary

 Follicular

 Medullary

 Anaplastic

 Lymphoma

 Sarcoma



 Thyroid cancer cells 
are hypofunctional
compared to normal 
thyroid tissue and thus 
take up radioiodine to 
a lesser degree.

 This is the reason that 
cancer nodules appear 
cold on routine thyroid 
scans.



 Surgery
 Radioiodine Therapy
 T4 suppression therapy



 Postsurgical ablation of normal thyroid 
remnants

 Reduces local recurrences

 Patient to be followed with serum Tg and I-131 
whole body thyroid scans.

 I-131 treatment improves survival in 
patients with residual or recurrent 
differentiated thyroid cancer.





 Selective irradiation of :
 Thyroid remnants (Ablation)

 Microscopic DTC

 Non-resectable DTC

 Incompletely resectable DTC

 Disseminated iodine avid lung metastases

 Other distant metastatic lesions

 Eradicating disease
 Slowing disease progression
 Providing symptomatic relief



 Dose consideration

 Thyroid bed:100 mCi

 Cervical LN metastasis: 150 mCi

 Lungs metastasis: 175 mCi

 Bones metastasis: 200 mCi





 Well-differentiated 
papillary and follicular 
thyroid cancer.

 Post-thyroidectomy prior to 
radioiodine I-131 therapy

 For evaluating response 
therapy

Whole body I-123 thyroid cancer scans
pre- and post-I-131 ablation therapy.



 After therapy, the patient is placed back on 
thyroid hormone replacement and 
suppressive therapy.

 Retreatment is usually not considered for 
at least 6 and usually 12 months to avoid 
bone marrow damage.



 I-131 whole body scan 

 Post total thyroidectomy

 Thyroid cancer

 Radioactive iodine therapy 
in the past

 No thyroid is seen

 The distribution at 24 hours 
is normal with:
 Salivary gland
 Gastric uptake
 Urinary excretion



 Metastases in 
cervical lymph 
nodes and the 
lungs







 Medullary carcinomas and anaplastic
carcinomas do not concentrate radioiodine 
and are not detected with conventional 
thyroid scintigraphy.

 Octreotide

 MIBG


18F-DOPA-PET

 68Ga-DOTA-NOC PET



 Four parathyroid glands

 Two upper and Two lower

 Measuring: 6 mm × 3 mm

 Weighing 35–40 mg

 A fifth gland occurs in 10% of 
individuals

 Rarely, there may be only two 
glands or as many as eight.



 Primary hyperparathyroidism:

 Elevated PTH with hypercalcemia

 Most other causes of hypercalcemia, except 
parathyroid carcinoma, have reduced 
parathormone levels. 

 Imaging is performed for localization, not 
diagnosis.



 Two phases

 Early planar imaging at 15 minutes

 Late planar imaging at 2 hours after injection

 Single-photon emission computed tomography 
(SPECT) is increasingly being performed.

 Because the length of







 The sensitivity for detection of parathyroid 
adenomas larger than 300 mg in size is greater 
than 85–90% but is less for smaller adenomas. 

 The most common cause for a false negative 
study is the small size of the adenoma.

 The sensitivity for detection of hyperplasia is 
considerably lower than adenoma (~50–60%). 

 The most common cause for a false positive study 
is a thyroid adenoma.



CT plays a 
particularly 
important 
role in the 
localization 
of ectopic 
mediastinal
parathyroid 
adenomas 
(Fig 10). 
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