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NUCLEAR MEDICINE SERVICES       

 

SUBJECT:  THYROID METASTASES STUDY (I-123, I-131)  

 

 
OVERVIEW:  
 

The Thyroid Metastases Study with radioiodine demonstrates the distribution of functioning thyroid tissue both 

residual normal tissue in the thyroid bed and functioning metastases.  Small amounts of iodine that accumulates in 

the salivary glands, nares, and stomach may be shown as well. 

 

INDICATIONS:   Detection and localization of persistent or recurrent functioning thyroid cancer (1-3). 

 

EXAMINATION TIME:   
 With I-123: (Pre-I 131 Rx) 

 Initially:  15 minutes for radiopharmaceutical administration 

 At 1hr: 15minutes for whole body standard uptake 

 Imaging 6 and 24 hours later:  120 minutes for whole body images and statics. 

 At 24hr: 15minutes for neck / whole body uptake 

 

 With I-131: (Post-I 131 Rx) 

 Initially:  15 minutes for radiopharmaceutical administration 

 Imaging 48 hours later:  120 minutes for whole body images and statics. 

 

PATIENT PREPARATION: 
The technologist records a history on the Thyroid Information Sheet. The nuclear medicine physician records his/her 

palpation findings on the same form. 

 

Female patients must have a negative pregnancy test prior to receiving a dose. 

The patient must be on a low iodine diet for 3 days prior to the dose.   

 

1. No multi-vitamins/minerals for 7 days prior to the dose. 

2. No seaweed, kelp, shellfish or fish 3 weeks prior to the dose. 

3. Resume normal diet 24 hours after dose. 

 

Stimulation of potentially functioning thyroid tissue by one of the following methods: 

1. Withdraw thyroid replacement hormones (4,5): 

a. Thyroxine (T-4) (e.g. (Synthroid) for at least 3 weeks. 

b. Levoxyl, synthetic thyroid, leothyroxine for 4 weeks. 

c. Triiodothyronie (T-3) for at least 7 days. 

 

2. Inject recombinant human thyrotropin (e.g. thyrogen) on two consecutive days and administer the 

radiopharmaceutical on the third day (6). 

 

The patient must not have had intravenous iodinated contrast material (angiogram, IVP, or CT with 

contrast) for at least 6 weeks (1,4) or intrathecal iodinated contrast material (myelogram) for at least 3 

months 91). 

 

The patient should be NPO for at least 4 hours prior to radiopharmaceutical administration and for at least 2 

hours afterwards (4). 

 

Remove all items of clothing, which may contain excreted radioactivity, which may cause artifacts, e.g. 

handkerchiefs from pockets (7,8). 
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EQUIPMENT & ENERGY WINDOWS: 

 Gamma camera:  Small or large field of view. 

 

Collimator:  Pinhole  

 I-123:  Low energy, parallel hole collimator and pinhole collimator. 

 I-131:  High energy, parallel hole collimator and pinhole collimator. 

 

Energy windows:   

 I-123:  20% window centered at 159 keV. 

 I-131:  20% window centered at 364 keV. 

 

RADIOPHARMACEUTICAL, DOSE, & TECHNIQUE OF ADMINISTRATION: 

 Radiopharmaceutical:  

 I-123 as sodium iodine (9-11). 

 I-131 as sodium iodide (12). 

 

Dose:   

 I-123:  1.5 to 2 mCi (74 MB1) (9,10). 

 I-131:  5 mCi (74-370 MBq) (13-15) or 4 mCi when used with thyrogen (6). 

Technique of administration:  Oral. 

 

If I-123 dose is used, Count one capsule of I-123 as a standard for an uptake calculation and measure it at 

the same time the patient dose is measured. 

 Count single capsule as neck standard (save data) 

 Count whole body at 1 hour 10 feet across hall(save data) 

 

If  I-131 dose is used for the scan order a 10 to 50 uCi I-131 standard for an uptake calculation.  Measure it 

at the same time the patient dose is measured.  

 

PATIENT POSITION & IMAGING FIELD: 
 Patient position:  Supine. 

  

Imaging field:  Whole Body; upper extremities and lower extremities below the knees may be omitted. 

 

ACQUISITION PROTOCOL: 

Imaging time: 

 I-123:  6 and 24hours (9,10). 

 I-131:  72 hours. 

 

Acquire Anterior and Posterior images of the head, neck, chest, abdomen, pelvis, and thighs (3). 

 

Whole body technique with a scan rate of no more than 5 cm/min 91). 

 

Acquire Anterior and Posterior images of the neck (with the neck extended), abdomen and pelvis. Overlapping static 

images with 10-minute acquisition times. 

Acquire 10 minute static image of the standard at the same distance as the thyroid in the above neck image. 

 

Acquire  anterior marking the suprasternal notch and chin on a separate image. 

 

PROCESSING: 

 If required, calculate an uptake for the area of the thyroid and /or areas of metastases. 

 Draw ROIs around the thyroid and /or metastatic areas, standard capsule and background areas.  Based 

on the standard counts (counts/mCi) calculate the dose counts and then calculate the uptake. 
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OPTIONAL MANEUVERS: 

 Acquire anterior image of the neck with pinhole collimator for 10 minutes. 

 Delayed images with I-131 may be acquired at 72 hours or later (14,16). 

 Imaging following I-131 therapy:  Whole body imaging may be performed following I-131 treatment 

for thyroid cancer (14,17,18). 

 Whole body imaging with F-18-fluorodeoxyglucose is useful for demonstrating undifferentiated 

metastases that are not well seen with I-131 [See Tumor Glucose Metabolism Study in the Tumor 

Section.] 

 Whole body imaging with T1-201 or Tc—99m-sestamibi (19,20): 

o The patient need not discontinue thyroid hormone medication. 

o Administer 4 mCi (148 MBq) of T1-201 or 25 mCi (925 MBq) of Tc-99m-sestamibi 

intravenously. 

o Acquire whole body images as outlined above at 20-30 minutes after injection. 

 Medullary thyroid cancer.  This cancer has been successfully imaged with Tc-99m-DMSA and In-111-

octreotide (21,22). 

 Hrthle cell thyroid cancer:  This cancer has been successfully imaged with Tc-99m-sestamibi (23). 

 

Principle Radiation Emission Data –I-131 

 Physical half-life = 8.04 days. 

 

Radiation   Mean % per disintegration  Mean energy (keV) 

Beta-4     89.4    191.5 

Gamma-14    81.2    364.5 

 

Dosimetry – For thyroid agents 

 

 


