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I. Purpose 

The purpose of this guideline is to assist nuclear medicine 
practitioners in recommending, performing, interpreting 
and reporting the results of thyroid uptake measurements. 

II. Background Information and Definitions 
Thyroid uptake determination is the measurement of the 
fraction of an administered amount of radioactive iodine 
that accumulates in the thyroid at selected times following 
ingestion. Alternatively, thyroid uptake can be deter-
mined, less accurately, using intravenously administered 
99mTc-pertechnetate and a gamma camera. 

In this document, hyperthyroidism refers to an excess 
of circulating thyroid hormones.  

III. Examples of Clinical or Research Applications 
A. Guidance in determining the activity of 131I to be ad-

ministered to patients for therapy of hyperthyroidism 
due to Graves’ disease and toxic nodular goiter. The 
uptake measurement should be performed as close in 
time as possible to the treatment. 

B. Differentiation of subacute or painless thyroiditis and 
factitious hyperthyroidism from Graves’ disease and 
other forms of hyperthyroidism. 

C. Confirmation of the diagnosis of hyperthyroidism due 
to Graves’ disease. 

D. Note: Measurement of uptake is of limited value in di-
agnosing hypothyroidism. 

IV. Procedure 
A. Patient Preparation 

1. Avoidance of interfering materials 
The concentration of radioiodine in the thyroid is 
affected by many factors such as: 
a. Medications such as thyroid hormones and an-

tithyroid drugs.  
b. Iodine-containing food (eg, kelp) and medications 

(eg, iodinated contrast, amiodarone, betadine). 
 Uptake measurement should be delayed for a pe-
riod long enough to eliminate the effects of these in-
terfering factors. (As a general guideline, antithyroid 
drugs should be withheld for 2–4 d, T4 therapy for 
4–6 wks, T3 therapy for 2 wks. Uptake should be 
measured no sooner than approximately 2–4 wks af-
ter water-soluble iodinated contrast. The effect of 
amiodarone may persist for 6 months or longer.) 
 A low-iodine diet for 7–14 d before the ra-
dioiodine is often employed when uptake is used 
before large therapeutic doses for thyroid cancer. 

2. Large meals can slow absorption of ingested ra-
dioiodine and may interfere with early uptake 
measurements; therefore, the patient should avoid 
meals for at least 2 h before and 2 h after the oral 
dose of radioiodine if an early uptake is planned. 

A. Information Pertinent to Performing the Procedure 
1. History of interfering medications (eg, thyroid 

hormone, antithyroid drugs, iodine containing 
medications) 

The Society of Nuclear Medicine (SNM) has written and approved these guidelines as an educational tool designed to promote the cost-effective use 
of high-quality nuclear medicine procedures or in the conduct of research and to assist practitioners in providing appropriate care for patients. The
guidelines should not be deemed inclusive of all proper procedures nor exclusive of other procedures reasonably directed to obtaining the same results.
They are neither inflexible rules nor requirements of practice and are not intended nor should they be used to establish a legal standard of care. For
these reasons, SNM cautions against the use of these guidelines in litigation in which the clinical decisions of a practitioner are called into question. 

The ultimate judgment about the propriety of any specific procedure or course of action must be made by the physician when considering the circum-
stances presented. Thus, an approach that differs from the guidelines is not necessarily below the standard of care. A conscientious practitioner may 
responsibly adopt a course of action different from that set forth in the guidelines when, in his or her reasonable judgment, such course of action is
indicated by the condition of the patient, limitations on available resources, or advances in knowledge or technology subsequent to publication of the
guidelines.  

All that should be expected is that the practitioner will follow a reasonable course of action based on current knowledge, available resources, and the
needs of the patient to deliver effective and safe medical care. The sole purpose of these guidelines is to assist practitioners in achieving this objective.

Advances in medicine occur at a rapid rate. The date of a guideline should always be considered in determining its current applicability. 
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2. Exposure to iodinated contrast 
3. Ingestion of iodine-rich foods 
4. Pertinent laboratory data including the results of 

thyroid function tests 
5. Pregnancy/nursing status 

Postponing administration of 131I to lactating 
women until 6 or more weeks following cessa-
tion of lactation may decrease the radiation dose 
to the breast. Breast-feeding following the ad-
ministration of 131I should be stopped to prevent 
an unnecessary radiation dose to the infant.  

6. Results of prior thyroid imaging tests 
7. Results of prior thyroid uptake measurement 
8. Recent administration of other radionuclides 

C. Precautions 
Prolonged discontinuation of thyroid or antithyroid 
medications may be hazardous in some patients. 

D. Radiopharmaceutical 
1. Radioiodine is generally preferred. 
2. Uptakes may be performed in conjunction with 

99mTc-pertechnetate thyroid imaging. Careful 
validation of this technique is required. 

E. Data Acquisition 
1. Instrumentation 

A sodium iodide (NaI) crystal uptake probe with 
suitable lead shielding and a flat field collimator 
should be used. This is usually integrated with a 
multiple channel analyzer and recording com-
puter. 

2. Measurement of Uptake 
a. The measurement of thyroid uptake is usu-

ally performed 18–24 hr after administration 
of the radioiodine. In some circumstances, it 
may be performed between 2 and 6 hr after 
radioiodine ingestion, as well.  

The uptake is usually measured with 25–
30 cm between the face of the crystal and the 
anterior neck or phantom. Neck counts, lower 
thigh counts (body background), counts of a 
calibrated standard in a neck phantom and 
room background counts are preferably ob-
tained at each counting session. Alternatively, 
the radioiodine dose can be counted in the 
neck phantom before oral administration, and 
the counts obtained can be corrected for decay 
at each patient counting session.  

The ORINS, IAEA or a comparable neck 
phantom is recommended. 

 
Radiation Dosimetry for Adults 

 

Radiopharma-
ceutical 

Administered  
Activity 

MBq 
(mCi) 

Organ Receiving the 
Largest Radiation Dose 

mGy/MBq 
(rad/mCi) 

Effective Dose Equivalent 
mSv/MBq 
(rem/mCi) 

NaI-123 iodide* 
 

3.7–11.1 po 
 

(0.1–0.3) 

3.2 
Thyroid 
(12.0) 

0.11 
 

(0.41) 

99mTc-pertechnetate 
 

74–370 iv 
 

(2–10) 

0.062 
ULI** 
(0.23) 

0.013 
 

(0.048) 

Na131I iodide* 
 

0.15–0.37 po 
 

(0.004–0.01) 

360 
Thyroid 
(1300) 

11 
 

(41.0) 
    

* assuming 25% uptake 

** ULI—upper large intestine   

References:   
1.  Michael G. Stabin, PhD, CHP: Radiation Internal Dose Information Center, Oak Ridge Institute for Science and Education, Oak Ridge, 

TN, 1996. 
2.  ICRP Publication 53, Radiation Dose to Patients from Radiopharmaceuticals, 1994 edition. 
3.  Loevinger R, Budinger T, Watson, E: MIRD Primer for Absorbed Dose Calculations, Society of Nuclear Medicine, 1991. 
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b. Thyroid uptake can alternatively be meas-
ured using a scintillation camera, LEAP col-
limator and appropriate regions of interest. 
Validation of gamma camera techniques by 
comparison with a reliable standard is rec-
ommended. This technique may also be 
combined with extended whole-body ra-
dioiodine imaging to measure uptake in thy-
roid remnants following surgery for differen-
tiated thyroid cancer. 

F. Interventions 
None 

G. Processing 
Radioiodine uptake (RAIU) is calculated using the 
following equation: 

Administered counts are obtained either by counting 
the tracer actually administered to the patient or by 
counting a standard (equivalent to the administered 
dose) in a neck phantom, with correction for decay 
if necessary. 

H. Interpretation Criteria 
Reference values for thyroid uptake determinations 
must be obtained from the older literature, since it is 
not possible for each facility to determine contem-
porary values for radioiodine uptake in euthyroid 
individuals. In the literature, the normal range of 
values is usually given as between 10 and 35% for 
24-hr uptake, and between 6 and 18% for 4-hr up-
take. These values must be interpreted loosely, 
since they were determined with a variety of 
equipment, standards, uptake phantoms, and in in-
dividuals from populations with various levels of 
iodine intake, which may not be directly compara-
ble to the patients under study. 

 The primary usefulness of the radioiodine up-
take measurement is to differentiate Graves’ hyper-
thyroidism from that caused by subacute or painless 
thyroiditis or factitious hyperthyroidism. The diag-
nosis of hyperthyroidism or hypothyroidism is made 
with measurements of serum thyroid hormones and 
TSH levels. Thus this procedure is of relatively lit-
tle value in the diagnosis of hypothyroidism. 

The uptake value is susceptible to a variety of 
interfering medications and materials, most of 
which act to lower the uptake. Therefore, a higher 

Radiation Dosimetry for Children (5 year old) 

Radiopharmaceutical 

Administered  
Activity 

MBq 
(mCi) 

Organ Receiving the 
Largest Radiation Dose 

mGy/MBq 
(rad/mCi) 

Effective Dose Equivalent 
mSv/MBq 
(rem/mCi) 

Na123I iodide* 3.7–7.4 po 
 

(0.1–0.2) 

16 
Thyroid 

(59) 

0.54 
 

(2.0) 

99mTc-pertechnetate  37–185 iv 
 

(1–5) 

0.21 
ULI** 
(0.78) 

0.04 
 

(0.15) 

Na131I iodide* 

(usually not used in chil-
dren) 

0.15–0.37 po 
 

(0.004–0.01) 

1900 
Thyroid 
(7000) 

56 
 

(21.0) 

* assuming 25% uptake 

** ULI—upper large intestine 

References: 

1.  Michael G. Stabin, PhD, CHP: Radiation Internal Dose Information Center, Oak Ridge Institute for Science and Education, Oak 
Ridge, TN, 1996. 

2.  ICRP Publication 53, Radiation Dose to Patients from Radiopharmaceuticals, 1994 edition. 
3.  Loevinger R, Budinger T, Watson, E: MIRD Primer for Absorbed Dose Calculations, Society of Nuclear Medicine, 1991. 

100%
(cpm)CountsBackground–(cpm)CountsAdmin.

(cpm)CountsThigh–(cpm)CountsNeckRAIU ×=
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uptake generally carries more clinical significance 
than a lower uptake. Radioiodine uptake in toxic 
nodular goiter is generally lower than in hyperthy-
roidism of Graves’ disease. 

Interpretation of the results therefore requires 
some knowledge of the history and laboratory data, 
as well as a physical examination. The medication 
history is of particular importance, and efforts 
should be made to ensure that the patient is not in-
gesting iodine-containing materials, thyroid hor-
mone or antithyroid drugs, all of which can influ-
ence the radioiodine uptake. The actual time of in-
gestion of the last such medication is also of signifi-
cance in evaluating the uptake results. 

I. Reporting 
Reports should indicate the thyroid uptake, as well 
as the generally accepted normal range. Variations 
in uptake should be discussed in the context of the 
factors outlined above. Variations in uptake value 
itself do not diagnose the level of function of the 
thyroid (ie, more or less hyperthyroid), but must be 
seen in the context of many different factors includ-
ing iodine content of diet, history, medications, etc. 

J. Quality Control 
1. Energy spectrum of the MCA (multiple channel 

analyzer) should be evaluated at least annually. 
2. The probe sensitivity (cpm/mCi) should be de-

termined at regular intervals depending on fre-
quency of use and manufacturer's recommenda-
tions. 

3. Measurement of a long-lived check source using 
reproducible geometry should be performed 
each day of use for constancy and accuracy. 

K. Sources of Error 
1. Variations in neck to detector distance 
2. Inappropriate neck phantom 
3. Improper centering of the probe over the pa-

tient’s neck 
4. Electronic instability 
5. Background variation 
6. Interfering food/medications 
7. Contamination of the neck phantom 
8. Recent administration of other radionuclide 
9. Radioactivity in an adjacent area 

V. Issues Requiring Further Clarification 

None. 
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