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Thyroid scans were performed at 4 and 24 hr after administration of
Na1231solution in 124 examinations. The 4-hr and 24-hr scans were found

to be of equal diagnostic value. Thus, in individuals with structural thyroid
abnormalities, one can effectively reduce the time required for scan evalua
tion from the standard 24 hr to 4 hr.
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Most of the patients sent to a nuclear medicine
clinic for thyroid evaluation are referred for the
appraisal of structural abnormalities, and these most
frequently include thyroid goiter or nodules. Until
recently, the usual method of evaluation was to give
an oral dose of 13II and have the patient return the
next day for a rectilinear thyroid scan. The 24-hr
interval between dosing and scanning is inconvenient
for the patient, who must find time for the procedure
on two consecutive days. The two widely separated
visits are a particular hardship to patients who work
and to those who must come to the hospital from
a considerable distance.

Technetium-99m as pertechnetate is widely and
successfully used as an alternative scanning agent to
1:!1I,but inconsistencies have been reported in the

imaging of multinodular goiters and carcinomas
(1,2).

Iodine-123, which has been proposed as the ideal
agent for thyroid scanning (5), offers most of the
advantages of "'""TcO.," while eliminating its draw
backs. Iodine-123 has a manageable principal
gamma energy of 159 keV, no beta decay, and a
short half-life (13 hr), and it can be used with both
the rectilinear scanner and the scintillation camera.
Per microcurie administered, the dose absorbed by
the thyroid gland is about one-hundredth that of
131I, and the whole-body dose is decreased by a
factor of more than 10 (4). Thus, the microcurie
dose of 123Ican be increased considerably over that
used for I31I without unacceptable radiation expo

sure to the patient. The increased scanning dose
allows for greater image contrast, especially when

the uptake is low. Because ]-:iI is both trapped and

organified, it should indicate the functional charac
teristics of the visualized tissue as reliably as I3II, as

long as enough time has elapsed for organification.
The high-contrast high-resolution images obtainable
within a few hours of 12:tladministration permit scan

evaluations of a thyroid nodule or goiter during a
single patient visit (5,6). We report our experience
with 1L>3Ithyroid scans in a large group of patients

with structural irregularities of the thyroid.

MATERIALS AND METHODS

One-hundred-twenty consecutive patients (124
studies) referred to our nuclear medicine clinic were
given 400 /Â¿Ciof Na1-3! solution. In six instances,

scans of the neck were performed in conjunction
with whole-body images in search of residual thy
roid tissue or mÃ©tastasesfollowing total thyroidec-
tomy for carcinoma. These patients received 2 mCi
of 123Iinstead of 400 /Â¿Ci.At the University clinic,
the subjects were scanned with a 3-in. fine-focus
collimator at 4 and 24 hr after dose administration.
Information density was adjusted to 800 and the
line spacing to 2 mm. No background subtraction or
contrast enhancement was used. Images were re
corded on both x-ray film and Teledeltos paper. The
thyroid gland was palpated while the patient was
still under the scanner, and nodules were localized
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FIG. 1. lodine-123 scans at 4 and 24 hr in three patients. Top:
Multinodular goiter (4-hr uptake, 12%; 12-hr uptake, 15%). Middle:
Autonomous nodule on suppression (4-hr uptake, 5%; 24-hr up
take, 9%). Bottom: Solitary cold nodule (4-hr uptake, 7%; 24-hr up
take, 23%).

and outlined on the Teledeltos picture. The proce
dure at the Veterans Hospital Clinic was essentially
the same as at the University, except that the images
were obtained using a 3.5-in. focused collimator*
and \\ n-in. line spacing. Instead of Teledeltos paper,
thyroid topography was mapped on an oscilloscope
image by an electronic marking device.

The scans at 4 and 24 hr were read at the time
they were performed. In addition, each pair of scans
was reviewed at the conclusion of the entire project.
The criteria used in comparing the 4- and 24-hr
scans were (A) whether or not the diagnostic con
clusions suggested by the pair of scans were identical,
and (B) whether or not one scan contained diagnos
tic information not found on the other.

RESULTS

Of the 124 pairs of scans reviewed, every set met
both of our standards for concordance. In each case,
the diagnosis derived from the 24-hr scan was made
just as easily using only the 4-hr scan (Fig. 1). The
quality of the early images seemed uniformly as high
as those of the 24-hr scans.

When classified purely on the basis of morphologic
characteristics without regard to thyroid functional
state, our material included 32 glands that were nor

mal in size and structure, 12 isoresponsive nodules,
20 solitary or dominant cold nodules, 23 diffuse
goiters, 14 multinodular goiters, and 8 cases of thy-
roiditis without discrete nodularity. Three of five pa
tients with isolated functional nodules were later
rescanned with the patient on suppression doses of
L-triiodothyronine. All three suppression tests re
sulted in the diagnosis of an autonomous nodule.
Two scans were nondiagnostic at both 4 and 24 hr
due to iodine from recent radiologie contrast studies.
This interference came to light only after the com
pletion of the studies. Of the six postthyroidectomy
examinations, five revealed small foci of iodine-
concentrating tissue in the neck. We did not obtain
4-hr whole-body scans.

A majority of patients had 4- and 24-hr uptakes
recorded as part of their clinical workups. At the
end of this study, these values were broken down in
order to ascertain whether our scans were obtained
over a broad range of thyroid functional states, in
cluding a number of patients with very low uptakes.
The range of 24-hr uptakes extended from 1 to 82%
and included ten cases with uptakes below 5%.
When the two cases of iodine residual are excluded,
8 of our 124 patients (6.6%) are classified as hav
ing low uptake at 24 hr. The 4-hr uptakes were dis
tributed between 1 and 30%, with 23 instances of
less than 5% uptake.

DISCUSSION

These results indicate no discernible difference in
diagnostic quality between 12:|I thyroid scans per

formed at 4 hr and at 24 hr after dose administra
tion. Because of the very favorable counting statistics
from the increased dose possible with 1MI,this obser
vation holds even at very low levels of 123Iuptake,

as found in 6.6% of our patients. In a few cases,
scintillation-camera views were used to delineate bet
ter a nodule that was equivocal on the rectilinear
study. The early camera images were just as helpful
and satisfactory as their 24-hr counterparts. Assum
ing the general availability of 1MI, it is now feasible
to reduce the time required for thyroid-imaging stud
ies from 24 to 4 hr. With conventional procedures,
this conclusion applies only to cases in which there
is a question of a structural thyroid abnormality in a
euthyroid individual. The extension of the concept
to the evaluation of thyroid dysfunction must await
analysis of 4-hr U>:1Iuptake data.

The implications of a shortened thyroid-study pe
riod with '-"I are great for both the patient and the

examiner. However, there are instances when the
longer half-life of 131Iis needed for later scans at

48, 72, or 96 hr. This happens, for example, during
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New MIRD Committee Publications
Pamphlet #1, Revisedâ€”A Revised Schema for Calculating the Absorbed Dose from Biologically Dis
tributed Radionuclidesâ€”1 2 pp.

Describes how to calculate the radiation dose and establishes a mathematical formalism for sim
plifying dose calibrations. This number is a revision of Pamphlet #1, which was first published
February 1968 as part of MIRD Supplement #1. It introduces the term "S," the absorbed dose per

unit cumulated activity, and offers more information on the requirements of a kinetic model.
$6.75 with binder; $4.50 without binder.

Pamphlet #10â€”Radionuclide Decay Schemes and Nuclear Parameters for Use in Radiation-Dose
Estimationâ€”Approx. 125 pp.

Provides essential radioactive decay scheme information in convenient form on more than 120
medically important radionuclides. This publication updates and supersedes Pamphlets 4 and 6 which
provided data for 54 radionuclides. In loose-leaf binder format for ease of updating and adding
additional radionuclides.

$8.75 with binder; $6.50 without binder.
Pamphlet #11â€”"S" Absorbed Dose per Unit Cumulated Activity for Selected Radionuclides and

Organsâ€”Approx. 255 pp.
The tabulated values of "S" in this publication simplify dose calculations. Instead of requiring

separate consideration of each radiation of the decay scheme and its associated absorbed fraction,
the "S" tabulation permits dose calculations by simply referring to a single table entry for each organ
combination. This pamphlet provides "S" values for 117 radionuclides plus 6 parent and short-lived

daughter combinations as a uniformly distributed source in 20 source organs irradiating 20 target
organs which include ovaries, red bone marrow, testes, and total body. In loose-leaf binder format
for ease of updating and adding additional radionuclides and source and target organs.

$10.20 with binder: $7.95 without binder.

Extra binders available at $3.75 each.

Please address all orders to:
MIRD Pamphlets
Society of Nuclear Medicine
475 Park Avenue South
New York, N.Y. 10016

CHECKS MADE PAYABLE TO THE "SOCIETY OF NUCLEAR MEDICINE" OR A PURCHASE ORDER MUST

ACCOMPANY ALL ORDERS.
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