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A Three Day, Double Isotope,
l-Triiodothyronine Suppression Test

of Thyroid Autonomy1'2

N. David Charkes, M.D.,3 Robert E. Cantor, M.D., and Bernard Coluboff, M.D.

Philadelphia, Pennsylvania

In 1965 Werner and Spooner described a test of thyroid autonomy which
has found wide acceptance in medical practice (1). They found that administra
tion of l-triiodothyronine (T-3) in doses of 75 to 150 mcg daily, for seven days,
suppressed the thyroid uptake of 131!in normal persons and in most patients with
nontoxic goiter. Little or no change occurred in patients with diffuse toxic goiter
(Graves' disease) and toxic nodular goiter. These findings have been amply con
firmed by others (2-17). Thyroid extract and 1-thyroxine have a similar action.

In these tests:
(1) T-3 is administered for two to seven days prior to the second uptake;
(2) The uptake is usually determined at 24 hours only;
(3) Thyroid scanning is not usually done in conjunction with the uptakes,

and when done, only one isotope (131!) is employed for both pre- and
post-T-3 scans.

A number of deficiencies in the original method became apparent when the
technique was applied to evaluation of localized areas of thyroid autonomy:

(1) Hormone administration for seven days prior to the second uptake
makes testing of hospitalized patients too time consuming to be practical;

(2) The use of only one isotope in goitrous patients with nonuniform iodine
deposition produees considerable difficulty in accurate interpretation of localized
areas of poor suppression on the second scan because of residual radioactivity
from the initial dose;

(3) The use of 100 microcuries of 131! for the initial scan necessitates an
equal or greater dose for the second scan, which results in an unduly high radia
tion dose to the thyroid gland.

1From the Department of Nuclear Medicine, Division of Radiology, Albert Einstein
Medical Center, York & Tabor Roads, Philadelphia, Pennsylvania.

2Presented at the 13th Annual Meeting of the Society of Nuclear Medicine, Philadelphia,
Pennsylvania, June 22-25, 1966.

3Present address: Division of Nuclear Medicine, Temple University Hospital, Philadelphia,
Pennsylvania 19140.
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We therefore investigated a three day, double isotope ( @Iand 1@I) method
for evaluation of thyroid autonomy by hormonal suppression. The time of three
days was chosen because pituitary depletion of TSH is effected within 36 to 48
hours of onset of thyroid hormone feeding ( 18 ). A two day suppression test has
proven workable in practice (5), but a high dose of T-3 ( 300 mcg/day ) was
employed. We felt that the additional day of hormone administration might avoid
spurious results because of incomplete depletion of pituitary TSH in some cases,
if smaller doses of T-3 were given. A three day test, using 100-150 mcg of T-3/day
has been shown to be practicable (12, 17).

In the past, little attention has been paid to the importance of coincident
thyroid scanning with the T-3 suppression test. Iodine-125 is normally employed
for the initial scan in our hospital, because its deposition can be resolved with
a higher degree of accuracy than can 131! (19). The second scan is done with
131!. By means of a pulse height analyzer, the 364 KeV photons of 131! can be

separated from the 27.4 KeV photons of the tellurium daughter of 125!, with only
5.6% scatter of the higher energy photons into the 125! window. There is no scatter
of 125! into the 131J window. In performing the radioiodine uptakes, the soft
123! (tellurium) x-rays are screened out of the detection probe by a 1/i @â€œlead

filter. Since our initial uptake is performed with 12 microcuries of 1311 and the
scan with 100 microcuries of 125!, less than 1%of the counts in the 125Jwindow are
due to â€˜@â€˜Icontamination on the initial scan1 and no 125!is seen on the (second)
131! scan. The concept of the double isotope suppression test was first proposed

by Levy et a! (20).

METhODS AND MATERIALS

The initial thyroid uptake was performed with approximately 12 micro
curies of 1311given in 20 cc of water and counted on a beeswax block. Neck counts
were performed at 2 and 24 hours, at a crystal-to-neck distance of 25 cm and
thigh counts subtracted to yield the â€œthyroiduptake.â€• At the conclusion of the
two hour uptake, approximately 100 microcuries of 1251 were administered by
mouth. This drink was also counted.2 Twenty-four hours later the 123Jthyroid
scan was performed at the 27.4 KeV photopeak window, using a 3 x 2 inch
sodium iodide crystal (Picker Magnascanner).

For the 3-day suppression test, 25 micrograms of T@3:@were given every 8
hours for 4 days, and on the fourth day, approximately 100 microcuries of 1311
were administered orally. Two and 24-hour uptakes were performed and a thyroid
scintigram was done at 24 hours at the 364 KeV photopeak. All thyroid scans were
performed with a 31-hole focusing collimator. Corrections for residual radio
activity in the gland were made assuming an effective half-life of 7.6 days.

x -@-_ x .056 = .0062
100 .985

2Less than 1% of the 1251 is present as 1261, the principal photons of which are 382 KeV
and 650 KeV and are detectable by the uptake probe. If not accounted for, this could result
in erroneously high 24-hour uptakes by up to 10%. These 126! counts are, therefore, added
to the counts in the 1311standard.

ScytomelUt (Smith, Kline and French, Inc.)
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TABLE I

EFFECT OF l-TRII0D0THYR0NIME ON THYROID UPTAKE IN PATIENTS WITH UNIFORM

SUPPRESSION ON SCINTIGRAM'

Initial Uptake Post T-3 Uptake % fall in
Diagnosis 2 hr 24 hr 2 hr 24 hr 24 hr uptake

Normal 13 37 6 16 56
16 37 8 17 54
7 21 4 83
17 38 5 15 60
19 40 4 10 75
28 40 9 13 67
19 27 5 9 65

Mean 66%

Nonfunctioni ng
nodule3 17 42 10 19 47

9 24 â€” 11 54
7 15 â€” 11 28
8 22 4 7 71

10 26 â€” 13 50
14 37 â€” 9 75

Mean 56%

Diffuse non
toxic goit& 8 36 â€” 4 89

8 13 â€” 6 54
12 40 5 9 78
33 45 9 23 50
15 33 4 7 79
16 32 8 23 30
13 36 8 17 53
7 19 5 7 62

16 41 â€” 17 57
14 4 8 42

10 19 â€” 7 65
S 9 6 7 28@

14 22 5 3 86
5 33 â€” 9 72

12 32 5 9 71
9 19 â€” 6 69

15 38 8 17 56
8 27 8 15 44

15 52 13 22 58
Mean 62%
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TABLE Iâ€”C0Nm.

EFFECT OF l-TRII0D0THYR0NINE ON THYROID UPTAKE IN PATIENTS WITH UNIFORM

SUPPRESSION ON SCINTIGRAM'

Initial Uptake Post T-3 Uptake % fall in
Diagnosis 2 hr 24 hr 2 hr 24 hr 24 hr uptake

Suppressible

functioning
nodule3 14 39 7 17 57

11 25 7 13 48

6 16 â€” 6 63
8 20 â€” 6 71
8 23 â€” 14 40
4 12 3 7 44

5 14 â€” 7 55
6 16 4 6 66

Mean 56%

Mixed nodule6 10 25 5 14 44
4 7 4 6 13@

6 23 9 62
Hashimoto's

disease 18 37 8 10 74
10 28 7 10 65

Post-op
hyperplasia 29 11 6 4 61

8 19 7 9 51
13 29 19 36

Mean 56%

Total46 Mean 59.5%

Range of Normal Uptakes: 2 hours < 20%; 24 hours 10-40%
â€˜2ndUptake begun on fourth day of hormone administration.
2Indicates not done.
3Thyroid gland otherwise normal.
4lncludes colloid and multinodular goiters, cause unknown.
â€˜Not included in mean (see text).
@Mixed non-f iinctioning and In nctioning (Suppressible) areas.
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In selected individuals, counts over various portions of the thyroid gland

were performed after the second scan with the 31-hole focusing collimator as
follows : With the window centered about the 364 KeV photopeak, one minute
counts were taken on a scaler leading from the analyzer of the scanner. Without

moving the probe, the amplifier and analyzer were then changed to record the
counts at the 27.4 KeV photopeak. One minute counts were again taken. The
probe was then moved to other positions over the thyroid gland and the 13L.J/125I
counts obtained. As a rule, 600 to 5,000 net counts were recorded in a minute

at 4 to 6 points over the gland. The â€œpoint countâ€• ratio was expressed as

net 131Jcounts
The maximum ratiowas compared with the averageof theratios

net1251counts.
elsewhere in the gland for each patient.

One hundred and eleven patients with a variety of thyroid disorders and

seven normal persons were studied by this method. These patients were selected

from patients referred to the Isotope Unit over a 3% year period, except that 26

patients with autonomous (â€œhotâ€•)nodules were consecutive patients with this

disorder. The diagnosis of hyperthyroidism, euthyroidism or hypothyroidism was

made in each case on clinicalgrounds,supportedby conventionallaboratory

studies.

In patientswith autonomous nodulesonly,10 unitsof TSH (Thytropar@,
Armour) were givenintramuscularly,afterthe second (post-T-3)two hour up
take. The post-TSH uptake and scan were begun at the conclusion of the T-3

study.

RESULTS

Normals and Suppressible Non-Toxic Goiter (Table I)

In allof these46 patients,uniform suppressibilitywas demonstratedby
means of pre- and post-suppressionscintigramsand confirmedby point-count
ratiosin 17 patients.Although some suppressioncould be demonstratedwhen
the initial 24 hour uptake was less than 11%, the degree of fall was minimal in 2

of 3 cases. If the original uptake was between 11 and 15%, the mean fall was

47% of the initial value; if the initial uptake was between 16 and 29%, the mean

fall was 59.5%. The mean fall in uptake was 59.5% in patients with initial uptakes

of 30% or more.

Of the patients in this group with initial 24 hour uptakes of 9% or greater, 28

of 29 showed a decrease in the two-hour uptake.

In 98% of the patients with initial 24 hour uptakes of 16% or more, the fall

in the 24 hour uptake was more than 30% of the initial value (Table II).

Untreated Diffuse Toxic Goiter (Table III)

The majorityof thesepatientsshowed a risein the24 hour uptake;in only
threedid the uptake fall(by 9%,11% and 16% of initialvalues).The two hour
uptake rose in nine of 10 patients. Variable results were found in nine patients

treated for the disease with drugs, radioiodine or surgery (Table IV).

In four patients with eye signs of Graves' disease (infiltrative ophthalmop

athy), but without overt thyrotoxicosis, the results were also variable (Table V).



of fall in
24 hour uptake No. of % of

from initial value' cases totalCumulative % oftotal<29%

12%2%30â€”39
24%6%40â€”49
715%21%50â€”59

1328%49%60â€”69
1124%73%70â€”79
920%93%80â€”89
37%100%90â€”99
00100%Total

46100%â€˜Excludes

2 cases with initial 24 hour uptake of <11%.TABLE

IIIEFFECT

OF l-TRIIODOTHYRONINE ON THYROID UPTAKE INPATIENTSWITHUNTREATED

DIFFUSE TOXICGOITER'Initial

Uptake Post-T3 Uptake% fallin2
hr 24 hr 2 hr 24 hr24 hruptake11

39 1840rise15
42 1938915
35 22311112
33 2654rise14
24 â€”33rise7
22 922019
41 2240050
43 5248rise47
57 â€”69rise18
45 1954rise21
47 3158rise14
46 13 3816
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TABLE II

FALL IN 24 HotiR THYROID UPTAKE AFTER ADMINISTRATION OF T-3 FOR 3 DAYS

IN PATIENTS WITH SUPPRESSIBLE GLANDS.

â€˜2nduptake begun on fourth day of hormone administration.
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BEFORECYTOMEL
I- 125.

Uptake

I

I

.38 @@4S

2hr.16%24hr.41%
17%

Fig. 1. (Y.K.) Diffuse non-toxic goiter with non.uniform iodine deposition and uniform
suppression by T-3. Maximum point-count ratio (131! â€”125!) was 1.2 X average for gland.

BEFORE CYTOMEL
1-125 lOOuc

Uptake
9%

24%

AFTER CYTOMEL
1-131 lOOuc

0.53

â€˜lb

7%
11%

- -131
r 1-125

2hr.
24 hr.

Fig. 2. (M.G.) Diffuse non-toxic goiter with nan-uniform iodine deposition demonstrat.
ing area of poor suppression in left lower pole. Point-count ratio here was 2.1 X gland average,
indicating that differences in the scans are not technical artifacts.

AFTER CYTOMEL
I-]31

â€”. 50
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Diffuse Non-Toxic Goiter

Twenty-five euthyroid patients were evaluated and uniform suppression was

found in 19 (Table I and Fig. 1 ). In six of these 19 patients, 1311/1251point-count
ratios confirmed the visual impression of uniform suppressibility ( maximum ratio

less than 1.3 x average ratio).

Five euthyroid patients with simple goiter, had localized areas of non
suppression or poor suppression (Table VI and Fig. 2), and in one patient the
entire gland was non-suppressible. In three of these six patients the overall uptake
fell considerably and the poorly suppressible areas were found only by means

of the repeat scan. In two of these patients point-count ratios confirmed the scinti
gram impression; the ratio over the poorly suppressible area was > 1.7 x that
over the remainder of the gland (2.0, 2.1). These patients did not receive TSH.

NODULAR GOITER

Suppressible Warm Nodules

In 8 of 14 patients with functioning (â€œwarmâ€•)nodules, the nodules were
suppressed to the same degree as the normal extranodular tissue (Table I and
Fig. 3). In seven of these eight cases point-count ratios confirmed the scintigram

impression (maximum ratio less than 1.3 x average ratio).

Non-Suppressible Warm Nodules

Six of the 14 functioning nodules were either non-suppressible or poorly sup
pressible, in all cases confirmed by point-count ratios (1.7-7.4 x average) (Table

VI and Fig. 4). The overall percentage fall in uptake, 57%, was not significantly
different from the suppressible group, indicating that the diagnosis of non-sup

pressibility must be made both by means of a repeat scan and uptake and not by

the uptake alone. All patients in this group were euthyroid.

Hot Nodules' (Table VI)

Patients were included in this group if (a) subsequent TSH stimulation

test revealed the presence of suppressed tissue (23 patients), or (b) because of
classical scintigram findings and lack of suppression of the nodule by T-3 (3
cases). One of these 3 latter cases was confirmed as toxic nodular goiter by his
topathologic examination (Fig. 5). Of the 26 patients, the 24 hour uptake rose
after administration of T-3 in 18, was unchanged in 2 and fell in 6 (5, 7, 12, 15,
and 32%of the initial value). Repeat 2 hour uptakes were performed in 21 cases;
the values rose in 19, did not change in one, and fell in one. The initial radioio
dine uptake study was within the normal range in 20 of the 26 patients and was
below the normal range in two.

@Ahot nodule collects more radioiodine than surrounding thyroid tissue and is autonomous
with regard to thyrotropin (34).



Method of Initial Uptake Post-T3 Uptake % fallintreatment
2 hr 24 hr fhr 24 hr 24 hruptake1-131

9 15 13 25rise1-131
8 21 â€” 29rise1-131

22 47 10 24501-131
15 27 â€” 34rise1-131
4 12 2 468Operation
5 20 7 200Operation
9 26 â€” 32riseOperation
9 27 4 1064Operation
4 8 5 12riseDrug
4 24 11 38riseâ€˜2nd

uptake begun on fourth day of hormoneadministration.TABLE

VEFFECT

OF /-TRIIODOTHYRONINE ON THYROID UPTAKE OF EUTHYROIDPATIENTSWITH

INFILTRATIVEOPHTHALMOPATHY1Initial

Uptake Post- T3 Uptake % fallinCase
2 hr 24 hr 2 hr 24 hr 24 hruptake1

8 25 8 2282
11 20 â€”â€” 22rise3
12 32 7 20384
13 32 15 47 rise
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In this group of 26 patients a wide spectrum of extranodular autonomy was
found, ranging from the classical single hot nodule with no extra-nodular tissue
visible (seven casesâ€”27%of total), through multiple hot nodules (4 cases) and hot
nodules associated with little to considerable extranodular iodine (18 casesâ€”69%
of cases) to generalized toxic nodular goiter (Plummer's disease: one caseâ€”Fig.
6). In these latter cases, the extranodular tissue was always as nonsuppressible
as the hot nodule and was widely distributed throughout the gland (Fig. 7).
In one patient the extranodular tissue was of equal avidity to the nodule for
radioiodine, so that the scan suggested asymmetrical Graves' disease (Fig. 5).
However, histopathological examination in this case revealed multiple follicular
adenomata indistinguishable from other autonomous nodules in this series and
different from the findings in diffuse toxic goiter, as well as suppressed tissue.

In six patients of the 118 in this series a final clinical diagnosis was not
reached. These patients are not included in the tables.

TABLE J\7

EFFECT OF l-TRIIOI)OTHYRONINE ON THYROID UPTAKE OF PATIENTS WITH TREATED

DIFFUSE Toxic GOITER'

â€˜2nduptake begun on fourth day of hormone administration.
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â€”.68

BEFORECYTOMEL
1-125 lOOuc

-

Uptake

AFTERCYTOMEL
1-131 100uc-1-131

r- 1-125

2hr. 14%
24hr. 39%

7%
17%

Fig. 3. (I.B.) Functioning nodule in an otherwise normal thyroid gland, showing sup
pression of nodule equal to normal tissue. Nodule proved to be a benign follicular adenoma
of pyramidal lobe.

BEFORECYTOMEL
1-125

AFTERCYTOMEL
1-131

-, .59â€” â€”w.

o

6%
19%

â€”3

Uptake
2hr.
24hr.

Fig. 4. (M.T.) Poorly suppressible functioning nodule of right lobe in an otherwise nor
mal gland. Point-count ratio over nodule (131! Ã· 125!) was 7.4 X gland average.

11%

â€¢,

.â€”.=@-@

r=.16â€” ____
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DISCUSSION

Our results demonstrate that the three-day T-3 suppression test is a valid
clinical tool which effectively separates hyperthyroid patients with diffuse or
nodular goiter from normal normals and patients with suppressible non-toxic
goiter. When used in conjunction with the scintigram and two iodine isotopes, the
test can detect autonomous thyroid tissue present in both nodular and diffuse
goiter, even in euthyroid persons.

In no patient with diffuse toxic goiter was the fall in the 24-hour radioiodine
uptake greater than 16%, whereas the smallest fall in the suppressible â€œeuthyroid
controlâ€• group was 28%. In only one of 26 patients with hot nodules was the fall
in uptake greater than 15%.

The mean fall in 24-hour uptakes, in the â€œeuthyroidcontrolâ€•group, 59.5%,
was less than the mean fall in a similar group of nine euthyroid patients to
whom we gave T-3 or seven to nine days (81%), or in hypophysectomized humans
(22). The published data on the T-3 test show that the uptake begins to fall on
thesecondpost-treatmentday,with a plateaureachedon day 5.Thus, although
the degree of suppression at three days is not maximal, it is sufficient to com
pletely separate autonomous from suppressible glands.

36%

Fig. 5. (A.G.) 65-year-old male with hyperthyroidism. Right lobe was 3-fold enlarged,
left lobe 1â€˜/2-fold,suggesting asymmetrical Graves' disease. Subtotal thyroidectomy revealed
follicular adenoma of right lobe (hot nodule) and multiple follicular adenomata of left, as
well as suppressed normal tissue.

Before Cytomel
1-131

Uptake
24hrs.

AfterCytomel
1-125

32%
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There is reason to believe that a minimum effective dose of T-3 exists which
can deplete the pituitary of its TSH stores. Starr and Liebhold-Schueck (23)
found that although 4.4 meg of T-3 per day had no effect on the uptake, 8.8 meg
produced a maximum drop, not exceeded by even 140 meg/day. McConahey and
Owen, however, found the effect of less than 25 meg per day to be inconsistent
(3). Greater dosesdid not produce a greater decline in the uptake, but the
nadir was reached earlier. Werner and Spooner ( 1) and Perimutter and Slater
(2) found no difference between the effectiveness of 35 and 75 meg of T-3 daily.

Although the T-3 suppression test has been uniformly based upon comparison
of 24 hour uptakes, we found that in 28 of 29 â€œeuthyroid controlâ€• patients the
two hour uptake also fell. Other investigators have reported similar results with
early uptake determinations (4, 12, 14, 15, 24). This early uptake was of con
siderable aid in differentiating patients with suppressible glands from those with
hot nodules who showed a decline in the 24-hour uptake (five cases of 26 ) . In
the latter cases there was a rise or no change in the two hour uptake, whereas
in patients with suppressible glands the two hour uptake almost always fell.
Sheline and McCormack described a euthyroid patient with a hot nodule whose
24-hour uptake fell from 38 to 29%, but whose 1 hour uptake rose from 7 to 8%
(25). Thus, reliance upon the 24-hour uptakes alone, without an early uptake in
patients with suspected toxic nodular goiter, could lead to an erroneous diagnosis.

In evaluating criteria for response to the suppression test, the percentage fall
in uptake is probably of greater value than the absolute figure finally attained.
Thus 98% of our â€œeuthyroid controlâ€• patients, with initial 24 hour uptakes of 16%
or more, suppressed by more than 30% of baseline uptake (comparable figures of
95% (2) and 93% (13) have been reported). However, three of these 46 â€œcontrolsâ€•
had final uptakes of more than 20%, the cutoff figure suggested by Werner (1). By
all other criteria, these three patients had suppressible glands. Furthermore, a
number of patients had initial 24-hour uptakes below 21%; this was common
among patients with hot nodules (12/26). In such cases, the use of an absolute
final value such as 20% has little meaning. Finally, variation in uptake method
ology from one laboratory to another may produce considerable variation in ab
solute uptake values, rendering comparison with published â€œstandardsâ€•misleading.

Our results support the contention of Miller (26) that autonomous nodular
goiter represents a wide spectrum of functional activities with a similar, if not
identical pathogenesis. Thus, we have demonstrated occult autonomy in euthy
roid persons with simple goiter (Fig. 2) and in functioning (warm) nodules (Fig.
4) (26-28); in other patients we found multiple autonomous nodules (four cases)
(27, 29-32) and generalized autonomy (Fig. 5-7), in addition to the single, clas
sical hot nodule. Our data also supports the thesis of Cope and associates that as
more hormone is produced by the nodule (or as it becomes more autonomous)
extranodular tissue is suppressed and if enough hormone is produced, hyperthy
roidism ensues (29).
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BEFORECYTOMEL
1-125

w

V

16%
30%

AFTERCYTOMEL
1-131

&
19%
35%

AFTERTSH
1-131

Uptake
2hr.
24 hr.

25%
43%

Fig. 6. (A.V.) 44-year-old hyperthyroid female with diffusely enlarged, lumpy thyroid,
demonstrating widespread autonomy and stimulation of suppressed tissue by TSH (Plum.
mer's disease).

BEFORECYTOMEL
I- 125

Uptake
2 hr.
24 hr.

AFTERCYTOMEL
I- 131

21%
41 %

AFTERTSH
I- 131

23%
34 %

38 %
53 %

Fig. 7. (F.F.) Hyperthyroid 45-year-old female, demonstrating hot nodule of left lobe
and extensive extranodular autonomous tissue. In addition, suppressed normal tissue could
be seen after TSH stimulation (arrows). Following 131! therapy, function of this suppressed
tissue returned to normal.
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In patients with hot nodules, complete absence of extra-nodular function,
either on the initial scan or following T-3 administration, was the exception rather
than the rule ( seven of 26 cases ) . Our ability to visualize extra-nodular tissue in
19 of 26 patients was considerably higher than the percentages reported by others
(31-33), but is in agreement with the data of Sheline and McCormack (25). This
is probably attributable to advances in instrumentation, rather than to differences
between patient groups. Although this extra-nodular tissue is nonsuppressible, it
can usually be stimulated by TSH, a property which differentiates it from truly
autonomous tissue (34 ) It appears that in most cases the extra-nodular tissue is,
therefore, suppressed normal tissue and reflects the ability of the thyroid gland
to trap and utilize iodine in the absence of TSH.

In view of the frequency of multiple hot nodules and of widespread auton
omy, however, the possibility that some of the extranodular tissue is autonomous
must always be considered. Thus in patient F. F. ( Fig. 7), the visualized extra
nodular tissue is autonomous and suppressed normal tissue is seen only after TSH
stimulation. Since the presence of suppressed tissue is a sine qua non for the
diagnosis of toxic nodular goiter (26), a TSH stimulation test should always follow
a T-3 test, which demonstrates both localized and generalized non-suppressibility.

Although occult autonomy was found frequently in both diffuse non-toxic
goiter (6/25 patients) and in functioning single nodules (6/14), the patients were
not randomly selected for study and these figures are, therefore, not necessarily
representative of these disorders as a whole. Our observations, however, corrob
orate Miller's statement that â€œinpatients without thyrotoxicosis some otherwise
nonsuspicious solitary nodules are autonomous and multinodular goiters often
have similar areasâ€• (35). These findings may explain occasional reports concern
ing the failue of patients with diffuse and nodular non-toxic goiter to suppress
with T-3, when routine scintigrams were not done as a part of the test (1, 11, 13,
14, 15).

The external point count ratio was of aid in evaluating scans made by differ
ent techniques, as well as in identifying suspicious areas of thyroid autonomy, in
non-toxic goiter. Figure two shows an area of localized thyroid autonomy, identi
fied by point counting, which might otherwise have been attributed to variation
in technique.

The point-count ratio was studied by an approximation method, because
not all of the errors in the test were quantitated. The 1311/1251ratio tends to be
increased by (1) residual 1311from the initial uptake; (2) 1261contaminating the
1251; (3) tissue absorption of the soft 1251 x-rays; (4) scatter of higher energy

131J photons (12% of total) into the 364 KeV window; and decreased by (5)

1311 scatter into the 1251 window. Factors (1) through (4) were not routinely

measured. Assuming a biological half-life in autonomous tissue of 46 days (half
normal), it can be shown that the principal sources of error in the ratio are those
due to the effective half-lives of the two isotopes and to statistical variation. Fac
tors (1), (2) and (5) amount to less than 6% of the counts and tend to cancel
each other out. With the three-day test, the ratio of the effective half-lives is 0.97.
Thus, for clinical purposes, the uncorrected ratio of the net 1311:1251counts pro
vides a close approximation to the true value. Variations in effective half-life,
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TABLE VI

EFFECT OF 1-TRIIODOTHYRONINE ON THYROID UPTAKE IN PATIENTS WITH AREAS

OF POOR SUPPRESSION OR NON-SUPPRESSION ON SCINTIGRAM'

DiagnosisClinical statusInitial 2 hr.Uptake24 hr.Final 2 hr.Uptake24 hr.%
fall in

24 hr.uptakeDiffuse

NonEuthy.92471154toxic
GoiterEuthy.

Euthy.
Euthy.
Euthy.
Euthy.4

7
10
18

59

17
25
43
115

â€”

5
25
â€”11

11
8

51
14rise

39
70

rise

riseFunctioningEuthy.725â€”962NoduleEuthy.

Euthy.
Euthy.
Euthy.
Euthy.8

13
3

12
620

35
19
22
196

9
â€”

5
â€”10

9
11
11
1149

75
58
52

41â€œHotâ€•

NoduleHyper.
Euthy.
Hyper.
Hyper.
Hyper.
Euthy.
Hyper.
Euthy.
Euthy.
Hyper.
Hyper.
Hyper.

Euthy.
Euthy.
Euthy.
Euthy.
Euthy.
Euthy.
Euthy.
Euthy.
Hyper.
Hyper.
Hyper.
Hyper.
Euthy.18

11
14
12
23

9
5

12
18
â€”

16
16
19

9
6
6
3
6

11
9
5
9
16
6

2041

21
27
26
34
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however, especially if the test is prolonged for more than one week, may alter
the ratio further. The ratio within a suppressible gland was always less than
1.3: 1, for any given area counted; that is, no area varied more than 30% from
the mean ratio for that gland. In patients with non-suppressible warm nodules,
or in autonomous areas in diffuse goiter, the ratio exceeded 1.7: 1 ( range 1.7-7.4).

Certain conclusions concerning the radioiodine uptake and scan may be
drawn from these data:

( 1) The radioiodine uptake in hyperthyroid patients with toxic nodular
goiter ( â€œhotnoduleâ€•) is usually normal ( 11 of 13 patients ) ( 32, 33) . Inasmuch as
a hot nodule may exist in a gland which is otherwise abnormal ( multinodular or
diffusely enlarged ) , it follows that in a patient with a multinodular or diffuse
goiter and suspected hyperthyroidism, a normal radioiodine uptake by itself does
not rule out thyrotoxicosis. A scintigram must also be obtained and a T-3 sup
pression test may be necessary.

(2) In euthyroidpatientswith occultautonomy,in both diffuseand nodular
goiter, the diagnosis of localized non- or poor-suppressibility by means of hormone
feeding can be made only by both a repeat uptake and scan, since the fall in
the overall uptake alone, after T-3, in such patients is usually marked.

(3) In euthyroidpatientswith overtautonomy (hot nodule on scan),the
radioiodine uptake is usually normal or low (11 of 13 patients).

(4) In occasional patients with hot nodules, there may be a fall in the
24-hour radioiodine uptake after T-3 (five of 26 cases). However, in all such
patients in this series, the two-hour uptake rose or did not change. This rapid
turnover of radioiodine was not seen in normally suppressible glands. Therefore,
it is necessary to perform an early uptake, as well as the 24-hour uptake, in con
ducting the T-3 suppression test. This phenomenon may explain reports in the
literature of patients with toxic nodular goiter whose 24-hour uptakes suppressed
after hormone administration (32), since in these cases, early uptakes were not
routinely done.

SUMMARY

A three-day test of thyroid autonomy has been described, utilizing l-triiodo
thyronine and two isotopes of iodine (1311 and 1251). The test separates patients
with hyperthyroidism, due to autonomy from euthyroid patients with suppres
sible glands.

In 98% of euthyroid patients with suppressible glands, the 24-hour uptake fell
by more than 30% from baseline values (16% or greater). In one of 12 patients
with diffuse toxic goiter and only one of 26 patients with toxic nodular goiter was
the fall in the 24-hour uptake greater than 30%.

Occult autonomy in diffuse or nodular goiters was detected by means of the
post-T-3 scan. The overall fall in radioiodine uptake in these patients was no
different from the suppressible control group. By means of the isotopic count
ratio obtained through a focusing collimator, localized areas of autonomy were
identified and studied.

An early uptake determination was found necessary to avoid misinterpreta
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tion of rapid iodine turnover ( fall in 24-hour uptake ) , after T-3 administration,

in some patients with overt autonomy.

In patients with hot nodules, whether cuthyroid or hyperthyroid, the initial
radioiodine uptake was usually normal ( 20/26 patients).

Autonomy was found to present a wide spectrum of functional appearances,
ranging from an occult area in a diffuse or nodular goiter, discovered only by
means of the suppression test, through the single hot nodule ( with or without
hyperthyroidism ) , to multiple nodules and generalized autonomy, always with
the presence of suppressed tissue ( except when occult, and in Graves' disease).

Occult autonomy was found in six of 25 selected patients with diffuse non
toxic goiter and in six of 14 selected functioning ( â€œwarmâ€•) nodules.

ADDENDUM

Since submission of this manuscript for publication, Burke has reported that
administrationof T-3 to 18 euthyroidpatientswith hyperfunctioningnodules
resultedina fallinthe24-hourRAI uptakeby more than 50% in2 casesand by
more than 30% in 7 (The Triiodothyronine Suppression Test, Amer. J. Med.
42:600-608, 1967). Early uptake determinations were not reported in this group
and we therefore cannot agree with Burke's conclusion that â€œhotâ€•thyroid nodules
with sufficient hyperfunction in the adenoma to cause suppression of function
in extra-autonomous tissue may exhibit variable degrees of â€œTSH-dependence.â€•
The results of our study clearly show that the effect of T-3 in these patients is
not one of suppression but is more likely a TSH-like action (stimulation), the
fall in the 24-hour RAI uptake probably representing accelerated discharge of
1-131 from the gland.
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