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Background

 

To detect recurrent disease in pa-
tients who have had differentiated thyroid cancer,
periodic withdrawal of thyroid hormone therapy may
be required to raise serum thyrotropin concentra-
tions to stimulate thyroid tissue so that radioiodine
(iodine-131) scanning can be performed. However,
withdrawal of thyroid hormone therapy causes hy-
pothyroidism. Administration of recombinant hu-
man thyrotropin stimulates thyroid tissue without
requiring the discontinuation of thyroid hormone
therapy.

 

Methods

 

One hundred twenty-seven patients with
thyroid cancer underwent whole-body radioiodine
scanning by two techniques: first after receiving two
doses of thyrotropin while thyroid hormone therapy
was continued, and second after the withdrawal of
thyroid hormone therapy. The scans were evaluated
by reviewers unaware of the conditions of scanning.
The serum thyroglobulin concentrations and the prev-
alence of symptoms of hypothyroidism and mood
disorders were also determined.

 

Results

 

Sixty-two of the 127 patients had positive
whole-body radioiodine scans by one or both tech-
niques. The scans obtained after stimulation with
thyrotropin were equivalent to the scans obtained af-
ter withdrawal of thyroid hormone in 41 of these pa-
tients (66 percent), superior in 3 (5 percent), and in-
ferior in 18 (29 percent). When the 65 patients with
concordant negative scans were included, the two
scans were equivalent in 106 patients (83 percent).
Eight patients (13 percent of those with at least one
positive scan) were treated with radioiodine on the
basis of superior scans done after withdrawal of thy-
roid hormone. Serum thyroglobulin concentrations
increased in 15 of 35 tested patients: 14 after with-
drawal of thyroid hormone and 13 after administra-
tion of thyrotropin. Patients had more symptoms of
hypothyroidism (P

 

�

 

0.001) and dysphoric mood states
(P

 

�

 

0.001) after withdrawal of thyroid hormone than
after administration of thyrotropin.

 

Conclusions

 

Thyrotropin stimulates radioiodine
uptake for scanning in patients with thyroid cancer,
but the sensitivity of scanning after the adminis-
tration of thyrotropin is less than that after the
withdrawal of thyroid hormone. Thyrotropin scan-
ning is associated with fewer symptoms and dys-
phoric mood states. (N Engl J Med 1997;337:888-96.)
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HYROID carcinoma is diagnosed in
14,000 people each year in the United
States.

 

1

 

 Most are effectively treated by sur-
gery, followed often by radioiodine thera-

py and always by thyroid hormone therapy to sup-
press the secretion of thyrotropin. These patients
require monitoring for recurrence of tumor, which
can occur decades later.

 

2,3

 

 In some patients, moni-
toring includes periodic discontinuation of thyroid
hormone therapy for radioiodine scanning

 

4,5

 

 and
measurement of serum thyroglobulin

 

6,7

 

 to detect re-
sidual or recurrent thyroid carcinoma. As a conse-
quence of discontinuing thyroid hormone therapy,
patients typically have symptomatic hypothyroidism,
some may not have a sufficient increase in thyrotro-
pin secretion for optimal imaging,

 

8

 

 and a few pa-
tients have accelerated tumor growth.

 

9-11

 

A solution to these problems is the administration
of thyrotropin to stimulate remaining thyroid tis-
sue.

 

12,13

 

 Recombinant human thyrotropin has the
properties and actions of native thyrotropin.

 

14-17

 

 In a
preliminary study, thyrotropin stimulated the uptake
of radioiodine by residual thyroid and thyroid-can-
cer tissue in patients who had previously been oper-

T
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ated on for thyroid carcinoma.

 

18

 

 The current study
was designed to assess the efficacy and side effects of
the administration of thyrotropin as compared with
the withdrawal of thyroid hormone therapy in a
larger group of patients with previously treated thy-
roid carcinoma.

 

METHODS

 

Study Patients

 

The subjects were 152 patients (mean age, 44 years; range, 20
to 84) with differentiated thyroid cancer for whom radioiodine
scanning was indicated according to their treating physicians. The
patients gave written informed consent to participate in the study,
which was approved by the institutional review committee at each
center. All but one patient had undergone total or subtotal thy-
roidectomy, and most had received radioiodine therapy. None
had received drugs or radiographic contrast agents that interfere
with the uptake of iodine by thyroid tissue. Twenty-five patients
did not complete the study or were excluded: 14 because of pro-
tocol deviations, 4 because of adverse reactions, 4 for personal
reasons, and 3 because of the inability of the independent review-
ers who evaluated the radionuclide images to reach consensus.
Consequently, the findings in the remaining 127 patients make
up the final results of the study.

 

Recombinant Thyrotropin

 

Recombinant thyrotropin (Thyrogen, Genzyme, Cambridge,
Mass.) was produced as previously described.

 

14,19

 

 Its biologic po-
tency was 10 U per milligram of protein (Second World Health
Organization International Reference Preparation, thyrotropin,
Human, for Bioassay, 84/703).

 

Study Design

 

Two whole-body scans with iodine-131 were obtained in each
patient, and the uptake of radioiodine was measured quantitative-
ly in foci of activity thought to be normal thyroid tissue or thy-
roid carcinoma. The first scan was performed after administration
of thyrotropin while the patient continued thyroid hormone ther-
apy, and the second was performed after withdrawal of thyroid
hormone therapy (Fig. 1). Thyroid hormone treatment consisted
of thyroxine in 97 patients, triiodothyronine in 6 patients, and
both in 49 patients, in doses sufficient to reduce serum thyrotro-
pin concentrations to less than 0.5 mU per liter. Thyrotropin was
given intramuscularly at a dose of 0.9 mg once a day for two days.
Twenty-four hours after the second dose, each patient was given

2 to 4 mCi (74 to 148 MBq) of iodine-131 orally. The first
whole-body scan was obtained 48 hours later. Thyroid hormone
therapy was continued for at least two weeks, and was then dis-
continued for at least two weeks until the serum thyrotropin con-
centration was greater than 25 mU per liter. The patient was then
given a quantity of iodine-131 within 20 percent of that previ-
ously administered, and whole-body scanning was performed
again 48 hours later.

 

Interpretation of Radioiodine Scans and Measurement 
of Uptake

 

The radioiodine scans were evaluated by three reviewers who
were not aware of the identity of the patient, the center, or the
sequence of the scans. The reviewers initially categorized the
technical quality of the scans, identified physiologic and abnormal
sites of activity and potential artifacts, and stratified the apparent
extent of disease on the basis of the presence of uptake in the thy-
roid bed or abnormal activity elsewhere in the neck, the lungs or
mediastinum, or other distant sites. The numbers and locations
of the foci of uptake were compared within each pair of scans to
classify the two scans as concordant or discordant. If a pair of
scans was discordant, the scan with the greater number of foci or
the more widespread distribution of foci was considered superior.
In 55 patients, the fractional radioiodine uptake in cervical foci
was determined with a thyroid probe, by computerized region-of-
interest analysis with a digital gamma camera, or both.

 

Other Measurements

 

Before each scan was obtained, the patient’s vital signs; serum
cholesterol, triglyceride, uric acid, creatinine, thyrotropin, and
thyroglobulin concentrations; and urinary iodine

 

20

 

 and creatinine
concentrations were measured. In 35 patients, serum samples
were obtained for thyroglobulin assay before and 48, 72, and 96
hours after the administration of thyrotropin and on the day of
radioiodine administration after withdrawal of thyroid hormone
therapy when the serum thyrotropin concentration was at least 25
mU per liter. Serum thyrotropin was measured by an immunoas-
say with a sensitivity of 0.1 mU per liter. Serum thyroglobulin was
measured by a radioimmunoassay (Kronus, San Clemente, Calif.)
with a sensitivity of 1 

 

m

 

g per liter. Antithyroglobulin antibodies
were also measured by radioimmunoassay (Thymune-T, Murex
Diagnostics, Dartford, United Kingdom); samples with values
greater than 1 U per milliliter were not analyzed for thyroglobu-
lin. Serum samples obtained one week after the second scanning
were tested for antithyrotropin antibodies.

Each patient’s clinical status was assessed by the Billewicz Scale
and the short-form Profile of Mood States on entry to the study

 

Figure 1.

 

 The Study Design.
TSH denotes intramuscular recombinant human thyrotropin.

Thyroid hormone therapy Withdrawal of thyroid hormone:
serum thyrotropin �25 mU/liter

0.9 mg
of TSH

0.9 mg
of TSH

2 – 4 mCi 131I 2 – 4 mCi 131IScan Scan

Day 1 Day 2 Day 3 Day 4 Day 5 Day 1 Day 2 Day 3
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and each time that radioiodine was administered. The Billewicz
Scale is an observer-rated evaluation of 14 symptoms and signs of
hypothyroidism.

 

21

 

 The short-form Profile of Mood States is a self-
administered assessment of six mood states (fatigue–inertia, de-
pression–dejection, vigor–activity, confusion–bewilderment, ten-
sion–anxiety, and anger–hostility).

 

22

 

Statistical Analysis

 

The numbers of superior scans obtained by the two techniques
were compared by the McNemar chi-square test. The differences
in prescanning serum thyrotropin concentrations, absolute and
fractional uptake of radioiodine, and prevalences of symptoms
and disordered mood states, as assessed by the Billewicz Scale and
the Profile of Mood States, were analyzed by the Wilcoxon
signed-rank test. All statistical tests were two-sided.

 

RESULTS

 

The characteristics of the 127 patients who com-
pleted the study are shown in Table 1.

 

Serum Thyrotropin Concentrations

 

The mean (

 

�

 

SD) serum thyrotropin concentra-
tions rose from a base line of 0.2

 

�

 

0.3 mU per liter
to 101

 

�

 

60 and 132

 

�

 

89 mU per liter 24 hours after
the first and second doses of thyrotropin, respective-
ly. Seventy-two hours after the second dose of thy-
rotropin, the mean serum thyrotropin concentration
was 16

 

�

 

12 mU per liter. In comparison, the mean
serum thyrotropin concentration on the day of ra-
dioiodine administration after withdrawal of thyroid
hormone was 101

 

�

 

77 mU per liter.

 

Whole-Body Radioiodine Scanning after Thyrotropin 
Administration and after Thyroid Hormone Withdrawal

 

In 65 patients (51 percent), both the scan ob-
tained after administration of thyrotropin and the
scan obtained after withdrawal of thyroid hormone
were negative. Among the 62 patients who had a
positive scan with one or both techniques, 45 had
radioiodine uptake limited to the thyroid bed, 10
had cervical activity consistent with local metastases,
4 had apparent intrathoracic metastases, 2 had skel-
etal or hepatic metastases, and 1 had activity inter-
preted as intrathoracic by one reviewer and as cervi-
cal by another.

The two scans were equivalent in 41 of the 62 pa-
tients (66 percent) who had at least one positive
scan (Fig. 2 and Table 2). The scan obtained after
administration of thyrotropin was superior (positive)
in 3 patients (5 percent), and the scan obtained after
withdrawal of thyroid hormone was superior in 18
patients (29 percent) (P

 

�

 

0.001) (Table 3). On the
assumption that all activity outside the thyroid bed
actually represented tumor, the staging of thyroid
cancer would be similar in 40 of the 62 patients (65
percent), including 6 of the 11 patients with cervical
activity outside the thyroid bed, 3 of the 4 patients
with intrathoracic activity, and the 2 patients with
radioiodine uptake in other distant regions.

Among all 127 patients, including those who had
concordant negative scans, the reviewers rated the
scans obtained after administration of thyrotropin as
equivalent (in 106 patients) or superior (in 3 pa-
tients) to those obtained after withdrawal of thyroid
hormone in 86 percent and as inferior in 14 percent.
The rates of concordant and discordant pairs of scans
were similar whether or not the patient had received
iodine-131 therapy previously.

There were no significant differences between pa-
tients with concordant scans and those with discord-
ant scans in any of the following features: age, sex,
weight, tumor type or extent of disease, previous ra-
dioiodine therapy, time since surgery or last iodine-
131 treatment, activity of iodine-131 administered
for scanning, serum thyrotropin concentrations or
estimated urinary iodine excretion (data not shown)
before administration of radioiodine for the two
scans, time after withdrawal of thyroid hormone
therapy, or investigational site.

Of the 18 patients for whom the scan obtained af-
ter withdrawal of thyroid hormone was superior, 10
were subsequently treated with iodine-131. Five re-
ceived iodine-131 to ablate thyroid remnants and
three to ablate cervical activity outside the thyroid
bed that was seen only on the scan obtained after
withdrawal of thyroid hormone. The serum thyro-
globulin concentrations had increased after adminis-
tration of thyrotropin in three of these patients. In
the remaining two radioiodine-treated patients for
whom the scans obtained after withdrawal of thyroid

 

*None of the characteristics of the 127 patients
completing the study protocol were significantly dif-
ferent from those of the remaining patients in the
cohort of 152 patients initially enrolled. Because of
rounding, not all percentages total 100.

†This patient had received previous radioiodine
therapy for hyperthyroid Graves’ disease and had
never undergone thyroid surgery.

 

T

 

ABLE

 

 1.

 

 C

 

HARACTERISTICS

 

 

 

OF

 

 127 P

 

ATIENTS

 

 

 

WITH

 

 T

 

HYROID

 

 C

 

ARCINOMA

 

.*

 

C

 

HARACTERISTIC

 

N

 

O

 

. (%)

 

Female sex 90 (71)

Type of cancer
Papillary
Follicular
Hürthle cell

112 (88)
12 (9)
3 (2)

Treatment status
Previous thyroidectomy and

radioiodine therapy
Previous thyroidectomy only
Previous radioiodine therapy only

98 (77)

28 (22)
1 (1)†

Sites of radioiodine-concentrating tissue
after most recent surgery

No uptake
Thyroid bed
Other cervical
Intrathoracic
Skeletal

3 
75 
34 
10 
5 
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hormone were superior, both scans showed uptake
in the thyroid bed, but the scans were categorized
as discordant because one additional focus was iden-
tified on the scan obtained after withdrawal of thy-
roid hormone. Of the eight patients with a superior
scan after withdrawal of thyroid hormone who were
not treated with iodine-131, only thyroid-bed activ-
ity was seen in five patients, and a single focus out-
side the thyroid bed was seen in three patients, who
were not treated because their serum thyroglobulin
concentration was low (one patient) or an artifact
was suspected (two patients).

 

Radioiodine Uptake after Thyrotropin Administration 
and after Thyroid Hormone Withdrawal

 

Among the 126 patients who had undergone
thyroidectomy, the mean thyroid-bed uptake of io-
dine-131 was higher after withdrawal of thyroid
hormone than after administration of thyrotropin
according to thyroid-probe analysis (0.4

 

�

 

0.7 per-
cent vs. 0.3

 

�

 

0.7 percent, P

 

�

 

0.004) in 47 patients
and region-of-interest analysis (0.5

 

�

 

0.9 percent vs.
0.3

 

�

 

0.6 percent, P

 

�

 

0.02) in 30 patients. When the
mean thyroidal uptake of radioiodine was corrected
for the differences in whole-body retention of iodine-
131, however, the average fractional-uptake value did
not differ in scans obtained after administration of
thyrotropin and scans obtained after withdrawal of
thyroid hormone (data not shown).

 

Serum Thyroglobulin after Thyrotropin Administration 
and after Thyroid Hormone Withdrawal

 

Serum thyroglobulin was measured in 35 patients
before administration of thyrotropin and at various
intervals after their first dose of thyrotropin and after
withdrawal of thyroid hormone. The serum thyro-
globulin concentration increased to 5 

 

m

 

g per liter or
more at some time in 15 patients. The increase oc-
curred after thyrotropin administration in 13 pa-
tients and after withdrawal of thyroid hormone in 14
patients. The serum thyroglobulin concentration
was higher after withdrawal of thyroid hormone in
11 patients and after administration of thyrotropin
in 3 patients, and it was not precisely quantified by
dilution studies in 1 patient. The serum thyroglob-
ulin concentrations were highest 72 or 96 hours af-
ter the first dose of thyrotropin in the 33 patients
studied at these times.

 

Clinical and Biochemical Changes after Thyrotropin 
Administration and after Thyroid Hormone Withdrawal

 

The patients had more symptoms after withdrawal
of thyroid hormone than after administration of thy-
rotropin. There were statistically significant differ-
ences between the two study periods for all 14 symp-
toms and signs of hypothyroidism on the Billewicz
Scale (weight gain, constipation, cold intolerance,
slow movement, paresthesias, deafness, diminished

sweating, hoarseness, dry skin, coarse skin, cold skin,
puffiness, slowed ankle jerk, and decreased pulse rate)
(P

 

�

 

0.001) and all 6 states of the Profile of Mood
States (P

 

�

 

0.001).
The mean heart rate was slower after withdrawal

of thyroid hormone than after administration of thy-
rotropin (78

 

�

 

12 vs. 68

 

�

 

11 beats per minute, P

 

�

 

0.001). The patients had significantly higher mean
serum concentrations of cholesterol (by 66 percent),
triglycerides (by 70 percent), uric acid (by 24 per-
cent), and creatinine (by 44 percent) after withdraw-
al of thyroid hormone than after administration of
thyrotropin (P

 

�

 

0.001 for all).

 

Adverse Effects and Assessment of Antithyrotropin 
Antibodies

 

Of the 152 patients enrolled in the study, 48 (32
percent) had adverse events, which were interpreted
by their treating physicians as definitely caused by
thyrotropin in 6 patients, probably caused by it in
20, and possibly caused by it in 22. The only com-
mon adverse event was nausea, which occurred in
25 patients (16 percent), but was usually mild and
short-lived. One patient with recurrent invasive thy-
roid carcinoma died of an apparent pulmonary em-
bolus six days after administration of thyrotropin.
No patient had detectable serum antithyrotropin an-
tibodies, including seven who had received thyrotro-
pin 7 to 16 months earlier.

 

DISCUSSION

 

We found that recombinant thyrotropin was effi-
cacious and safe for stimulating the uptake of radio-
iodine in patients with thyroid carcinoma who con-
tinued thyroid hormone therapy, but not as effective
as withdrawal of thyroid hormone. Treatment with
thyrotropin averted the hypothyroid symptoms and
mood disorders that occur after withdrawal of thy-
roid hormone. In 71 percent of patients with a pos-
itive scan obtained by one or both techniques, the
scan obtained after the administration of thyrotro-
pin was equivalent or superior to the one obtained
after withdrawal of thyroid hormone, whereas the
latter was superior in the remaining 29 percent.
Conversely, the scans obtained after withdrawal of
thyroid hormone were equivalent or superior to those
obtained after administration of thyrotropin in 95
percent of the patients with a positive scan. When
patients with negative scans — the finding most
commonly encountered in patients who have previ-
ously received radioiodine therapy — were included,
the scans obtained after administration of thyrotro-
pin were equivalent or superior to those obtained af-
ter withdrawal of thyroid hormone in 86 percent of
the patients.

Although the scans obtained after withdrawal of
thyroid hormone were rated superior by the inde-
pendent reviewers in more than one quarter of the
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A
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B

D

 

Figure 2.

 

 Radioiodine Scans in Patients with Thyroid Cancer after Administration of Thyrotropin and after Withdrawal of Thyroid
Hormone Therapy.
Panels A, B, C, and D show paired concordant whole-body scans. Panels A (anterior view) and B (posterior view) show scans in a
patient with metastatic thyroid carcinoma after thyrotropin administration; Panels C (anterior view) and D (posterior view) show
scans in this patient after withdrawal of thyroid hormone. Both sets of scans show abnormal foci of iodine-131 activity in the right
superior thorax. Physiologic nasopharyngeal activity is seen in the anterior views and in all the scans shown in Panels E, F, G, and
H. Panels E and F show paired discordant scans of the head, neck, and upper chest. The scan obtained after administration of
thyrotropin shows a single focus of thyroid-bed activity (Panel E), and a superior scan obtained after thyroid hormone withdrawal
shows two additional foci in the right thyroid bed and right cervical region (Panel F). Panels G and H show paired discordant scans
of the head, neck, and upper chest in another patient. The scan obtained after administration of thyrotropin shows three foci of
cervical activity (Panel G), and an inferior scan obtained after thyroid hormone withdrawal (Panel H) shows no abnormal foci. All
scans were performed 48 hours after the administration of 2 to 4 mCi of iodine-131.
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patients, the clinical importance of the difference is
uncertain. Of 12 patients with uptake in the thyroid
bed on the post-withdrawal scan alone, 5 were treat-
ed with radioiodine, a difference that reflects the vari-
ability in practice with regard to radioiodine therapy
in this circumstance. Of the six patients with addi-
tional iodine-avid lesions outside the thyroid bed
demonstrated only by the post-withdrawal scan, three
were treated with radioiodine. Both scans were pos-
itive in the seven patients with other metastases sub-
sequently treated with radioiodine. The additional
information provided by the withdrawal of thyroid
hormone must be balanced against the symptoms

that occur in most patients when they are hypothy-
roid for several weeks.

There are two possible explanations for the discord-
ant scans. First, radioiodine clearance is decreased in
hypothyroidism, resulting in higher bioavailability of
radioiodine for imaging after withdrawal of thyroid
hormone.

 

23

 

 Second, the degree and duration of stim-
ulation by thyrotropin produced by the dosing regi-
men in this study may not be optimal. Protocols pro-
ducing more prolonged stimulation by thyrotropin,
mimicking more closely that which follows with-
drawal of thyroid hormone, might be superior.

A limitation of the study design was that the se-

FE

HG
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quence of the two scans was not randomized. It
would have been inappropriate if a patient for whom
radioiodine therapy was indicated by a positive scan
on withdrawal of thyroid hormone or by an elevated
serum thyroglobulin concentration had been re-
quired to resume thyroid hormone therapy so that
another scan could be obtained after administration
of thyrotropin, because this second scanning would
delay radioiodine therapy. It is possible that the ra-
dioiodine administered for the first scan might have
“stunned” residual iodine-avid thyroid tissue, de-
creasing the sensitivity of the scanning after with-
drawal of thyroid hormone. However, this seems un-
likely, because 96 percent of the post-withdrawal

*P�0.001 for the comparison of scanned findings with
the two techniques.

TABLE 2. CORRELATION OF POSITIVE AND NEGATIVE 
RADIOIODINE SCAN FINDINGS AFTER 

ADMINISTRATION OF THYROTROPIN AND AFTER 
WITHDRAWAL OF THYROID HORMONE 

IN 127 PATIENTS WITH THYROID CARCINOMA.*

POST-THYROTROPIN

SCAN

POST-WITHDRAWAL 
SCAN

POSITIVE NEGATIVE

Positive 41 3

Negative 18 65

*The tumor–node–metastasis staging system of the American Joint Commission on Cancer was
used, with I denoting tumor localized to the thyroid gland or local spread in patients less than 45
years old, or primary tumor less than 1 cm in diameter and no spread in patients 45 or older; II,
distant metastases in patients less than 45 years old, or tumor greater than 1 cm in diameter and no
spread in patients 45 or older; III, local cervical invasion or lymph-node involvement by tumor in
patients 45 or older; and IV, tumor with distant metastases in patients 45 or older.

†The scans were classified as follows: 0, no abnormal uptake; 1, uptake in thyroid bed; 2, uptake
in neck outside thyroid bed; 3, pulmonary or mediastinal uptake; and 4, other distant uptake.

‡NA denotes not available because of interference by antithyroglobulin antibodies, and ND not done.

§The serum thyroglobulin concentrations shown were measured at the sole sampling time, 24
hours after the second dose of thyrotropin, except in Patients 1, 9, and 16, in whom serial samples
were obtained (see the Methods section) and for whom 48- or 96-hour values are shown.

TABLE 3. CANCER STAGE, SCAN CLASS, AND SERIAL SERUM THYROGLOBULIN

CONCENTRATIONS IN THE 21 PATIENTS WITH DISCORDANT RADIOIODINE SCANS 
AFTER THYROTROPIN ADMINISTRATION AND AFTER WITHDRAWAL 

OF THYROID HORMONE THERAPY.

PATIENT

NO.
CANCER

STAGE*
CLASS OF

RADIOIODINE SCAN† SERUM THYROGLOBULIN CONCENTRATION‡
RADIOIODINE

THERAPY

AFTER

THYROTROPIN

AFTER

THYROID

HORMONE

WITHDRAWAL

DURING

THYROID

HORMONE

THERAPY

AFTER

THYROTROPIN§

AFTER

THYROID

HORMONE

WITHDRAWAL

mg/liter

1 II 1 0 2 3 3 Yes

2 I 1 0 1 1 2 No

3 II 1 1 NA 2 7 No

4 I 0 2 2 134 233 Yes

5 I 0 2 2 2 3 Yes

6 I 1 2 NA NA NA Yes

7 I 0 1 1 1 1 Yes

8 I 0 1 15 27 98 Yes

9 II 0 1 2 3 5 Yes

10 II 0 1 26 78 ND Yes

11 III 0 1 2 2 7 Yes

12 III 1 1 2 5 ND Yes

13 III 1 1 57 55 124 Yes

14 I 0 1 3 6 5 No

15 I 0 1 NA NA NA No

16 III 0 2 or 3 2 4 7 No

17 I 1 2 3 2 3 No

18 I 1 1 3 4 4 No

19 II 0 1 10 7 3 No

20 II 0 3 4 4 3 No

21 I 0 1 2 2 2 No
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scans proved to be positive in patients with preced-
ing positive thyrotropin scans, the fractional radio-
iodine uptake in thyroid tissue was actually higher
after radioiodine dosing for the second scan, and
“stunning” occurs more often with higher doses of
radioiodine for scanning than were used in this
study.24

Measurement of serum thyroglobulin is a valuable
technique for detecting residual or recurrent thyroid
carcinoma.6,7 Although assessment of thyrotropin-
mediated thyroglobulin stimulation was not a pri-
mary end point of this study, the results in a subgroup
of patients demonstrate that exogenous thyrotropin is
capable of stimulating the release of thyroglobulin.
This finding suggests that administration of thyro-
tropin may increase the sensitivity of serum thyro-
globulin as a tumor marker.

The fact that with radioiodine scanning after the
administration of thyrotropin one can avert the
hypothyroidism that occurs after the withdrawal
of thyroid hormone therapy is potentially clinically
important. The consequences of even short-term
hypothyroidism — in terms of impaired work per-
formance, personal safety, and interpersonal rela-
tions — are familiar to physicians who have cared for
patients requiring periodic discontinuation of thy-
roid hormone therapy for radioiodine scanning. Al-
though a recent small study25 suggested that partial
withdrawal of thyroid hormone can facilitate scan-
ning while minimizing symptoms, this approach will
require more evaluation. Furthermore, after with-
drawal of thyroid hormone, the prolonged rise in se-
rum thyrotropin, which has tropic effects on residual
thyroid-cancer tissue, can promote tumor progres-
sion, with potentially serious clinical consequences,
particularly in patients with central nervous system
metastases.9-11

Thyrotropin was well tolerated by most patients in
this study. The side effects were limited to nausea,
which was short-lived and mild in most patients. An
antithyrotropin immunoglobulin response was not
detected, even among patients who had previously
received thyrotropin.

In conclusion, thyrotropin was effective in stimu-
lating the uptake of radioiodine for scanning in pa-
tients who had been treated for thyroid cancer. Thy-
rotropin-mediated diagnostic scans were as sensitive
as those obtained after withdrawal of thyroid hor-
mone in the majority of patients, but 29 percent of
the patients with positive scans had superior scans
after withdrawal of thyroid hormone. This resulted
in more advanced tumor staging in 6 percent of the
patients and led to radioiodine treatment of 13 per-
cent of the patients. Thyrotropin also stimulates the
production of thyroglobulin by residual thyroid tis-
sue, which may increase the usefulness of this tumor
marker in patients treated with thyroid hormone
who have had thyroid tissue ablated. The patients

had significantly fewer symptoms when they were
taking thyrotropin and continuing thyroid hormone
therapy than when they discontinued thyroid hor-
mone therapy.

We are indebted to Juan Francisco Fierro, M.D., Colum A. Gor-
man, M.D., Gregory A. Ledger, M.D., S.-G. Park, M.D., Gregory
Randolph, M.D., Christine Schneyer, M.D., Monica Skarulis, M.D.,
Irini Veronikis, M.D., Steven Tollin, M.D., Maralyn Valentine,
M.D., Karen M. Auwaerter, R.N., Craig Cochran, R.N., Sheryl M.
Ness, R.N., Roxanne Schock, R.N., Naomi Walpert, R.N., M.S.,
Millie Whatley, N.M.T., and Bernadette White, R.N., who skillfully
contributed to these studies and to the care of the patients; and to
Ms. Deirdre Maxted for assistance with study coordination and data
analyses.
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