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The follow-up of differentiated thyroid cancer after total thy-
roidectomy and thyroid ablation is commonly based on serum
Tg determination and 131-iodine (131I) diagnostic whole-body
scan (WBS) performed in the hypothyroid state, 6–12 months
after thyroid ablation. Based on the greater sensitivity of Tg
measurement, with respect to WBS, the diagnostic yield of
diagnostic WBS has been questioned in patients who are off
L-T4 therapy and have undetectable Tg levels.

The aim of the present retrospective study was to evaluate
the diagnostic relevance of 131I WBS performed after thyroid
remnant ablation, in patients with undetectable serum Tg and
off thyroid hormone therapy. The study included 315 of 662
consecutive patients (47.6%) treated in our department be-
tween 1980 and 1990, who, at the first control WBS after thy-
roid ablation, had undetectable serum Tg levels in the hypo-
thyroid state. There were 54 men (17%) and 261 women (83%),
with a mean age of 40.9 � 13.1 yr (range, 12–76), followed for
a mean of 12 � 2.8 (range, 9–19) yr.

The control WBS was negative in 225 (71.4%) patients and
positive for persistent areas of thyroid bed uptake, frequently

of very low significance, in 90 (28.6%). No local or distant
metastases were discovered.

At the last follow-up visit (1999–2000), 281 (89.2%) patients
showed complete remission, with undetectable serum Tg off L-T4
and negative WBS. Persistent thyroid bed uptake, with unde-
tectable levels of Tg, was observed in 29 patients (9.2%) studied
during L-T4 withdrawal. Only 2 patients (0.6%) experienced local
recurrence (lymph-node metastases) during their follow-up.

In conclusion, our data suggest that the presence of unde-
tectable levels of serum Tg off L-T4 at the time of the first
control WBS after initial treatment, is highly predictive of
complete and persistent remission. With the exception of de-
tecting persistent thyroid bed uptake in a minority of cases,
the control WBS has never given information that could in-
fluence the following therapeutic strategy. On this basis, we
propose that the diagnostic 131I WBS may be avoided in pa-
tients with undetectable levels of Tg off L-T4. These patients
may be monitored with clinical examination, neck ultra-
sound, and serum Tg measurements on L-T4. (J Clin Endocri-
nol Metab 87: 1499–1501, 2002)

IN MANY CENTERS, the therapeutic strategy for differ-
entiated thyroid cancer is based on near-total thyroid-

ectomy, followed by 131-iodine (131I) ablation of residual
thyroid (1–3). The subsequent follow-up of these patients
includes a control 131I whole-body scan (WBS) and serum Tg
measurement in the hypothyroid state, within 1 yr after
thyroid ablation. These tests are aimed at ascertaining the
effectiveness of radioiodine ablation and excluding the pres-
ence of residual disease in the neck or at distant sites (4).
Usually, serum Tg measurement off l-T4 is superior to WBS
in predicting the presence or absence of local or distant
metastases. Detectable or elevated serum Tg levels correlate
with persistent disease, whereas undetectable levels are usu-
ally associated with complete remission, provided that
anti-Tg antibodies are not present in the circulation (5–9).
Based on this assumption, the question arises as to whether
the execution of routine WBS might be limited to patients
with detectable serum Tg and avoided in those with unde-
tectable serum Tg. In a recent study addressing this issue,
Cailleux et al. (10) reported that a diagnostic WBS, after
thyroid ablation, yields no additional information, with re-
spect to the results of serum Tg off l-T4. Measurable Tg levels
allowed the selection of patients requiring diagnostic and/or
therapeutic intervention. Based on this finding, we designed

the present retrospective study, aimed to assess the utility
of the first control WBS after initial treatment and its im-
pact on the subsequent outcome in 315 consecutive patients
with undetectable serum Tg and off l-T4.

Subjects and Methods

The study included 662 consecutive patients undergoing the first
control 131I WBS and serum Tg measurement in the hypothyroid state,
6–12 months after postsurgical ablation of residual thyroid with radio-
iodine (30–100 mCi), during the interval of 1980–1990. Patients with
positive anti-Tg autoantibodies were excluded from the study. Serum Tg
measurements, at that time, were detectable (�3 ng/ml) in 347 (52.4%)
patients, who were considered affected by residual or metastatic thyroid
tissue and are not the object of the study.

The other 315 (47.6%) patients had undetectable serum Tg (�3 ng/ml)
and represent the study group. They were 54 men (17%) and 261 women
(83%), with a mean age of 40.9 � 13.1 (range, 12–76) yr. Histology was
papillary thyroid carcinoma in 272 (86.3%) and follicular thyroid car-
cinoma in 43 (13.7%). According to the classification proposed by De
Groot et al. (1), 195 (62.0%) patients had class I disease (tumor limited
to the thyroid gland), 76 (24.2%) had class II (lymph node metastases),
17 (5.4%) had class III (tumor extending outside the thyroid capsule), and
27 (8.4%) had an undetermined class because of lack of information.

Subsequent follow-up ranged between 9 and 19 yr (mean, 12 yr). For
all patients, follow-up consisted of yearly clinical and ultrasound ex-
amination, periodic 131I WBS in hypothyroidism, and periodic serum Tg
measurements before and after l-T4 withdrawal.

Serum Tg measurements

At the time of the study (1980–1990), serum Tg was measured using
a commercial immunoradiometric assay (Sorin Tg, Saluggia, Italy) with

Abbreviations: cps, Counts per sec; 131I, 131-iodine; WBS, whole-body
scan.
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a sensitivity of 3 ng/ml. In more recent years, serum Tg was measured
by an immunometric assay (Immulite 2000 Thyroglobulin; Diagnostic
Products, Los Angeles, CA) with a functional sensitivity of 1 ng/ml.

131I WBS
131I WBS was performed after adequate withdrawal of l-T4 suppres-

sive therapy (TSH � 30 �U/ml) with a tracer dose of 4–5 mCi 131I. Up
to 1995, WBS was performed using a rectilinear scanner, 48–72 h after
a tracer dose of 4–5 mCi 131I. The time of scan was correlated with the
activity, expressed in counts per second (cps), and ranged between 50
and 150 min. Scan speed was 50 cm/min for �200 cps and 150 cm/min
for 200–500 cps. For more than 500 cps, the scan speed was 200 cm/min.
Since 1995, a one-head �-camera (Apex SPX 4000; Elscint Italia, Milano,
Italy) was used for WBS, with a high energy collimator. Scan speed was
10 cm/min, with a count total of at least 100,000 cpm. WBS, after
therapeutic doses of 131I (90–150 mCi), was performed 5–10 d after the
administration of the dose.

Results

Soon after surgery, all patients (n � 662) underwent thy-
roid ablation with 131I, at doses ranging from 30–100 mCi,
followed by posttherapy WBS. Residual thyroid tissue in the
thyroid bed, with or without abnormal areas of uptake out-
side the thyroid bed, was present in all cases. Six to 12 months
later, all patients underwent the first control 131I WBS and
serum Tg measurement in the hypothyroid state. At this
time, 315 patients (47.6%) had serum Tg less than 3 ng/ml.
These patients are the object of the study. At the time of
thyroid ablation, the posttherapy scan showed the presence
of thyroid bed uptake in all cases, with the addition of cer-
vical node metastases in 33 (10.5%) and distant metastases to
the lungs in 4 (1.3%) patients.

As shown in Fig. 1, the control 131I WBS, 6–12 months after
thyroid ablation, was negative in 225 (71.4%) patients and
was positive for residual uptake in the thyroid bed in 90
(28.6%). No patient had scintigraphic or clinical evidence of
local or distant metastases. Of the 90 patients with thyroid
bed uptake, 54 received a second course of radioiodine ther-
apy for ablation of residual thyroid, and 7 received 2 addi-
tional courses. Twenty-nine patients were not retreated. Dur-
ing the subsequent follow-up, extending from 9–19 yr, 281
(89.2%) patients remained free of disease (undetectable se-
rum Tg and negative 131I WBS), and 29 (9.2%) were free of
disease, with persistence of thyroid bed uptake and unde-
tectable serum Tg. Only 2 patients (0.6%) experienced re-

current disease in cervical lymph nodes. In 1 case, lymph
node metastases were discovered 2 yr after initial treatment
by neck ultrasound, confirmed by fine-needle aspiration cy-
tology, and treated by surgery. In the other case, lymph node
metastases were suspected 9 yr after initial treatment because
of elevated serum Tg off l-T4 (58 ng/ml), and confirmed in
a posttherapy scan performed after the administration of 100
mCi. The patient was successfully treated with 2 courses of
radioiodine therapy. Three (1%) patients died from nonthy-
roidal causes (Fig. 2). It is worth noting that when the sen-
sitivity of the Tg assay changed from 3 ng/ml to 1 ng/ml, all
the patients who were negative with the older assay re-
mained negative also with the new one.

Discussion

After initial treatment (near-total thyroidectomy and ra-
dioiodine thyroid ablation) for differentiated thyroid cancer,
elevated levels of serum Tg, in the hypothyroid state at the
time of the first control WBS, strongly suggest the presence
of persistent disease that needs to be discovered and treated.
In these cases, imaging with 131I, after diagnostic or (pref-
erably) therapeutic doses, may help localize the site of Tg
production (11–14).

In the opposite situation, i.e. when serum Tg is undetect-
able, an undetectable serum Tg is highly predictive of dis-
ease-free status. In this case, the results of WBS do not add
any valuable information, with the only exception being
persistence of minor uptake in the thyroid bed in a minority
of patients in whom the previous ablative dose of 131I was not
totally effective. This finding may or may not lead to a second
course of radioiodine therapy but, in any case, will not in-
fluence the final outcome, as demonstrated by the observa-
tion that the 29 patients not retreated with radioiodine for
persistent thyroid bed uptake had an excellent outcome, with
spontaneous disappearance of thyroid bed uptake, at the last
control WBS, in nearly one third of the cases (10 of 29). After
a mean follow-up of 12 yr, we observed only 2 neck recur-
rences, accounting for 0.6% of all patients, both discovered
by routine neck ultrasound.

Our results are in agreement with a similar study by Cail-
leux et al. (10), showing that in 210 patients with a Tg less than
1 ng/ml while hypothyroid, the control WBS was negative

FIG. 1. Results of the first control 131I WBS after surgery and thyroid
ablation in 315 patients with undetectable (�3 ng/ml) serum Tg, off
L-T4.

FIG. 2. Patients status during follow-up, based on clinical data, neck
ultrasound, and the results of the last serum Tg and 131I WBS during
hypothyroidism.
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in the large majority and positive in the thyroid bed in a small
minority (15/210). In the subsequent follow-up, only 2 pa-
tients (0.9%) experienced recurrent disease more than 3 yr
after initial treatment, detected by palpation and visible in
the posttherapy 131I WBS.

The results of Cailleux et al. and those of our report rein-
force the concept that the finding of an undetectable serum
Tg, off l-T4, is highly predictive of complete remission and
indicates the low usefulness of scanning patients with diag-
nostic doses of 131I. The follow-up of such patients may be
continued, with periodic serum Tg measurements on l-T4, in
addition to clinical and ultrasound examination. The recent
introduction of recombinant human TSH (Thyrogen; Gen-
zyme Transgenics Corp., Cambridge, MA) into clinical prac-
tice (15) will further facilitate follow-up, allowing measure-
ment of stimulated-Tg values in all patients with undetectable
basal Tg, or in selected cases. Diagnostic or therapeutic proce-
dures will be limited to patients showing positive Tg responses
to recombinant human TSH.
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