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Value of serum thyroglobulin in the follow-up
of patients with differentiated thyroid carcinoma.
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Determination of the serum thyroglobulin (Tg) level has been widely used as a tumor
marker in the follow-up of patients with proven differentiated carcinoma of the thyroid. In this
study, serial follow-up measurements of the serum Tg levels of 150 differentiated thyroid
cancer patients were evaluated to determine the value of this method in patient management.
The serum Tg levels determined at intervals of at least six months in each patient who was
followed for a period of one to three years. Whole-body radioiodine scans were also carried out
in all patients. The false-positive rate of serum Tg in patients in the remission group was 10.2%

- and the false-negative rate in the group with the disease was 13.1%. The sensivity and
specificity of serum Tg was 86.8% and 89.8%, respectively. The serum Tg level was more
sensitive than whole-body radioiodine scan, the accuracy of measurement being much increased
when these two modalities were combined. Increased discriminative value of serum Tg for the
detection of residual cancer was noted in patients who were not on thyroid hormone therapy,
but results also proved to be valuable during hormonal treatment. Hence, serum Tg determi-
nation is of value in the follow-up of patients and can reduce the frequency of whole-body
radioiodine scan.
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There is increasing evidence that the level of
serum thyroglobulin (Tg) is a useful tumor marker in
the follow-up of postoperative patients with differen-
tiated thyroid cancer.(9 A high serum Tg level
suggests the presence of disease, whereas a low or
undetectable Tg level indicates that there is a high
probability of the patient being free of disease.
However, whether serum Tg can replace totalbody
radioiodine scan remains controversial, since low
serum Tg levels are occasionally found in patients
with metastasis and high Tg levels are reported in
some patients in whom there is an absence’ of
disease.®

The objective of this study is to evaluate the
merits of assessing serum Tg levels in the management
of patients with differentiated thyroid cancer,
employing serial Tg measurements and radioiodine
scan.

Materials and methods

Patients

One hundred and fifty patients with differen-
tiated thyroid cancer were studied. All patients had
simultaneous Tg estimations and whole-body radio-
iodine scans at least once. Serial Tg measurements in
these patients were followed for 1-3 years at intervals
of at least six months. There were 126 female
patients and 24 male patients, ranging in age from 11
to 80 years (Mean+SD = 37.9+14.5). Sixty-four
patients had papillary carcinoma, 56 had follicular
carcinoma and 30 had mixed papillary/follicular
carcinoma. All were treated by total or near total
thyroidectomy with subsequent radioiodine treatment.

Comparison of serum Tg determination
before and after withdrawal of thyroid hormone
therapy was performed in 47 patients at intervals of
6-8 weeks.

The presence or absence of residual, recurrent
or metastatic cancer was assessed clinically, by total
body scans, by X-ray and bone scan. The analysis to
determine the value of the Tg test in the presence or
remission of the discase was based on the Tg
measurement during withdrawal of thyroid hormone
suppressive therapy.

Method

Serum thyroglobulin assay

Five millilitres of blood were taken from
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each patient for serum Tg measurement after that

patient had been withdrawn from thyroxine therapy

for six weeks. In 47 patients, serum Tg levels were also

determined prior to the discontinuation of thyroxine

treatment. Serum thyroglobulin was measured by a

double antibody radioimmunoassay kit (Diagnostic .
Product Corporation). The detection limit of the Tg

assay was 2.6 ng/ml. The intra-assay and inter-assay

coefficients of variation at 5 ng/ml. were 5% and

9%; at 100 ng/ml, 3% and 5%, respectively.

Total-body'3! I Scanning

Total-body scanning was performed 72
hours after administration of a 5 mCi (92 MBq) dose
of Bl 1. Six weeks prior to scanning, thyroxine
administration was stopped and replaced by tri-
iodothyronine. Two weeks before scanning, tri-
iodothyronine was discontinued.

Results

Cut-off limit of Tg level

The cut-off limit of the Tg level to distinguish
pathological from nonpathological values was
established in 24 patients having differentiated thyroid
carcinoma. These patients, who showed no evidence
of metastasis, had undergone thyroid surgery and
successful radioiodine ablation of residual thyroid
and were in remission of disease for a period of 5-8
years. The Tg levels in these patients ranged from
undetectable to 10 ng/ml. The cut-off limit was then
set at 10 ng/ml.

Of 150 patients, 98 were considered to be in
remission of disease; 14 had only small thyroid
remnants in the thyroid bed; 38 had recurrence or
metastasis.

Serum Tg in patients with residual thyroid

Fourteen patients with faint uptake at the
thyroid bed in the total-body scan were followed-up
for 3-7 years. None had had clinical or laboratory
evidence of persistent disease. The Tg levels in this
group varied from an undetectable amount to 8
ng/ml. (Fig. 1). It was not possible to classify this
group of patients as being in remission or having
disease. Therefore, data in this group of patients
were not included in the analysis to determine the
value of the Tg test.
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Figure 1. Serum Tg levels in patients with
differentiated thyroid cancer.

Serum Tg in patients with or without residual cancer

Eighty-eight of 98 patients without evidence
of residual cancer had Tg levels lower than 10 ng/ml,
whereas 33 of 38 patients with cancer had Tg levels
greater than 10 ng/ml, (Fig. 1). The sensitivity and
specificity of the serum Tg test in the diagnosis of
disease in these patients was 86.8% and 89.8%,
respectively, and overall accuracy was 88.9%. Thus,
the false-positive rate in the remission group was
10.2% and the false-negative rate in the group with

disease was 13.1%.

Comparison of serum Tg and total-body scan

Comparison of simultaneous serum Tg
measurements and total-body scans in patients with
disease or in remission is shown in Table 1. The
sensitivity of the total-body scan in detection of
disease was 78.9%. The detection rate was increased
to 100% by combining the serum Tg test and total-
body scan.

Table 1. Comparison of serum Tg level and total-body scan.
Cancer
Present In remission
(cases) (cases)
Tg + ve / scan + ve 25 -
Tg + ve/ scan — ve 8 10
Tg — ve / scan + ve 5 -
Tg — ve / scan — ve - 88
Total 38 98
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Serum Tg level in euthyroid and hypothyroid status

Serum Tg values in 47 patients (nine with
residual thyroid, 24 from the group in remission and
14 from the group with disease) were studied while
they were on thyroid hormone and when they were
hypothyroid. The results are shown in Figure 2. In
the patients with residual thyroid, four of them with
elevated serum Tg levels when hypothyroid were
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suppressed to less than 10 ng/ml when euthyroid; the
majority of patients without residual cancer exhibited-
Tg levels less than 10 ng/ml in both euthyroid and
hypothyroid status (Table 2). Ten of 14 patients with
cancer had high Tg levels in the hypothyroid state;
these levels were much reduced when they were in
euthyroid status when compared with hypothyroid
status, but were still above the cut-off value (Fig. 2).

VR
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Figure 2. Paired serum Tg levels in the euthyroid
(E) and hypothyroid (H) state in the same

patient.

Table 2. Serum Tg in euthyroid and hypothyroid patients.

Serum Tg (ng/ml)

Total cases Euthyroid = Hypothyroid

M) <10 >10 <10 >10
Remission group 24 21 3 21 3
Cancer present 14 3 11 4 10
Residual thyroid 9 9 - 5 4

Discussion

Our critical level of serum Tg was established
from the upper range of Tg values in thyroid cancer

patients who were in remission for a minimum period
of three years. Thus, this cut-off Tg level is relatively
high, which would tend to decrease the sensitivity of
Tg measurement in the detection of residual or early
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relapse of disease and metastasis, but would increase
the specificity of the test.

It is not surprising that all nine patients with
faint activity at the thyroid bed had normal Tg levels
since these patients remained in apparent remission
of disease for a minimum period of three years.
Although it is not possible to judge whether this
residual uptake was normal tissue or residual tumor,
Tg measurement can replaced total-body scan in
the follow-up of these patients.

The results of the present study confirms the
findings of other studies®!! that serum Tg is a
specific and sensitive marker for detecting the
presence or remission of well-differentiated thyroid
cancer after thyroidectomy. In this study, the con-
cordance between serum Tg values and the presence
or absence of cancer was 88.9%. There were seven
patients in whom the finding of a rising Tg level
preceded scan evidence of recurrence and metastasis
for about 6-12 months, one of these developing a
palpable neck node three months after the elevation
of serum Tg. The finding regarding the predictive
value of serum Tg in the diagnosis of recurrence and
metastasis has been observed by several authors.3:59

The serum Tg false-negative rate in this study
was relatively high compared with that of others.:%:12)
This may be due due partly to our high cut-off value,
the interference of antithyroglobulin antibody or
perhaps the assay system. However, some thyroid
cancer may have low Tg-synthesizing cells or a defect
in thyroglobulin secretion.(!3

Ten patients with elevated serum Tg levels
without clinical, scan and other evidence of the
presence of cancer had persistantly high serum Tg
levels during the monitoring period of 2-3 years.
Two of these patients had Tg levels over 300 ng/ml.
All but two had node metastas&s before surgery and
radioodine ablation. Thyroglobulin antibody was
weakly positive in three cases, the remaining seven
cases being negative. The high levels of serum Tg
with negative thyroglobulin antibody may indicate
the presence of cancer before it has become detectable-

_ by other means as evinced in this and others
studies.(%:6:9,14)

The effect of T4 replacement therapy on the
serum Tg level has been reported with conflicting
views. Some studies!"® demonstrated improved
specificity of high serum Tg measurement when
patients were taking T4, but others®:12:15:16) ha( the
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opposite view. Our study comfirms that Tg levels
were much higher in recurrence and metastasis in
most patients not receiving T4. When these patients
were on T4, serum Tg levels were greatly reduced but
were still above the cut-off limit. Tg levels in a few
patients in this group remained low when they were
on and off T4. Tg levels were lower than the cut-off
value in all but one patient in the residual thyroid
group while they were on T4. Most patients without
residual cancer had Tg levels lower than the critical
value when they were on and off T4. Hence, monitoring
of serum Tg levels in patients during T4 therapy still
provides worthwhile results as has been reported by
others.(®:12:17)

In our study, the sensitivity of total-body
scan in the detection of residual cancer was slightly
lower than serum Tg estimation, i.e. 78.9% and
86.8%, respectively. In combining these two moda-
lities, the detection rate was much improved (100%).
Six of eight patients who had false-negative total-
body scans had cervical nodes and/or lung metastasis,
one had local recurrence with pulmonary metastasis.
The false-negative scans may arise from several
factors; for example, some cancer tissue, especially
nodal metastasis, does not accumulate radioiodine or
some may be visualized only with a therapeutic
amount of radioiodine.("1%:16:18) Ope of our patients
also illustrated the detection of metastasis when the
patient was scanned after an ablative does of 13! I,
Figure 3 demonstrates a case of recurrent cancer in
whom the Tg level increased prior to the availability
of clinical evidence.

In conclusion, serial estimations of serum Tg
provide a useful and highly specific marker in the
follow-up of differentiated thyroid cancer after
thyroid ablation. When the serum Tg level is low,
there is a high probability that cancer is no longer
present, thus making radioiodine scans unnecessary.
An elevated Tg level during T4 suppression suggests
the presence of residual cancer even if the radioiodine
scan is negative. These patients should be followed-up
closely because they are highly suspect of having:
occult disease. However, caution should be used
when the Tg level alone is relied upon. Radioiodine
scans are useful for the monitoring of patients with
metastatic disease who are undergoing treatment and
those with an elevated serum Tg level. It is obvious
that these two tests are complementary and render a
high degree of sensivity and reliability when used in
combination. o
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SERIAL Tg MEASUREMENT IN A PATIENT
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Figure 3. A patient with mixed papillary and folli-
cular thyroid carcinoma: the first serum
Tg level eight years after thyroidectomy
and radioiodine treatment (RAI R) was
high. 13! I total-body scan showed func-
tioning thyroid tissue at the thyroid bed
only. RAI'R was then give. A cervical
node was palpated seven months later.
Serum Tg fell to a normal level after sugical
removal of the metastatic lymph node.
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